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to my godfather, Franz Bäck, who passed away while I was writing this thesis and to my
dear daughter, Magdalena.

Contents

Contents
List of Tables

IV

List of Figures

V

1 Introduction

1

2 Taxation and Agency Conflicts between Firm Owners and Managers: A
Review

6

2.1

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7

2.2

Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9

2.3

Taxes in Agency Models: An Illustration . . . . . . . . . . . . . . . . . . . 10

2.4

Corporate Income Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.5

2.6

2.7

2.4.1

Corporate Taxes and Compensation . . . . . . . . . . . . . . . . . . 16

2.4.2

Corporate Taxes, Investment Decisions and Capital Structure . . . 20

2.4.3

Corporate Taxes and Tax Avoidance . . . . . . . . . . . . . . . . . 24

2.4.4

Corporate Taxes and Transfer Pricing . . . . . . . . . . . . . . . . . 27

2.4.5

Future Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Wage Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.5.1

Wage Taxes and Compensation . . . . . . . . . . . . . . . . . . . . 34

2.5.2

Wage Taxes, Investment Decisions and Capital Structure . . . . . . 36

2.5.3

Future Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Bonus Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
2.6.1

Compensation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

2.6.2

Bonus Taxes, Investment Decision and Capital Structure . . . . . . 41

2.6.3

Future Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Shareholder Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

I

Contents

2.8

2.7.1

Shareholder Taxes and Compensation . . . . . . . . . . . . . . . . . 44

2.7.2

Shareholder Taxes, Investment Decision and Capital Structure . . . 45

2.7.3

Future Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Concluding Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

3 The Impact of Taxes on Competition for CEOs

50

3.1

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

3.2

Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.2.1

Related Literature and Contribution . . . . . . . . . . . . . . . . . 54

3.2.2

Theory and Institutional Setting . . . . . . . . . . . . . . . . . . . . 59

3.3

Model Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3.4

Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
3.4.1

Equilibrium With Observable Effort . . . . . . . . . . . . . . . . . . 67

3.4.2

Equilibrium With Non-observable Effort . . . . . . . . . . . . . . . 74

3.4.3

Comparative Statics . . . . . . . . . . . . . . . . . . . . . . . . . . 80

3.5

Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

3.6

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

4 Corporate Tax Managers and the Interplay between Tax Avoidance and
Tax Compliance

87

4.1

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

4.2

Related Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

4.3

Model Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

4.4

Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
4.4.1

First-Best Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

4.4.2

Semi-First-Best Case . . . . . . . . . . . . . . . . . . . . . . . . . . 99

4.4.3

Second-Best Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
II

Contents

4.4.4

Comparative Statics . . . . . . . . . . . . . . . . . . . . . . . . . . 105

4.4.5

Robustness Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 107

4.5

Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

4.6

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

5 Conclusion

116

References

VI

III

List of Tables

List of Tables
2.1

Publications over time. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.2

Corporate taxes and the design of compensation schemes. . . . . . . . . . . 20

2.3

Corporate taxes, investment decisions and capital structure. . . . . . . . . 25

2.4

Corporate taxes and tax avoidance. . . . . . . . . . . . . . . . . . . . . . . 27

2.5

Corporate taxes and transfer pricing decisions. . . . . . . . . . . . . . . . . 31

2.6

Wage taxes and the design of compensation schemes. . . . . . . . . . . . . 37

2.7

Wage taxes, investment decisions and capital structure. . . . . . . . . . . . 38

2.8

Bonus taxes and the design of compensation schemes. . . . . . . . . . . . . 42

2.9

Bonus taxes, investment decisions and capital structure. . . . . . . . . . . . 42

2.10 Shareholder taxes and the design of compensation schemes. . . . . . . . . . 44
2.11 Shareholder Taxes, investment decisions and capital structure. . . . . . . . 47

IV

List of Figures

List of Figures
3.1

Timeline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

3.2

Involved effects and competition outcome with observable effort for different tax rate combinations . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

3.3

Involved effects and competition outcome with non-observable effort for
different tax rate combinations . . . . . . . . . . . . . . . . . . . . . . . . . 79

4.1

Timeline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

V

1

1

Introduction

Introduction

Across the globe, a significant part of economic activity is performed by large corporations (Economist, 2016, September). Frequently, shareholders of these large corporations
are not involved in daily business operation but rather delegatate these activities to professional managers. In doing so, they transfer control rights of the firm to these managers
and expect them to perform certain tasks that ultimatively have a positive impact on firm
value. However, practitioners as well as academic researchers have noticed that this situation creates an agency relationship and the resulting separation of ownership and control
exhibits the potential for conflicts of interests between firm owners and managers (Berle &
Means, 1932). These agency conflicts emerge particularly if the managers’ activities can
either not be observed or not enforced by firm owners. Agency theory suggests that the
principal (firm owner) can alleviate agency conflicts with an agent (manager) by designing an appropriate compensation contract or by taking different measures of corporate
governance such as monitoring (Jensen & Meckling, 1976). The use of variable pay, for example, increases the congruence of goals between firm owners and managers. If managers
participate in the financial success of the firm, it becomes more likely that they will take
actions that maximize firm value. Prior literature has identified many situations in which
agency conflicts shape the relationship between firm owners and managers. Researchers
have investigated how various factors such as risk or risk attitude determine the severity
of and subsequent solutions to these conflicts.1
Despite their economic significance, taxes have only received minor attention from researchers who analyze agency conflicts. The number of contributions that investigate the
implications of taxation in this respect has grown only recently. This is surprising, as most
countries around the world levy sizable taxes on various measures of economic activity
such as corporate profits, wages or dividends, and one can imagine numerous examples
where taxes can have an effect on the relationship between the contracting parties. For
instance, wage taxes drive a wedge between the gross compensation a firm has to pay
and the net compensation a manager receives. For a given level of gross compensation,
this decreases the manager’s incentive to work. Further, a manager may even refuse to
accept a contract offer due to wage taxation if the manager’s expected utility is reduced
below his or her reservation utility. As another example, corporate income taxes have
incentive effects on a manager if a compensation contract uses after-tax profit as a performance measure for variable compensation. On the one hand, when using an after-tax
1

For reviews on this research see, for instance, Baiman (1982), Baiman (1990), or Lambert (2001).
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performance measure, the manager takes the tax consequences of decisions into account
and this triggers tax avoidance activities. On the other hand, an after-tax performance
measure is less precise than a pre-tax performance measure as it is subject to potential
changes in the tax law. The above examples highlight that taxes can have fundamental
effects on managerial decision making and on the contractual relationship between firm
owners and managers. Consequently, there seems to be a need for theoretical guidance on
how taxes affect management incentives and compensation within an agency relationship.
The aim of this thesis is to provide the reader with such guidance and to identify and
analyze selected problems where taxes play a major role for the contracting parties.
Theoretical knowledge about the impact of taxes on agency conflicts between firm owners
and managers can be of central interest for decision makers in business, including firm
owners and managers, for the tax regulator as well as for empirical tax and accounting research. It enables the first group to understand how taxes affect contractual arrangements
and the behavior of each contracting party. Further, it helps to take the tax consequences
for all contracting parties into account during the decision making process and, therefore,
to adopt a multilateral tax planning perspective (Scholes, Wolfson, Erickson, Maydew, &
Shevlin, 2009). The tax regulator can use theoretical knowledge to evaluate the expected
effects of proposed tax policies on desired firm behavior such as investment expenditures
or undesired firm behavior such as excessive risk taking. For empirical researchers these
theoretical contributions provide new testable predictions and potential explanations for
unintuitive or mixed empirical results from prior literature.
Chapter 2 of this thesis illustrates and summarizes what is already known about tax effects
in agency conflicts between firm owners and managers from prior theoretical literature.
The paper entitled ‘Taxation and Agency Conflicts between Firm Owners and Managers:
A Review’, co-authored by Thomas Bauer and Thomas Kourouxous (both University of
Vienna, Austria), provides a comprehensive review of analytical literature on this topic.
We have joined the papers of this interdisciplinary research field to present the tax-related
research questions and summarize the main findings of each paper according to tax type
and research area. Additionally, we provide an illustrative example of how taxes are
frequently implemented in an agency model of moral hazard. Further, we have identified
manifold opportunities for empirical and theoretical future research in this area.
We find that so far theoretical researchers have analyzed the effects of corporate income
taxes, wage taxes, bonus taxes, and shareholder taxes with regard to optimal design of
compensation, investment decisions and capital structure, corporate tax avoidance, and
transfer pricing. Further, we are able to draw the following three general conclusions from
2
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our review. First, the extent to which different tax types are included in agency models
varies with the underlying research motivation. While researchers who analyze a particular
change in tax law normally include only a single tax type (unilateral approach), researchers
who are interested in an overall effect of taxation include multiple tax types (multilateral
approach). Second, the implementation of taxes in agency models is frequently subject
to several simplifications. The majority of contributions assumes that the included tax
types are proportional, does not consider tax effects on the manager’s reservation utility,
and abstracts from issues of multiple periods such as tax loss carry-forwards. Thirdly we
find that, as in empirical tax research, theoretical papers regarding tax effects in agency
conflicts between firm owners and managers are often only loosely connected with each
other and that this research area appears to also be a ‘wild bush’ instead of a ‘trunk with
major branches’ (Shackelford & Shevlin, 2001).
Chapters 3 and 4 of this thesis contribute to two distinct research areas that so far have
received only modest scholarly attention from the perspective of agency conflicts between
firm owners and managers: wage taxes and corporate tax avoidance. Chapter 3 presents
the paper entitled ‘The Impact of Taxes on Competition for CEOs’. This paper investigates the relationship between taxation of wages, managerial incentives, and compensation if firms are in a competition for executive managers. Empirical evidence shows that
CEO compensation has increased dramatically over the last few decades and researchers
attribute this trend, in part, to the fact that firms are in competition for highly skilled
CEOs who represent scarce human resources to these firms (Murphy & Zabojnik, 2004).
Also, maybe as a response to the observed trend in executive compensation, various governments in Europe recently began to use wage taxes as a policy instrument and increased
the tax burden of top-level earners.2 The paper investigates the effects of corporate and
wage taxes on the firms’ competition for CEOs, CEO incentives, and compensation levels in a national and international setting. Thereby, it answers the following research
questions: How does taxation of corporate profits and wages affect compensation offers of
firms that are in national and international competition for a highly skilled CEO? How
do expected utility levels of CEOs and expected profits of firms change under taxation of
corporate profits and wages? How does differential wage taxation impact a firm’s ability
to attract a highly skilled CEO?
These research questions are addressed by extending an LEN type agency model with ele2

For instance, in Austria the marginal tax rate for top-level earners was increased from 50% to 55% in
2016 and corporate tax-deductibility of management compensation was limited to 500 000 Euro per
year and employee in 2014. Also, France levied a ‘super-tax’ of 75% for top earners in 2013 and 2014.
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ments of competition for scarce human resources and taxation. Two identical risk-neutral
firms (principals) compete with one another in order to hire a risk-averse and unique CEO.
The manager’s ability to provide productive effort for each of the two firms differs due
to divergent compatibility. The paper compares a situation where both firms are located
in the same tax jurisdiction to a situation where each firm is located in a different tax
jurisdiction and, therefore, tax rates on both corporate profits and wages are different.
The main result of the paper is that sufficiently large wage tax rate differentials are able
to offset an existing pre-tax competitive advantage from compatibility. This means that
tax incentives can help a firm to attract the CEO despite having lower compatibility. This
result is also consistent with empirical literature, suggesting that highly skilled human resources respond to tax incentives (Kleven, Landais, & Saez, 2013; Kleven, Landais, Saez,
& Schultz, 2014). Furthermore, the paper shows that risk becomes an important determinant of competition outcome for an intermediate range of wage tax rate differentials if the
CEO’s effort decision is non-observable. Additionally, the model predicts that observed
gross wage levels react ambiguously to changes in the wage tax rate in an international
labor market for CEOs.
In Chapter 4, the paper entitled ‘Corporate Tax Managers and the Interplay between Tax
Avoidance and Tax Compliance’ examines how incentives as well as characteristics of
corporate tax managers, activities of corporate tax avoidance, and activities of tax compliance are interrelated with each other. Prior theoretical and empirical research suggests
that managers crucially affect the tax avoidance behavior of corporations (Dyreng, Hanlon, & Maydew, 2010; Slemrod, 2004). However, empirical evidence on the relationship
between managers’ incentive compensation and the observed level of corporate tax avoidance is mixed. Further, there is only early evidence on the question of which personal
characteristics shape a manager’s decision process regarding activities of tax avoidance.3
In addition, tax compliant behavior and the prevention or minimization of tax risks only
recently came into focus for corporations, tax consultants, tax regulators, and academia.
A frequently promoted possibility to facilitate the reduction of tax risks by increasing
tax compliant behavior is the implementation of a ‘Tax Compliance Management System’ (TCMS, see IDW, 2016). As many tax avoidance activities can have significant
effects on a firm’s tax risk (Dyreng, Hanlon, & Maydew, 2016), it is of high interest to
investigate how tax avoidance and the implementation of a TCMS interact with each
3

Boone, Khurana, and Raman (2013) find a negative association between religiosity and tax avoidance.
Law and Mills (2016) show that CEOs’ military experience has a negative effect on observed levels of
corporate tax avoidance.
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other and how this interaction relates to a tax manager’s incentives and personal characteristics. The paper tackles this issue and answers the following research questions:
What is the relationship between corporate tax avoidance and the implementation as well
as maintenance of a tax compliance management system if a corporate tax manager can
perform both activities to manage a firm’s tax strategy? How does this relationship, incentive provision, and the optimal level of both activities change under different contractual
situations as well as with different characteristics of the tax manager?
In order to answer the research questions, the paper makes use of an LEN type agency
model where the principal represents a firm (owner) and the agent is a corporate tax
manager hired by this firm. The tax manager is responsible for implementing the firm’s
tax strategy by simultaneously executing two different tasks. First, the manager can
engage in personally costly tax avoidance activities that increase both the expected value
and variance of the firm’s after-tax profit. Second, the manager can make a personally
costly effort in implementing and maintaining a TCMS that has a moderating effect
on the risk of tax avoidance activities. The paper compares three different situations
regarding the observability of each task. The main finding of the paper is that corporate
tax avoidance and tax compliance by means of implementing and maintaining a TCMS
are complementary activities in this setting. A more sophisticated TCMS reduces the
tax manager’s compensation risk if compensation is based on the after-tax profit of the
firm. This in turn facilitates higher levels of tax avoidance activities. Further, optimal
levels of tax avoidance, tax compliance and incentive compensation are crucially affected
by personal characteristics of the tax manager such as the ability to perform both tasks
or the tax manager’s degree of risk aversion. Moreover, the paper provides an interesting
empirical implication regarding the association between observed levels of corporate tax
avoidance and incentive compensation of corporate tax managers. The model suggests
that the firms’ ability to observe and enforce a certain level of TCMS quality is a key
determinant for the magnitude of this association.
The remainder of this thesis is structured as follows. Chapters 2 to 4 present the above
described papers and Chapter 5 concludes by providing a short summary of the main
results of this thesis and offering a critical discussion.

5
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Taxation and Agency Conflicts between Firm
Owners and Managers: A Review

Abstract4
When analyzing the influence of taxation on agency conflicts between firm owners and
managers, one can draw on theoretical principal-agent literature from various research
fields. In recent years, this interdisciplinary research has grown significantly covering
research with regards to optimal compensation, investment decisions, tax avoidance and
transfer pricing while analyzing the effects of corporate income taxes, wage taxes, bonus
taxes and shareholder taxes. Our paper provides a comprehensive review of analytical
literature, which studies the influence of taxation on agency conflicts between firm owners
and managers. Above and beyond summarizing research findings, we discuss how taxes
are commonly implemented in agency models, derive empirical predictions, and identify
research gaps for future analytical tax research.
Keywords: Analytical Tax Research, Principal-Agent Conflict, Corporate Income Taxes,
Wage Taxes, Shareholder Taxes, Bonus Taxes

4

Revised and resubmitted to Business Research.
This paper is co-authored by Thomas Bauer and Thomas Kourouxous, both University of Vienna,
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2.1

Introduction

Conflicts of interest between firm owners and firm management caused by the separation
of ownership and control are some of the most important and well explored issues within
business economics. However, despite the fact that contracting parties, both shareholders
and managers, are subject to taxation, tax considerations have been notably absent from
the theoretical principal-agent literature. This is surprising given the many instances
in which taxes influence decision making. For instance, taxation reduces the benefit
that shareholders and managers receive from their contractual relationship. A contractual agreement may even be prevented due to the presence of taxation if the manager’s
expected utility is reduced below his reservation utility. Taxation also influences the information content and incentive effect of performance measures. An after-tax performance
measure motivates the manager to engage in tax avoiding activities but is also noisier than
pre-tax compensation as it is influenced by changes in the tax rate. Furthermore, transfer
prices, used for the purpose of internal coordination and control, are very often affected
by taxation as they are a key factor for the allocation of taxable income in multinational
firms.
Recently, maybe as a response to a call for more theoretical guidance (e.g., Hanlon &
Heitzman, 2010; Shackelford & Shevlin, 2001), the role of taxation in relation to agency
conflicts between firm owners and managers has attracted increasing attention.5 Due
to the interdisciplinary nature of taxation and diverse backgrounds of researchers, the
investigated research questions are manifold and the approaches on how to implement
taxation are heterogeneous.
We provide a comprehensive review of analytical principal-agent literature that analyzes
the effects of taxation on agency conflicts between firm owners and managers. More
precisely, we discuss literature that studies the influence of taxation on corporate and
managerial decision-making in a principal-agent framework where the principal can be
interpreted as the firm owner(s) and the agent(s) can be interpreted as the manager(s) who
act(s) on behalf of the firm owner(s). In doing so, we explicitly abstract from discussing
papers in which the incentives between firm owners and managers are perfectly aligned.
We do not discuss literature that focuses on optimal public spending, welfare effects, or on
the social implications of taxation. While we do not restrict our attention to any specific
research field, we find that most articles satisfying our criteria are related to (managerial)
5

While we find only 9 articles discussing this issue before the turn of the millennium, we find 16 articles
between 2001 and 2010 and 20 articles since 2011.
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accounting and finance. A common theme that runs throughout this review is the question
of how taxation affects risk-sharing between firm owners and managers.
Our study provides valuable information for adopting a multilateral tax planning perspective as proposed by Scholes et al. (2009), according to which, effective tax planning
requires an understanding of the tax implications on all contracting parties (here firm
owners and managers). We show that there are various motivations for studying the effects of taxation on the agency relationship between firm owner and manager. We provide
the reader with an overview of tax-related research questions that have been analyzed by
the use of principal-agent models and summarize the associated results organized by tax
type and research area. Furthermore, we present an illustrative tax modeling example
using the LEN-model framework, derive empirical predictions, identify research gaps and
offer many avenues for future research. In doing so, we formulate predictions only for
those analytical results that we find particularly promising for future empirical research.
When deriving empirical predictions, we also discuss selective empirical literature as it
relates to each prediction.
Throughout this review, we identify the following recurring themes. First, scholars use two
distinct modeling approaches: Some scholars implement and study the effects of only one
tax type. This is particularly the case when consequences of tax law changes are analyzed.
Other scholars implement several types of taxes to analyze whether and how particular
tax types distort the agency conflict. Second, taxation is modeled in a simplified manner.
For instance, tax rates of all types are usually implemented as proportional tax rates and
the manager’s reservation utility is assumed to be independent of taxation. Third, we find
that the statement by Shackelford and Shevlin (2001) regarding empirical tax research:
“Instead of a trunk with major branches, the tax literature grew like a wild bush, springing
in many directions [. . . ]” (p.324) also applies to the set of papers analyzed in this review.
So far, scholars have conducted research analyzing the effects of four distinct tax types:
corporate income taxes, wage taxes, bonus taxes and shareholder taxes. With regard to
corporate income taxation, the investigated topics include the consequences of corporate
income taxation on compensation contracts, tax avoidance (and tax evasion), investment
and capital structure, and transfer pricing. For all other tax types, we find studies with
respect to compensation as well as investment and capital structure issues.
To the best of our knowledge, this is the first literature review that discusses the implementation and consequences of taxation in principal-agent models. Most prior tax literature
reviews focus upon empirical research. To mention just a few: Shackelford and Shevlin
(2001) review tax and non-tax trade-offs, taxes and asset prices, and multi-jurisdictional
8
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commerce. Graham (2003) surveys tax research related to capital structure, payout policy, compensation strategy, risk management and the form of organizations. Expanding
on the results of Shackelford and Shevlin (2001) while shifting the focus on the interdisciplinary nature of tax research, Hanlon and Heitzman (2010) review four areas of inquiry:
corporate income tax avoidance, investor-level taxes and asset prices, the informational
role of accounting for income taxes, and investment and capital structure decisions. Looking at previous theoretical literature reviews discussing principal-agent models, we find
that authors mention taxation issues only in passing, if at all. The center of attention usually lies in illustrating how agency theory can be applied to different research areas such
as managerial accounting (Baiman, 1982, 1990), accounting (Lambert, 2001), or supply
chain management (Fayezi, O’Loughlin, & Zutshi, 2012).
The paper proceeds as follows. Section 2.2 describes the methodology used to identify
the relevant studies for our review. A table at the end of the section provides a count
of those studies by tax type, broad research topic, and publication period. Section 2.3
illustrates how taxes are typically implemented in principal-agent models by the use of an
LEN-model. In Sections 2.4 to 2.7, we present and discuss the results for each of the four
previously identified tax types: corporate income taxes (Section 2.4), wage taxes (Section
2.5), bonus taxes (Section 2.6) and shareholder taxes (Section 2.7). Sections are split into
the thematic subsections: compensation, investment and capital structure, tax avoidance,
transfer pricing, and future research.6 For convenience, tables at the end of each subsection
provide a summary of the reviewed papers and include a brief description of the model,
the tax related research question(s), and the associated results. The paper is organized
such that readers interested only in the empirical predictions derived from the analytical
results can skip straight to them as they are numbered and highlighted throughout the
text. Section 2.8 concludes with a discussion of further unanswered research questions
and an outlook into future tax research.

2.2

Methodology

To identify relevant papers, we conducted several database searches. For that purpose, we
used the databases ‘Academic Search Premier’, Business Source Premier’ and ‘EconLit’
provided by EBSCO. Our queries used the keywords ‘moral hazard’, ‘adverse selection’,
‘principal agent’, ‘agency theory’, ‘agency model’, ‘optimal compensation’ and ‘asym6

Due to a lack of literature, subsections on tax avoidance and transfer pricing are only present in the
corporate income tax section.
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metric information’ in combination with the keyword ‘tax’ in all titles and abstracts of
the database content. Additionally, we reviewed by hand tax articles published in top
journals, tax survey papers and textbooks to identify relevant sources. This procedure
resulted in a data set with slightly over 600 articles.
To derive the final set of papers, we excluded all articles whose contribution is solely
based on empirical analysis. Furthermore, since the focus of this review is on business, we
excluded all papers that focus on social welfare issues, the social implications of taxes, the
effects of taxation on the education system, as well as optimal public spending problems.
This elimination process reduced the pool of papers to about one-fourth of the initial
size. In this refined data set, we limited our attention to principal-agent models that
analyze the relationship between firm owners and managers who act on behalf of the firm
owners. After those refining steps, we were left with 45 articles. Table 2.1 provides a
short descriptive summary of all articles grouped by tax types and shows how the number
of contributions increased over time.

2.3

Taxes in Agency Models: An Illustration

This section briefly illustrates how taxes are typically implemented in agency models.
For this purpose, we extend the LEN model which is frequently used in the executive
compensation literature to include taxation.7 We initially introduce the LEN model
without taxes to then illustrate the impact of taxation first by implementing wage tax
only (unilateral approach) and subsequently by implementing multiple taxes affecting
both contracting parties (multilateral approach).
In the standard LEN model, a risk neutral principal (that we interpret in the following as
corporate shareholders) hires a risk and effort averse agent (a corporate manager) to run
operations by providing unobservable costly effort, a. The agent’s effort level increases
the firm’s outcome, x = a + ε, which is subject to a normally distributed noise term, ε,
with zero expected value and variance σ 2 , ε ∼ N (0, σ 2 ), that represents environmental
factors unrelated to the provided effort level. The agent’s effort costs, C(a), increase and
are strictly convex in his effort level. This reflects the intuition that exerting a low effort
level is less costly than exerting a high effort level and that it is less demanding to provide
7

The LEN model is based on the work of Holmstrom and Milgrom (1987) and Spremann (1987). LEN
stands for the three main assumptions of the model: linear compensation, negative exponential utility,
and normally distributed performance measures.
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Table 2.1: Publications over time.
before 2001

2001 to 2010

after 2010

Total

A. Corporate Income Taxes
Compensation
Investment Decisions and Capital Structure
Corporate Tax Avoidance
Transfer Pricing
Total

4
3
7

4
5
3
1
13

4
3
2
9

8
12
5
4
29

B. Wage Taxes
Compensation
Investment Decisions and Capital Structure
Corporate Tax Avoidance
Transfer Pricing
Total

-

3
3

8
2
10

11
2
13

C. Bonus Taxes
Compensation
Investment Decisions and Capital Structure
Corporate Tax Avoidance
Transfer Pricing
Total

-

-

4
1
5

4
1
5

D. Shareholder Taxes
Compensation
Investment Decisions and Capital Structure
Corporate Tax Avoidance
Transfer Pricing
Total

2
2

2
2
4

1
1

2
5
7

E. Aggregate Development
Sum of A to D
–papers with multiple tax types
Total

9
–0
9

20
–4
16

25
–5
20

54
–9
45

Panels A to D summarize the number of reviewed publications for each tax type over three time
periods. Papers that analyze a certain tax type and fit to more than a single topic have been assigned
according to their main focus. Panel E shows the development including all reviewed publications and
corrects for papers addressing multiple tax types. To avoid double counting papers with multiple tax
types in the bottom row labeled Total, we subtract papers that would have been counted twice in the
row above.
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an additional unit of effort for low effort than for high effort levels. For simplicity we
assume that the costs of effort can be described by a quadratic cost function, C(a) = 12 a2 ,
and reflect the physical or mental costs incurred by the agent. Consequently, the effort
costs are in the following not directly affected by taxation. To induce effort, the principal
offers the agent a performance based compensation, s = f + vx, that consists of a fixed
payment, f , and a variable payment, vx, with incentive rate, v, and performance measure,
x.8
The agent aims to maximize his certainty equivalent,
CE(·) = E[s] −

α
1
V ar[s] − a2 ,
2
2

(2.1)

in which α denotes the agent’s coefficient of absolute risk aversion.9 The agent’s certainty
equivalent equals his expected compensation, E[s], less a risk premium,

α
V
2

ar[s], and

1 2
a.
2

the cost of effort,
The risk premium enters the certainty equivalent as the agent is
risk-averse and, thus, must be reimbursed by the principal if the compensation contract
imposes incentive risk on him.10
The principal aims to maximize his expected net outcome, Π, which equals the expected
outcome less the expected compensation, Π = E[x − s]. In doing so, the principal has
to ensure that the agent accepts the contract offer (participation constraint) which is the
case if the agent’s certainty equivalent is not below his reservation utility U0 ,
CE(a† ) ≥ U0 ,

(2.2)

where the dagger symbol (†) denotes optimality. Additionally, the principal anticipates
that the agent chooses his effort level to maximize his certainty equivalent (incentive
compatibility constraint),
a† ∈ arg max CE(a).

(2.3)

a

8

Note that the incentive rate, v, represents the relationship between the agent’s pay and the principal’s
outcome. For a high (low) incentive rate, a change in the firm’s outcome has a relatively strong (weak)
impact on the agent’s compensation. Many studies refer to v as pay-performance sensitivity. We use

9

10

the terms incentive rate and pay-performance sensitivity interchangeably throughout the paper.
Given the assumptions of the LEN model, maximizing the agent’s expected utility is equivalent to
maximizing the certainty equivalent of the utility function.
This also implies that the principal’s tax base is indirectly affected by the risk premium as it influences
the agent’s compensation.
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Summarized, the principal’s optimization problem is given by
max Π(·) = E[x − s]
a,f,v

s.t. (P C) : CE(a† ) ≥ U0

(P )

(IC) : a† ∈ arg max CE(a).
a

Note that the principal can always increase his outcome by reducing the compensation
until the agent reaches his reservation utility. That is, in equilibrium, the participation
constraint is binding, and thus the net expected compensation equals the risk premium
plus the cost of effort, E[s] = α2 V ar[s] + 21 a2 + U0 . Solving the optimization problem to
determine the optimal effort level, a† , and the optimal incentive rate, v † , yields
a† = v †

v† =

and

1
.
1 + ασ 2

(2.4)

The optimal effort level equals the incentive rate. The optimal incentive rate decreases in
the variance of the performance measure, σ 2 , and the agent’s risk aversion degree, α.11
We now discuss the implementation of a single tax rate, the wage tax rate. The consequences of a single tax rate are often studied when researchers are interested in the
consequences of tax law amendments. For instance, the implementation of wage taxation
allows us to analyze how changes in the wage tax rate affects effort decisions and incentive
systems (e.g., Katuscak, 2004). If the agent’s compensation is subject to wage taxation,
he receives his net income, (1 − τw )s, and his certainty equivalent is

α
1
CEτ (·) = (1 − τw )E[s] − (1 − τw )2 V ar[s] − a2 .
2
2

(2.5)

Note that the wage tax rate, τw , has a linear impact on the expected compensation and a
quadratic impact on the risk premium. The expected compensation of the agent is exactly
11

If we allow for a general effort cost function C(a), the optimal effort level and incentive rate are
determined by C 0 (a† ) = v † and v † =

1
1+ασ 2 C 00 (a† )

where single (double) prime denotes the first (second)

derivative. Hence, the assumptions that the effort costs are increasing and convex in the provided
effort level ensure that the incentive rate is positive and decreases in the variance of the performance
measure, σ 2 , and in the agent’s degree of risk aversion, α. This is in line with the Incentive-IntensityPrinciple (e.g. Milgrom and Roberts (1992)) which says, amongst others, that more risk averse agents
should be provided with less incentives and imprecise performance measurement implicates lower
incentives.
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reduced by the fraction that is transferred to the public purse. The reduction in the risk
premium is because wage taxation reduces the variance of the agent’s compensation.
Thus, in the presence of taxation, the variance of the agent’s net compensation is equal
to (1 − τw )2 v 2 σ 2 . Recall that the cost of effort is not affected by wage taxation.
The principal’s objective function, Π, is not directly influenced by the introduction of
wage tax as the principal still pays the pre-tax compensation, s, to the agent. Replacing
CE(·) with CEτ (·) in the above optimization problem, (P ) and solving it yields

a† = (1 − τw )v †

and

v† =

1
.
1 + ασ 2

(2.6)

The optimal incentive rate is the same as above but its effect on the agent’s effort level
is now influenced by the wage tax rate. The equilibrium effort level is less than in the
absence of taxes and decreases in the wage tax rate. This reflects the substitution effect of
wage taxation, according to which tax payers substitute leisure for work as wage taxation
reduces their return to effort and thus makes leisure more attractive. In this setting, a
change to the wage tax rate would negatively affect the agents’ effort decisions but not
their incentives and thus would likely harm the economy.
We further extend the example to incorporate multiple tax types affecting both contracting parties. Researchers usually implement several tax types at the same time if they are
interested in understanding the overall influence of taxation on optimal effort and contract
decisions, while accounting for interactions between tax types (e.g. Koethenbuerger and
Stimmelmayr (2014)). In the following we implement wage taxes, τw , corporate income
taxes, τc , and dividend taxes, τd . We assume that a fraction k ∈ [0, 1] of the agent’s
compensation is not deductible for corporate tax purposes. Limiting the corporate tax
deductibility of managerial compensation is a legislative instrument to influence the design of compensation contracts.12 In this scenario, the objective function of the principal
is13
max Πτ = (1 − τd )((1 − τc )E[x − s] − τc kE[s]).
a,f,v

12

13

(2.7)

For instance, the Austrian Tax Amendment Act 2014 introduced a restriction on the deductibility of
compensation for tax purposes exceeding 500 000 EUR per employee and year.
Note that we assume in our single-period model that all corporate profit is distributed to the corporate
shareholders as dividends and, thus, subject to dividend taxation. In doing so we abstract from issues
such as the corporation’s retention policy or the shareholders’ dividend preferences.
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The dividend tax rate, τd , reduces the principal’s outcome proportionally, an increase
in the corporate income tax rate, τc , reduces the expected net income, E[x − s], and
increases the compensation costs. As before, the wage tax rate, τw , does not directly
affect the principal’s objective. The incentive compatibility and participation constraints
are the same as in the previous setting. Replacing Πτ and CEτ (·) for Π and CE(·) in the
original optimization problem, (P ), and solving it for the optimal effort decision and the
optimal incentive rate yields
a† = (1 − τw )v †

v† =

and

1 − τc
.
(1 − τc + kτc )(1 + ασ 2 )

(2.8)

Wage taxes have the same effect as before, i.e. wage taxes weaken the impact of the
incentive rate on the agent’s effort level. In addition, corporate income taxes now also
influence the optimal incentive rate. An increase of the corporate tax rate reduces incentives. The intuition behind this result is that an increase in the level of corporate income
taxation impacts the benefit and cost associated with the agents’ effort choice in two
ways. It reduces the principal’s outcome and increases the cost of compensation as part
of the agent’s compensation is not tax-deductible. Due to the latter effect, an increase
in the corporate income tax rate increases the marginal cost of the agent’s effort to the
principal and thus decreases the optimal incentive rate, as well as the agent’s equilibrium
effort level. Note that corporate taxation does not influence the optimal incentive rate if
the agent’s compensation is fully corporate tax deductible, k = 0. Dividend taxation has
only a scaling effect on the principal’s objective function. That is, any effort that maximizes the principal’s outcome before dividend tax maximizes also the principal’s outcome
after dividend tax. Consequently, dividend tax reduces the principal’s outcome without
affecting the effort and contract decisions.
Throughout this example we used a couple of simplifications that are common in the
papers we reviewed. First, we implemented all tax types as proportional taxes. This
is reasonable since corporate income taxes and dividend taxes are proportional in most
countries. However, as for wage taxation, progressive tax schemes are prevailing in practice. Second, we did not consider the possible impact of (wage) taxation on the agent’s
reservation utility U0 . Third, the above model is a single-period model and thus, does not
allow for analyzing typical multi-period tax issues like tax loss carry-forwards.
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2.4

Corporate Income Taxes

Whenever firms generate profits, a significant fraction is transferred to the public purse
through corporate income taxation.14 For example, in 2016 central government statutory
corporate tax rates in the OECD ranged between 8.5% in Switzerland and 35% in the
US (OECD, 2016b). This transfer distorts economic activity as corporations adjust their
decision-making in order to maximize after-tax shareholder profits. We find that corporate
taxation has received considerably more attention than other forms of taxation discussed
later in this paper. In this section, we discuss tax effects on issues of compensation,
investments, capital structure, tax avoidance, and transfer pricing.
2.4.1

Corporate Taxes and Compensation

Generally, there is no need for the principal to consider corporate income taxation in the
design of compensation contracts as long as it does not impact the agent’s expected utility
or the costs incurred by the agent. In this case, any contract which maximizes beforetax profit also maximizes after-tax profit, i.e. corporate income taxation acts merely as a
scaling variable on the principal’s objective and does not distort incentives (e.g., Katuscak,
2004).15
However, if corporate tax affects the agent’s expected utility the principal adjusts managerial incentive contracts. Ewert and Niemann (2012) demonstrate that using a performance
measure based on after-tax earnings instead of pre-tax earnings leads to a lower effort level
of the agent as he anticipates the reduction in his compensation. To counterbalance this
effect, the principal boosts incentives and offers the agent a higher bonus that increases
with the corporate tax rate. In equilibrium, the opposing effects of the pay-performance
sensitivity and the after-tax performance measure on the manager’s effort level exactly
offset one another. Thus, the agent’s equilibrium effort level does not depend on whether
his compensation is based on after- or before-tax earnings. The results in Ewert and
Niemann (2012) allow for the following empirical prediction:
Prediction 2.1 (Pay-performance sensitivity and after- vs. pre-tax performance measures). The pay-performance sensitivity is higher for compensation contracts based on
14
15

Throughout the rest of the text, we refer to corporate income taxation as corporate taxation.
Note that if several countries with different corporate income tax rates are implemented in a model,
differences in tax rates and methods for eliminating international double taxation can affect optimal
decision making (e.g., Martini & Niemann, 2015).
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after-tax performance measures than for compensation contracts based on pre-tax performance measures.
Prior empirical research by Phillips (2003) and Gaertner (2014) finds a negative relation
between the use of after-tax incentives and effective tax rates, showing that after-tax
performance measures encourage managers to engage in tax avoiding activities. The
above prediction extends this literature by saying that the intensity of incentives depends
on whether the firm uses after- or pre-tax performance measures. In other words, the
type of the performance measure is a determinant of the incentive intensity.
Incentives and corporate taxation are further interrelated if the manager’s compensation
is not fully tax-deductible. Limitations placed on the tax-deductibility of managerial
compensation can be used by tax authorities to influence the design of compensation
contracts. Section 162(m) of the IRC, for instance, limits the tax-deductibility of nonperformance based compensation of the CEO (plus the next four highest compensated
executives) to one million dollars. The intention behind this regulation is that an upper
bound on the tax-deductibility of non-performance based compensation should increase
pay-for-performance. If a part of the manager’s salary is non-deductible, the costs incurred
by the agent depend on the corporate tax rate. Halperin, Kwon, and Rhoades-Catanach
(2001) study the consequences of a tax-deductibility limit on fixed salary in a binary
agency model and show that the marginal cost of inducing effort is reduced compared
to the case where the manager’s salary is fully tax-deductible. This results in a higher
equilibrium effort level as the marginal benefit from the manager’s effort is the same
independent of whether the salary is fully or only partially tax-deductible. The increase
in the optimal effort level implies a reduction of the fixed salary and an increase in the
variable salary.
While Halperin et al. (2001) conclude that their results demonstrate a closer linkage
between manager compensation and performance, Göx (2008) argues that an increase in
variable pay does not necessarily imply improved incentives but may instead reward the
manager for luck. Assuming that the firm’s cash flow is not only generated by the agent’s
effort but also by a measurable and uncontrollable event, Göx (2008) shows in an LEN
model that the measurable random factor is not fully filtered out from the performance
measure if the manager’s fixed salary is only partially tax-deductible. Instead, the increase
in variable pay consists of an increase in the weight put on the measurable random factor
which the author interprets as reward for luck.16 The equilibrium effort level can increase
16

In an extension, Göx (2008) shows that this can also occur in a binary setting.
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or decrease depending on whether the marginal increase of the manager’s expected variable
pay caused by an increase in the pay-performance sensitivity exceeds the marginal risk
premium or not.
Recent discussions in Europe, particularly in Germany, motivated Voßmerbäumer (2012)
to analyze how tax-deductibility limits placed on total managerial compensation influence
incentives. While using an LEN framework similar to the illustrative example in Section
2.3, he finds that tax-deductibility limitations unambiguously decrease equilibrium effort,
pay-performance sensitivity as well as the manager’s total compensation.17 T. Bauer and
Kourouxous (2016) show that those results also hold when the manager is additionally
tasked with a risky investment decision. In comparison to the models in which the taxdeductibility limit only affects the fixed salary component, here the principal has no
incentive to substitute fixed salary with variable salary. From these results the following
empirical predictions can be derived:
Prediction 2.2 (Limited corporate tax-deductibility and pay-performance sensitivity). A
decrease in the tax-deductibility of total compensation reduces pay-performance sensitivity.
Prediction 2.3 (Limited corporate tax-deductibility and total compensation). A decrease
in the tax-deductibility of total compensation reduces total compensation.
While empirical researchers have studied the impact of limiting corporate tax-deductibility
of fixed salaries on the level and composition of pay thoroughly (e.g., B. J. Hall & Liebman, 2000; Perry & Zenner, 2001; Rose & Wolfram, 2000), empirical evidence related to
Predictions 2.2 and 2.3 on limited tax-deductibility of total compensation is still missing.
Limits to the tax-deductibility of managerial compensation can also apply to other compensation instruments such as stock option plans. Niemann and Simons (2003) show that
limiting the corporate tax-deductibility of stock option plans can distort the decision to
implement such a plan. Taxation encourages the implementation of stock option plans if
the corporate tax rate exceeds the tax rate for the manager’s exercise gain. In this case,
compensating the manager in options is less costly than allowing him to participate in
the tax reimbursement. Put differently, corporate taxes can favor the implementation of
a stock option plan because the part of the tax shield on managerial compensation that is
attributable to the manager (who is at the same time a shareholder) serves as a substitute
for compensation. This result can be used to formulate the following empirical prediction:
17

This does not depend on how the negotiation power is distributed between the agent and the principal.
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Prediction 2.4 (Stock option plans and corporate vs. capital gains taxation). Stock
option plans are less prevalent in countries where the corporate tax rate is below the
capital gains tax rate than in countries where the corporate tax rate exceeds the capital
gains tax rate.
Another scenario in which corporate taxation influences managerial effort and compensation design choices occurs if separate accounting is replaced by a common consolidated
corporate tax base (CCCTB) as recommended by the European Commission recently in
combination with formulary apportionment.18 Due to the CCCTB that comprises the
profits of all subsidiaries, the incentive problem of multinational enterprises headquarters (principal) to motivate subsidiary managers in different tax jurisdictions become
intertwined. The interdependence of the agents’ effort decisions gives the principal the
opportunity to benefit from tax rate differentials by profit shifting. By inducing a lower
(higher) level of effort from agents who are responsible for a subsidiary in a high-tax
(low-tax) country, the principal increases his profit. In short, formulary apportionment
leads to effort and hence compensation shifting from high-tax to low-tax countries that
results in an increased profit (Martini, Niemann, & Simons, 2016). The implied effect on
observed compensation levels is summarized by the following empirical prediction:
Prediction 2.5 (Formulary apportionment and compensation). Management compensation of multinational firms in low-tax (high-tax) countries is higher (lower) if firms are
subject to formulary apportionment.
First evidence in support of this prediction is documented by Eichfelder, Hechtner, and
Hundsdoerfer (2015) who analyze a local business tax in Germany which is set individually
at the municipal level.
In summary, corporate taxation impacts compensation and incentives if it affects the
manager’s utility. This is particularly the case if the manager’s compensation is based on
after-tax performance measures or if his salary is subject to deductibility limitations for
tax purposes. However, corporate tax does not only affect the design of incentive contracts
but can also influence the fundamental decision of whether a performance based contract
18

Currently, corporate taxation of multinational enterprises (MNEs) relies on the system of ‘separate
accounting’ which means that profits are calculated and taxed for each country separately in line with
the repective local tax laws. In contrast, a CCCTB would imply that a single taxable profit is calculated for the whole multinational enterprise and assigned to different countries by using a predefined
formula including relative amount of turnover, payroll and assets (formulary apportionment).
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is superior to a fixed salary contract. If losses and profits are taxed asymmetrically, fixed
salaries become less attractive as loss-offset restrictions can exacerbate the inefficient risk
allocation between principal and agent (Niemann, 2011). Table 2.2 provides an overview
of the articles discussing the effects of corporate taxation on the design of compensation
schemes.
Table 2.2: Corporate taxes and the design of compensation schemes.
Authors (Year)

Model

Ewert

LEN model,

and

Niemann

(2012)

Research Question

Tax Related Effects

What are the effects of taxation on

The performance measure (after- vs.

optimal incentive schemes in different

pre-tax) influences the effort level and

scenarios?

the pay-performance sensitivity.

cash flow

How do tax deductibility limits on

A corporate tax deductibility limit on

different

salaries influence the design of incen-

salaries induces incentive schemes that

tive contracts?

reward managers for luck.

hazard

How does the introduction of tax de-

The manager’s expected total compen-

continuous

ductibility limits affect executives’ in-

sation is higher when the fixed salary

effort

centives and decisions?

is partially deductible than when it is

Continuous moral hazard

How does corporate income and wage

Corporate taxation does not distort

model

taxation of executives impact the de-

incentives.

single- as

well as multi-period

Göx (2008)

LEN model,
comprises
random

two

factors

beyond

the agent’s control
Halperin et al. (2001)

Binary
model

moral
with

fully deductible.
Katuscak (2004)

sign of their compensation?
Martini et al. (2016)

LEN

model

with

two

agents (subsidiaries)

What are the tax-induced distortions

Formulary

of managerial incentives caused by for-

compensation shifting from high-tax

mulary apportionment?

to low-tax countries that results in an

apportionment

leads

to

increased profit.
Niemann

and

Simons

(2003)

Continuous stock options

How does taxation affect the decision

Depending on the relation to the cap-

model

to implement stock option plans?

ital gains tax level, corporate tax can
favor the implementation of stock option plans.

Niemann (2011)

Binary

moral

hazard

model

Voßmerbäumer (2012)

LEN model

How does asymmetric corporate taxa-

Under asymmetric corporate tax, the

tion (of profits and losses) impact the

principal offers less frequently con-

demand for and the design of remuner-

tracts to the agent than under sym-

ation contracts?

metric taxation.

How

do

deductibility

limits

affect

compensation packages and fiscal ef-

Deductiblity limits reduce incentives
and managerial compensation.

fects?

2.4.2

Corporate Taxes, Investment Decisions and Capital Structure

When determining the optimal investment level, economic theory usually proposes an
increase in the investment level until the marginal benefit is equal to the marginal cost
of the investment. Corporate taxes interact with both sides of this equation. On one
hand, taxes make investments less desirable as they reduce corporate profits, on the other
hand, allowances for tax deductible depreciation and investment tax credits have a positive effect on investment incentives.19 Corporate taxes further affect investment decisions
19

See R. Hall and Jorgensen (1969).
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by influencing the underlying capital structure, predominantly via the tax-debt shield.
Nevertheless, many researchers following the paradigm of Modigliani and Miller regard
taxation as a market imperfection that can be omitted when analyzing investment decisions. In many instances, omitting taxation may be a useful simplification for the design
of tractable models. At the same time, this omission does not go without problems as
taxation itself can be a determining factor for investment abandonments, delays, changes
to the financial repackaging of investments, and to the way investments are accounted
for.20
Most principal-agent models used to analyze the effect of taxation on investment decisions
and capital structure depend on the interaction between the tax-debt shield and some form
of uncertainty regarding the investment outcome. This includes the risk of going out of
business, risk due to moral hazard, and risk associated with consecutive contracting. For
instance, in the presence of bankruptcy risk, the tax benefit associated with high debt
to equity ratios is counterbalanced by the firm’s potential inability to uphold long-term
work contracts. Jaggia and Thakor (1994) show that the latter causes managers to provide
insufficient effort in the development of their firm-specific skills. The resulting spillover
effect of corporate taxation on the manager’s acquisition of firm-specific skills can be
summarized as follows:
Prediction 2.6 (Firm-specific skills and corporate taxes). An increase in the corporate
tax rate reduces managerial effort to acquire firm-specific skills.
Similarly, Berk, Stanton, and Zechner (2010) show that low debt levels consistent with
those in practice can be fully attributed to the human costs associated with financial
distress. The human costs of financial distress include cuts to the overall level of employee
compensation and the inability to find adequate replacement jobs in the case of layoffs.
In this situation, managers limit the use of debt to mitigate their exposure to bankruptcy
risk. In contrast to Jaggia and Thakor (1994), the approach chosen by Berk et al. (2010)
provides an explanation for the empirically observed low debt levels without relying on
moral hazard regarding the acquisition of firm-specific skills by managers.
Another explanation for the low debt levels observed in practice is presented by Morellec (2004). He argues that when control is separated from ownership, the firm’s optimal
investment decision depends upon the interplay between taxation, bankruptcy costs, managerial empire building incentives and corporate control mechanisms. In this setting, the
20

See Hanlon and Heitzman (2010).
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benefit drawn from a high leverage ratio is counterbalanced by the anticipated risk of going
out of business as well as the threat of losing control of the firm’s investment policy once
the debt level exceeds a threshold. This tradeoff can further depend on a variety of firm
and manager characteristics. Bhagat, Bolton, and Subramanian (2011) show that total
debt declines with the manager’s ability, as highly skilled CEOs exploit the tax advantage
of debt to a lesser extent.21 Other factors that influence the usage of the tax-debt shield
are the manager’s inside equity stake, the firm’s long-term risk, as well as the firm’s shortterm risk. Driven by the same trade-off argument between bankruptcy costs associated
with higher debt levels and the tax advantage of debt, Carlson and Lazrak (2010) find
that the optimal capital structure depends on the composition of managerial pay. The
model mechanics are closely related to Morellec (2004). Here, the manager first chooses
the debt level of the firm and subsequently controls for the volatility of the liquidating
pre-tax payment that influences firm value since it is anticipated by the shareholders.
Seetharaman, Swanson, and Srinidhi (2001) show that the trade-off between debt level
and managerial ownership is progressively weakened by increasing marginal tax rates on
corporate profits as both mechanisms represent alternative solutions to reduce agency
costs between managers and shareholders. When debt increases, managerial ownership
declines, which in return increases agency costs. At high tax rates the tax-debt shield
benefit becomes large and dominates the use of managerial ownership as a mechanism to
control for agency costs. From this result, we derive the following empirical prediction:
Prediction 2.7 (Managerial ownership and corporate taxes). An increase in the corporate
tax rate reduces managerial ownership.
Another strand of literature analyzes the use of leverage as a signaling vehicle to communicate investment quality or financial strength. In this context, the use of equity is viewed
as a positive signal to investors. Here, the role of corporate taxation is threefold. First, it
affects the firm’s signaling costs as it creates a disadvantage for the use of equity. Second,
it reduces the profitability of investment projects and third, it reduces risk by making
the government a silent partner of the investment. In two subsequent papers (Cheong,
1998, 1999), Cheong finds that if the quality difference between high and low quality
firms is sufficiently large then the high quality firms can achieve a unique optimal capital
structure which is characterized by a low debt to equity ratio. Taxation raises the debt to
equity ratio, but is not a determining factor for the type of equilibrium achieved in this
model. Similarly, Kale and Noe (1991) examine debt to equity ratios under asymmetric
21

This is in line with the empirical findings presented in their paper.

22

2

Taxation and Agency Conflicts between Firm Owners and Managers: A Review

information regarding the quality of investments opportunities. In the presence of a tax
benefit to debt financing, they demonstrate that a separating equilibrium in which higher
quality firms will issue equity and lower quality firms will issue debt may exist. By issuing
equity instead of debt, the firm forgoes the debt-tax advantage and benefits by reducing
the risk of being misclassified as a low quality firm. This result shows that the pecking
order theory, according to which firms always prefer debt over equity financing, does not
always hold.22
Independent of the financing structure, corporate taxation influences delegated investment
decisions if the agent’s compensation is based on after-tax performance measures. As
empirical evidence shows, after-tax performance measures motivate agents to take the
tax consequences of their decisions into account.23 In a single-period LEN model with a
delegated risky investment decision, compensating the manager based on after-tax residual
income reduces ex-ante the volatility of the salary and the agent responds to the after-tax
compensation scheme by choosing a higher level of the risky investment than when his
compensation is based on pre-tax performance measures (T. Bauer & Kourouxous, 2016).
While all of the above papers analyze corporate tax rate changes, changes to the tax base
can also be important for investment decisions. When analyzing the effect of corporate
taxation on a delegated portfolio investment decision in which the manager is compensated
based on a pre-tax performance contract, Niemann (2008) finds that a preferential tax
base for the high risk project increases investment in high risk projects, while a preferential
tax rate has no such effect. This result leads to the following empirical prediction:
Prediction 2.8 (Risky investment projects and preferential tax base). Managers invest
more in risky projects if the tax system has a preferential tax base for high-risk projects.
Specific tax regulations that affect investment decisions are deductibility provisions on
either financing or investment expenses. This result is obtained by Koethenbuerger and
Stimmelmayr (2014) by considering interactions between taxes paid on corporate profits
and taxes paid on shareholder dividends. In line with intuition, they find that higher
corporate tax rates increase the value of deductibility provisions. Moreover, after-tax
profits associated with high quality investments are reduced, which undermines managerial incentives to invest in the interest of the shareholders. Incentive alignment can only
be achieved when the investment expenses are fully tax deductible. Table 2.3 provides
22
23

For further information on the pecking order theory see Myers and Majluf (1984).
See for instance Phillips (2003) and Gaertner (2014).
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an overview of the articles discussing the effects of corporate taxation on investment and
capital structure decisions.

2.4.3

Corporate Taxes and Tax Avoidance

The importance of investigating corporate tax avoidance in agency settings draws from
the issue that the separation of ownership and control often implies a separation of tax
avoidance action from its consequences (e.g. tax savings and legal penalties). At this
point, we briefly define the term tax avoidance as used throughout this review. Following
the conceptual definition of Hanlon and Heitzman (2010), we define tax avoidance as the
reduction of explicit taxes. This definition comprises legal tax planning activities as well as
illegal evasion activities.24 Corporate tax avoidance is also an important and frequently
investigated motive for transfer pricing decisions of multinational firms. However, as
transfer pricing decisions also have various other effects (e.g. on the internal coordination
of firms), we discuss the literature regarding transfer pricing separately in the subsequent
Section 2.4.4.
Theoretical research on tax evasion has grown in different directions including research
on black markets, audit behavior of tax authorities, and issues regarding the design of a
welfare maximizing tax system.25 Tax evasion, in particular the amount of evaded income,
depends crucially on how the liability is distributed between the contracting parties.
Biswas, Marchese, and Privileggi (2013) show that in a situation where the manager’s
non-observable task is to disguise the principal’s tax evasion activities, then the amount
of tax evasion as well as the firm’s profit can only be maximized if the manager is not
liable for those activities. Shifting the liability to the manager leads to a reduction in
managerial compensation, lower levels of tax evasion, and lower managerial effort. Chen
and Chu (2005) show that a risk-averse manager does not deviate from the efficient, nonobservable productive effort level as long as he is not liable for tax evasion committed by
the principal. However, if the manager is liable for the principal’s tax evasion, he exerts
an inefficiently low effort level. This efficiency loss can be explained by the risk premium
the manager demands ex-ante to compensate him for the liability risk associated with tax
24

Some textbooks restrict their definition of tax avoidance to the legal tax planning side. In practice
though, the legality of a tax avoidance activity is many times subject to interpretation, it can be challenged and overturned in court. For further reading, regarding the problem of defining tax avoidance,

25

we refer to Weisbach (2003).
For a review on tax evasion see for instance Sandmo (2005).
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Table 2.3: Corporate taxes, investment decisions and capital structure.
Authors (Year)

Model

Research Question

Tax Related Effects

T. Bauer and Kouroux-

Continuous moral hazard

What is the effect of corporate tax-

Corporate taxation does not influence

ous (2016)

model with delegated in-

ation in a delegated investment set-

the investment decision as long as

vestment decision using

ting when a capital charge rate is used

the manager’s remuneration is fully

the mean-variance crite-

to calibrate managerial investment in-

tax-deductible.

ria

centives?

rate taxes increase investment expen-

Otherwise,

corpo-

ditures and raise the capital charge
rate.
Berk et al. (2010)

Bhagat et al. (2011)

Continuous model with

What is the interrelation between hu-

Bankruptcy costs borne by employees

finite time horizon

man capital, bankruptcy threats and

can first-order counterbalance the tax

capital structure?

benefits of debt.

Continuous moral hazard

How do manager characteristics influ-

Highly skilled CEOs exploit the tax

model with infinite time

ence capital structure?

advantage of debt to a lesser extent.

Continuous moral hazard

How do compensation structure and

There is a trade-off between the tax-

model with finite time

credit spreads influence capital struc-

debt shield and the utility cost of ex-

horizon

ture?

post asset substitution.

One-period adverse selec-

How do corporate taxes influence the

Corporate taxes affect signaling costs

tion model

equity market in the presence of infor-

and the project profitability.

horizon
Carlson

and

Lazrak

(2010)

Cheong (1998)

mation asymmetry?
Cheong (1999)

One-period adverse selec-

How do corporate taxes influence cap-

When the difference between high and

tion model

ital and ownership structures in the

low quality firms is large enough, then

presence of information asymmetry?

the high quality firms raise their debt
to equity ratio as a response to rising
tax rates.

Jaggia and Thakor (1994)

Two-period moral hazard

What are the capital structure ram-

The tax advantage of debt is coun-

model

ifications of managers undersuplying

terbalanced by weakening the force

imperfectly marketable firm-specific

of contractual commitments as share-

human capital in the presence of

holders anticipate that the increased

bankruptcy risk?

bankruptcy threat of increasing leverage ratios permits the invalidation of
ex-post inefficient arrangement.

Kale and Noe (1991)

Koethenbuerger

and

Two-period model with

Does the Pecking Order Theory hold

The Pecking Order Theory can break

information

asymmetry

under asymmetric information regard-

down when debt financing enjoys a tax

regarding the investment

ing the quality of investment opportu-

advantage.

quality

nities and a tax advantage to debt?

LEN model

Should investment costs be tax ex-

Deductibility allowances for the cost

empt?

of investment may reduce total wel-

Stimmelmayr (2014)

fare when managers engage in empire
building.
Morellec (2004)

Continuous moral hazard

What is the impact of managerial dis-

High tax rates incentivize managers

model with finite time

cretion and corporate control mech-

to set high leverage ratios.

horizon

anisms on leverage ratios when the

tax levels managers set leverage at

manager derives benefits from invest-

the lowest possible level that precludes

ment in addition to his performance

control challenges.

At low

based compensation?
Niemann (2008)

Seetharaman et al. (2001)

LEN model

Binary
model

moral

hazard

What is the effect of taxation on man-

A preferential tax base for high risk

agerial effort and risk-taking when in-

projects induces higher managerial ef-

vestment projects are taxed based on

fort, while a preferential tax rate has

their riskiness?

no such effect.

What is the impact of taxation on the

For high corporate marginal tax rates

trade-off between debt level and man-

the tax debt shield benefit dominates

agerial ownership?

the use of managerial ownership as a
mechanism to control for agency costs.
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evasion. In line with this result, Crocker and Slemrod (2005) illustrate that penalizing the
manager is more effective in reducing tax evasion than penalizing the principal. In their
model, the manager is responsible for claiming tax base reductions from the tax authorities
while being privately informed about the permissible level of tax base reductions that can
be claimed. The informational asymmetry between the contracting parties hinders the
principal from fully transferring any penalties resulting from the manager’s misconduct
back to the manager. The results of Biswas et al. (2013) and Crocker and Slemrod (2005)
allow for the following empirical prediction:
Prediction 2.9 (Liability and tax evasion). A liability shift for corporate tax evasion
from shareholders to managers decreases the level of corporate tax evasion.
Factors that influence both the illegal as well as the legal side of tax avoidance, include the
design of the firm’s incentive system and the firm’s corporate governance structure. For
instance, in a situation where the manager is able to both avoid taxes and divert earnings,
Desai and Dharmapala (2006) discuss the link between incentive compensation, corporate
governance and the reduction of explicit taxes. The model predicts a reduction in tax
avoidance as a response to higher incentive compensation if diversion and tax sheltering
have sufficiently large complementary effects with respect to their costs. Additionally,
managers of firms with strong corporate governance should exhibit more tax avoidance
in reaction to increased incentive compensation due to the limited possibility to divert
earnings. Similarly, Ewert and Niemann (2014) find that raising the manager’s incentive
rate can increase corporate tax avoidance activities. They use a multi-task LEN model
in which the manager exerts productive effort and effort in tax avoidance activities both
aimed at increasing the corporation’s uncertain after-tax cash flow. If the principal cannot
compensate the manager for productive effort and tax avoidance activities separately, a
higher pay-performance sensitivity leads to an increase in effort for both tasks. This
result can be translated into the following empirical prediction regarding the relationship
between after-tax pay-performance sensitivity and corporate tax avoidance:
Prediction 2.10 (Tax avoidance and pay-performance sensitivity). The level of corporate
tax avoidance increases in the pay-performance sensitivity of the manager’s compensation.
Empirical evidence in support of this prediction is provided by Rego and Wilson (2012)
who use pay-performance sensitivity as a control variable when investigating the relationship between CEO/CFO equity risk incentives and corporate tax aggressiveness. Also,
Armstrong, Blouin, and Larcker (2012) provide empirical results on the relationship between the incentive compensation of tax directors and corporate tax planning. They find
26
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that incentive compensation is negatively associated with a firm’s GAAP effective tax
rate, but has no relationship to cash effective tax rates, the book-tax gap, or measures of
tax aggressiveness. In the empirical part of their analysis Desai and Dharmapala (2006)
find a negative relation between incentive compensation and tax avoidance and attribute
this result to a sub-sample of poorly governed firms. Table 2.4 provides an overview of
the articles on corporate tax avoidance.
Table 2.4: Corporate taxes and tax avoidance.
Authors (Year)

Model

Research Question

Tax Related Effects

Biswas et al. (2013)

Continuous moral hazard

What is the effect of liability changes

Tax evasion is reduced, if a liability

model

on the effort decision of a manager

shift to the manager coincides with de-

who camouflages tax evasion?

creasing compensation.

Continuous moral hazard

What is the interrelation between tax

Effort declines if the manager is par-

model

evasion, internal control and manage-

tially liable for tax evasion and has in-

rial effort?

creasing absolute risk aversion.

Adverse selection model

How do different liability regimes af-

Penalties imposed on the manager can

with information asym-

fect corporate tax evasion?

be more effective in preventing cor-

Chen and Chu (2005)

Crocker

and

Slemrod

(2005)

metry regarding permis-

porate tax evasion than penalties im-

sible amount of tax de-

posed on shareholders.

ductions
Desai

and

Dharmapala

(2006)

Ewert
(2014)

and

Niemann

Adverse selection model

What is the connection between rent

Under strong corporate governance,

with information asym-

diversion and tax sheltering through

incentive compensation has a stronger

metry regarding earnings

incentive compensation under differ-

effect on tax sheltering activities than

ent levels of corporate governance?

under weak corporate governance.

LEN model with multiple

How do corporate income tax rate

Tax avoidance and productive effort

tasks

changes influence corporate tax avoid-

react ambiguous to tax rate changes.

ance behavior?

2.4.4

Corporate Taxes and Transfer Pricing

The price at which goods and services are transferred internally within a firm can influence the allocation of taxable profits between firm divisions located in different tax
jurisdictions. This is particularly true if the firm uses one set of books, that is, it applies
the same price for the purpose of internal coordination and external taxation. In such
a situation, diverging tax rates can distort transfer prices as firms have an incentive to
shift profits from high-tax to low-tax jurisdictions.26 This effect persists in the presence
26

Transfer pricing decisions of multinational firms have been identified being a major channel for corporate tax avoidance. However, transfer pricing has many other important aspects (e.g. coordination
between divions) discussed in this section. For literature on corporate tax avoidance we refer the
reader to Section 2.4.3.
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of agency conflicts between firm owner(s) and division manager(s).27 For instance, Li and
Balachandran (1996) show that corporate taxes remain a determining factor in the computation of transfer prices that are charged by the headquarters to their foreign divisions
where each division manager has private information regarding marginal production costs,
and is compensated based upon division profit. Despite the direct impact of transfer prices
on the divisions’ taxable profits, the firm will not shift all profits to the low-tax jurisdiction. This is due to the implementation of a mechanism that ensures that each division
manager reveals the true costs to the headquarters and therefore constrains the possible
range in transfer prices. Similarly, Choi and Day (1998) show that incentive contracts for
divisional managers that solely depend on the managed division’s profit may prevent the
realization of the optimal tax minimizing transfer price if changes to the transfer price
influence the allocation of risk between divisions. Instead, compensating managers based
on the performance of every division disentangles tax minimization from risk sharing and
allows for the implementation of transfer prices that induce the maximum permissible
amount of profit shifting. Smith (2002) shows that a firm can also maximize profit shifting if it is able to use two separate sets of books. Here, the firm can set different transfer
prices for internal coordination purposes and external tax purposes. He uses a multi-task
LEN model where each division manager has the possibility to perform two independent
tasks. The first increases the profit of the whole firm, the other only increases the profit of
the manager’s own division. In the main analysis, the division manager’s compensation
is based on the pre-tax profit of the division. The use of two different transfer prices,
however, may be too costly for the firm if tax authorities do not accept two separate sets
of books and the expected consequences of a detection are sufficiently adverse.28 If the
firm is forced to use the same transfer price for each purpose, corporate taxes have an
27

While most transfer pricing literature focuses on conflicts between a corporate parent firm and its
subsidiaries (divisions), we only consider papers where there is an additional agency conflict between
a division and the responsible division manager. That is, incentives between the subsidiary firm
and the manager are not aligned and incentive compensation is included. Papers that abstract from
this issue (e.g. Baldenius, Melumad, & Reichelstein, 2004) are not discussed in this section. For a

28

comprehensive review on transfer pricing see, for instance, Sansing (2014).
Using different transfer prices might come with the risk that tax authorities perceive differences
between internal and external transfer prices as evidence for profit shifting. Further, setting up and
maintaining two separate sets of books causes a higher level of administrative costs. Sansing (2014)
offers a critical discussion about the relevance of costs associated with the use of two separate sets of
books.
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ambiguous effect on the transfer price, which depends on the relative productivity of the
tasks involved. Theoretical results regarding the relationship between profit shifting and
the one set of books vs. two sets of books approach are summarized by the following
prediction:
Prediction 2.11 (Profit shifting and one set of books vs. two sets of books). Firms that
use one set of books for external tax and internal coordination purposes shift profits less
aggressively from high-tax to low-tax countries than firms that use two separate sets of
books.
Despite having two separate sets of books, profit shifting becomes more difficult if the
firm has to comply with a specific arm’s length transfer price. The arm’s length standard
is commonly used by tax authorities to determine the intra-firm profit allocation that
would have occurred if two unrelated income maximizing parties would have agreed upon
a transaction.29 When tax authorities rigorously enforce compliance with the arm’s length
standard, setting a deviant transfer price becomes less attractive for the firm and therefore
the scope for profit shifting is limited. Elitzur and Mintz (1996) investigate a special
case where the firm has no opportunity to let the tax-related transfer price diverge from
the arm’s length transfer price, which is determined by a comparable profit measure.30
The division manager, who is able to increase production quantities by an unobservable
continuous effort is compensated based upon the division’s after-tax profit. Despite the
irrelevance of the internal transfer price for allocation of taxable profits, it increases in the
effective tax rate for the production division. This is, because the tax rate acts similarly
to a cost markup for the production division.
The interaction between corporate taxes and the optimal transfer price also influences
the effort decisions of division managers. The theoretical results regarding this effect are
mixed. Elitzur and Mintz (1996) show that as long as the internal transfer price is not used
for profit shifting, corporate tax has no impact on the manager’s equilibrium effort level as
the principal compensates him for any tax induced utility reductions. In contrast to this
result, Choi and Day (1998) find that with continuous effort and divisional performance
measures, the amount of effort exerted by the sales division managers is decreasing in the
corporate tax differential between tax jurisdictions. This effect stems from the increasing
distortion of the transfer price by the firm’s incentives for profit shifting, which exposes
29
30

See Sansing (2014).
Despite its main focus on international tax competition, the paper by Elitzur and Mintz (1996) offers
some interesting results related to agency conflicts between firm owner(s) and manager(s).
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the manager to increased compensation risk. Further, corporate taxes impact the effort
exerted by the production division manager in a more subtle way. Due to the higher
transfer price that is induced by profit shifting, the production manager is willing to
provide higher effort whenever the production division lies in the low tax jurisdiction.
This willingness can be mitigated or even reversed when the production risks in both
divisions are negatively associated with one another. Smith (2002) finds a similar result
in a setting where the manager of the production division engages in two tasks. The first
determines the production division’s profit, the other determines the firm’s sales revenue
(and thus the distribution division’s profit). In this case, the transfer price not only defines
the allocation of income but also the allocation of the production division manager effort
between the two tasks. The ex-ante trade-off between motivating the production division
manager to provide effort that increases the expected income in the lower tax jurisdiction,
and allocating realized income ex-post can lead to a counterintuitive relation between the
optimal transfer price and tax rate changes. If the tax rate increases in the distribution
division’s tax jurisdiction it can be optimal to decrease the transfer price. Intuitively, an
increase in this tax rate decreases the value of effort provided in the task. In turn, this
increases the distribution division’s profit relative to the value of effort provided in the
task and increases the production division’s profit. The optimal transfer price is therefore
reduced to induce the production division manager to work less on the task that increases
the distribution division’s profit.
The transferred production quantity is unambiguously affected by corporate taxes. Despite very different settings, the results in both Li and Balachandran (1996) and Elitzur
and Mintz (1996) show that the transferred quantity decreases for higher corporate tax
rates independently of the prevailing tax rate differential or the tax rates’ effects on the
transfer price. Although not addressing the question of transferred quantity directly, the
same result can also be obtained in the first-best case of Smith (2002).31 Table 2.5 summarizes the articles that analyze the relationship between corporate taxation and transfer
prices.

2.4.5

Future Research

Corporate taxation also plays a key role when thinking about whether or not to merge
operations of two company entities that are engaged in risky investment projects. In
31

The effect becomes apparent by calculating the expected quantity from the equilibrium effort on page
215 in Smith (2002) and getting the partial derivative with respect to all tax rates.

30

2

Taxation and Agency Conflicts between Firm Owners and Managers: A Review

Table 2.5: Corporate taxes and transfer pricing decisions.
Authors (Year)

Model

Research Question

Tax Related Effects

Choi and Day (1998)

LEN model

How are transfer prices and manage-

The tax rate differential not only influ-

ment compensation set under different

ences transfer pricing but also affects

incentive schemes?
Elitzur and Mintz (1996)

does

taxation

optimal managerial effort.

Continuous moral hazard

How

affect

transfer

Transfer prices increase with the tax

model

prices that are only used for internal

rate of the production division and do

coordination?

not depend on distribution division’s
tax rate.

Li

and

Balachandran

(1996)

Adverse selection model

What is the effect of tax rate differ-

Asymmetric information weakens tax

with information asym-

entials on transfer pricing, if the firm

incentive for profit shifting.

metry regarding costs

has asymmetric information about the
subsidiaries’ cost functions?

Smith (2002)

LEN model with multiple

How do independent transfer prices

Corporate tax rate differentials induce

tasks

and/or a non-profit based performance

the highest (the lowest) possible trans-

evaluation influence the trade-offs in

fer price for tax purposes. Changes in

the transfer pricing decision?

corporate tax rates have ambiguous effects on the transfer price for incentive
alignment.

this context, corporate taxes encourage debt as interest is paid from pre-tax corporate
earnings, while at the same time too much debt can cause an underinvestment problem.32
Combining operations can reduce the variance of the total investment outcome, which
helps in resolving the underinvestment problem. Conversely, a disadvantage may arise
when the risk associated with each project differs significantly from one to the other.
In this case, keeping the projects separate allows each firm to adjust its leverage more
adequately than in the joint operations case. So far, the discussion here has been limited
to agency conflicts between debt- and shareholders while the interests of managers and
firm owners have been assumed to be aligned.33 However, since decision rights are usually
delegated to management and managerial incentives depend on the organizational structure (e.g. its impact on risk), the inclusion of this agency conflict may potentially alter
the results of previous publications.
In addition to researching the consequences of tax rate changes, we believe that the analysis of more specific tax law regulations may be an interesting avenue for future research
32

33

As shown by Myers (1977), the company will forgo low-risk investments that merely cover the costs
of bondholders.
See Flannery, Houston, and Venkataraman (1993) and John and John (1991).
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as they relate to the agency conflict between firm owners and managers.34 For instance,
consider special tax law provisions regarding severance payments compared to other forms
of managerial remuneration. Accounting for such tax features can be important, as prior
theoretical literature indicates that severance payments are a critical component of managerial compensation contracts, particularly in turbulent times when CEO turnover decisions occur more frequently.35 Another interesting topic might be divergent tax bases
that distort optimal decision making as they create profit shifting incentives. Recently,
the European Commission put forward a series of ideas geared towards the removal of tax
related business obstacles. These ideas ultimately aim at the introduction of a Common
Corporate Consolidated Tax Base (CCCTB).36 CCCTB would directly affect the corporate tax burden of multinationals and thereby also influence managerial behavior. While
Martini et al. (2016) provide first answers to questions related to this topic, we think that
future literature could expand on this.
Further, with respect to transfer pricing, legislative guidelines tend to limit the range of
admissible transfer prices to avoid profit shifting from high to low tax jurisdiction and
enable competition on an equal footing. When companies use one set of books those
legislative guidelines can influence divisional efficiency, organizational structure, internal
coordination, as well as strategic interaction with market competitors. That said, it is
noteworthy that tax implications of specific transfer pricing rules (cost based, market
based, etc.) relative to the application of the arm’s-length principle and its influence on
optimal decision-making are mostly unexplored.
Another interesting avenue for future research are multi-period settings as several interesting tax-related issues such as depreciation schedules, tax loss carry-forwards, and deferred
taxes arise only in multi-period settings.37 As many decisions with respect to these issues
are delegated to managers, we believe that multi-period models would generate new in34

To date, we find only a handful of papers that include concrete tax law features in their analysis.
A notable exception to this observation are papers that discuss implications of limiting the taxdeductibility of managerial compensation (see e.g., Göx, 2008; Halperin et al., 2001; Voßmerbäumer,

35
36

37

2012).
For a review on theoretical literature that discusses CEO turnover decisions see Laux (2014).
A first comprehensive proposal for a council directive on this matter, European Commission (2016),
was published in October 2016.
However, there are a few analytical and empirical contributions that investigate the impact of tax loss
carry forwards on firm-level investments without accounting for agency frictions (see e.g., Auerbach
& Poterba, 1987; Dreßler & Overesch, 2013; Edgerton, 2010).
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sights. In particular, compensation schemes could be affected by inter-temporal tax issues
as they usually have a direct impact on the performance measure.
Finally, with regards to tax avoidance, we find that most research articles attribute the
decision right relative to the avoided tax amount quite heterogeneously to either one of the
contracting parties. However, there is a lack of knowledge as to under what circumstances
it is actually beneficial for the principal to delegate this decision. Also, when delegating
the decision rights it is not clear how an optimal selection process should look in order
to find an appropriate agent that evades the optimal amount in accordance with the
principal’s interest. Also related to tax avoidance, it would be interesting to know whether
the manager’s evasion behavior with respect to his personal income provides relevant
information about his decisions on corporate tax avoidance within the firm.38 Despite the
fact that individuals and in particular managers are usually assumed to be risk-averse,
there is plenty of evidence that individuals engage in the risky activity of tax avoidance
or even tax evasion.39 Occasionally, top managers such as the former CEO of Deutsche
Post, Klaus Zumwinkel, or more recently the former general manager of the Bundesliga
club FC Bayern Munich, Uli Hoeness, are convicted of tax evasion.

2.5

Wage Taxes

Wage taxes are the largest source of fiscal revenue among all income tax types. Since
virtually every working person gives up a part of his remuneration in the form of wage
taxation, it has a huge impact on individual performance as well as on the demanded level
and structure of pay. Wage tax schemes in most countries are progressive and include
tax allowances that vary depending upon factors such as marital status and number
of children. In 2015, the average tax burden (excluding employee contributions) of an
average income single-person household in the OECD ranged from 0% in Chile to 36.1% in
Denmark whereas a single-earner family household with two children pays in average -4.7%
(reimbursement) on wage income in the Czeck Republic and 32.2% in Denmark (OECD,
2016d, Table 3.4). The existing body of principal-agent literature on wage taxation focuses
on two major effects of wage taxes: the effects on compensation and the effects on the
firm’s investment decisions.
38

39

In an empirical study, Chyz (2013) finds a positive association between personally tax aggressive
executives and corporate tax sheltering.
See e.g. Slemrod (2007).
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2.5.1

Wage Taxes and Compensation

It is conventional wisdom that wage taxation creates a disincentive for people to work.
The intuition behind this argument is that an increase in the level of wage tax reduces
the opportunity cost of work and induces people to substitute work with leisure time
(substitution effect). The negative effect of a higher marginal wage tax rate on the
optimal effort level is documented by Katuscak (2004) who implements wage tax in a
continuous moral hazard model and finds that a higher marginal wage tax rate decreases
the equilibrium level of managerial effort. This result is confirmed by all studies that
use the LEN framework to analyze the effect of wage taxation and holds for all effort
types that are desired by the principal (for a multi-task model see, for example, Ewert
& Niemann, 2014). In the standard LEN model, an increase in the level of wage tax
decreases the incentives implemented by the compensation contract and consequently
lowers the manager’s willingness to provide effort (for details see Section 2.3).40 However,
the negative effect of wage taxation on effort is not universal. Halperin et al. (2001)
implement wage tax in a binary model and find that the optimal effort level is not affected
by wage taxation. In their model, wage taxation affects the manager’s compensation
depending on whether a high or low outcome is observed in the same way, i.e. wage
taxation has only a scaling effect on the managerial salary. Consequently, wage taxation
does not influence the preferences of the manager on whether to provide a high or low
effort.
The influence of wage tax regimes on pay-performance sensitivities is closely related to
the wage tax effect on managerial effort. In the standard LEN model, the optimal payperformance sensitivity is not affected by wage taxation when wage tax is modeled with
a proportional tax rate. Ewert and Niemann (2012) show that this result carries over
to an extended scenario with two periods and two action choices. However, if the wage
tax burden is modeled as a function of gross pay with a progressive marginal tax rate,
the optimal pay-performance sensitivity varies with the marginal wage tax rate. In this
case, an increase in the marginal tax rate implies an increase in the pay-performance
sensitivity (Brunello, Comi, & Sonedda, 2011). Based on the tax related results regarding
pay-performance sensitivities in the LEN model, Martini and Niemann (2015) analyze the
40

Note that an increase in the personal income tax rate can also have a positive effect on the willingness
to provide effort. This is the case when an individual raises his effort level in order to achieve a certain
compensation level (income effect). The standard LEN model does not capture the income effect on
the manager’s effort choice as the manager’s wealth and effort are additively separable.
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effects of taxation on a human resource assignment decision. In their model, the principal
is faced with the decision to assign two agents to two jobs that are associated with a foreign
subsidiary of a multinational enterprise. The authors show that the assignment decision
depends on whether the credit or the exemption method is applied to eliminate double
taxation. In the binary model of Halperin et al. (2001) both components of the manager’s
compensation, variable and fixed salary, increase with the level of wage taxation. An
increase in wage taxation forces the principal to provide higher total compensation in
order to ensure that the manager accepts the contract. Niemann (2011) finds that this
effect does not depend on whether profits and losses are taxed in the same way and shows
that the wage tax penalizes performance-based contracts more heavily than fixed-salary
schemes.
While most authors endogenize the question of whether the principal or the agent bears
the wage tax burden, exogenously given sharing rules that split the wage tax burden
in some fashion between the principal and the agent are common practice. Gupta and
Viauroux (2009) try to shed light on the question of why many countries establish such
sharing rules. They introduce a parameter γ ∈ [0, 1] for the share of the tax burden that
is paid by the employee in their model and show that exogenous sharing-rules restrict
the principal’s ability to trade-off risk sharing versus incentives. The agent’s effort is
maximized when the agent’s share of the wage tax is minimized, γ = 0, and the expected
wage is maximized if the agent’s share of the wage tax is maximized, γ = 1. Gupta and
Viauroux (2009) conclude that they cannot find any justification to split the wage tax
burden between the principal and the agent as in their model an interior share γ ∈ (0, 1)
does not maximize any of the considered outcomes.
When analyzing how competition for productive agents can interact with the firm’s incentive schemes to undermine work ethics, Bénabou and Tirole (2016) find that wage taxation
reduces the misallocation of effort that arises due to market frictions. The reason for this
is that wage tax decreases the compensation differential between low and high productivity agents. Consequently, the incentive for agents with a low productivity to mimic
highly productive agents is reduced and the misallocation of effort is mitigated. Krenn
(2016) shows that the interaction of competition for highly skilled CEOs and incentive
schemes directly depends upon the wage tax rate if two principals located in different tax
jurisdictions compete for a single agent. In his model, wage taxation affects the agent’s
reservation utility and thus, the principals’ contract offer to the agent. A sufficiently
large tax rate differential leads to a competitive advantage for the principal located in
the tax jurisdiction with the lower wage tax rate. As a result, the principal in the low
tax jurisdiction is able to outperform his rival in the high tax jurisdiction and hires the
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agent. This result highlights the implication of wage taxes on the ability of firms within
a country to attract highly skilled CEOs:
Prediction 2.12 (Wage tax and highly skilled CEOs). A decrease in the wage tax rate
of a country increases the number of highly skilled CEOs.
The existing empirical literature related to Prediction 2.12 confirms the impact of wage
taxes on firms’ and countries competing for talented and highly skilled employees. Kleven
et al. (2013) find that mobility of professional football players in Europe responds to
tax incentives. Further, Kleven et al. (2014) provide evidence that a preferential wage
tax scheme for highly paid foreigners in Denmark had a significant positive impact on
the amount of these foreigners. However, this prediction has not yet been examined
specifically with respect to CEOs.
With regard to the taxation of non-monetary compensation, Voßmerbäumer (2013) shows
that the agent provides more effort if the true cost of workplace benefits influence the tax
base instead of the agent’s willingness to pay. This result stems from the model characteristic that the agent’s personal disutility from work is not only convex and increasing
in effort (a standard assumption in all LEN models), but also decreasing in benefits. As
long as the benefits’ cost does not depend on the agent’s work intensity, taxing the benefits at cost is more efficient than taxing them at the agent’s utility equivalent. Table
2.6 provides an overview of the articles that analyze the effects of wage taxation on the
design of compensation schemes.

2.5.2

Wage Taxes, Investment Decisions and Capital Structure

Given the extensive attention to tax effects on investment decisions in the academic literature, the consequences of wage taxation remained remarkably unexplored until recently.
When studying the role of wage taxation on a multinational enterprise’s profit, Egger and
Radulescu (2011) find that the firm facing the decision of where to locate headquarters
will, all other things being equal, choose the country with the lowest level of wage taxation. The intuition is straightforward, the detrimental effect of wage taxation on effort
leads to higher production costs and reduces efficiency given a fixed gross wage. T. Bauer
and Kourouxous (2016) show that an investment-enhancing effect can occur in a situation where a risky investment decision is delegated to a risk-averse agent. If the risk of
the investment increases with the investment level, a tax on the agent’s compensation
affects the consequences drawn from the different attitudes towards investment risk of
the principal and the agent. Intuitively, an increase in the wage tax rate reduces the
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Table 2.6: Wage taxes and the design of compensation schemes.
Authors (Year)
Bénabou

and

Model
Tirole

(2016)

Brunello et al. (2011)

Research Question

Tax Related Effects

multi-task

How does the extent of labor market

A small tax on total earnings always

moral hazard model with

competition affect the structure of in-

improves the sum of agents’ and prin-

screening and imperfect

centives and outcomes and how is it

cipals’ payoffs.

competition

distorted by taxation?

Continuous moral hazard

How do changes in the average and

An increase in the average pay reduces

model using the mean-

marginal tax rate affect the optimal

performance-based pay, marginal tax

variance criteria

composition of pay?

rate affects performance-based pay

LEN model,

Do wage taxes affect the optimal pay-

Pay-performance sensitivity of multi-

performance sensitivity in a setting of

ple periods is not affected by the tax-

multiple periods?

ation of wages.

LEN model with multiple

What impact do wage taxes have on

Wage taxes decrease the equilibrium

tasks

the effort levels of multiple tasks?

effort levels supplied to all involved

Continuous moral hazard

What are the effects of a statutory

A non-trivial wage tax sharing rule

model

wage tax sharing rule on wages, effort

does not optimize any of the outcomes

and aggregate welfare?

effort, wages, profits or welfare.

hazard

How does the introduction of de-

Fixed and variable salary increase

continuous

ductibility limits affect executives’ in-

with the level of wage taxation.

Continuous

ambiguously.
Ewert

and

Niemann

(2012)

Ewert

single- as

well as multi-period

and

Niemann

(2014)

tasks.
Gupta

and

Viauroux

(2009)

Halperin et al. (2001)

Binary
model

Katuscak (2004)

moral
with

effort

centives and decisions?

Continuous moral hazard

How does wage taxation of executives

A higher marginal wage tax rate de-

model

impact the design of their compensa-

creases the equilibrium effort level and

tion?

has ambiguous effects on the slope of
the compensation schedule.

Krenn (2016)

LEN

model

with

two

principals

How does differential wage taxation

Sufficiently large wage tax differentials

impact a firm’s ability to attract and

can change a pre-tax competition out-

hire highly skilled executives?

come and therefore hinder a firm to
attract and hire a highly skilled executive.

Martini

and

Niemann

(2015)

LEN

model

with

two

agents

How does taxation affect human re-

Assignment

source assignment decisions?

whether the credit or the exemption

decisions

depend

on

method is applied to eliminate double
taxation.
Niemann (2011)

Binary

moral

hazard

How does (asymmetric corporate) tax-

Wage tax penalizes performance-based

ation impact the demand for and the

contracts more heavily than fixed com-

design of remuneration contracts?

pensation.

LEN model, cost function

How should employer-provided fringe

It can be more efficient to choose the

decreases in work-related

benefits be treated for tax purposes?

benefits cost as tax base than the

model

Voßmerbäumer (2013)

fringe benefits

agent’s willingness to pay.
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Table 2.7: Wage taxes, investment decisions and capital structure.
Authors (Year)

Model

Research Question

Tax Related Effects

T. Bauer and Kouroux-

Continuous moral hazard

How does taxation affect optimal in-

The optimal investment level and the

ous (2016)

model with delegated in-

vestment decisions and optimal capital

optimal capital charge increase with

vestment decision using

charge rates in residual-income com-

wage taxation.

the mean-variance crite-

pensation schemes?

ria
Egger

and

Radulescu

LEN model

(2011)

What are the effects of wage taxation

Wage taxation reduces corporate prof-

on corporate profits and on decisions

its.

concerning the location of corporate

move their headquarters to countries

headquarters of multinational compa-

with low wage tax rates.

Companies have an incentive to

nies?

agent’s compensation risk and enables him to bear more investment risk, which results
in an increase in the optimal investment level. The positive effect of wage taxes on risky
investments is summarized by the following empirical prediction:
Prediction 2.13 (Wage taxes and risky investment projects). An increase in the wage
tax rate increases the level of investment in risky projects.
Table 2.7 summarizes the articles on wage taxation and investment decisions.
2.5.3

Future Research

Despite the fact that progressive wage taxation is prevailing in practice, researchers usually
implement wage taxes with proportional tax rates. We believe that modeling wage taxation as a progressive tax rate would yield interesting insights on the manager’s behavior
as it induces risk aversion.41 As the different risk attitudes of firm owner and manager are
one of the key drivers in most of the discussed papers, neglecting the progressive structure
of wage taxation limits the information value of the obtained risk-sharing results.
With respect to the design of compensation contracts, we encourage researchers to relax
the assumption that manager salaries consist exclusively of a fixed and a variable part.
The different tax effects on salary components such as incentive stock options, severance
payments or pensions on both the headquarters’ and the manager’s objective could yield
additional insights for the design of optimal compensation packages in the presence of
wage taxation. We also encourage researchers to study the possible consequences of the
compensation risk reducing effect of wage taxation on the manager’s risk-taking behavior.
Similarly to the substitution with investment risk (T. Bauer & Kourouxous, 2016), the
41

See e.g. Fellingham and Wolfson (1985).

38

2

Taxation and Agency Conflicts between Firm Owners and Managers: A Review

decreased compensation risk could also be replaced with detection or litigation risk. If
this is true, the costs for motivating the manager to engage in risky activities such as
earnings management or tax evasion (e.g. Crocker & Slemrod, 2005) would depend on
his wage tax.
Another interesting question that warrants attention is how wage taxation influences the
manager’s reservation utility. Nearly all authors assume that the reservation utility is
not affected by wage taxation (for an exception see Krenn, 2016). However, neglecting
wage tax effects on the reservation utility is problematic, for example when the model
includes multiple agents. In a scenario with more than one agent, agents may face different participation constraints due to different wage tax rates applicable to each agent.
Different participation constraints in turn influence the principal’s preferences. Therefore,
we expect that the consideration of wage taxation on the manager’s reservation utility
will yield new insights, in particular when analyzing hiring decisions.
It further appears that so far researchers have focused mainly on the effects of wage
taxation on incentives and compensation schemes. It might be worth extending this
field of research. For example, with regard to transfer pricing, we do not find a single
contribution that accounts for the agent’s wage tax even though this type of tax directly
impacts the manager’s utility. As wage taxes reduce the agent’s effective share when
participating in the firm’s profit, they influence the principal’s trade-off between tax
benefits and incentive alignment, which in return can distort the transfer pricing decision.

2.6

Bonus Taxes

Excessive bonus payments contributed to the credit crisis in 2008 by encouraging executives, in particular within financial firms, to take unreasonable risks in pursuit of short
term private benefits.42 Consequently, governments in several countries took action to
reduce the attractiveness of bonus payments. In doing so, some countries implemented
a higher tax rate on bonus payments than on other compensation components. For example France and the UK imposed a bonus tax of 50% on bonus payments paid in 2009.
Moreover, the US and Ireland introduced a 90% bonus tax for financial institutions that
42

‘Compensation practices at large financial institutions are one factor among many that contributed
to the financial crisis that began in 2007. High short-term profits led to generous bonus payments to
employees without adequate regard to the longer-term risks they imposed on their firms.’ (Financial
Stability Forum, 2009)
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received government help. In the following, we discuss the incentive effects as well as the
effects on firm investment and capital structure of bonus taxes on managerial compensation.
2.6.1

Compensation

When exploring the effect of bonus taxation on the design of compensation schemes,
researchers focus upon the question of whether or not a tax on bonuses leads to a reduction
in the variable component of the compensation plan as intended by regulators. While
intuition suggests that an increase in the tax rate on the agent’s variable pay implies a
shift in the compensation package to the fixed salary, researchers show that the effect is
ambiguous.
When analyzing the consequences of a bonus tax within a LEN model, Radulescu (2012)
finds that a bonus tax has, for the same reasons as wage tax, a negative effect on the agent’s
effort level. She further shows that the effect of bonus taxes on the variable pay of the agent
depends on the relationship between the agent’s risk aversion, firm value variance, and
the slope of the marginal effort cost function. The ambiguity arises because an increase
in the level of the bonus tax leads to two counteracting effects. On one hand, an increase
in the bonus tax reduces the agent’s compensation risk and his risk premium and, thus,
the marginal cost of inducing effort. On the other hand, an increase in the bonus tax rate
increases the gap between the gross bonus paid by the principal and the net bonus earned
by the manager, which leads to a decrease in the marginal benefit. If the latter effect is
dominated by the first effect, i.e. if risk is essential, which is the case when the risk aversion
or the firm value uncertainty (e.g. due to business risk) are sufficiently large, the optimal
pay-performance sensitivity increases in the bonus tax rate. Otherwise, bonus tax has a
negative effect on the pay-performance sensitivity. The following prediction summarizes
how bonus taxes should affect pay-performance sensitivity with different levels of business
risk:
Prediction 2.14 (Pay-performance sensitivity, business risk, and bonus taxes). The payperformance sensitivity of firms that are subject to high (low) business risk increases (decreases) in the bonus tax rate.
Radulescu (2012) is also able to show that the change in the variable part is accompanied
by the expected substitution effect in the fixed salary, i.e. an increase (decrease) in the
pay-performance sensitivity comes along with a decrease (increase) in the fixed salary.
Dietl, Grossmann, Lang, and Wey (2013) extend this result by assuming a more general
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structure of the agent’s effort cost function and show that the substitution effect between
fixed and variable pay does not occur in all instances. Depending on the effort cost
function, an increase to the bonus tax rate can lead to an increase (decrease) in both the
variable and the fixed compensation component. Such an effect also arises in Radulescu
(2012)’s model if the agent’s reservation wage decreases with the bonus tax.
Apart from the opportunity to tax the agent’s variable pay, regulators also discussed the
introduction of a penalty tax on paid bonuses which is borne by the principal. Meißner,
Schneider, and Scholze (2014) compare these two alternatives in a binary model with a
risk-neutral agent. They find that both taxation methods can be implemented without
distorting the incentives of the compensation contract, as long as the tax rate does not
exceed a certain cut-off value. The range of tax rates that do not affect the incentives
is greater for the penalty tax on paid bonuses than for the bonus tax on the variable
salary. In this range, the bonus increases with the bonus tax rate to maintain the agent’s
incentive to provide high effort if the agent bears the tax burden. In the case of a penalty
tax on paid bonuses, the variable compensation component is not affected by the penalty
tax. If the tax rate exceeds the cut-off value, the principal refrains from incentivizing a
high effort level and does not offer a bonus to the agent.
However, an effect of bonus taxation contrary to its intention can also occur when the
principal bears the tax burden. In a two-task LEN model, Dicken and Duerr (2014) assume
that the productivity of one of the two tasks is uncertain. In this case, an increase in
the level of bonus tax can motivate the manager to invest more effort in this uncertain
task and hence exposes the firm to a higher level of risk. This increased level of effort is
induced by a decrease in the pay-performance sensitivity, which can occur in this specific
model setup as the agent’s equilibrium effort for the task with the uncertain productivity
is quasiconcave in the pay-performance sensitivity due to the effort’s impact on the risk
premium. Table 2.8 lists the articles that discuss the consequences of bonus taxation on
compensation contracts.

2.6.2

Bonus Taxes, Investment Decision and Capital Structure

Bonus taxes can influence loan quality if the agent’s compensation depends on the expected loan repayment, for example, if the agent is an investment banker in a financial
institution. When analyzing the relationship between management compensation, loan
quality and securitization decisions in financial institutions, Inderst and Pfeil (2013) also
discuss how a bonus tax on short-term compensation would alter the optimal decisions
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Table 2.8: Bonus taxes and the design of compensation schemes.
Authors (Year)

Model

Research Question

Tax Related Effects

Dicken and Duerr (2014)

LEN model with multiple

How does a bonus tax influence incen-

Bonus tax influences the agent’s ef-

tasks

tives and a firm’s risk exposure?

fort decisions ambiguously and can in-

LEN model

How does a bonus tax on the agent’s

The agent always reduces his effort.

variable compensation affect incen-

The introduction of a bonus tax does

tives and the agent’s overall salary?

not necessarily imply a substitution ef-

crease the firm’s risk exposure.
Dietl et al. (2013)

fect between the fixed salary and the
bonus rate.
Meißner et al. (2014)

Binary

moral

hazard

model

Radulescu (2012)

LEN model

Does a bonus tax on the manager’s

The variable component of the salary

variable salary trigger different effects

increases if the agent bears the bonus

than a penalty tax borne by the prin-

tax burden but not if the principal

cipal?

bears it.

How does a bonus tax affect compen-

The introduction of a bonus tax re-

sation, firm profits and what are the

duces effort.

welfare implications?

pensation decreases (increases) and

The effort-based com-

the fixed salary increases (decreases)
depending on the relevance of risk.

of a risk-neutral and impatient agent. In their model, the agent can receive his compensation at two points in time. If the agent is compensated before the repayment of the
loan is realized, his variable compensation is subject to a short term bonus tax. The
compensation that the agent receives after the loan repayment is not subject to the bonus
tax, but discounted by the agent due to his impatience. Inderst and Pfeil (2013) show
that in this scenario the effect of the bonus tax on the average loan quality is ambiguous.
The loan quality increases if the agent’s discount rate exceeds a certain cut-off value and
decreases if the discount rate falls below this cut-off value. In the first case, the bonus
tax increases the agent’s incentive to provide costly effort in screening out bad loans. In
the second case, the bonus tax increases the agent’s reluctance to screen out bad loans.
Table 2.9 summarizes the above discussed article.
Table 2.9: Bonus taxes, investment decisions and capital structure.
Authors (Year)

Model

Research Question

Inderst and Pfeil (2013)

Binary multi-task model

What

with moral hazard

loan quality, management compensa-

is

the

relationship

Tax Related Effects
between

Bonus tax can increase loan quality, if
the tax rate is sufficiently large.

tion and securitization in financial institutions in the presence of a bonus
tax on short-term compensation?

2.6.3

Future Research

In contrast to the regulators’ intention to reduce corporate risk-taking by means of a
bonus tax, von Ehrlich and Radulescu (2012) find evidence that the implementation of
42
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such a bonus tax actually increases corporate risk-taking. The authors argue that bonus
taxes induce a shift from cash bonuses to equity compensation and therefore foster risky
decision making. It appears that bonus taxes motivate managers to engage in risky
activities as it reduces the volatility of their variable compensation. Subsequently, the
reduced compensation risk is substituted by other forms of risk such as investment risk.
Further analytical research could contribute to strengthening the argument of von Ehrlich
and Radulescu (2012).
Another interesting topic would be the development of multi-period models that allow for
the comparison of bonus taxes with other instruments introduced to motivate managers
to take a long-term view. One frequently discussed instrument is the backward-looking
reassessment of manager performances (bonus-malus) as mentioned by the Committee
on European Banking Supervisors’ Guidelines on Remuneration Policies and Practices in
April 2012, which is already implemented by several companies (e.g. UBS43 ). A comparison
would enable legislators to better understand the advantages and disadvantages of the
available instruments and help them to achieve a better incentive alignment between
managers and firm owners.

2.7

Shareholder Taxes

Shareholder income is usually a result of dividend payments or stock price gains. In most
countries, those forms of income are taxed at a flat capital gains tax rate, which can vary
depending on the source of income and the duration of the investment. For example, in
the United States, short-term capital gains are taxed as ordinary income at the regular
wage tax rates, whereas long-term capital gains are not taxed at all or at a significantly
reduced rate. Moreover, there is a wide variation in tax rate levels among countries.
Within the OECD, tax rates on dividends, for instance, range from 0% to 53.53% at a
personal level (OECD, 2016c). Dividend taxation is essentially a second layer of taxation
on corporate profits when distributed to investors and shareholders. The principal-agent
literature that considers capital gains taxes studies mostly dividend taxation and finds
effects on compensation, investment decisions and capital structure.
43

UBS set out a new remuneration system for its top managers that could see them forced to repay part
of their bonuses if they under-perform in 2008.
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2.7.1

Shareholder Taxes and Compensation

There are only a few publications that analyze the effects of shareholder taxes using the
principal-agent framework. It is mostly accounted for as a scaling variable that reduces
after-tax corporate profits when distributed to its shareholders. This is the case, for example, when Halperin et al. (2001) discuss the impact of tax deductibility limitations on
managerial compensation contracts.44 In their model, the dividend tax rate simply reduces after-tax corporate profits from the shareholders perspective and does not influence
the manager’s behavior. On the other hand, Koethenbuerger and Stimmelmayr (2014)
argue that dividend taxation does indeed influence managerial behavior. They find that
increasing the dividend tax has the same consequences as reducing managerial ownership. Higher dividend taxes impose higher agency costs when asymmetric information
is present. When exploring the consequences of various tax regimes on the decision to
implement stock option plans, Niemann and Simons (2003) show that a symmetric tax
on capital gains and losses does not alter the optimal conditions of a stock option plan.
This finding does not hold in the case of asymmetric taxation. An asymmetric capital
gains tax favors the introduction of stock option plans due to the greater tax rate on gains
compared to losses. The result is embedded in a multilateral tax framework that considers
three types of taxation simultaneously: taxation of managerial remuneration, firm level
deductibility of stock option plan costs, and capital gains taxation at the shareholders’
level. Table 2.10 summarizes the articles analyzing the effects of dividend taxation on the
design of compensation schemes.
Table 2.10: Shareholder taxes and the design of compensation schemes.
Authors (Year)

Model

Halperin et al. (2001)

Binary
model

Research Question

Tax Related Effects

hazard

How does the introduction of de-

Dividend tax exhibits the same effects

continuous

ductibility limits affect executives’ in-

on the design of compensation schemes

centives and decisions?

as wage tax.

Should investment cost be tax ex-

Under asymmetric information an in-

empt?

crease in the dividend tax rate leads

moral
with

effort
Koethenbuerger

and

Stimmelmayr (2014)

Continuous
model

investment

using

mean-

variance criteria
Niemann

and

(2003)

Simons

to higher agency costs.

Continuous stock options

How does taxation affect the decision

An asymmetric capital gains tax fa-

model

to implement stock option plans?

vors the introduction of stock option
plans.

44

From a modeling perspective, the dividend tax rate is set equal to the wage tax rate paid by the
manager.
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2.7.2

Shareholder Taxes, Investment Decision and Capital Structure

Whether by increasing the cost of issuing new shares or by reducing dividend payouts,
shareholder taxes can influence the cost of equity as a financing source and thereby also
influence investment incentives as well as the underlying capital structure.
Chetty and Saez (2010) show that dividend taxes discourage majority shareholders from
investing in monitoring in order to control for agency problems. As a consequence, the
manager is able to invest more heavily in unproductive empire building projects. Thus, the
authors advocate for an overall reduction in dividend taxation to mitigate the misalignment of incentives between CEOs and shareholders. Koethenbuerger and Stimmelmayr
(2014) point to the same issue, but from a different perspective. Using a single-period
binary model, they investigate in how far dividend taxes influence the manager’s decision of whether to invest in a productive project or in an unproductive (pet) project.
As mentioned in the previous section, a higher dividend tax rate reduces the manager’s
stake in the firm, and thus leads to an increase in agency costs equivalent to a reduction
in the manager’s incentive rate. This increases the manager’s propensity to invest in
unproductive projects.45
Prediction 2.15 (Pet projects and dividend taxes). An increase in the dividend tax rate
increases spending in unproductive pet projects.
While focusing on the effects of corporate taxation on corporate governance, Kanniainen
(1999) also touches upon the consequences of capital gains as well as dividend taxation.
The author separates the individual tax rate paid by the manager from the dividend tax
and the capital gains tax paid by the shareholders. Using a multilateral approach, he
finds that under imperfect corporate governance, dividend taxation creates incentives for
managers to overinvest in order to compensate for the reduction in their remuneration
that would occur otherwise. In this case, the interaction between the level of taxation
and the manager’s level of risk aversion can result in the acceptance of capital investment
projects that have a marginal value to shareholders below marginal cost. The incentive to
45

Both papers refer to a long stream of literature discussing competing theories on whether or not
investments financed with retained earnings as opposed to the issue of new shares are affected by
changes to shareholder taxes. Proponents of the “old” or “traditional” view of taxation (e.g. Feldstein,
1970; Harberger, 1962; McLure, 1977) argue that this is the case while proponents of the “new” view
(e.g. Auerbach, 1979; Bradford, 1981; King, 1977) argue against it. For a discussion of those views
see e.g. chapter 3 in Slemrod (1999).
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overinvest is particularly strong in periods with large uncertainty. Over time, the agent
can accumulate savings within the corporation that he can use as insurance against income
risks. In this model, dividend taxation exhibits the same properties as corporate taxation.
Similarly, Kind, Lindeiner, and Vedolin (2007) argue that a reduction in the dividend
tax rate would improve corporate governance and limit inefficient over-investment. In
the model, dividends function as a commitment device to convince investors to continue
investing into a project as investors have the choice to liquidate their shares and thereby
limit their inefficient investment spending. The dividend tax rate weakens the investor’s
liquidation threat by lowering the return of this action. The result holds in a binary
two-period model, as well as in a more general n-period model with perfectly informed or
uninformed but learning investors.
An across the board reduction to dividend taxes for all shareholders is viewed critically
by some scholars. Chemmanur and Ravid (1999) argue that tax rate cuts should be
limited to long-term oriented shareholders in order to counterbalance the corporate myopia
that arises due to information asymmetry between the firm and its equity holders. If
shareholders are either short- or long-term oriented and the firm can choose between
short- or more valuable long-term projects, cutting the capital gains tax rate for longterm shareholders can steer incentives towards efficient long-term projects and away from
inefficient short-term projects that are otherwise preferable due to possessing a higher
probability of producing a good signal earlier. Table 2.11 provides an overview of the
articles that discuss the consequences of shareholder taxes on investment and capital
structure decisions.
2.7.3

Future Research

Current literature on transfer pricing does not consider taxes imposed on distributed
profits at the firm owner level. When assessing the desirability of profit shifting from
the firm owner perspective, optimal decision-making would require one to account for
dividend and repatriation taxes. Depending upon the prevailing tax rate differential,
taxes can either weaken or strengthen the owner’s incentive to shift profits from one
division to another.
Further, researchers may also want to contribute to the question of how taxation of realized capital gains (e.g. price gains) and dividend income affects dividend payout policies
of corporations in the presence of agency conflicts. The tax treatment of different cap-
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Table 2.11: Shareholder Taxes, investment decisions and capital structure.
Authors (Year)

Model

Chemmanur and Ravid

Discrete

(1999)

moral hazard model

Chetty and Saez (2010)

Research Question

Tax Related Effects

What policy measures can be taken

Dividend tax cuts for long-term in-

to mitigate corporate investment my-

vestments induce efficient investment

opia?

spending.

Binary two-period moral

What is the impact of dividend taxa-

Dividend taxation discourages major-

hazard model

tion on managerial empire building in-

ity shareholder investments in moni-

centives?

toring in order to control for agency

two-period

problems. As a consequence managers
are more likely to invest in empire
building projects.
Kanniainen (1999)

Continuous

Kind et al. (2007)

investment

What are the effects of dividend tax-

Under imperfect corporate governance

model with exogenously

ation on corporate investment deci-

dividend taxation creates incentives to

given contract

sions?

overinvest.

Two-

What is the relation between dividend

A decline in the dividend tax rate

taxation, inefficient investments and

is found to improve corporate gover-

equity finance?

nance by increasing dividends and lim-

and

multi-period

adverse selection model

iting inefficient overinvestment.
Koethenbuerger

and

LEN Model

Stimmelmayr (2014)

How do dividend taxes interact with

Dividend taxes have the same effect

investments when managers have a

on delegated investment decisions as

propensity to engage in pet projects?

the manager’s pay-performance sensitivity.

ital income types can vary substantially within a single country.46 This differential tax
treatment, as well as inter-temporal variations in tax rates, may very well influence top
executives’ proposals of a certain payout policy to shareholders, in particular if their compensation consists of a considerable amount of stocks. For instance, Chetty and Saez
(2005) empirically study the impact of dividend taxation on corporate payout behavior
and investigate the implications of a tax rate decrease. They find that firms respond
with an increase in dividend payouts if managers are provided with strong incentives.
This finding indicates that the delegation of decision rights plays a role in how corporations account for dividend taxation. Nevertheless, the theoretical analysis of this agency
problem is so far limited to Chetty and Saez (2010).
Finally, we think that more theoretical contributions that analyze the relationship between
dividend taxation and payout policy in agency settings would help to develop a coherent
theory as to how investor level taxes impact managerial investment decisions. Among
others, Jensen (1986) shows that the agency conflict between firm owner and manager
influences whether or not free cash flows are distributed among firm owners or reinvested.
Similarly, dividend taxation impacts the decision of whether to distribute or invest free
cash flows. Thus, a joint analysis of tax effects on dividend payouts and investment
decisions seems to be a promising area for future research.
46

See Harding (2013).
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2.8

Concluding Remarks

This paper provides a state of the art review of the tax effects on agency conflicts between firm owners and managers. Beyond summarizing the research findings by tax types
(corporate income, wage, bonus, and shareholder taxes) and research area (compensation,
investments, tax avoidance, and transfer pricing), we also discuss how taxes are commonly
implemented into agency models, derive empirical predictions, and identify research gaps
for future analytical tax research.
Previous tax reviews (e.g. Hanlon & Heitzman, 2010; Shackelford & Shevlin, 2001) document that the existing (empirical) tax literature is rather disjointed. In line with this
observation, we find that papers, even within the four identified main research areas, are
rather loosely connected to each other and show little or no cross-reference to one another.
As our analysis indicates, there are many cases in which taxes influence the behavior of
all contracting parties. For instance, corporate taxes do not only reduce a firm’s profit
but can also alter the manager’s optimal compensation contract. We find two distinct tax
modeling approaches. On one hand, most papers focus upon the analysis of a single form
of taxation. This unilateral approach is mostly motivated by the researchers’ interest in
the effect of a particular tax rate or legislation act such as the placement of tax deductibility limitations on managerial compensation (see e.g. Göx, 2008) or the introduction of a
bonus tax (see e.g. Radulescu, 2012). On the other hand, there are only a few papers that
try to incorporate several taxes and as a result present the overall effects of all taxation
(see e.g. Niemann, 2008).
Frequently, taxes are implemented in a simplified way. We list three common simplifications: First, tax schemes are mostly assumed to be linear. Assuming linear tax rates
alleviates the creation of tractable models that allow for explicit solutions. For instance,
including a non-linear tax into the frequently used LEN model would violate the assumption of linearity and therefore preclude the use of this model type. However, many wage
tax schemes around the world are progressive and investigating the effects of such a progressive tax scheme is important in some cases. For example, a progressive wage tax
could motivate the manager to undertake undesirable actions such as shifting earnings
between periods in order to minimize his personal tax burden if the manager is subject
to a tax rate below the top marginal tax rate. Second, most researchers assume that the
reservation utility is unaffected by taxation. Relaxing this assumption may improve the
understanding of the overall effects of taxes on compensation contracts or hiring decisions.
Finally, there exist only a few multi-period studies. A possible explanation for this might
be model parsimony and simplification. However, many tax issues such as depreciation
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schedules or tax loss carry-forwards can only be analyzed by the use of a multi-period
model. We think that these unexplored areas of tax research are highly relevant for firm
decision making and regard them as promising avenues for future research.
To our surprise, we find that certain tax types have not yet been investigated within
agency models. We believe that there are numerous opportunities for future research to
fill this gap. An example for such a gap is the value added tax, which exists in most
countries all over the world. An area where the consideration of this tax may render
new insights is in the transfer pricing literature. As the transfer price is a determining
factor for the distribution of revenues within a firm, a value added tax can influence the
firm’s transfer pricing decisions. This of course is only an issue in the absence of tax
harmonization between tax jurisdictions. Another example is environmental taxes (Eco
taxes) such as pollution or energy taxes that are applied in many countries within the
European Union. An interesting issue to investigate in this context could be the impact of
pollution taxes on the manager’s investment behavior in green replacement technologies
that help to avoid or reduce such taxes. Consider that firms normally have to bear the
full costs of pollution taxes while emissions adjust only if you provide incentives to the
responsible managers. Last, we find that taxes on wealth such as property taxes have not
as yet received much attention.
We further encourage researchers to extend their scope of research to cover tax legislative
issues that go beyond tax rate changes. Our study reveals that there is only a small
number of contributions that investigate tax base related issues such as tax deductibility
provisions or profit shifting. Ongoing international tax policy debates such as the current
discussion regarding base erosion and profit shifting (BEPS) create demand for a deeper
understanding of all effects in relation to taxes. All in all, the opportunities to add to the
existing literature are manifold and we encourage researchers to add their contribution.
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The Impact of Taxes on Competition for CEOs

Abstract47
This paper contributes to the question of how taxation of corporate profits and wages
affects competition among firms for highly skilled human resources such as CEOs. Use of
a theoretical model shows that wage taxes can have a substantial impact on the outcome
of such a competition if marginal tax rates are different as in an international labor
market. Further, the paper shows that increasing the wage tax rate unilaterally can have
an ambiguous effect on observed gross compensation levels. However, in a local labor
market for CEOs, observed gross fixed salaries should decline in the wage tax rate. Tax
effects in a market for CEOs is a particularly interesting topic because recent developments
with respect to compensation practices of top-level managers have opened a public debate
about the use of instruments for regulating compensation of those managers. Furthermore,
many countries around the world use tax incentives in order to facilitate immigration of
highly skilled human resources. The investigation follows an analytical economics-based
approach by extending an LEN model with elements of competition for scarce human
resources and income taxation. It investigates the impact of differential taxation on the
competition between two firms for the exclusive service of a unique, highly-skilled CEO.
Keywords: CEO, taxes, competition for talents, skilled human resources.
JEL Classification: D82, H24, H25, J31, J33
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3.1

Introduction

Decisions of CEOs can have a fundamental impact on the financial success of firms. For
this reason, many companies seem to exert an extraordinary high level of effort on the
hiring decision of their top level management, and try to attract the most talented person
for this important job by offering wage payments which appear to be far beyond the
compensation levels of the existing management (e.g. Frydman & Jenter, 2010). For
instance, in the US the CEO-to-worker compensation increased from 20-to-1 in 1965 to
510.7-to-1 in 2013 with an average CEO pay of $ 24.8 million (Mishel & Davis, 2014).48
Similarly, in 2014 the average CEO pay disclosed by UK FTSE 100 firms was 125 times the
average employee pay pointing to a mismatch regarding compensation levels (Marsland,
2015). In trying to find valid explanations for the trend of increased CEO compensation,
various studies suggest that firms are in competition for scarce human resources, including
talented CEOs. The intensity and outcome of this competition are determined by various
factors including firm sizes and the abilities of the CEOs involved (e.g. Gabaix & Landier,
2008; Terviö, 2008).
However, recent developments of compensation practices of top level managers have not
only stimulated academic research, but also opened an ongoing public debate about these
issues. In a world of growing inequality, this discussion has raised questions such as
whether and how to regulate payments made by firms to their CEOs, or if there is any
necessity to redistribute income from these top earners to the rest of the society. It appears that in the last years many governments around the world have begun to show their
response by using the tax system to perform regulating and redistributive effects in the
context of management compensation. For instance, in 2013 the Austrian government
introduced a progressive tax system for bonus payments which formerly have been subject to a very generous preferential tax treatment. A major tax reform enacted in 2016
included a temporary increase in the marginal tax rate for people who earn more than
A
C 1 million a year. However, as labor markets (especially within the European Union)
became increasingly integrated, and due to the fact that highly skilled people are comparably mobile, they are also able to respond to undesirable changes in their environment
by migrating to other countries. Several studies show that highly skilled people’s mobility
responds to tax incentives (Kleven et al., 2013, 2014). The introduction of a 75% ‘supertax’ in France serves as an anecdotal example how top earners react to changes in tax
incentives. The tax was announced in 2012 and there were news about people who decided
48

Excluding Facebook as an extreme outlier still yields a ratio of 295.9-to-1 for the year of 2013.
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to emigrate or at least planned to do so including the famous actor Gerard Depardieu and
the CEO of LVMH, Bernard Arnault. Hopkins (2014, December 23) indicates that the
tax was abandoned in 2015 not only due to its low incidence but also due to difficulties
of French companies to attract top international staff.
Taking into account these observations, governments seem to be confronted with the
problem that individual income taxes in the shape of wage taxes do not only impact
compensation contracts between firms and CEOs but can also have a substantial influence
on the ability of firms within a country to attract highly skilled people. The effects of
wage taxes are twofold in a market for talented CEOs. On the one hand, these taxes drive
a wedge between the payment the firm offers the CEO and the payment this manager
finally receives. As a direct effect they therefore tend to create the need for a higher
gross compensation in order to preserve working incentives. On the other hand, wage
taxes can also have an indirect effect on compensation levels and the competition for
CEOs since they may affect all competing firms differently (e.g. due to existing pretax distinctions like CEO compatibility or different wage tax rates). However, until now
our knowledge about how these effects work together in a market for talented CEOs
is still limited. Therefore, the main contribution of this paper is to join the fields of
managerial incentive design, competition for talents, and taxation and show how taxes
impact the firms’ competition for CEOs. Theoretical literature explaining the observed
increase of CEO compensation by using a market model has not considered issues of
international taxation. However, including differential taxes into a competitive model
seems important because they directly affect offered compensation levels and are therefore
able to distort the competition outcome. Further, the literature investigating effects of
taxes on managerial incentives and compensation did not investigate so far the impact
of taxes on the manager’s alternative working opportunity that creates the reservation
utility commonly used. Extending this theory by means of competition helps to show the
overall effect of taxation on compensation levels because it captures the tax effect on the
CEO’s reservation utility in a consistent way. The paper examines the following research
questions: How does taxation of corporate profits and wages affect compensation offers
of firms that are in national and international competition for a highly skilled CEO? How
do expected utility levels of CEOs and expected profits of firms change under taxation of
corporate profits and wages? How does differential wage taxation impact a firm’s ability
to attract a highly skilled CEO?
The research questions are addressed by using an LEN model with two identical risk
neutral firms (principals) competing with one another in order to hire a single CEO
(agent). This CEO represents an effort averse ‘superstar manager’ with a unique ability
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to increase the expected profit of the hiring firm by performing a non-observable task.49
As this makes the manager desirable for both firms, each of them offers a compensation
contract that (i) uses incentive pay in order to ensure a desired effort level in case the
CEO is hired and (ii) tries to outperform the contract offered by the competitor and
hence attract the CEO. The firm that fails to hire this superstar CEO has to hire an
ordinary manager with no special ability and extra benefits. In this model the expected
utility the CEO can receive from an agreement with either firm crucially depends on the
obligated amount of wage tax to pay, and the compatibility of the CEO with the competing
firms. The highly skilled manager’s compatibility can be different among the firms due to
various reasons including the match between firm size and ability, different organizational
characteristics and culture, general economic conditions or being an internal candidate for
one of the firms. Further, wage taxes might vary substantially among the firms because
in an international setting the firms may be located in different tax jurisdictions with
different tax rates. In order to present the impact of differential taxation within this
setting in a meaningful way, the paper compares the situation of different tax rates applied
at both firms to the situation where all contracting parties are subject to a uniform linear
wage and corporate tax.
A central finding of this paper is that wage taxes become an important determinant of
the competition outcome if wages are taxed at different rates. The paper illustrates that
a sufficiently large tax rate differential is able to offset an existing pre-tax disadvantage a
firm might have due to a lower compatibility with the manager. This leads to the result
that the competition outcome can differ between uniform and differential taxation and
indicates that countries should consider potential negative consequences when unilaterally
increasing wage tax rates. However, the paper also shows that the tax effect can be
outweighed by an additional risk effect in a situation of non-observable effort. This effect
restores the competition outcome that would occur under uniform taxation if the tax
advantage of the firm with lower compatibility is within an intermediate range and risk is
sufficiently high and/or important. Additionally, under differential taxation, a marginal
increase of the wage tax rate applied at the successful firm has an ambiguous effect on
the offered fixed salary. This result also complements mixed empirical evidence about the
effect of taxes on CEO compensation.
In contrast to these observations, one can find quite unexpected effects in a setting of
uniform taxation. An increase of the uniform wage tax rate reduces the fixed salary
offered by both competitors. This paradoxical effect occurs because wage taxes do not
49
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only reduce the expected utility that the CEO can gain from working for one firm, but
also reduce the reservation utility which would be generated at the other firm. This in
turn tends to lower the compensation needed by the successful firm in order to attract
the CEO. The paper shows that this indirect effect of wage taxes on gross compensation
dominates the direct tax effect, and hence observed fixed salaries decline under uniform
taxation. Therefore, the paper indicates that assumptions concerning the taxation of an
agent’s reservation utility can be crucial when assessing the effects of taxes in agency
models. By explicitly modeling the agent’s alternative working opportunity, a possible
way to address this issue is presented.
The paper proceeds as follows. Section 3.2 provides the reader with necessary background
from prior literature and highlights the incremental contribution of the paper. Further, it
presents details on underlying theory and the institutional setting. Section 3.3 explains
the basic model setup. In Section 3.4 results for a competition among firms in a situation
of observable and non-observable effort are derived. Additionally this section outlines
the impact of marginal changes in tax rates. Finally, Section 3.5 concludes and discusses
possible limitations of this investigation.

3.2
3.2.1

Background
Related Literature and Contribution

This paper contributes to and combines two nearly unconnected major streams of literature: First, it extends studies that explain recent trends in CEO compensation practices
and in particular the increase of total CEO pay. Second, it advances research on the
impact of taxation on the size and structure of executive compensation.
Total CEO pay has substantially increased over the last decades (e.g. Conyon, 2006;
Frydman & Jenter, 2010; Murphy & Zabojnik, 2004) whereas wages of other workers have
not experienced a comparable upward shift over the same period of time. Researchers have
recognized this and other trends in CEO compensation and made efforts in developing
theories that are able to explain the observed increases of compensation levels.50 One
of those explanatory theories that has been well-established in recent years is based on
50

Other trends include for instance relatively high insensitivity of CEO compensation to firm performance and reward for luck. Edmans and Gabaix (2009) provide a brief review about these trends and
discuss a series of potential explanations for them.
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specifics of the job market for CEOs. A CEO is considered to be a highly skilled and scarce
human resource who has an important impact on firm performance. Therefore, firms are
in competition for the most appropriate candidate and the severity of this competition is a
fundamental determinant of pay level. In line with this argument, firms’ increased demand
for general management skills in recent years is consistent with the observation of more
outside hires. This leads to more severe competition and hence high compensation levels
(Murphy & Zabojnik, 2004, 2007). In a partial-equilibrium model, both papers depict
firms’ trade-off between promoting an internal and hiring an external CEO candidate
when wages are determined in a competitive market. On one hand, hiring an outsider
comes with the opportunity of a better fit between the ability needed by the firm and the
ability offered by the CEO. On the other hand, it causes a loss of firm-specific knowledge
which is available by the internal candidate only. A shift of demand from firm-specific
skills to more general skills makes hiring an external candidate more attractive for the
firms and therefore has a stimulating effect on competition and compensation levels.
Another group of researchers analyzed the job market for CEOs and determinants of CEO
compensation levels in a more general setting by using an assignment model approach.
This type of model describes how firms of different sizes and CEOs with different abilities
are assigned in equilibrium if firm size and CEO ability are complements with respect to
production output and the labor market is competitive. The base model ignores incentive
problems and shows that the most talented CEO is hired by the biggest firm and all
other market participants are matched by descending size and ability (Gabaix & Landier,
2008; Terviö, 2008). Further, the model predicts a positive association between total
CEO compensation and firm size. Based on these findings, assignment models have also
been used in order to study the structure of pay of talented CEOs. Edmans, Gabaix, and
Landier (2009) develop a model which combines the assignment model equilibrium with
an incentive problem. If firm value depends on both the CEO’s ability and some privately
known and costly effort, firms pay a fraction of total CEO pay in shares. However, the
paper shows that the high levels in total pay are driven by the firms’ competition for CEOs,
and are not affected by the firms’ problem to provide working incentives. Further, the low
level of fractional ownership observed in practice is consistent with optimal contracting if
a multiplicative specification of the CEO’s utility function is used. The impact of risk has
also been investigated in the CEO market equilibrium. If firms differ in size, risk, and the
level of effort required, the matching with risk-averse CEOs becomes distorted (Edmans
& Gabaix, 2011). Combining firm size, risk, and effort disutility into a single measure for
assignment shows that providing incentives for high ability CEOs is more expensive and
associated with the demand for a higher risk premium. Therefore, the agency problem
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causes high risk firms to prefer less talented CEOs and pay them higher salaries compared
to their ability.
The theories about recent trends in CEO compensation have also been tested in several
empirical studies. Terviö (2008) and Gabaix and Landier (2008) confirm the theoretical
prediction of a positive association between CEO compensation and firm size. Moreover, Gabaix and Landier (2008) show that a sixfold increase in CEO compensation in
the US between 1980 and 2003 can be explained by the same increase in market values
during the same time. However, more recent studies challenge the explanatory power of
a single theory on its own. Frydman and Saks (2010) analyze the long-run development
of executive compensation in the US from 1936 to 2005 and find that a strong correlation between CEO compensation and firm size is limited to years after 1976. Further,
their results suggest that the causal relationship between compensation and firm size is
only limited. Based on the results of Gabaix and Landier (2008), Cremers and Grinstein
(2014) hypothesize that the association between CEO compensation and firm size should
be stronger in industries with a high demand for general management skills due to stronger
bargaining power of CEOs. The demand for general management skills is measured as
the relative amount of outside hires in each industry by using data for largest public US
corporations between 1993 and 2005. They find only weak evidence for differences between ‘insider’ and ‘outsider’ industries and conclude that the market theory for CEOs is
not able to explain observed high compensation levels fully.
The role of income taxation on executive compensation has been addressed within both,
theoretical and empirical tax research. So far, theoretical contributions have based their
investigations on different types of agency models without considering forces of competition on the job market for CEOs. A well-researched stream of literature describes the
impact of linear income taxes on the contractual relationship between firm (principal)
and manager (agent) if the manager is privately informed about the effort choice (moral
hazard). In general, linear corporate taxes have no impact on the agent’s effort or contractual incentives if the manager’s expected utility is unaffected by corporate taxation. For
instance, Katuscak (2004) presents this result within a general model of continuous effort
and continuous share prices where the agent’s absolute risk aversion is constant. Further, Niemann (2008) includes taxes into an LEN model with portfolio choice and shows
that firms fully filter out distortions induced by corporate taxes. However, making fixed
compensation only partially tax-deductible results in an increase of variable compensation and higher managerial effort. This has been illustrated by Halperin et al. (2001) who
investigate the impact of Section 162(m) of the Internal Revenue Code within a moral
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hazard model of binary income and continuous effort.51 Göx (2008) extends an LEN model
with a random factor beyond the manager’s control and shows that the deductibility limits
on fixed compensation may even trigger firms to reward for luck.
In contrast to corporate taxes, wage taxes have a direct effect on the design of compensation contracts. Wage taxes reduce the agent’s remuneration directly and therefore the
compensation that the principal has to pay normally differs from the amount of money
the agent receives. This ‘tax wedge’ leads to three important theoretical results: First,
wage taxes can have a negative effect on the effort exerted by the agent as compensating
for the same amount of effort becomes more expensive (Katuscak, 2004; Niemann, 2008).
Second, wage taxes tend to increase fixed compensation as well as total compensation if
the agent’s reservation utility stays unaffected by taxation (e.g. Halperin et al., 2001).
Finally, the effect of wage taxes on variable compensation is ambiguous and depends on
the underlying model (Katuscak, 2004). Where Niemann (2008) finds for an LEN model
that pay-performance sensitivity is unaffected, Halperin et al. (2001) document that the
bonus for success increases in the wage tax rate. The impact of international differences
in income taxation on the contract design for managers has been so far researched only to
a very limited extent. Martini and Niemann (2015) investigate the impact of differential
taxation on assignment decisions of human resources under different methods for avoiding
double taxation using an LEN model. They find that the optimal assignment decision
depends on both corporate and wage taxation. Further, the impact of the variation in
the wage tax rate on the optimal assignment decision is ambiguous and depends on the
method for avoiding double taxation.
Despite the mostly clear theoretical predictions, empirical evidence about the effects of
taxation on the size and composition of executive compensation is mixed. B. J. Hall
and Liebman (2000) investigate whether changes in tax policy had a substantial impact
on the increased use of stock-option grants. They find no evidence that a preferential tax treatment of options triggered the observed changes in the composition of pay.
Further, they document that there has been only a minor substitution between fixed
and performance-related pay following the introduction of a deductibility limit for fixed
salaries. However, Katuscak (2009) provides empirical evidence for a decrease of pre-tax
pay-to-stock-price sensitivity generated by stock option grants following an increase in the
top marginal wage tax rate. Frydman and Molloy (2011) indicate that a negative association between executive compensation and wage taxes exists only in the long run. They
51

Section 162(m) IRC has been introduced in 1993. It limits deductions for non-performance-based
compensation of the CEO and the four highest compensated officers to $ 1 million per year.
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find total compensation, as well as the structure of compensation, to be unresponsive to
major changes in tax rates. However, all studies use a sample of US firms and therefore
lack the ability to exploit another source of variation in wage tax rates, which occurs in
an international labor market for CEOs.
The main contribution of this paper is to join the above-mentioned two streams of literature and to show to what extent taxes affect a firm’s ability to hire a suitable CEO. Considering taxation as a potential distortion for the market for CEOs is important. This is
because prior studies have shown that tax incentives can be used in order to attract highly
skilled individuals and also have an effect on offered compensation levels. For instance,
Kahanec and Zimmermann (2011) are able to show that many countries in Northern and
Western Europe facilitate the attraction of a highly skilled workforce through their immigration policies by providing generous tax provisions to people who qualify as highly
skilled. Kleven et al. (2013) analyze the European market for football players and show
that player mobility responds to tax rates. Further, low tax rates can cause a replacement of low-ability players with high-ability players within a country. Kleven et al. (2014)
investigate empirically the response of top earners to tax incentives which are granted in
Denmark for facilitating international migration and find a significant increase of highly
paid foreigners eligible to a preferential tax scheme. They show also that pre-tax income
decreases with a decline of the average tax rate. Similarly, Ruf and Schmider (2015) find
for executive compensation data from 28 countries that CEO gross compensation increases
with top marginal tax rates. Both studies explain this effect with the bargaining power
of highly skilled human resources.
The model used in this paper combines an agency model with a competitive hiring game
between two firms and includes (differential) taxation. The paper differs from existing
theoretical models describing the market for CEOs in three major ways. First, it includes
taxation of corporate profits and wages which allows therefore an analysis of tax-induced
distortions on CEO assignment. Second, instead of using firm size and CEO ability as
prime determinants for assignment, the model implements a single measure of compatibility (‘fit’) between CEO and firm. This single parameter implements the combination
of all relevant assignment characteristics and allows to focus on distortions generated by
taxes. Finally, the paper does not derive a market equilibrium. Such an analysis is mainly
omitted for two reasons. Firstly, assignment models become difficult to describe, solve
and interpret, if the matched items differ in more than one characteristic each (see for instance Edmans & Gabaix, 2011). However, in this paper the involved contracting parties
can differ in compatibility, corporate tax rates and wage tax rates. Secondly, the focus
of this paper is to show to what extent taxation potentially generates distortions among
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firms. Therefore using a partial equilibrium model can be sufficient.
The model also differs from prior theoretical contributions investigating the impact of
taxes on managerial incentives and compensation. These studies normally rely on simplifying assumptions regarding the impact of taxes on the manager’s reservation utility (e.g.
Niemann, 2008). However, the need to assume how taxes affect the manager’s outside
opportunity makes it difficult to investigate an overall tax effect on managerial behavior
and compensation. Also it may be a possible reason why theoretical and empirical results
do not match. The model in use makes the manager’s outside opportunity endogenous by
explicitly modeling a second firm (principal). This approach ensures that effects of taxes
on the manager’s reservation utility are captured in a consistent way via the second firm.
Therefore, the market extension of the commonly used agency model allows to present
overall effects of taxes on CEO gross compensation instead of results regarding only the
‘marginal tax incidence’ (e.g. Katuscak, 2004). As the model shows, this overall effect can
be ambiguous and dependent on various factors including firm risk, CEO compatibility
and tax rates. Therefore the model can also help to explain why empirical evidence about
the impact of taxation on CEO compensation levels is mixed.
Besides contributing to the literature streams already mentioned, this paper also adds to
accounting research investigating incentive design and the regulation of executive compensation. For instance, Larcker, Ormazabal, and Taylor (2011) and Hitz and Müller-Bloch
(2015) investigate market reactions to the regulation of executive compensation. Both
studies find that stock markets in particular reacted negatively to regulation for firms
providing abnormally high executive board remuneration. As a potential explanation for
this unexpected empirical result they hypothesize that shareholders might perceive regulation as an obstacle for efficient contracting. Analyzing the market for CEOs with the
model used in this paper can also help to explain this empirical result. Abstracting from
differences in taxation the model predicts that a CEO becomes hired by the most compatible firm, because this firm can offer the highest expected utility. However, regulation
of compensation restricts the firm’s ability to compete with other firms in order to hire
the highly skilled CEO. As a result, the CEO might get hired by another, less compatible
firm and the loss of economic rents generated by the CEO translates into negative market
reactions.
3.2.2

Theory and Institutional Setting

The investigated competition among firms for a highly skilled CEO requires that CEOs
are mobile to some extent and that firms are actually trying to hire external candidates
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in reality. In an international setting, the CEO mobility has to occur along two different
dimensions: across firms and across geographic regions. There exists a lot of anecdotal
evidence about established companies hiring an external CEO in recent years (see for
instance Karaevli & Zajak, 2012). During 2016 in Germany, the former CEO of Henkel,
Kaspar Rorsted, was poached by Adidas (Jervell, 2016, January 18). Stock prices of
both firms reacted quite strongly to the announcement of the move which serves as an
indicator that shareholders cared about the CEO in place and believed in a link between
CEO and firm performance. Empirical studies also find that a considerable part of newly
hired CEOs are outsiders varying from 18% (Allgood & Farrell, 2003) to 28% (Ryan
& Wang, 2012). CEO mobility across geographic regions is likely to differ around the
world. Whereas it is quite persuasive that this type of mobility should exist within a
homogeneous area like the US it is rather unclear if this is also the case for Europe.
Even though the regulations within the European Union provide a fertile ground for
integration of national labor markets, there still exist barriers such as differences in culture
or language that could restrict CEO mobility. Unfortunately there has been little research
about the international mobility of top executives in Europe. The consultant company
‘Robertson Associates’ provides some weak evidence for Central Europe that managers in
this region are mobile (Robertson Associates, 2015). Van Veen and Marsman (2008) study
the nationality diversity of executive boards of the largest firms in 15 EU member states
and conclude that with an average of 14.9% the proportion of foreigners is quite low.
However, there is a huge variation among different countries from 2.5% in Spain to 76.2%
in Luxembourg. Further, the study does not investigate the nationality diversity of CEOs
separately. Arnegger, Hofmann, Pull, and Vetter (2010) analyze the demographic structure
of German supervisory boards and find that on average 13% of the board members are
foreigners. In summary, mobility of CEOs across firms and geographic regions exits but
it seems to be quite moderate. However, it should be noted that a moderate number of
observed outside hires and international CEOs does not mean that a competition among
firms does not exist as it is only possible to observe empirically firms that actually hire a
CEO.
The paper complements executive succession literature suggesting that a good match
between firm and CEO has a positive impact on firm performance (for recent reviews see
Giambatista, Rowe, & Riaz, 2005; Kesner & Sebora, 1994). These studies have identified
the origin of the CEO (insider vs. outsider) as a key determinant for a good match.
However, whether an internal or external candidate fits better depends on the situation
of the firm. For instance, insiders tend to be a better match if the prior CEO resigned
whereas outsiders have a better fit and performance if they follow a dismissed CEO
60

3

The Impact of Taxes on Competition for CEOs

(Allgood & Farrell, 2003). Further, firms that experienced a poor stock price performance
are more likely to hire external CEOs (Datta & Guthrie, 1994) and CEOs previously
working for many employers (Ryan & Wang, 2012). In general, these ’mobile’ CEOs
appear to be more capable of initiating a change in the firm’s strategy which makes them
more suitable for poor performing firms. The general structure of the model used in this
paper brings the advantage that it does not rely on an assumption about the origin of
the CEO. Each of the hired CEOs can also be interpreted as an insider for one of the
competing firms where the insider’s fit depends on the prior economic situation of the
firm.
Even though the paper has a focus on the hiring of a new CEO, the analysis yields also
valid results for cases where the CEO does not change. Retaining instead of replacing an
incumbent CEO can also be interpreted as ‘hiring’ this CEO in context of the model in
use. Therefore, the paper captures at least three different settings: First, the firm has
to actually hire a new CEO because the previous CEO is unavailable. Second, the firm
has an incumbent (ordinary) CEO and wants to improve its performance by hiring the
superstar CEO. Losing the competition and ‘hiring’ the ordinary CEO would then simply
mean that the incumbent is retained. Third, the superstar CEO is already incumbent
at the firm but threatens to leave. In this case the ‘hiring’ could be interpreted as a
renegotiation of the original contract in order to retain the superstar CEO.
Finally, as the paper investigates the impact of differences in corporate and wage tax
rates, a brief overview about the actual cross-sectional variation underlines the potential
relevance of the chosen setting. Differences in tax rates are most likely to occur in an
international competition between firms lying in different countries. Within the OECD,
corporate tax rates differed from 8.5% (Switzerland) to 35% (US) in 2015. Similarly, the
top statutory personal income tax rates were between 16% (Hungary) and 57% (Sweden)
in the same year (OECD, 2016a). However, tax rates may even differ within a single country leading to additional variation. For instance in 2013 in the US the individual income
tax rate varied on a state level from 0% to 12.3% additional to national taxes. Other examples for divergent income taxes are the sovereign cantonal tax regimes in Switzerland
or municipal income taxes in Denmark and Finland (Schellekens, 2013). Taking these
observations together indicates that differences in corporate tax rates and wage tax rates
can be significant.
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3.3

Model Setup

In order to address the question how competition and contract design for talented CEOs
are affected by taxation, the paper develops a partial equilibrium model that extends
an LEN type agency model (e.g. Holmstrom & Milgrom, 1987; Spremann, 1987) with
elements of competition for scarce workforce and taxes. In particular, it considers the
situation of two firms (principals) which are in competition to hire a unique superstar
CEO S (agent). However, the firm that fails to attract this manager has to hire an
ordinary manager O from the remaining labor market. The superstar CEO is risk-averse
and able to cause a positive impact on the realization of the uncertain cash flow of the
firm, x
e, via a privately known effort e, whereas an ordinary manager has no special ability
to increase this cash flow. The realized cash flow of firm i ∈ {1, 2} equals x
ei |S = µi ei + θei if
the firm is able to hire the superstar manager and x
ei |O = θei otherwise. The random noise
term θei which is not observable for the firm, represents all kinds of uncertainty associated
with the generation of the cash flow and follows a normal distribution with zero mean
and variance σ 2 . The random shocks affecting the cash flow of either firm θe1 and θe2
i

might be correlated with each other in any arbitrary direction. However, as the further
analysis will show it is not necessary to make an assumption regarding their association
because the respective cash flows can only be used separately within this model. For the
ease of exposition it is assumed that both firms face the same business risk and hence
σ12 = σ22 = σ 2 . Further, the marginal impact of the agent’s effort on the realized cash flow
is equal for each firm with µ1 = µ2 = 1. These assumptions can be justified especially for
those cases where two firms of the same industry and with similar size are competing for
the exclusive service of the CEO.
When firm i is able to hire the superstar manager S it has to pay a gross compensation of
si . As the effort the CEO exerts can not be observed by either firm, each of them makes
the offer of compensation dependent on the realized cash flow in order to provide working
incentives for the agent. Hence, in this case the firm’s gross profit equals π
ei |S = x
ei −si (e
xi ).
It is assumed that the ordinary manager’s gross compensation equals a salary that is
determined in a competitive market and is normalized to zero in this model. Therefore,
hiring O would generate a profit equal to πei |O = θei .
As the paper aims to analyze competition among firms on a highly integrated international
job market for scarce human resources it is assumed that both firms can be located
in different tax jurisdictions with different tax systems. Such a market seems to be a
plausible one for CEOs which are hired by very large multinational enterprises. However,
the competitors do not necessarily have to be in different nations as there also exist many
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countries in the world with income tax rates varying locally among states, districts or
municipalities. The taxable base for corporate taxation is uniform among firms and equal
to the realized profit π
ei . However, this profit is subject to a proportional corporate tax
rate τi with 0 ≤ τi < 1 which can be different for both competing firms. Although different
tax systems might imply differences in the tax rates and the taxable bases at the same
time, the conjunction of these differences is approximated in this model by different tax
rates only. Hence, all tax rates used in this paper could be interpreted as effective tax
rates instead of nominal tax rates. Under the assumptions made, the realized after-tax
profit of firm i is equal to π
ei,t = (1 − τi )e
πi .52
The CEO’s utility depends on the after-tax compensation si,t that can be received from
firm i and the costs ci (ei ) of exerting effort for this firm. The utility function of the CEO
has an exponential form and is characterized as follows:
U (si,t , ei ) = −exp{−r [si,t − ci (ei )]}.

(3.1)

This type of utility function allows for explicit solutions with respect to the principals’
maximization problem and has also been used for prior research on tax effects in agency
models (e.g. Ewert & Niemann, 2012; Martini & Niemann, 2015; Niemann, 2008). The
parameter r > 0 represents the coefficient of constant absolute risk aversion of the agent.
It is assumed that both firms offer only linear gross compensation contracts with
si (e
xi ) = Fi + bi (1 − τi )e
xi

(3.2)

consisting of a fixed salary Fi and a bonus coefficient bi .53 The CEO’s realized gross
compensation si (e
xi ) is subject to a proportional wage tax at the rate of ti with 0 ≤
ti < 1. Therefore, the after-tax compensation is equal to si,t = (1 − ti )si = (1 −
ti ) [Fi + bi (1 − τi )e
xi ].
The implementation of the wage tax as described above comes with two potential problems
that should be discussed briefly here. First, assuming that the CEO’s total compensation
is subject to a single proportional wage tax rate ignores the possibility that different
52
53

Subscript t indicates the corresponding after-tax expressions for all variables.
It should be noted that the agent’s gross compensation si is based on the after-tax cash-flow (1−τi )e
xi .
Other possible performance measures could be the firm’s after-tax profit (e.g. Ewert & Niemann, 2012)
or profit before taxes. In a recent study, Gaertner (2014) shows that nearly 61% of his sample firms
use after-tax incentives. This result indicates heterogeneity across firms with respect to the use of
after-tax performance measures.
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compensation parts can be taxed at different rates. In reality, however, a differential
taxation can be the case when incentives are provided by the use of stocks or stock
options, because these compensation parts commonly apply to capital gains taxation or
are even tax exempt. Therefore, in these cases the wage tax rate ti should be interpreted
as an average weighted tax rate consisting of the country’s top marginal tax rate on wages
and the country’s tax rate on capital gains. Second, due to the assumption of normally
distributed cash flows the CEO’s compensation might become negative if the realization
of x
ei is sufficiently low. The model does not impose any limits on the CEO’s liability
and does not include any loss offset restrictions. Therefore, a negative compensation
would lead to a full tax reimbursement to the CEO. Even though these assumptions
appear to be quite contrary to what can be observed in the real world, there exist certain
scenarios where negative compensation and tax reimbursements are effectively in place.
For instance, a long-term compensation contract could include a provision of deferring and
offsetting negative bonus payments with positive payments in subsequent years. This in
turn would lower the total compensation and reduce the taxable income of the CEO in a
later period and as a whole. An example for such a compensation practice can be found,
for instance, in the annual financial report 2014 of the Austrian plant manufacturing
company ‘Andritz AG’ (see Andritz AG, 2015).
For the purpose of interior solutions the agent’s effort costs are considered to be quadratic
e2
with ci (ei ) = ki 2i . Hence, the cost function is in line with the generally accepted economic
principle that marginal costs of personal effort are increasing. Without loss of generality
it can be assumed that k2 ≥ k1 > 0 and therefore one extra unit of effort is more
costly for the agent when providing it for firm 2 in comparison to firm 1. The different
marginal cost parameters ki can be interpreted as different compatibility (higher values
indicate lower ‘fit’) the CEO actually has for the competing firms which might be caused
by various reasons. In line with prior literature on the market for talented CEOs, the
compatibility parameter could be interpreted as a measure for the match between firm size
and the CEO’s inherent ability. A difference in organizational characteristics or culture
within the firms might also serve as a potential explanation for different compatibility.
This includes also characteristics regarding the top management team the CEO has to
work with. Additionally, if both firms lie in quite different economic environments the
CEO might require different amounts of effort to produce the same ‘output’. Finally, the
difference in compatibility could indicate that the superstar CEO is an inside hire for one
of the two firms.
Provided the assumptions of a normally distributed wage payment, and the negative
exponential utility function with constant absolute risk aversion, the expected utility of
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the CEO can be expressed in terms of the corresponding certainty equivalent (CEi ):
E [U (si,t , ei )] = U (CEi )
r
e2i
2
2 2 2
with CEi = (1 − ti ) [Fi + bi (1 − τi )ei ] − (1 − ti ) (1 − τi ) bi σ −
ki
|
{z
} |2
2
{z
}
|{z}
expected compensation
risk premium
effort costs

(3.3)
(3.4)

The certainty equivalent consists of the expected after-tax wage minus a risk premium
and costs for exerting effort. The risk premium increases in the manager’s risk aversion
r, the bonus parameter bi and variance of the uncertain cash flow σ 2 . However, both tax
rates have a moderating effect on the risk premium as they reduce the overall variance
of the manager’s compensation. It is assumed that both firms are able to offer a contract which the manager strictly prefers to any other outside option (including possible
unemployment). Hence, the CEO decides to work for the firm which offers the higher
certainty equivalent and randomizes with equal probability if both firms offer an equal
amount. Put differently, from the perspective of contracting firm i the CEO demands a
reservation utility which is represented by the certainty equivalent offered by rival firm j
and vice versa.
As both firms are considered to be risk neutral they want to maximize their expected
after-tax profits. Conditional on being able to hire the CEO the expected after-tax profit
of firm i equals E [e
πi,t |S] = (1 − τi ) [(1 − bi )ei − Fi ]. However, if firm i has to hire an
ordinary manager the expected after-tax profit is equal to E [e
πi,t |O] = 0. Provided the
CEO’s decision rule for selecting an employer, firm i can choose the certainty equivalent
it wants to offer the agent strategically by setting CEi equal to an amount of ui . The
ex-ante expected after-tax profit of firm i is then dependent on the strategies ui and uj
of both firms and has the following form:




(1 − τi ) [ei − bi (1 − τi )ei − Fi ]
if ui > uj ,



E [e
πi,t ] = 1 {(1 − τi ) [ei − bi (1 − τi )ei − Fi ]} if ui = uj ,
2





0
if ui < uj ,

with i, j ∈ {1, 2}, i 6= j, ui = CE i and uj = CE j .

(3.5)

(3.6)

The first line in (3.5) indicates the case where firm i is able to hire the superstar CEO by
offering a higher certainty equivalent than firm j. In the second line both firms offer an
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equal amount and therefore the manager is hired only with probability of one half. In the
final case firm i loses the competition for the superstar and hires an ordinary manager.
To summarize, each firm faces two interrelated problems. First, it wants to provide sufficient working incentives in order to maximize its profit conditional on hiring the superstar
manager (contracting problem). Second, it has to choose strategically a certainty equivalent offer which ensures that the manager is attracted (competition game). Figure 3.1
depicts the timing of the game. In stage 1 both principals simultaneously choose a certainty equivalent ui and uj they want to offer the CEO and provide a contract offer si,t
and sj,t . In stage 2 the CEO decides to work for one of the two firms and exerts effort.
In the final stage the cash flows are realized, the CEO receives a compensation and taxes
are paid.
time
Both firms
choose certainty
equivalents and
offer compensation
contracts to the
CEO

CEO accepts
contract offer
with higher
expected utility
and exerts effort

Cash flows
are realized
and payments
are made

Figure 3.1: Timeline

3.4

Results

This section presents the results of the model for two different situations commonly considered in agency theory literature. Section 3.4.1 investigates a situation where the manager’s
effort is observable. Section 3.4.2 derives results for a situation of moral hazard where the
manager has private information about the effort choice. In both sections the analysis follows the same structure. First, the contracting problem of each firm conditional on hiring
the CEO is solved. In a second step, the optimal contract parameters are used in order to derive the outcome of the competition game for four different sub-settings. These
sub-settings arise from the combination of different assumptions regarding the CEO’s
compatibility (equal vs. different compatibility) and taxation (uniform vs. differential
taxation). Additionally, Section 3.4.3 presents the marginal impact of tax rate changes
when effort is unobservable and compatibility as well as tax rates are different among
firms.
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3.4.1

Equilibrium With Observable Effort

The firms’ optimal strategies and the outcome of the competition game depend on the
expected profit that can be earned if the superstar CEO is hired. In order to calculate this
expected profit the firms’ contracting problem is solved in a first step. In the first-best
case the effort exerted by the manager can be observed and verified by each firm. Even
though this case occurs quite rarely in reality, it should serve as a benchmark in order to
evaluate the consequences of private information on the competition game among firms.
As each firm can directly control the amount of effort exerted by the CEO, no variable
pay is needed in order to provide working incentives for the agent. For any given strategy
in the competition game the contracting problem of firm i conditional on hiring the CEO
is the following:
max (1 − τi ) (ei − Fi )
ei ,Fi

s.t. (1 − ti )Fi − ki

e2i
= ui
2

(3.7)
(3.8)

In contrast to the standard agency problem ui represents the strategy firm i chooses in the
competition stage and not the agent’s reservation utility (the certainty equivalent offered
by the rival firm) per se. Therefore, the firm maximizes its expected after-tax profit by
defining a level of ei and Fi that provides the CEO exactly with the certainty equivalent
strategy ui . The optimal contract parameters can be calculated by using the Lagrangian
approach and take the following values:54
ui
1 − ti
+
1 − ti
2ki
1 − ti
=
ki

Fif b =
efi b

(3.9)
(3.10)

It is easy to observe that the corporate tax does not have any influence on the optimal
contracting parameters whereas the wage tax has a direct proportionally negative impact
on the contracted effort level. These results are in line with other papers investigating
54

Superscript f b indicates the case of observable effort whereas superscript sb denotes the case of nonobservable effort.
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the role of taxes in a non-competition setting (e.g. Niemann, 2008).55 However, ti has
two opposing direct effects on the fixed remuneration. On one hand, due to the reduction
of exerted effort, it tends to reduce gross compensation. On the other hand, it creates
the need for grossing up the offered amount of utility, because the tax reduces the net
wage received by the agent. However, the overall effect of taxes on offered compensation
levels cannot be evaluated within the contracting problem alone because ti as well as the
competitors’ wage tax rate tj can have an impact on firm i’s optimal strategy ui which
is determined by the competition game. By using the parameters of the optimal contract
it is possible to calculate the expected after-tax profit of firm i conditional on hiring the
CEO:


h
i
1 − ti
ui
fb
E π
ei,t |S = (1 − τi )
−
(3.11)
2ki
1 − ti
This expected profit can be used to derive the optimal strategy of each firm in the competition game. In order to provide a better understanding of how different situations of
compatibility and taxation affect the competition for the CEO among the firms, results
are derived for four different cases:
1. equal compatibility (k1 = k2 = k) and uniform taxation (t1 = t2 = t and τ1 = τ2 = τ )
2. different compatibility (k2 > k1 ) and uniform taxation (t1 = t2 = t and τ1 = τ2 = τ )
3. equal compatibility (k1 = k2 = k) and differential taxation (t1 6= t2 and τ1 6= τ2 )
4. different compatibility (k2 > k1 ) and differential taxation (t1 6= t2 and τ1 6= τ2 )
Propositions 3.1–3.4 present the equilibrium of the competition game for each of the four
different cases. As the competition game is similar to a game describing a Bertrand
market the derivation of the competition equilibrium can be done in line with literature
on industrial organization (see for instance Shy, 1995; Tirole, 1988; Wolfstetter, 1999).
The propositions show how the winner of the competition is determined and present the
55

It should be noted that the optimal level of effort decreases in the wage tax, due to the substitution
of income with leisure time. With the specified utility function, wage taxes do not perform an income
effect as proposed by Atkinson and Stiglitz (1980) because there does not exist an additional source of
income. However, according to Kuhn (2015) the absence of an income effect could also result from an
individual’s ability to shift income and labor supply from one period to another (e.g. through perfect
capital markets) which serves as a possible justification for the model in use.
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amount of certainty equivalent each firm chooses in equilibrium. The results for case 1
(equal compatibility and uniform taxation) are summarized in Proposition 3.1.56
Proposition 3.1. If the CEO is equally compatible with each firm and taxation is uniform, the competition winner is determined independently from compatibility and taxation.
Both firms hire the CEO with equal probability by offering the same amount of certainty
equivalent uf1 b,h = uf2 b,h =

(1−t)2
.
2k

The expected profits of both firms are equal to zero.

Proof. See Appendix.
Proposition 3.1 shows that both firms are in a race to the top in order to attract the
talented and therefore valuable CEO. Each firm is willing to sacrifice all the economic
rents generated by the superstar and expected profits are driven to zero making each firm
indifferent between hiring the superstar or an ordinary manager. As both firms face an
identical situation with respect to compatibility and taxation, both end up in offering the
same amount of certainty equivalent and the CEO becomes indifferent between working
for firm 1 and firm 2. The competition outcome changes, however, if the firms differ in
compatibility (case 2). This is indicated in the following Proposition 3.2.
Proposition 3.2. If the CEO is more compatible with firm 1 (k2 > k1 ) and taxation is
uniform, the competition winner depends on compatibility only. Firm 1 always wins the
competition and hires the superstar CEO. Both firms offer the same amount of certainty
2
equivalent uf1 b,h = uf2 b,h = (1−t)
. The expected profit of firm 1 is strictly positive whereas
2k2
the expected profit of firm 2 equals zero.57
Proof. See Appendix.
Proposition 3.2 shows that the less compatible firm 2 behaves in the same way as with
equal compatibility. It would be willing to give up any economic rent from hiring the agent
and offers a certainty equivalent that yields an expected profit equal to zero. However,
56

57

All equilibrium values associated with the situation of uniform (homogeneous) taxation are denoted
by a superscript h.
From a formal perspective, it should be noted that firm 1 has to overbid the offer of firm 2 by a small
amount ε > 0 in order to hire the CEO with certainty. However, throughout this paper this technical
necessity is neglected because ε can be very close to zero and including it does not yield any further
insights (see also the proof in the Appendix). Alternatively, someone could also simply assume, that
an indifferent CEO chooses always the firm earning a higher expected profit.
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under different compatibility firm 2 fails to hire the CEO, because firm 1 is able to use
its compatibility advantage. Everything else equal, a higher compatibility translates into
a higher economic rent from working for firm 1. Firm 1 uses this potential and offers
an amount that attracts the CEO with certainty. The equilibrium certainty equivalent
offered by firm 1 yields the following expected profit:

E

h

f b,h
π
e1,t

i


= (1 − τ )(1 − t)

1
1
−
2k1 2k2


> 0.

(3.12)

An inspection of Equation (3.12) reveals that the expected profit of firm 1 increases in
the compatibility differential between the two firms. Even though uniform taxation has
no impact on determining the competition winning firm, two important effects of taxes
on equilibrium variables can be identified: First, the expected profit of the competition
winning firm 1 decreases in the corporate tax rate and the wage tax rate. This can be
seen from the multiple of (1−τ )(1−t) in Equation (3.12). Second, in equilibrium uniform
wage taxes lower the amounts of certainty equivalent offered by both competing firms. As
these amounts represent the expected utility that the CEO receives in equilibrium, it can
be concluded that a uniform wage tax has a negative impact on the CEO’s reservation
utility.
The certainty equivalents, offered by each firm in equilibrium can not be observed in
reality. Therefore it is particularly interesting, how these values translate into offered
compensation levels, derived from the contracting problem. The equilibrium values of the
offered fixed salaries can be calculated by inserting the optimal certainty equivalents into
(3.9):
F1f b,h =

1−t 1−t
+
2k2
2k1

F2f b,h =

1−t
k2

(3.13)

The compensation offered by firm 1 F1f b,h consists of two different parts. Whereas the
first part compensates the CEO for opportunity costs (the certainty equivalent the CEO
would earn when working for firm 2) the second part compensates for the amount of effort
that has to be exerted when working for firm 1. The overall effect of uniform wage taxes
on offered compensation levels follows from first derivatives of (3.13) and is presented in
Corollary 3.1:
Corollary 3.1. In a situation of uniform taxation and observable effort, wage taxes reduce
the gross salaries offered by both competing firms.
Proof. See Appendix.
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The result of Corollary 3.1 appears to contradict prior findings of theoretical literature
about tax effects on managerial compensation (e.g. Halperin et al., 2001) and therefore
calls for further explanation. If both firms are in competition, the CEO has the power to
extract all economic rents which (hypothetically) could be generated by working for firm 2,
leaving firm 2 with an expected profit equal to zero. In this situation, an increasing wage
tax rate reduces these economic rents due to its negative effect on the CEO’s optimal effort
level as indicated in Equation (3.10). This effect, however, exerts pressure on firm 2 to
reduce the offered gross salary in order avoid a negative profit. As a result, the reduction
of expected utility the CEO could receive from firm 2 has also a softening effect on the
competition between the two firms and enables firm 1 to reduce the offered gross salary as
a response. Further, the wage tax also reduces the level of effort the CEO actually exerts
when working for firm 1. This has an additional negative effect on the compensation
offered by firm 1.
The results in Propositions 3.1 and 3.2 illustrate that uniform taxation has no impact
on the question of which firm wins the competition and hires the CEO. The remaining
part of this section explicitly allows for different tax rates among the firms. This can be
considered as a situation of international competition. Proposition 3.3 starts with the
case of equal compatibility (case 3) and summarizes the equilibria and outcome of the
competition game.58
Proposition 3.3. If the CEO is equally compatible with each firm and taxation is differential, the competition winner depends on the relation between the wage tax rates t1 and
t2 only.
1. If t2 > t1 , firm 1 wins the competition and hires the superstar CEO. Both firms offer
2
2)
the same amount of certainty equivalent uf1 b,d = uf2 b,d = (1−t
. The expected profit
2k
of firm 1 is strictly positive whereas the expected profit of firm 2 equals zero.
2. If t2 < t1 , firm 2 wins the competition and hires the superstar CEO. Both firms offer
2
1)
the same amount of certainty equivalent uf1 b,d = uf2 b,d = (1−t
. The expected profit
2k
of firm 1 equals zero whereas the expected profit of firm 2 is strictly positive.59
58

All equilibrium values associated with the situation of differential taxation are denoted by a superscript
d. The proofs are similar to those in Proposition 3.1 and 3.2 and therefore omitted for brevity. This

59

is also done for the remaining propositions in this paper for the same reason.
The case of t2 = t1 is ignored here, as it yields the same result as with equal compatibility and uniform
taxation presented in Proposition 3.1.
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Differential taxation at CEO level can have a substantial impact on the competition
among firms. In the case of equal compatibility, the different wage tax rates become
the only force determining the outcome of the competition by providing the firm with
the lower tax rate competitive advantage. Further, it should be noted that the certainty
equivalent offered by the competition winning firm is only dependent on the wage tax
rate applied at the inferior firm. As long as the relation between both tax rates holds,
the ‘local’ wage tax rate has no impact on the offer of the successful firm, because this
firm has only to slightly overbid the offer of the rival firm. Proposition 3.3 shows also
that under differential taxation, corporate taxes have no influence on the competition for
CEOs. As τi simply scales the expected profits of either firm it is irrelevant for the firms’
decision on which utility level to provide to the CEO.60 Finally, Proposition 3.4 presents
the results for a situation where the firms can differ in both, compatibility and taxation
(case 4).
Proposition 3.4. If the CEO is more compatible with firm 1 (k2 > k1 ) and taxation
is differential, the competition winner depends on the relation between the compatibility parameters q
and the wage tax rates t1 and t2 . There exists a unique cut-off value
t ≡ 1 − (1 − t1 ) kk21 that is smaller than t1 and can be used to determine the competition
winner.

1. If (t2 > t1 ) or t < t2 ≤ t1 , firm 1 wins the competition and hires the superstar
CEO. Both firms offer the same amount of certainty equivalent uf1 b,d = uf2 b,d =
(1−t2 )2
.
2k2

The expected profit of firm 1 is strictly positive whereas the expected profit

of firm 2 equals zero.
2. If t2 < t, firm 2 wins the competition and hires the superstar CEO. Both firms offer
the same amount of certainty equivalent uf1 b,d = uf2 b,d =

(1−t1 )2
.
2k1

The expected profit

of firm 1 equals zero whereas the expected profit of firm 2 is strictly positive.61
60

It should be noted that this result is based on an assumption regarding the after-tax expected profits
from hiring an ordinary manager (the firms’ outside opportunity): It is assumed that these after-tax
expected profits become equal to a unified market ‘return’ due to competition. (That is, E [e
πi,t |O] =
E [e
πj,t |O] = 0). Additionally differences in corporate tax rates might become relevant, if parts of the
CEO’s compensation are non-deductible for the firm. Halperin et al. (2001) and Göx (2008) provide

61

an extensive analysis of this issue in the context without competition for CEOs.
The case of t2 = t is ignored here, as it yields the same result as with equal compatibility and uniform
taxation indicated in Proposition 3.1.
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Figure 3.2: Involved effects and competition outcome with observable effort
for different tax rate combinations
The impact of different wage tax rates becomes more subtle, if both firms differ additionally in compatibility. In this case, differences in tax rates can enforce, weaken or even
outweigh the compatibility differential. The competition winner depends on the net effect
of the two different forces.
Figure 3.2 illustrates the results from Proposition 3.4 and depicts all involved effects and
the competition outcome depending on different combinations of t1 (x-axis) and t2 (yaxis). The white area shows the situation where t2 is greater than t1 . Whenever this
is the case, differential taxation has no distorting impact on the competition outcome
because the effect of different compatibility is reinforced by the tax effect. However, if t2
is smaller than t1 , the CEO faces a relatively smaller tax burden when working for firm 2.
This effect can moderate (area filled with horizontal lines) or even outweigh (area filled
with vertical lines) the disadvantage of different compatibility between the firms. As a
result, if t2 is sufficiently low (t2 < t) firm 2 is able to win the competition despite lower
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compatibility.
As the outcome of the competition crucially depends on the cut-off value t, it seems useful
to evaluate how this value changes with compatibility and the wage tax rate at firm 1.
First, t decreases in the compatibility differential among the firms, making it harder for
firm 2 to attract the CEO. Intuitively, if there is a high difference in compatibility, the
wage tax rate at firm 2 has to be very low in order to still ensure winning the competition.
Second, t increases in t1 . This means that a higher wage tax rate at firm 1 makes it easier
for firm 2 to hire the CEO.
In order to derive the salaries offered by each firm, it is again necessary to insert the
equilibrium certainty equivalents into Equation (3.9). As there are two different competition outcomes possible the offered compensation is also dependent on the constituting
equilibrium. If firm 1 wins the competition (equilibrium 1), the following values apply:
F1f b,d =

(1 − t2 )2
1 − t1
+
(1 − t1 )2k2
2k1

F2f b,d =

1 − t2
k2

(3.14)

In the equilibrium where firm 2 is successful (equilibrium 2), the offered fixed salaries are
as follows:
F1f b,d =

1 − t1
k1

F2f b,d =

(1 − t1 )2
1 − t2
+
(1 − t2 )2k1
2k2

(3.15)

Close inspection of (3.14) and (3.15) reveals that the parameters which determine the
offered fixed salaries are symmetric for both possible equilibria. This is due to the fact
that the equilibrium strategies uf1 b,d and uf2 b,d are also symmetric in the same sense.
3.4.2

Equilibrium With Non-observable Effort

This section considers a more realistic setting where the firms are unable to observe the
CEO’s behavior directly. In order to derive the outcome of the competition game, it is
again necessary to first solve the contracting problem of each firm. In the second-best
case the effort exerted by the manager cannot be verified by any of the firms. Therefore,
in order to provide working incentives for the CEO, both firms need to make the compensation dependent on the realized cash flow x
ei by granting a share bi ∈ [0, 1] which can
be interpreted as a bonus for success. Assuming the first-order approach being valid, the
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contracting problem of firm i can be characterized as follows:
max (1 − τi ) [ei − bi (1 − τi )ei − Fi ]

(3.16)

bi ,Fi

e2
r
s.t. (1 − ti )Fi + (1 − ti )(1 − τi )bi ei − (1 − ti )2 (1 − τi )2 b2i σ 2 − ki i = ui
2
2
(3.17)
r
e02
ei = argmax (1 − ti )Fi + (1 − ti )(1 − τi )bi e0i − (1 − ti )2 (1 − τi )2 b2i σ 2 − ki i
2
2
e0i

(3.18)

As indicated with Equation (3.18), in the second-best case the CEO exerts the amount
of effort that maximizes the value of the certainty equivalent. Therefore, both firms are
bound to this incentive compatibility constraint. As in the first-best case both firms
have to offer an amount of certainty equivalent to the agent which is determined by the
competition game between the firms. The effort level exerted by the manager conditional
on working for firm i results from Equation (3.18) and has the following value:
esb
i = (1 − ti )(1 − τi )

bi
ki

(3.19)

Anticipating the agent’s optimal effort level, firm i offers the following compensation
contract:
1
(1 − τi ) (1 + ki rσ 2 )
ui
(1 − ti ) (1 − ki rσ 2 )
=
−
1 − ti
2ki (1 + ki rσ 2 )2

bsb
=
i
Fisb

(3.20)
(3.21)

It can be observed immediately that the variable pay firm i offers the CEO is independent
of ui . Hence, the bonus payments made to the agent are not influenced by a competition
between the two firms. This result is in line with Edmans et al. (2009) who suggest that
in a market for talented CEOs, determination of incentive pay can be separated from
determination of total pay. Further, the firm includes the corporate tax rate into the
bonus parameter in order to compensate the CEO for the after-tax performance measure
(1 − τi )e
xi . However, the wage tax has no impact on the incentive parameter. As in the
first-best case the amount of fixed salary Fisb is affected only by the wage tax and is
used in order to meet the amount of certainty equivalent ui which is determined via the
competition game between both firms. Applying the optimal contract parameters, the
expected after-tax profit of firm i conditional on hiring the CEO takes the following value:


 sb 
1 − ti
ui
−
(3.22)
E π
ei,t |S = (1 − τi )
2ki (1 + ki rσ 2 ) 1 − ti
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The after-tax profit in Equation (3.22) is again used to derive the optimal strategies of
each firm in the competition game. Similar to Section 3.4.1, the outcome of the competition game is derived for four different cases arising from different assumptions regarding
compatibility and taxation. Propositions 3.5–3.8 present the competition outcome for
each case. As a benchmark case, Proposition 3.5 starts with the situation of equal compatibility and uniform taxation (case 1).
Proposition 3.5. If the CEO is equally compatible with each firm and taxation is uniform, the competition winner is determined independently from compatibility and taxation.
Both firms hire the CEO with equal probability by offering the same amount of certainty
=
= usb,h
equivalent usb,h
2
1

(1−t)2
.
2k(1+krσ 2 )

The expected profits of both firms are equal to zero.

Compared to the first-best case, the determination of the competition winner does not
change, if both firms are subject to a problem of moral hazard. However, in the secondbest case the certainty equivalents offered by each firm become lower by a multiple of
1
1+krσ 2

< 1. In contrast to standard principal-agent models, the CEO suffers from private

information if firms are in a competition. The risk-incentive trade-off within the contracting problem causes an efficiency loss and reduces the expected profit conditional on
hiring the CEO (see Equation (3.22)). The manager extracts all the economic rents from
the firms. Therefore, the CEO has also to bear the efficiency loss fully, which translates
into a lower certainty equivalent. Proposition 3.6 presents the competition outcome if the
CEO has a higher fit with firm 1 and taxation is uniform (case 2).
Proposition 3.6. If the CEO is more compatible with firm 1 (k2 > k1 ) and taxation is
uniform, the competition winner depends on compatibility only. Firm 1 always wins the
competition and hires the superstar CEO. Both firms offer the same amount of certainty
equivalent usb,h
= usb,h
=
1
2

(1−t)2
.
2k2 (1+k2 rσ 2 )

The expected profit of firm 1 is strictly positive

whereas the expected profit of firm 2 equals zero.
As in the first-best case, under different compatibility (k2 > k1 ) the expected profit of
firm 2 conditional on hiring the agent is driven to zero. Firm 1 succeeds in attracting
the CEO by offering a certainty equivalent which is slightly higher than usb,h
and uniform
2
taxation has no impact on the competition winner.
The equilibrium certainty equivalents in Proposition 3.6 can be used in order to calculate
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the fixed salaries which are offered by both competing firms:


1
1
1
sb,h
F1 = (1 − t)
+
−
2k2 (1 + k2 rσ 2 ) 2k1 (1 + k1 rσ 2 ) k1 (1 + k1 rσ 2 )2
(1 − t)rσ 2
F2sb,h =
(1 + k2 rσ 2 )2

(3.23)
(3.24)

It can be observed that Corollary 3.1 also holds in a situation with non-observable effort.
This means that uniform wage taxes have a negative effect on offered gross fixed salaries,
even if the agent has private information about the effort choice.
The remaining part of this section highlights the effect of differential taxation on the
competition in the second-best case. Proposition 3.7 summarizes the outcome of the
competition game when the CEO is equally compatible with each firm (case 3).
Proposition 3.7. If the CEO is equally compatible with each firm and taxation is differential, the competition winner depends on the relation between the wage tax rates t1 and
t2 only.
1. If t2 > t1 , firm 1 wins the competition and hires the superstar CEO. Both firms offer
the same amount of certainty equivalent usb,d
= usb,d
=
1
2

(1−t2 )2
.
2k(1+krσ 2 )

The expected

profit of firm 1 is strictly positive whereas the expected profit of firm 2 equals zero.
2. If t2 < t1 , firm 2 wins the competition and hires the superstar CEO. Both firms offer
the same amount of certainty equivalent usb,d
= usb,d
=
1
2

(1−t1 )2
.
2k(1+krσ 2 )

The expected

profit of firm 1 equals zero whereas the expected profit of firm 2 is strictly positive.
Assuming equal compatibility, different wage tax rates determine the competition winner
exactly in the same way as in the first-best case. The firm facing the lower wage tax rate
has competitive advantage and is therefore able to hire the CEO. Finally, the results for
a situation of different compatibility and differential taxation (case 4) are presented in
Proposition 3.8.
Proposition 3.8. If the CEO is more compatible with firm 1 (k2 > k1 ) and taxation is
differential, the equilibrium outcome of the competition game is dependent on the relation
between the compatibility parameters, the wage tax rates t1 and t2 as well as the agent’s
risk attitude (r) and the firms’ business risk (σ 2 ).There exist two unique tax-specific cut-off
values (t and t) and one unique risk-specific cut-off value ρ that can be used to determine
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the competition winner. These cut-off values are defined as follows:
r
k2
t ≡ 1 − (1 − t1 )
k1
k2
t ≡ 1 − (1 − t1 )
with t < t < t1
k1
(1 − t1 )2 k2 − (1 − t2 )2 k1
ρ≡
(1 − t2 )2 k12 − (1 − t1 )2 k22



1. If (t2 > t1 ) or t < t2 ≤ t1 or t < t2 < t and rσ 2 > ρ , firm 1 wins the competition and hires the superstar CEO. Both firms offer the same amount of certainty
2
2)
equivalent usb,d
= usb,d
= 2k2(1−t
. The expected profit of firm 1 is strictly positive
1
2
(1+k2 rσ 2 )
whereas the expected profit of firm 2 equals zero.




2. If t < t2 < t and rσ 2 < ρ or t2 < t , firm 2 wins the competition and hires the
superstar CEO. Both firms offer the same amount of certainty equivalent usb,d
=
1
usb,d
=
2

(1−t1 )2
.
2k1 (1+k1 rσ 2 )

The expected profit of firm 1 equals zero whereas the expected

profit of firm 2 is strictly positive.
A comparison between Proposition 3.4 and Proposition 3.8 reveals that wage taxes affect
the competition among firms for the CEO in the second-best case in a slightly different
way. This can also be seen in Figure 3.3 which shows the involved effects and the possible
competition outcomes for the case of non-observable effort. Firm 1 is successful in hiring
the CEO in equilibrium 1 of Proposition 3.8. As in the first-best case this equilibrium
occurs, if t2 > t1 or if t2 is lower than t1 but larger than the cut-off value t. In these
cases the tax effect either works in the same direction as the compatibility effect or does
not exceed it. However, with non-observable effort and differential taxation, a third effect
which can be labeled as ‘risk effect’ affects competition between the two firms. This effect
occurs for an intermediate range of t2 which is represented by the the dotted area in Figure 3.3. As can be seen from Equation (3.4), wage taxes reduce the CEO’s compensation
risk and therefore have a partially moderating effect on the firms’ compensation costs.
As a result, under differential taxation firm 2 may benefit from a lower individual tax
rate, but also suffer from the risk induced effect if risk is sufficiently important relative
to compatibility and taxes (r and/or σ 2 are sufficiently high). Therefore, whenever t2
is between t and t, firm 1 is able to win the competition for the CEO, if the risk effect
dominates the trade-off between taxes and compatibility (rσ 2 > ρ). On the other hand,
if the risk effect is sufficiently small and hence lacks importance, firm 2 is also able to
hire the CEO whenever t < t2 < t (equal to the first-best case). It should be noted that
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Figure 3.3: Involved effects and competition outcome with non-observable
effort for different tax rate combinations
the technically necessary assumption of normally distributed payments might also imply
an overstatement of the risk premium in Equation (3.4) which is demanded by the CEO.
Therefore, in cases of limited liability or where immediate tax reimbursements are not
applicable, it could be that the risk effect becomes too weak in order to have an impact
on the outcome of the competition. However, as already mentioned in the model description there exist also real world scenarios where these restrictions do not occur for single
periods. Finally, in the case of t2 < t the tax benefit dominates any other effect and firm
2 always wins the competition for the CEO.
The resulting fixed salaries are dependent on the constituting equilibrium. If firm 1 is
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able to hire the agent, the following payments are offered:


(1 − t2 )2
1
1
sb,d
F1 =(1 − t1 )
+
−
2(1 − t1 )2 k2 (1 + k2 rσ 2 ) 2k1 (1 + k1 rσ 2 ) k1 (1 + k1 rσ 2 )2
(1 − t2 )rσ 2
F2sb,d =
(1 + k2 rσ 2 )2

(3.25)
(3.26)

As in the first-best case, the payments are symmetrical for equilibrium 2 of Proposition 3.8
and therefore not presented here.
3.4.3

Comparative Statics

This section provides an intuition for the effects of marginal tax rate changes on the
equilibrium parameters presented in Proposition 3.8. Due to the symmetry of equilibrium
1 and 2 with respect to the equilibrium parameters the comparative statics are derived in a
generalized way with firm w representing the competition winning firm which is hiring the
CEO, and firm l representing the inferior competitor (loser). First, it should be noted that
even though the corporate tax has no impact on the competition outcome, it nevertheless
determines the level of the offered bonus parameter (see Equation (3.20)). As the aftertax bonus parameter of each firm explicitly corrects for the tax-induced reduction of the
performance measure someone can expect to observe higher performance sensitivity at
firms which are located in countries with higher corporate tax rates, if these firms use
after-tax performance measures.
Next, the impact of wage taxes on the fixed salary offered by the inferior competitor l
and on the expected utility the CEO receives in equilibrium usb,d
is presented below:
w
∂Flsb,d
= 0,
∂tw
∂usb,d
w
= 0,
∂tw

∂Flsb,d
rσ 2
=−
<0
∂tl
(1 + kl rσ 2 )2
∂usb,d
1 − tl
w
<0
=−
∂tl
kl (1 + kl rσ 2 )

(3.27)
(3.28)

As indicated in Equations (3.27) and (3.28) the offered fixed salary of the inferior firm l
and the expected utility received by the CEO are insensitive to marginal changes of the
wage tax rate applied at firm w and are declining in the wage tax rate applied at firm l.
The intuition behind these observations can be explained by the same effects driving the
result in Corollary 3.1. The wage tax applied at firm l reduces the optimal amount of
effort exerted by the CEO. As a result the CEO’s potential economic rent declines, which
in turn reduces both the expected utility and the offered fixed salary of firm l. However,
as in equilibrium the CEO is (nearly) held at reservation utility (the utility from working
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for firm l), marginal changes of tw do not imply any effects on the expected utility or the
salary offered by firm l. Further, the above described effects partially explain the effects
of tax rate changes on the fixed salary offered by firm w:

∂Fwsb,d
∂tw

 



>




2
(1 − tl )
1
1
=
+
−
= 0

2(1 − tw )2 kl (1 + kl rσ 2 ) kw (1 + kw rσ 2 )2 2kw (1 + kw rσ 2 ) 




<

1 − tl
∂Fwsb,d
=−
<0
∂tl
(1 − tw )kl (1 + kl rσ 2 )

(3.29)

(3.30)

Equation (3.30) shows that an increase of tl leads to a decline of the fixed salary offered by
the successful firm w. This indirect effect occurs because a higher tl reduces the expected
utility received by the CEO in equilibrium (see Equation (3.28)), and enables firm w to
lower the offered fixed salary without losing the CEO. However, the tax rate applied at the
successful competitor w has an ambiguous effect on the fixed salary offered to the CEO.62
Due to the complex structure of Equation (3.29), deriving necessary conditions with
respect to the sign of the partial derivative does not yield very meaningful expressions.
Nevertheless, it is possible to observe that the wage tax rate tw has a positive effect on
the offered fixed salary Fwsb,d whenever the first two addends exceed the third one. This
can be summarized in the following corollary:
Corollary 3.2. The fixed salary offered by the competition winning firm w is more likely
to increase in the wage tax rate tw if
1. the compatibility with firm l is high (kl is small),
2. the compatibility with firm w is low (kw is high),
3. the wage tax rate at firm l is low,
4. the wage tax rate at firm w is high.
As all the situations in Corollary 3.2 seem to be favorable for the losing firm, a positive
effect of the wage tax on the salary should occur when there has been a narrow victory
62

With observable effort, the fixed salary offered by firm w is strictly decreasing in the wage tax rate
2
2
∂Fwf b,d
l ) kw −(1−tw ) kl
tw because
= (1−t2(1−t
< 0. Therefore, it is possible that private information and
2
w ) kw kl
∂tw
the implied risk effect does not only have an impact on the competition winner but also on marginal
effects of the wage tax rate.
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for firm w indicating strong competition. Intuitively, if the competition among the two
firms is very severe (e.g. neither effect dominates the others by very much), an increase
of the wage tax provides the successful firm with a considerable additional burden and
the attraction of the agent can only be maintained by increasing the offered fixed salary.
This result could also help to interpret the results of empirical papers that investigate
the impact of wage tax rate changes on observed gross compensation in international
labor markets. A positive relation between observed gross compensation and tw could
indicate that competition among firms for highly skilled employees is very severe because
the difference between the competing firms is relatively low. If competition is severe, the
bargaining power of the employee increases and improves the ability to shift an additional
tax burden to the firm.
Finally, effects of marginal tax rate changes on the expected profit of the successful competitor w are investigated below. The expected profit of the successful competitor can
be calculated by inserting the equilibrium certainty equivalent derived in Proposition 3.8
into Equation (3.22):


h
i
1 − tw
(1 − tl )2
sb,d
E π
ew,t = (1 − τw )
−
(3.31)
2kw (1 + kw rσ 2 ) (1 − tw )2kl (1 + kl rσ 2 )
Taking the partial derivative of (3.31) with respect to the wage tax rates yields the
following:
h
i
sb,d
∂E π
ew,t
∂tw
h
i
sb,d
∂E π
ew,t
∂tl


1
(1 − tl )2
= −(1 − τw )
+
<0
2kw (1 + kw rσ 2 ) 2(1 − tw )2 kl (1 + kl rσ 2 )


=

(1 − τw )(1 − tl )
>0
(1 − tw )kl (1 + kl rσ 2 )

(3.32)

(3.33)

Despite the ambiguous effect of tw on the fixed salary offered by the successful firm w,
an increase of tw always has a negative impact on the expected profit. This effect can be
explained by a joint examination of Equation (3.22) with Equation (3.28). On one hand,
tw does not change firm w’s optimal strategy uw in the competition game. On the other
hand, tw reduces the expected profit due to a lower optimal amount of effort and the
additional wage costs incurred by the difference between gross and net wages. However,
an increase of the tax rate the CEO would face when working for the inferior firm l has
an unambiguous positive effect on the successful firm’s expected profit, because it helps
to lower the needed certainty equivalent offer usb,d
which still ensures attraction of the
w
agent.
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3.5

Conclusion

This paper analyzes the effects of taxation on the competition between two firms for a
unique and highly skilled CEO. By using a partial equilibrium model of moral hazard
it illustrates the possible impact of uniform and differential taxation on the outcome of
competition as well as the optimal contracts offered by both firms. The paper showed
that the competition winner crucially depends on the CEO’s compatibility with both
firms. Further, the competition winner is insensitive to uniform taxation of profits and
wages. However, it was possible to derive the novel result that offered gross fixed salaries
decline with uniform wage taxes in a local competition setting. The main explanation
for this observation can be found in the CEO’s ability to extract a considerable amount
of economic rents from both firms due to being unique. As a wage tax decreases these
rents, it exerts also a softening effect on the competition among the firms, which in turn
translates into reduced gross fixed salaries.
A key finding of this paper is that different wage tax rates have a substantial impact on
the outcome of the competition between two firms. Sufficiently large tax rate differentials
can offset the effect of compatibility and hence lead to situations where the less compatible firm is able to hire the CEO. However, this tax effect is moderated in a situation of
non-observable effort with sufficiently risky cash flows or a sufficiently risk averse CEO.
Further, the paper showed that different corporate tax rates have no impact on the competition outcome. Nevertheless, they translate into different (gross) incentive parameters
offered by the firms because of the tax-reduced performance measure. Additionally, the
paper provides some intuitions on the effects of marginal changes of all wage tax rates
involved. An increase of the tax rate applied at the successful firm has a negative effect
on this firm’s expected profit, but does not change the expected utility received by the
CEO. An increase of the tax rate where the inferior firm is located reduces the expected
utility received by the CEO and increases the expected profit of the successful firm due
to lowered compensation costs.
It should be possible to draw some important conclusions for the tax regulator and empirical tax research from this investigation. In the public discussion about excessive compensation of top level managers, regulation or redistribution through taxation is demanded
very frequently. The paper showed, however, that raising wage tax rates unilaterally
might imply a substantial competitive disadvantage for attracting highly skilled human
resources in an international labor market. This adverse effect depends crucially on the
characteristics of the involved firms, and it occurs only if the resulting tax rate differential
is sufficiently high. Additionally, the paper illustrates that a unilateral increase of the
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wage tax rate has an ambiguous effect on the observed gross wage levels. The model
predicts that a positive association is more likely if competition between firms is very
severe. This result could also serve as an explanation for the mixed results of empirical
studies in this area as there might exist a considerable variation with respect to severity
of competition.
Finally, the analysis is subject to several limitations which should be discussed very briefly.
First, it should be noted that the partial equilibrium model applied in this paper might
be silent about effects that can only be observed in a general equilibrium. Even though
the model seems to be quite robust to an increasing number of competing firms, a transfer
of the attained results to a labor market with an excess supply of talented CEOs would
need further justification. Second, in the presented model private information of the CEO
is limited to the amount of effort exerted for the hiring firm. However, one can expect
that the agent’s compatibility with either firm can be an additional source of information
asymmetry between the CEO and both firms in practice.63 As this problem would not
only affect the firms’ optimal contracting solution, but also the outcome of competition
between the firms, an analysis of this situation could enrich our understanding of this
special kind of labor market and should therefore be considered for future research. Third,
the investigation illustrated that the firms’ business risk and the CEO’s risk attitude can
play a major role for the competition among firms in the case of non-observable effort
with different tax rates. For this reason it would be interesting to see whether a departure
of the simplifying assumption of equal business risks could cause further frictions with
respect to the pre- and after-tax outcome of the competition. As higher risk is another
source of competitive disadvantage, one can imagine interesting situations which would
generate an additional trade-off between risk and compatibility, even if taxes are equal or
negligible.

3.6

Appendix

Proofs
Proof of Proposition 3.1. In order to prove that the determination of the competition
winner is independent from compatibility and taxation it is first necessary to derive and
prove the equilibrium strategies for both firms.
63

Bénabou and Tirole (2016) investigate such a scenario without considering any issues of international
taxation.
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In equilibrium, the expected profit of each firm is at least as high as the expected profit
2
from hiring an ordinary CEO (E [e
πi,t |O] = 0). Therefore, ufi b,h ≤ (1−t)
with i ∈ {1, 2}.
2k
In order to prove that in equilibrium both firms offer the same certainty equivalent suppose
2

first that uf1 b,h < uf2 b,h < (1−t)
. In this case the CEO would be hired by firm 2 and the
2k
expected profit of firm 1 equals zero. However, firm 1 could increase its expected profit
by raising the offered certainty equivalent to uf2 b,h < u
b1 <
the CEO which contradicts
uf1 b,h

uf2 b,h

uf1 b,h

<

uf2 b,h

(1−t)2
.
2k

<

(1−t)2
2k

(1−t)2
2k

and thereby attracting

being an equilibrium. Second, suppose

This configuration can not be an equilibrium as well since
that
<
=
firm 2 has the opportunity to strictly increase its profit by decreasing the offered certainty
equivalent by a small amount. Therefore, in equilibrium uf1 b,h = uf2 b,h .
Assume now that uf1 b,h = uf2 b,h <

(1−t)2
.
2k

In this situation both firms have an incentive

to deviate by offering a certainty equivalent which is slightly higher (some small amount
ε > 0) in order to increase their expected profit. Hence, the equilibrium constituted by
uf1 b,h = uf2 b,h =

(1−t)2
2k

is the only Nash equilibrium.

Inserting the equilibrium strategies into the expected after-tax profit conditional on hiring
the CEO in (3.11) yields an expected profit of zero for each firm.
Finally, it can be proven that the competition winner is determined independently from
compatibility and taxation. As the strategies of both firms are exactly identical in equilibrium, the CEO is held indifferent between the two firms and randomizes with equal
probability. The equality of equilibrium strategies and the randomization does not change
for any variation of k or t. This is sufficient to prove that equal compatibility and uniform
taxation are not determining the competition winner.

Proof of Proposition 3.2. In order to prove that the determination of the competition winner depends on compatibility only it is first necessary to derive and prove the equilibrium
strategies for both firms.
When the CEO’s compatibility is different (k2 > k1 ) by the same arguments as for Proposition 3.1 there cannot exist an equilibrium with ufi b,h < ufj b,h <
equilibrium firm 2 sets

uf2 b,h

=

(1−t)2
2k2

(1−t)2
.
2k2

Further, in

and has no incentive to deviate unilaterally in any

direction because it cannot increase its expected profit. However, firm 1 is able to earn
2
(1−t)2
f b,h
f b,h
.
If
u
the
some positive expected profit by setting uf1 b,h ≥ (1−t)
=
u
=
2
1
2k2
h2k2 i
f b,h
CEO randomizes between both firms and the expected profit of firm 1 equals E π
e1,t =


1
(1 − τ )(1 − t) 2k11 − 2k12 . By increasing the offered certainty equivalent by a very small
2
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amount ε > 0 firm 1 could hire the CEO with certainty and earn an expected profit equal
to


h
i
1
ε
1
f b,h
−
−
(3.34)
E π
e1,t = (1 − τ )(1 − t)
2k1 2k2 (1 − t)2
Assume that ε is the smallest currency unit available and fulfills that
ε > 0. Then, in equilibrium firm 1 offers uf1 b,h =

(1−t)2
2k2

(1−t)2
2



1
2k1

−

1
2k2



>

+ ε because this yields the higher

expected profit. Further assume that ε is very close to zero and hence can be neglected.
In the limit (ε → 0) firm 1 is always able to hire the CEO with certainty by offering the
same certainty equivalent uf1 b,h = uf2 b,h =

(1−t)2
.
2k2

The expected profit of firm 2 is zero because it has to hire an ordinary manager. The
expected profit of firm 1 equals


h
i
1
1
f b,h
E π
e1,t = (1 − τ )(1 − t)
−
2k1 2k2

(3.35)

With k2 > k1 > 0 this expected profit is strictly positive.
This competition equilibrium and firm 1 being the competition winner holds as long as
k2 > k1 . Therefore, compatibility is the only determinant of the competition winner.
Proof of Corollary 3.1. The first derivatives of the fixed compensation offered by the firms
in Equation (3.13) are as follows:
∂F1f b,h
= −
∂t



1
1
+
2k2 2k1



1
∂F2f b,h
= −
∂t
k2
With k2 > k1 > 0, these first derivatives are unambiguously negative.
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Abstract64
This paper contributes to the question of how a tax manager’s effort in a tax compliance
management system (TCMS) and corporate tax avoidance are interrelated to each other.
A theoretical analysis shows that both activities have complementary effects on the behavior of a risk-averse corporate tax manager. Therefore, a more sophisticated TCMS
facilitates higher levels of corporate tax avoidance. Additionally, the paper illustrates that
investigations regarding the relationship between incentive compensation and corporate
tax avoidance should consider heterogeneity in the firms’ ability to enforce a predefined
level of tax compliance. The impact of a tax manager’s personal characteristics on corporate tax avoidance and tax compliance is also evaluated. The level of corporate tax
avoidance decreases in the tax manager’s degree of risk aversion, whereas TCMS quality
could either decrease or increase in it. Understanding the determinants of corporate tax
avoidance and tax compliance behavior is important because these activities have received
high attention of firms, politics and the public, recently. The investigation makes use of
a multi-task LEN model where both tasks, tax avoidance and implementing as well as
maintaining a TCMS, have an impact on the risk of after-tax income.
Keywords: corporate tax avoidance, tax compliance management system, LEN model,
tax manager
JEL Classification: D82, H25, H26, J31, J33
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4.1

Introduction

Tax compliance and the prevention of tax risks have received an increasing amount of
attention from corporations, tax consultants, and regulatory institutions in recent years.
For instance, a survey among tax and finance executives indicates that uncertainty regarding tax legislation and regulation has increased for US-headquartered companies and
a significant number of large companies have adapted their tax risk policy recently (EY,
2014). Numerous tax advisory firms offer tailored solutions with the purpose to minimize
tax risks by ensuring compliant behavior with domestic and international tax laws.65 To
achieve the goal of tax compliant behavior, a corporation can install a specific instrument
which addresses all potential compliance issues associated with the tax process. In the
German speaking area this instrument is frequently referred to as ‘Tax Compliance Management System’ (also ‘TCMS’, see IDW, 2016).66 A TCMS has the purpose of ensuring
compliance with the tax code in corporations and working as a device for early detection
and minimization of risks related to business taxation (Toifl & Petsche, 2015).67 The
concrete implementation of a TCMS, however, can differ significantly in quality and size
because it depends on various determinants including firm size, core activities, as well as
the legal and organizational environment (IDW, 2016). Further, the manager responsible
for implementing a TCMS is also a determining factor because of personal characteristics
and tastes.
Despite the seemingly increased demand of corporations for a well-defined TCMS, relatively little is known about the effects of such an instrument on a firm’s tax avoidance
behavior. Many tax avoidance activities, however, have a significant effect on a firm’s
tax risk (Dyreng et al., 2016). Therefore, the implementation of a TCMS ought to depend on executed tax avoidance strategies and vice-versa if the responsible managers care
about the related tax risk. First empirical evidence shows that there is a positive association between the quality of a firm’s internal control system (potentially including a
TCMS) and the level of tax avoidance (A. M. Bauer, 2016). My paper sheds additional
65

66

For instance, in Germany both the Big 4 company KPMG and the mid tier company BDO offer such
services. See KPMG (2016) and BDO (2016).
A TCMS can be interpreted as a specific part of the firm’s ‘Tax Control Framework’ (TCF) that
addresses issues of tax compliance. In general, a TCF is part of the firm’s business control system

67

that identifies, mitigates, controls and reports tax risks (Hoyng, Kloosterhof, & Macpherson, 2010).
These targets are achieved by defining a corporation’s culture, targets, risks, activities, organizational
structure, communication, as well as monitoring and revision with respect to tax compliance (IDW,
2016).
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light on the relationship between a TCMS and tax avoidance activities by taking the
underlying management incentives into account. In particular, it answers the following
research questions: What is the relationship between corporate tax avoidance and the
implementation as well as maintenance of a tax compliance management system if a corporate tax manager can perform both activities to manage a firm’s tax strategy? How
does this relationship, incentive provision, and the optimal level of both activities change
under different contractual situations as well as with different characteristics of the tax
manager?
The conducted theoretical analysis generates several important results. First, as a main
result, it shows that corporate tax avoidance and tax compliance by means of implementing and maintaining a TCMS can be complementary activities for a tax manager. A
higher quality of the TCMS has a positive impact on the level of corporate tax avoidance.
This finding is consistent with recent empirical literature that demonstrates a positive
association between corporate tax avoidance and risk controlling tools, such as a firm’s
internal control system (A. M. Bauer, 2016) or internal information environment (Gallemore & Labro, 2015). Second, the paper shows that the relationship between incentive
compensation and observed tax avoidance might not be assessed empirically without considering the firms’ ability to enforce a certain TCMS quality. A firm that is able to
enforce a certain TCMS quality can achieve a higher level of tax avoidance with lower
pay-performance sensitivity compared to an equivalent firm where the TCMS quality can
be chosen freely by the tax manager. Finally, the optimal level of tax avoidance as well
as the TCMS quality depend strongly on personal characteristics of the responsible tax
manager. Both variables increase in the tax manager’s abilities to exert the respective
tasks. Further, changes in the tax manager’s risk attitude have an ambiguous effect on
the TCMS quality. This counter-intuitive result occurs because a higher degree of risk
aversion does not only trigger more effort in implementing and maintaining a TCMS but
has also a negative effect on the optimal level of tax avoidance.
The investigation follows an analytical economics-based approach. Results are derived by
using a multi-task LEN model. A risk-neutral firm (principal) hires a risk-averse manager
(agent) and provides this manager with incentives to implement the tax strategy of the
firm. The agent is able to perform two different costly tasks. First, the manager can exert
effort in implementing and maintaining a TCMS. The TCMS decreases the risk associated
with after-tax income but does not have an impact on the expected tax payment. Second,
the tax manager can engage in tax avoidance activities by dividing corporate income into
a part that is taxed at a certain regular rate and another part that is subject to an
uncertain (effective) tax rate with lower expected value. The tax rate on the avoidance
89

4

Corporate Tax Managers and the Interplay between Tax Avoidance and Tax Compliance

income is random because the outcome of many avoidance activities is uncertain ex-ante
and therefore taxation may be higher or lower than with the regular tax rate. The paper
follows the broad definition of tax avoidance in Dyreng, Hanlon, and Maydew (2008).
Therefore, it captures all activities that reduce a firm’s cash effective tax rate including,
for instance, legal tax planning as well as more aggressive tax sheltering. The analysis
distinguishes between three different contractual scenarios and compares them with each
other. In the benchmark case, the principal is able to write a contract on both activities
directly and does not need to provide incentive compensation (first-best case). In an
intermediate step, the paper analyzes a situation where only the effort in the TCMS can
be observed and used to write a contract (semi-first-best case). Finally, results are derived
for a scenario where both activities are non-observable or can not be used for writing a
feasible compensation contract (second-best case).
The derived results provide a better understanding of how compliance activities of corporations affect their tax avoidance behavior. This is important because several regulatory
institutions including OECD and EU have started initiatives to combat aggressive corporate tax avoidance strategies and some of these initiatives rely on increased compliance
activities.68 Further, the paper addresses the question raised by Hanlon and Heitzman
(2010) why some firms avoid more taxes than others.
The paper proceeds as follows. Section 4.2 provides an overview about related literature.
Section 4.3 describes the model setting in detail. The results for three different contracting situations, a comparative static analysis, and a robustness analysis are presented in
Section 4.4. Finally, Section 4.5 provides a brief discussion and conclusion.

4.2

Related Literature

This study extends theoretical and empirical literature that investigates the determinants
of corporate tax avoidance with focus on corporate managers.69 Foundations for the
theoretical literature on corporate tax avoidance were laid by Slemrod (2004). Issues
68

The OECD proposes within its ‘Base Erosion and Profit Shifting’ (BEPS) initiative 15 action plans
to combat aggressive tax avoidance of multinational enterprises. Action plan 13, for instance, proposes the introduction of detailed transfer princing documentation and a country-by-country reporting (OECD, 2015). Both activities can be interpreted as increased compliance and are expected to

69

have a positive effect on the demand for a high-quality TCMS.
For general reviews on tax avoidance and evasion literature see, for instance, Andreoni, Erard, and
Feinstein (1998), Slemrod and Yitzhaki (2002), Sandmo (2005) or Slemrod (2007).
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of corporate tax avoidance should be discussed separately from individual tax avoidance
because ownership and control in widely held corporations are separated from each other.
Therefore, researchers have started to analyze corporate tax avoidance by using different
types of agency models. First contributions investigate the impact of an agency conflict
on illegal corporate tax evasion and show that penalizing the manager instead of the
firm can be more effective in preventing tax evasion (Biswas et al., 2013; Chen & Chu,
2005; Crocker & Slemrod, 2005). The interrelation between incentive design, corporate
governance and tax avoidance has also been investigated in a setting where the manager
can avoid taxes and divert earnings for his private gain simultaneously. If those two
activities exhibit sufficiently large synergies, managers will reduce tax avoidance as a
response to more incentive compensation (Desai & Dharmapala, 2006). The relationship
between labor supply for productive activities and for tax avoidance activities has also
been investigated within the agency framework. The level of tax avoidance can decrease
in the corporate tax rate if a firm is not able to compensate the manager separately for
productive activities and tax avoidance (Ewert & Niemann, 2014). My paper is closely
related to the work of Ewert and Niemann (2014) because it uses also a multi-task LEN
model to investigate issues of corporate tax avoidance. However, this investigation is
different in several aspects. While Ewert and Niemann (2014) focus on providing insights
into the interrelation between productive activities and tax avoidance, this paper shows
a tax manager’s interrelated problem to implement as well as maintain a TCMS and to
engage in tax avoidance. Further, this paper assumes that a higher level of avoidance
activity also increases the total risk of the manager’s performance measure. This paper
also complements the theoretical study by Meyer-Brauns (2013) who analyzes the optimal
tax enforcement policy of a welfare maximizing tax authority with respect to corporate
tax evasion. He uses a multi-task LEN model where the manager can exert effort in
two different dimensions of tax evasion. First, the manager can increase the expected
‘quantity’ of corporate tax evasion, which is comparable to the tax avoidance activity
in my model. Second, the manager can enhance the expected ‘quality’ of corporate tax
evasion and thereby reduce expected fines for tax evasion. This, however, is an effect that
can be achieved by a TCMS analyzed in my paper. Despite the similarity between both
papers, they differ in some fundamental aspects and, therefore, provide different results
and implications. While this paper tries to capture a rich set of different tax avoidance
activities, the paper by Meyer-Brauns (2013) restricts its attention to activities of illegal
tax evasion. Further, the model abstracts from any uncertainty effects the tax enforcement
has on the manager’s behavior because the authorities enforcement policy is represented
by a deterministic and observable choice variable. In contrast to that, the model used
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in this paper reflects this kind of uncertainty by means of a random effective tax rate
applied to the avoided income. Moreover, contrary to this paper, Meyer-Brauns (2013)
assumes that the manager’s effort choice for each activity is non-observable, whereas the
actual outcome of these activities (e.g the quantity of evaded income) can be observed
by the principal. Consequently, separate performance-based compensation for each task
can be provided even in the second-best case. Finally, in contrast to the paper by MeyerBrauns (2013), this paper allows for conclusions regarding the effect of managerial ability
on optimal levels of tax avoidance and tax compliance.
The relationship between corporate tax avoidance and corporate tax managers has also
been researched empirically. Most studies focus on the impact of incentive compensation
on corporate tax avoidance behavior and provide mixed evidence. Phillips (2003) finds
that compensating business-unit managers on an after-tax basis is associated with lower
effective tax rates. Similarly, incentive compensation of tax directors is negatively associated with GAAP ETRs of firms (Armstrong et al., 2012). Further, firms that provide
their managers with high equity risk incentives are more tax aggressive (Rego & Wilson,
2012). In contrast to these findings, Desai and Dharmapala (2006) are able to confirm
their theoretical result of a negative relationship between incentive compensation and the
level of tax avoidance empirically. They attribute this finding to a sub-sample of poorly
governed firms. Also, results on the relationship between the use of after-tax incentives
for CEOs and tax avoidance are mixed. Phillips (2003) does not find evidence for any
relationship, whereas Gaertner (2014) finds a negative association between the use of
after-tax incentives for CEOs and the firms’ effective tax rates. My paper also complements recent empirical studies that investigate the role of internal controls and internal
information environment on corporate tax avoidance. Gallemore and Labro (2015) show
that firms with higher-quality internal information exhibit higher levels of tax avoidance.
Additionally, those firms are able to reduce tax risk measured by ETR volatility. Both
results are attributed to the firms’ enhanced ability to manage the tax process, e.g. by
improved tax documentation and better identification of transactions that generate tax
benefits. A TCMS provides such higher-quality internal information and could therefore
have a positive effect on tax avoidance. Furthermore, a TCMS could improve internal
controls with respect to the tax process. A. M. Bauer (2016) shows that weak internal
controls have a negative effect on the level of tax avoidance. My paper builds on those
results and helps to obtain a deeper understanding of how tax avoidance and internal
controls as well as internal information environment are connected with each other by
explicitly incorporating the underlying incentives of the responsible management.
Researchers have also investigated the role of characteristics of individual executives on
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corporate tax avoidance behavior. Due to the ‘tone at the top’, executives seem to have
a fundamental impact on corporate tax avoidance activities (Dyreng et al., 2010). Law
and Mills (2016) provide empirical evidence that CEOs with military experience engage
in less corporate tax avoidance. Boone et al. (2013) show that a high level of religiosity
is associated with low levels of corporate and individual tax avoidance. To explain this
result, the authors argue that religiosity is a proxy for risk aversion and social norms,
deterring taxpayers from tax avoidance. My paper complements this prior empirical
literature by providing a theoretical analysis of personal characteristics like risk attitude
and ability, and evaluating their effect on TCMS quality and corporate tax avoidance
activity.
From a technical perspective this paper is also related to Alm and McCallin (1990) who
investigate an individual taxpayer’s avoidance-evasion decision within a portfolio model by
using a mean-variance approach. Further, it is also comparable to Liang, Rajan, and Ray
(2008) who use an LEN model in a very different setting to investigate the relationship
between optimal team size and monitoring activities of managers. In their model, the
team size increases the variability of the performance measure whereas the manager’s
monitoring effort reduces it. Therefore, the mechanics in their base model are similar to
those of the model used in this paper.

4.3

Model Setup

The paper investigates the role of corporate tax managers on the interplay between corporate tax avoidance and tax compliance by using a model of the LEN type (e.g. Holmstrom
& Milgrom, 1987; Spremann, 1987). The model combines a setting of multiple tasks with
a portfolio decision. The risk-neutral principal (firm owner) hires a risk-averse agent (tax
manager) who is responsible for administrating the principal’s tax affairs. For this purpose, the tax manager can perform two different tasks. First, the manager can invest
personal effort in developing, implementing and maintaining a tax compliance management system. Second, the agent has the opportunity to engage in tax avoiding activities
that provide a potential reduction of corporate income tax.
A TCMS helps the firm to administer its tax process more thoroughly. It is able to
reduce potential risks that are associated with the taxation of corporate income due to
various reasons. For instance, it enhances the preparation and documentation of involved
avoidance opportunities. A high level of documentation improves the company’s position
in disputes with the tax authorities and can therefore help to avoid (unpleasant) surprises
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when engaging in tax avoidance.70 Further, a TCMS may improve the separation and
selection of tax avoidance strategies with different prospects of success and hence different
levels of risk. Finally, the implementation of a sophisticated TCMS could render a positive
signal to tax authorities resulting in less frequent or less urgent investigations.71
The tax manager has to administer a commonly known pre-tax income y for the purpose
of taxation. The manager can try to avoid taxes for a part of this income by an amount of
a ≤ y. As the outcome of tax avoidance is uncertain to some extent, the avoided income
is taxed at a corporate income tax rate e
ta that is random.72 The remaining income (y − a)
is subject to a deterministic regular tax rate tr .73 Therefore, the after-tax income yet is
comparable to a portfolio that consists of one risk-free and one risky ‘asset’. It is composed
as follows:
yet = (1 − tr )(y − a) + (1 − e
ta )a
(4.1)
The tax rate e
ta that is applied to the avoided income should be interpreted as the average
effective tax rate for income subject to avoidance strategies. It is a random variable
due to the following reason: The outcome of many avoidance activities is uncertain.
The paper allows for a very broad interpretation of avoidance activities and therefore
they may include a rich set of very different opportunities. This set ranges from less
aggressive opportunities like perfectly legal tax planning to highly aggressive opportunities
like tax sheltering (Hanlon & Heitzman, 2010). Especially highly aggressive tax avoidance
activities are associated with an uncertain outcome and imply also the risk of additional
fees and penalties. However, also less aggressive activities can be uncertain, if, for instance,
70

71

Some may reason that tax authorities could use some of the TCMS’s output against the company in
disputes. This might be the case, for instance, for relatively aggressive avoidance strategies.
A precise analysis of how a TCMS works as a signaling device would require the inclusion of the tax
authorities as an additional strategic player into the model. The formulation of a signaling model,

72
73

however, is beyond the scope of this paper and could be subject of future theoretical research.
In this paper, the tilde indicates random variables.
The focus of this paper is to show the effect of a TCMS on the risk associated with tax avoidance
activities. Therefore, potential uncertainty coming from taxation of non-avoidance (regular) income
is ignored here. It should be noted, however, that taxation of regular income includes also risks that a
TCMS is able to reduce. From a modeling perspective the tax risk associated with regular income could
be easily incorporated by assuming tr to be another random variable with some arbitrary correlation
ρ to the avoidance income tax rate. However, a meaningful analytical solution is only obtainable when
assuming perfect positive correlation (ρ = 1). Unreported results show that the main results of the
paper should qualitatively remain intact in this case.
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tax law is changed or the tax authority does not accept an avoidance vehicle. It is assumed
that e
ta follows a normal distribution with an expected value equal to t̄a and a variance
of V ar[e
ta ] = σ 2 /b.74 The variable b ≥ 1 represents the amount of personal effort, the
tax manager invests in the quality of the TCMS.75 The lower boundary for b can be
interpreted as a minimum level of effort the manager has to invest in tax compliance
due to legal (or factual) requirements (e.g. having an appropriate infrastructure for filing
income statements). Further, it is assumed that 0 < t̄a < tr < 1. This ensures that
avoidance income yields a higher expected return than income taxed at regular tax rate
tr and therefore tax avoidance is attractive to the risk-neutral principal.
The amount of avoided income a as well as TCMS effort b are not directly observable
for the principal. Therefore, both variables can not be included into a contract for compensating the agent. Instead, the principal has to use the realized after-tax income yet
as a performance measure to provide the agent with incentives for tax avoidance. It is
assumed that the principal offers a linear compensation contract with a wage S consisting
of a fixed salary F and a bonus for success v which can be interpreted as pay-performance
sensitivity:
S(e
yt ) = F + ve
yt

(4.2)

The utility of the risk-neutral principal consists of the expected after-tax income minus
74

The normal distribution allows for realizations of e
ta above one and below zero. This assumption is
primarily made in order to maintain tractable solutions within the LEN model. However, there are
several arguments that help to alleviate concerns regarding this assumption. First, many empirical
studies indicate that a considerable amount of firms within their samples report an effective tax rate
outside the interval of zero and one. In the context of tax avoidance activities, a tax rate above one
might occur if additional fees or penalties for an unsuccessful strategy are very high compared to the
avoided amount of income. Further, a tax rate above one can be realized if the failure of an avoidance
strategy triggers additional payments related to other tax types such as VAT. A tax rate below zero is
possible, if an (investment) activity is tax exempt and additionally qualifies for a subsidy. Moreover,
someone could assume that the variance of e
ta is sufficiently small and therefore, realizations outside
the interval of zero and one are unlikely and can be ignored. For a similar assumption see, for instance,

75

Suijs and Wielhouwer (2014).
Although the realized quality of the TCMS might also be subject to some random factors it is assumed
for simplicity that the manager’s effort in implementing and developing the TCMS is equivalent to its
final quality.
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the expected compensation that has to be paid to the manager:76
UP = E [e
yt ] − E [S(e
yt )] = (1 − v) [(1 − tr )y + (tr − t̄a )a] − F

(4.3)

The effort in the TCMS and tax avoidance cause the tax manager some private costs
C(a) and K(b). Tax avoidance is costly because it requires the tax manager to identify
appropriate avoidance opportunities and to implement them afterwards. The costs are
assumed to be increasing and convex in the avoided income a because at a higher level of
avoided income it becomes increasingly difficult to identify additional avoidance opportunities. For the purpose of explicit solutions C(a) is assumed to be the following quadratic
function:

α 2
a
(4.4)
2
The cost parameter α > 0 represents the tax manager’s ability to avoid taxes. A low α
C(a) =

indicates that the manager has high ability to avoid taxes. The costs for implementing
and maintaining a TCMS K(b) also increase in the amount of effort but are assumed to
be linear:
K(b) = βb

(4.5)

Similar to α, the cost parameter β > 0 represents the tax manager’s (inverse) ability to
implement a TCMS.77
The tax manager’s utility is a function of the received compensation S(e
yt ) and private
effort costs C(a) and K(b).78 It has the property of constant absolute risk aversion
76

It is assumed that the manager’s compensation does not reduce the principal’s taxable income. Ewert
and Niemann (2012) show that the manager’s compensation becomes a recursive function of itself
when it is used as tax shield by the principal. As a result, the principal offers an altered compensation
contract that corrects for the effect of taxation. Unreported calculations show, however, that all results

77

of this paper remain qualitatively the same if the manager’s compensation reduces taxable income.
The linearity assumption for K(b) helps to generate tractable mathematical solutions within this
model. For a similar assumption see, for instance, Liang et al. (2008). Further, it should be noted
that an interrelation between both cost functions C(a) and K(b), e.g. through the cost parameters,
is ignored at this point. Section 4.4.5 addresses implications of additional interdependencies for the

78

main result of this paper by using a general cost function D(a, b).
Issues of wage taxation are fully ignored within this model setting. However, the main results of this
analysis remain qualitatively intact when wage taxes are included.
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(CARA) with the following negative, exponential functional form:
UA = −e−γex

(4.6)

with x
e = S(e
yt ) − C(a) − K(b)

(4.7)

The variable γ > 0 represents the coefficient of constant absolute risk aversion for the
agent. As the assumptions of the LEN model apply to this setting, the expected utility
of the agent E(UA ) can be expressed in terms of the respective certainty equivalent CE:
E [UA (S, a, b)] = UA (CE)

(4.8)

γ
yt )] − C(a) − K(b)
(4.9)
with CE = E[S(e
yt )] − V ar[S(e
2
The agent’s certainty equivalent consists of the agent’s expected compensation E[S(e
yt )]
minus the costs for exerting effort C(a), K(b) and a risk premium which is dependent
on the variance of the agent’s compensation V ar[S(e
yt )]. Substituting for S(e
yt ) yields the
following expressions for the expected value and variance:
E[S(e
yt )] = F + v [(1 − tr )y + (tr − t̄a )a]

(4.10)

v 2 a2 σ 2
(4.11)
b
An inspection of the variance of S(e
yt ) provides a first insight into the potential interplay
V ar[S(e
yt )] =

between tax avoidance and tax compliance activities from the tax manager’s perspective.
While the first task increases the compensation risk due to a higher variability of the
performance measure yet , the latter task reduces it.
Finally, it is assumed that the tax manager accepts the compensation contract S only, if
the associated certainty equivalent exceeds a minimum reservation wage that is as least
as high as u = 0.79
Figure 4.1 depicts the timing of the model. At stage 1 the principal designs the compensation contract S and the agent accepts it. At stage 2 the agent chooses the amount of
uncertain tax avoidance activities by exerting effort a and the TCMS quality by exerting
effort b.80 At the final stage 3, e
ta realizes and all payments are made according to this
realization.
79

Please note that a positive reservation wage u > 0 would not imply any changes of the key results in
this paper. The negative exponential utility function causes the manager’s risk attitude to be invariant
to wealth. Therefore, a changed reservation wage affects only fixed remuneration without changing

80

the incentive compensation or managerial behavior.
Neither of the results would change if the tax manager chose a and b sequentially as long as between
the tax manager’s decisions no other player moves and no additional information becomes available.
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Stage 1

Principal designs
compensation contract
S and agent accepts

Stage 2

Agent implements tax avoidance
strategy by exerting effort a and
TCMS quality by exerting effort b

Stage 3

Time

Tax outcome is
realized and payments
are made

Figure 4.1: Timeline

4.4
4.4.1

Results
First-Best Case

As benchmark case, this section analyzes the situation where the tax manager’s choice
variables a and b are both observable for the principal (first-best). The principal can write
a contract directly on the desired amount of tax avoidance and the TCMS quality. For
this purpose it is necessary that both variables are enforceable (e.g. a court assesses the
agent’s behavior and deviations from the specified amounts in the contract are punished).
Under these conditions, the principal does not need to provide the tax manager with monetary incentives through variable compensation. In order to minimize the tax manager’s
compensation risk, the principal sets the pay-performance sensitivity to v f b = 0 and the
reduced optimization problem is characterized as follows:
max (1 − tr )y + (tr − t̄a )a − F
a,b,F

s.t. F − C(a) − K(b) ≥ 0

(4.12)
(4.13)

The principal maximizes the expected after-tax income E[e
yt ] minus a fixed compensation
conditional on the tax manager’s participation. The tax manager will accept the contract,
if the provided certainty equivalent exceeds zero and hence the participation constraint
as set out in (4.13) holds.
In the first-best case, an efficient risk sharing between the principal and the tax manager
can be achieved. Therefore, the implementation of a TCMS does not yield any extra
benefits for the risk-neutral principal but directly increases the fixed compensation F
that has to be paid to the tax manager. In order to minimize compensation costs, the
principal complies only with the minimum level of legal standards by setting the TCMS
quality at the lower boundary value bf b = 1.
In optimum, the participation constraint is binding and solving the maximization problem for the remaining contract parameters by using the Lagrangian approach yields the
98

4

Corporate Tax Managers and the Interplay between Tax Avoidance and Tax Compliance

following values:81
tr − t̄a
α
(tr − t̄a )2
+β
=
2α

af b =

(4.14)

F fb

(4.15)

It is possible to draw some basic conclusions about important determinants of the tax
avoidance behavior and the tax manager’s compensation from this result. The optimal
amount of avoidance activity af b is a trade-off between the expected benefits from saving
taxes (tr − t̄a ) and the tax manager’s ability to avoid taxes α. Further, the tax manager’s
compensation increases in the tax manager’s cost parameter β for the TCMS and decreases
in α. The first result occurs because the principal has to compensate the tax manager for
the minimum level of compliance effort without receiving any extra benefits. The second
result occurs because higher avoidance costs lead to a reduced demand for tax avoidance
activities. Consequently, less salary is needed to compensate the manager.
The optimal value of the principal’s target function is obtained by inserting the optimal
contract parameters into (4.12):
UPf b = E[e
ytf b ] − F f b = (1 − tr )y +

(tr − t̄a )2
−β
2α

(4.16)

The principal’s expected utility consists of three different components. The first term is
equivalent to the expected after-tax income if all income is taxed at the regular tax rate
tr and consequently no tax avoidance takes place. The second term shows the expected
net-benefit that is generated from the avoidance activity of the tax manager. Finally, the
last term reflects the required compensation for setting up the minimum legal TCMS.
4.4.2

Semi-First-Best Case

In the following, I investigate a scenario where the tax manager’s behavior is not entirely
observable and, therefore, writing a contract directly on it is not feasible. In particular,
the amount of tax avoidance activity a is very hard to observe and measure in practice.
Although pre-tax income, after-tax income and total ETR can be observed, it is normally
not possible to judge whether the resulting outcome can be attributed to the manager’s
effort. Further, even if the principal were able to identify how much avoidance effort
the tax manager has made it might difficult to enforce a certain amount by a court
81

Trivially, for an interior solution it is necessary that af b < y. Otherwise, the tax manager avoids the
total amount of pre-tax income y.
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because some avoidance activities can be law abusive and might not be accepted by fiscal
authorities. A TCMS, however, may generate many hard facts that might also allow to
deduce the amount of effort the tax manager made to create and maintain it. The quality
of an implemented TCMS can be measured through pre-defined criteria and the success in
implementing it normally does not rely heavily on external random factors. Additionally,
there is nothing illegal in setting up a TCMS and hence a court might also enforce a
pre-specified amount of TCMS quality. For this reason, this section investigates a special
case where only the TCMS quality b is observable and used for the contract and the tax
avoidance effort a is not (semi-first-best).
Although the tax compliance effort b can be used to write a feasible contract, the principal has to offer a variable compensation (v > 0) in order to provide the manager with
incentives to realize a desired level of avoidance activity. The principal chooses b, v, and
F in order to maximize expected utility. The optimization problem can be described as
follows:
max (1 − v) [(1 − tr )y + (tr − t̄a )a] − F
b,v,F

γ
s.t. E[S(e
yt )] − V ar[S(e
yt )] − C(a) − K(b) ≥ 0
2
γ
yt )] − C(a0 ) − K(b)
a = argmax E[S(e
yt )] − V ar[S(e
2
a0

(4.17)
(4.18)
(4.19)

Equation (4.19) renders the incentive compatibility constraint and indicates that the tax
manager chooses the amount of tax avoidance that maximizes his or her certainty equivalent. Additionally, the tax manager’s certainty equivalent has to meet the participation
constraint specified in Equation (4.18). The manager’s compensation includes now a
variable part ve
yt that is random. Therefore, the certainty equivalent incorporates the
expected compensation E[S(e
yt )] instead of a fixed salary and the risk premium which is
dependent on the variance of compensation V ar[S(e
yt )] and the tax manager’s degree of
risk aversion γ.
Assuming that the first-order approach is valid, the amount of tax avoidance the tax
manager chooses can be obtained by the first derivative of the certainty equivalent with
respect to a:
a∗ =

bv(tr − t̄a )
bα + v 2 γσ 2

(4.20)

The variable a∗ represents the tax manager’s reaction function to a pre-defined contract.
It can be observed that the tax manager increases the tax avoidance activity with higher
expected tax savings (tr − t̄a ) and lower avoidance cost α. Further, an increase of risk
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aversion γ has a negative effect on the tax avoidance activity because it increases the tax
manager’s demand for a risk premium which he or she counterbalances with a reduced
amount of avoidance income. The impact of the pre-defined TCMS quality b and the
bonus parameter v is presented in Proposition 4.1:
Proposition 4.1. In the semi-first-best case, the level of the tax manager’s avoidance activity a∗ increases in the demanded TCMS quality b and is ambiguous to pay-performance
sensitivity v.
Proof. See Appendix.
Proposition 4.1 shows that implementing and maintaining a TCMS can be a complementary activity to tax avoidance. A high quality TCMS reduces the risk associated with tax
avoidance. As a result, the tax manager is willing to exhibit a higher level of risky tax
avoidance activity.
The effect of variable compensation on tax avoidance is twofold and therefore ambiguous. On the one hand, a higher pay-performance sensitivity creates incentives towards
avoiding income due to higher expected compensation. On the other hand, a higher payperformance sensitivity increases the variability of compensation and the demanded risk
premium. This has a moderating effect on tax avoidance.
Inserting the tax avoidance activity a∗ that is optimal for the tax manager into Equations (4.17) and (4.18), and solving the maximization problem for the optimal contract
parameters yields the following values:82
r

2βγσ 2
Z

√
2 
p
s
2
Z − 2βγσ
1 γσ 2 

√
=


α 2β
Z

v sf b = 1 −

(4.21)

bsf b

(4.22)

with Z ≡ 2βγσ 2 + (tr − t̄a )2
82

(4.23)

More details on the calculation of the optimal contracting solution can be found in the Appendix. As
the fixed salary is only used to meet the tax manager’s reservation wage and the optimal solution is
quite complex and without economic meaning, F sf b is also reported only in the Appendix.
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The level of tax avoidance the tax manager exerts in equilibrium can be obtained by
inserting bsf b and v sf b into Equation (4.20):
√

p
p
2
2
2
2βγσ
Z
−
2βγσ
tr − t̄a
−
(4.24)
asf b =
α
α(tr − t̄a )
Proposition 4.2 compares the optimal level of tax avoidance and effort in the TCMS
between the first-best case and the semi-first-best case.
Proposition 4.2. In the semi-first-best case,
1. the tax manager always engages in less tax avoidance than in the first-best case
(asf b < af b ), and
2. the tax manager exerts more effort in implementing and maintaining a TCMS than
in the first-best case (bsf b > bf b ) if the tax manager has sufficient ability to implement
and maintain a TCMS (β < β † ) with


p
(tr − t̄a )2 α + 2γσ 2 − α2 + 4αγσ 2
p
β† =
.
(4.25)
4γσ 2 α2 + 4αγσ 2
Proof. See Appendix.
Proposition 4.2 reflects the loss of efficiency, the principal has to bear if it is not possible
to write a contract directly on the tax avoidance activity a. The reduced level of tax
avoidance follows from the principal’s need to provide the tax manager with indirect,
monetary incentives and the induced effect on the tax manager’s risk premium.
Most notably, the principal demands a level of TCMS quality which is above the firstbest level, although the TCMS quality can be directly observed. This result can be
explained by the risk reducing effect of the TCMS. Despite its irrelevance for expected tax
savings a more sophisticated TCMS provides the tax manager with incentives for more
tax avoidance (see Proposition 4.1). Therefore, the principal trades off this additional
indirect tax benefit with the additional compensation cost and demands a TCMS quality
that is above the minimum legal standard.
4.4.3

Second-Best Case

In this section it is assumed that in addition to the tax avoidance activity a the TCMS
quality b can not be used to write a feasible contract. Even if the existence of a TCMS
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itself is publicly observable, it might be difficult for the principal to judge its actual quality
and consequently the level of effort the manager exerted in implementing and maintaining
the TCMS.
In contrast to the semi-first-best case, the tax manager chooses both, a and b, in order
to maximize the associated certainty equivalent. Therefore, the incentive compatibility
constraint in (4.19) changes to
γ
a, b = argmax E[S(e
yt )] − V ar[S(e
yt )] − C(a0 ) − K(b0 ).
2
a0 ,b0

(4.26)

By maximizing (4.26) the tax manager exhibits the same amount of tax avoidance a∗ as
in the semi-first-best case (see Equation (4.20)). The effort in the TCMS depends on the
optimal level of tax avoidance and vice-versa:
s
b∗ = v

γσ 2 ∗
a
2β

(4.27)

The variables a∗ and b∗ represent the tax manager’s reaction function to (i) the pre-defined
contract parameters and (ii) to each other. Substituting them with each other in (4.20)
and (4.27) and solving the system of equations yields the following solution for (4.26):

p
v
â =
tr − t̄a − 2βγσ 2
(4.28)
αs
s

p
v 2 γσ 2 
γσ 2
b̂ =
tr − t̄a − 2βγσ 2 = v
â
(4.29)
α
2β
2β
An interior solution for â exists if the term in brackets in Equation (4.28) is positive.
p
That is equivalent to tr − t̄a > 2βγσ 2 which can also be interpreted in the way that the
expected savings from tax avoidance have to exceed the negative effect of risks coming
from avoidance activities.83 The relationship between the pay-performance sensitivity v
and the tax manager’s behavior is summarized in Proposition 4.3.
Proposition 4.3. In the second best case, an increase in the pay-performance sensitivity
v triggers both an increased level of tax avoidance activity â and an increased TCMS
quality b̂.
Proof. The proposition follows directly from an inspection of Equations (4.28) and (4.29).

83

Further, an interior solution for b̂ requires that b̂ > 1. This is the case, whenever β <
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This result differs from the implications derived in Proposition 4.1 for the semi-first best
case. This is because in the current setting the tax manager is able to deliberately choose
the TCMS quality in addition to the tax avoidance behavior. The manager uses the
TCMS to counterbalance the negative effect an increased compensation variability has on
expected utility and is therefore able to increase the level of tax avoidance.
The principal is not able to include the tax compliance effort b into the contract. Therefore, the problem in Equation (4.17) is only maximized with respect to the pay-performance
sensitivity v and the fixed salary F . Inserting the tax manager’s optimal choice variables â
and b̂ and calculating the optimal pay-performance sensitivity yields the following result:
v sb =

tr − t̄a
p
tr − t̄a + 2βγσ 2

(4.30)

The equilibrium levels of tax avoidance and TCMS quality can be obtained by inserting
the optimal pay-performance sensitivity v sb into â and b̂:


p
(tr − t̄a ) tr − t̄a − 2βγσ 2


asb =
p
2
α tr − t̄a + 2βγσ



p
s
s
2
2
t
−
t̄
−
(t
−
t̄
)
2βγσ
2
r
a
r
a
γσ 
tr − t̄a
γσ 2 sb

p
bsb =
=
a




2
p
2β
tr − t̄a + 2βγσ 2 2β
α tr − t̄a + 2βγσ 2

(4.31)

(4.32)

The last expression in Equation (4.32) confirms the result of Proposition 4.1 for the
second-best case. It shows that the effort the tax manager invests in implementing and
maintaining a TCMS bsb increases in the amount of tax avoidance asb . More tax avoidance
activity leads to a more sophisticated TCMS. This relationship can again be explained
with the two opposing effects that impact the risk of the after-tax income yet and consequently also the tax manager’s risk premium. A higher level of tax avoidance increases
the tax manager’s compensation risk V ar[S(e
yt )] because the wage is based on after-tax
income yet . In order to counterbalance this effect, the compensation risk is reduced by
implementing a more sophisticated TCMS.
Proposition 4.4 compares the equilibrium levels of tax avoidance and pay-performance
sensitivity between the semi-first-best case and the second-best case.
Proposition 4.4. In the second-best case,
1. the level of tax avoidance is lower than in the semi-first-best case (asb < asf b ).
2. the pay-performance sensitivity is higher than in the semi-first-best case (v sb > v sf b ).
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Proof. See Appendix.
The results in part 1 and part 2 are consistent with the findings of Desai and Dharmapala
(2006) that the level of incentive compensation is not always positively associated with
a firm’s tax avoidance activity. Firms that are able to prescribe the tax manager the
desired quality of the TCMS directly (semi-first-best case) can obtain a high level of
tax avoidance with a moderate level of incentive compensation. Firms that have no
opportunity to write a contract directly on the TCMS quality (second-best case), however,
exhibit ceteris-paribus a lower level of tax avoidance despite providing higher levels of
incentive compensation. Therefore, empirical studies that investigate the relationship
between managerial incentives and tax avoidance might also need to control for the firms’
heterogeneity in the ability to demand a certain level of compliance from their managers.
4.4.4

Comparative Statics

This section provides some insights into the impact of the tax manager’s personal characteristics and general properties of the tax environment on the equilibrium variables in
the second-best case. Proposition 4.5 begins with the pay-performance sensitivity v sb .
Proposition 4.5. The pay-performance sensitivity v sb increases in the regular tax rate tr
and decreases in
• the expected tax rate on avoided income t̄a ,
• the tax manager’s cost parameter β for implementing and maintaining a TCMS,
and
• the tax manager’s degree of risk aversion γ.
The pay-performance sensitivity is insensitive to changes in the tax manager’s ability to
avoid taxes α.
Proof. All results follow from a direct inspection of Equation (4.30).
Most of the results are straightforward. Higher expected tax savings (from higher tr
or lower t̄a ) make tax avoidance more attractive to the principal. In order to facilitate
an increased level of tax avoidance, more variable compensation is offered. When the
tax manager becomes less able to implement and maintain a TCMS (β increases), this
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has also an immediate negative effect on the tax manager’s ability to control the risk
from variable compensation. The principal counterbalances this effect by offering a less
performance-sensitive compensation. The same argument applies also for a more riskaverse tax manager. Finally, the tax manager’s ability to avoid taxes α has no impact on
the principal’s trade-off between efficient incentives and risk. Therefore, it is not included
into the pay-performance sensitivity.
Proposition 4.6 continues with the effect of the tax manager’s personal ability to avoid
taxes α and the ability to implement and maintain a TCMS β on the equilibrium values
of the tax manager’s choice variables.
Proposition 4.6. The equilibrium level of tax avoidance asb and TCMS quality bsb decrease in the tax manager’s cost parameter α for tax avoidance and the tax manager’s
cost parameter β for implementing and maintaining a TCMS.
Proof. See Appendix.
Both (inverse) ability parameters, α and β, increase the personal costs of the tax manager
for performing the respective task and therefore have a negative effect on the equilibrium
level. As the optimal levels of both activities are positively associated with each other,
both abilities have also a spill-over effect on the respective non-related task.
Finally, Proposition 4.7 shows the impact of marginal changes in the tax manager’s risk
attitude on the equilibrium behavior.
Proposition 4.7. The equilibrium level of tax avoidance asb decreases in the tax manager’s degree of risk-aversion γ. The TCMS quality bsb reacts ambiguously to changes of
the tax manager’s risk attitude. There exists a threshold-value γ † such that bsb decreases
in γ if γ < γ † and increases otherwise.
Proof. See Appendix.
Proposition 4.7 shows that the relationship between the tax manager’s risk attitude and
the equilibrium level of tax avoidance is monotonous. The more the tax manager fears risk,
the less he or she engages in risky tax avoidance activity. Interestingly, the relationship
between the tax manager’s risk attitude and the equilibrium effort in tax compliance
is U-shaped. This result is surprising as it might be assumed intuitively that a higher
degree of risk aversion is always counterbalanced with more risk-reducing tax compliance
activity. However, this is only the case if the tax manager’s risk aversion lies above the
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threshold value of γ † . For lower values of γ the level of tax compliance effort decreases in
γ and has the lowest value at γ = γ † . This result can be explained by the fact that an
increase of the tax manager’s degree of risk aversion has not only a direct (positive) effect
on the tax compliance effort but also a second indirect effect. This second effect stems
from a reduced avoidance activity and lower incentive compensation and is negative in
equilibrium. The interplay between both effects can be seen best in the tax manager’s
‘reaction function’ b̂ when applying the equilibrium parameters:
s
γσ 2 sb
bsb = b̂(v sb , asb ) = v sb
a
2β

(4.33)

The middle term in (4.33) increases in γ, whereas it is known from Proposition 4.5 and
the first part of Proposition 4.7 that v sb and asb decrease both in γ. Therefore, the tax
manager’s risk aversion exhibits a positive ‘compliance effect’ on the tax compliance effort
that works against a negative ‘avoidance effect’. For low levels of risk aversion (γ < γ † ),
the latter effect dominates the first one because the equilibrium levels of tax avoidance
and incentive compensation are relatively large. Hence, a reduction of tax avoidance and
incentive compensation is more efficient in counterbalancing the adverse effect of γ on the
tax manager’s risk premium (see Equation (4.9)) than increasing TCMS quality. For high
levels of risk aversion (γ > γ † ), the ‘compliance effect’ dominates the ‘avoidance effect’
because tax avoidance and incentive compensation are already comparably low and it is
more efficient to influence the risk premium by increasing TCMS quality bsb .
4.4.5

Robustness Analysis

For the main analysis in this paper, it has been assumed that a TCMS has only a single
impact on the manager’s tax avoidance activity. That is, a TCMS reduces the variance of the uncertain avoidance tax rate. As a result, Proposition 4.1 shows that the
tax manager’s effort in implementing as well as maintaining a TCMS and corporate tax
avoidance are complementary activities. This section scrutinizes this finding for a situation where an additional interaction between both activities exists. In particular, the
following model generalization illustrates how an interrelation between the tax manager’s
personal effort costs would affect the result that both tasks are complementary to each
other. For this purpose the tax manager’s cost functions C(a) and K(b) are replaced
by a general cost function D(a, b) that allows for an interaction between both activities
regarding the private effort costs. As before, it is assumed that the manager’s effort cost
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function is increasing and convex in both effort levels. That is,
∂D(a, b)
> 0,
∂a

∂D(a, b)
> 0,
∂b

∂D2 (a, b)
> 0,
∂a2

∂D2 (a, b)
≥ 0.
∂b2

(4.34)

The additional interaction between both activities through the manager’s effort costs is
captured by the cross-partial derivative ∂D2 (a, b)/∂a∂b. This cross-partial derivative can
be of any sign, however. A negative sign means that a higher TCMS quality decreases the
marginal effort costs from tax avoidance. In reality, this could be the case, for instance,
if the TCMS supports the tax manager in finding and implementing valuable avoidance
opportunities. In contrast to that, a positive sign means that a higher TCMS quality
increases the marginal effort costs from tax avoidance. This effect might occur if the
TCMS makes it more difficult for the tax manager to implement highly aggressive avoidance opportunities, for instance. Obviously, a cross-partial derivative of zero means that
there is no additional interaction between both activities. This is equivalent to the model
specification used in the main analysis with separate cost functions C(a) and K(b).
With the generalized cost function D(a, b) the agent’s certainty equivalent changes to
CE = F + v [(1 − tr )y + (tr − t̄a )a] −

γv 2 a2 σ 2
− D(a, b).
2b

(4.35)

The optimal level of avoidance effort a∗ is implicitly defined by the following first-order
condition:
v(tr − t̄a ) − γv 2 σ 2

a∗ ∂D(a∗ , b)
−
=0
b
∂a

(4.36)

The effect of the TCMS quality on the optimal avoidance level a∗ is obtained by implicit
differentiation of the above first-order condition with respect to b:
 ∗

∂a
∗


b−a
∂D2 (a∗ , b) ∂D2 (a∗ , b) ∂a∗

2 2  ∂b
−γv σ 
+
=0
(4.37)
−
b2
∂a∂b
∂a2
∂b
With further rearrangements the following expression can be obtained for the partial
derivative of a∗ with respect to b:
∂D2 (a∗ , b)
∂a∗
∂a∂b
=
∂D2 (a∗ , b)
∂b
γv 2 σ 2 b + b2
∂a2
γv 2 σ 2 a∗ − b2

(4.38)

Equation (4.38) represents the effect of the TCMS quality on the manager’s tax avoidance
activity. As the denominator and the first term in the numerator are always positive, the
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sign of the interaction between TCMS quality and tax avoidance activity depends on the
sign and magnitude of the cross-partial derivative of the effort cost function. In particular,
tax avoidance increases always in TCMS quality if this cross-partial is negative or zero.
Further, the TCMS quality has a positive effect on corporate tax avoidance if the crosspartial is positive and
∂D2 (a∗ , b)
γv 2 σ 2 a∗
<
∂a∂b
b2

(4.39)

holds. This means that a negative effect of the TCMS on corporate tax avoidance can
only occur if it has a sufficiently adverse effect on the manager’s marginal effort costs
from tax avoidance. Otherwise, TCMS quality and tax avoidance remain complementary
activities even with an additional interaction between both activities. As a result, it can
be concluded that the qualitative result in Proposition 4.1 remains intact if the TCMS has
additional supporting features for tax avoidance or does not restrain the tax manager’s
avoidance opportunities excessively.

4.5

Conclusion

This paper analyzes the interplay between tax avoidance and tax compliance activities
of corporate tax managers. Using a multi-task moral hazard model and comparing three
different scenarios (first-best, semi-first-best and second-best), it is possible to show that
the optimal incentive design and the respective avoidance activity of the manager depends
on the firm’s ability to include a desired level of TCMS quality into a compensation
contract.
A central finding of this paper is that corporate tax avoidance and implementing as
well as maintaining a TCMS can be complementary activities. This means that the
manager is able to engage in a higher level of tax avoidance activities if the TCMS is
of high quality. This positive relationship can be explained by the opposing effects both
activities have on the risk of the firm’s after-tax income and therefore indirectly also on the
manager’s compensation risk. While more tax avoidance increases the variability of the
after-tax income, the TCMS has a moderating effect on it. The model also shows that the
level of tax avoidance activity is lower if the desired TCMS quality can not be enforced
and therefore included into the contract even though the respective pay-performance
sensitivity is higher. Further, even if firms are able to control the effort in the TCMS
directly, they demand an implementation of it which is above minimum legal standards.
This is because the TCMS can be used as a second channel which is complementary to
variable compensation for facilitating a desired level of tax avoidance. The comparative
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statics analysis shows that incentive compensation for tax avoidance is endogenously
determined by many factors including expected tax savings, the tax manager’s ability to
implement a TCMS and his or her risk attitude. Additionally, the tax manager’s ability to
perform both tasks has an important impact on the exerted effort levels of both activities.
Finally, the paper also shows that corporate tax avoidance activity always decreases in the
tax manager’s degree of risk aversion but the tax compliance activity does not. The latter
result can be explained by the interplay between a direct, positive ‘compliance effect’ and
an indirect, negative ‘avoidance effect’ whereas for low levels of risk aversion the latter
effect dominates the first one and for high levels of risk aversion it is the other way round.
It is also possible to draw some important conclusions from this investigation for empirical
tax research. First, the paper finds another potential explanation why the evidence on
the relationship between after-tax incentive compensation and corporate tax avoidance is
mixed. If firms are heterogeneous in their ability to enforce a desired quality of the TCMS
the frequently assumed positive association might only be found if someone controls for
this aspect. Second, the paper gives an idea of how personal characteristics of tax managers determine an observed level of corporate tax avoidance and tax compliance. Future
studies that investigate the relationship between corporate managers and tax avoidance
might want to include characteristics like ability to perform avoidance or personal risk attitude. Finally, due to the illustrated complementary relationship between tax avoidance
and tax compliance, the quality and size of a firm’s TCMS might be used as another,
rough but better observable estimator for corporate tax avoidance activities.
Also, for tax regulators this study provides an interesting insight. As a sophisticated
TCMS facilitates the provision of incentives for tax avoidance activities, adopting high
legal standards in the implementation of such a system might have an unintended backfire
effect leading to more tax avoidance instead of less.
This study is also subject to a number of limitations which are discussed briefly here.
The model in this paper assumes that a TCMS has the single purpose of reducing risks
associated with tax avoidance. However, this assumptions might reflect only a part of the
real world effects of a TCMS in a firm. For instance, it is possible that a TCMS affects
also the tax manager’s abilities and private costs associated with tax avoidance in either
direction. Section 4.4.5 addresses this issue by using a general cost function. If a TCMS
makes it cheaper for the manager to engage in tax avoidance activities (e.g. due to better
infrastructure), similar results can be obtained. If, however, the TCMS has an adverse
effect on the tax manager’s corporate tax avoidance ability, the TCMS might become a
substitute to tax avoidance instead of a complement. Further, it should be noted that
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the use of the LEN model trades off the benefits from having explicit solutions with the
disadvantage of very restrictive assumptions. The paper derives only the optimal linear
contract, although literature suggests that convex contracts are frequently used (Rego
& Wilson, 2012). Nevertheless, the results of this model should help to get a first idea
of how managerial incentives, corporate tax avoidance activities and tax compliance are
related to each other.

4.6

Appendix

Contracting Solution in the Semi-First-Best Case
The contracting solution can be obtained by substituting the avoidance level a in Equations (4.17) and (4.18) with the agent’s optimal avoidance level a∗ from (4.20). The
participation constraint is always binding because otherwise the principal could always
increase the expected utility by decreasing fixed compensation. Hence, the fixed salary
can be expressed as follows:
γ
F = C(a ) + K(b) +
2
∗



v 2 (a∗ )2 σ 2
b



− v [(1 − tr )y + (tr − t̄a )a∗ ]

(4.40)

Substituting the fixed salary in (4.17) by (4.40) leads to the following unconstrained
maximization problem:
 2 ∗ 2 2
v (a ) σ
∗
max (1 − tr )y + (tr − t̄a )a −
− C(a∗ ) − K(b)
(4.41)
b,v
b
The optimal contracting parameters v sf b and bsf b follow from the first order conditions
and are reported in Equations (4.21) and (4.22). The resulting fixed salary is reported
below:
F sf b =

i
1 hp
2βγσ 2 Z(6βγσ 2 + 4(tr − t̄a )2 − 7(2βγσ 2 )(tr − t̄a )2 − 6(2βγσ 2 )2 − (tr − t̄a )4
2αZ
(4.42)

!
p
2βγσ 2
− (1 − tr )y 1 − √
Z

(4.43)

Contracting Solution in the Second-Best Case
The calculation of the optimal contract parameters is analogous to the semi-first-best case.
As the TCMS quality is determined by the manager through b∗ , the principal maximizes
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the problem in (4.41) by choosing v only. The fixed salary that ensures the manager’s
participation is reported below:

F

sb

p
(tr − t̄a )2 (tr − t̄a − 2βγσ 2 )2
p
=−
− (1 − tr )y
2α(tr − t̄a + 2βγσ 2 )2

tr − t̄a
p
tr − t̄a + 2βγσ 2

!
(4.44)

Proofs
Proof of Proposition 4.1.
The partial derivative of a∗ with respect to b equals
v 3 (tr − t̄a )γσ 2
∂a∗
=
.
∂b
(αb + v 2 γσ 2 )2

(4.45)

Since the denominator, v, γ and σ 2 are positive and tr is assumed to be greater than t̄a ,
the partial derivative is unambiguously positive and a∗ is increasing in b.
The partial derivative of a∗ with respect to v equals
∂a∗
b(tr − t̄a )(bα − v 2 γσ 2 )
.
=
∂v
(αb + v 2 γσ 2 )2

(4.46)

The sign of this derivative depends on the magnitudes of the parameters in the second
bracket in the numerator. In particular, it is positive whenever
s
bα
v<
γσ 2

(4.47)

and negative otherwise.
Proof of Proposition 4.2.
Part 1: The optimal amount of tax avoidance in the semi-first-best case in (4.24) can be
rewritten as
√

p
p
2 2βγσ 2
Z − 2βγσ 2
asf b = af b −
.
(4.48)
α(tr − t̄a )
In order to prove that asf b < af b , it is sufficient to show that the term in brackets in the
numerator in (4.48) is positive. Re-substituting for Z yields the following expression for
the numerator:
p

p
p
2
2
2
2
2 2βγσ
2βγσ + (tr − t̄a ) − 2βγσ
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As the first term in brackets is always larger than the second term, the numerator is
always positive. This proves that asf b < af b .
Part 2: Proving that bsf b > bf b is equivalent to showing that bsf b is an interior solution of
the problem in Equations (4.17) to (4.19) because bf b = 1 is a corner solution. Define β †
as a threshold value with


p
(tr − t̄a )2 α + 2γσ 2 − α2 + 4αγσ 2
p
.
β† =
4γσ 2 α2 + 4αγσ 2

(4.50)

Then bsf b is an interior solution of the problem in Equations (4.17) to (4.19) if β < β †
and a corner solution (bsf b = bf b = 1) otherwise. Therefore, bsf b is larger than bf b if and
only if β < β † .
Proof of Proposition 4.4.
Part 1: In order to show that asb < asf b , it is necessary to show that

p


p
2 Z − 2βγσ 2
(tr − t̄a ) tr − t̄a − 2βγσ 2
2
2βγσ
tr − t̄a


asb =
−
= asf b (4.51)
<
p
α
α(t
−
t̄
)
2
r
a
α tr − t̄a + 2βγσ
always holds.
With comprehensive rearrangements it is possible to show that this relation is equivalent
to
0 < tr − t̄a −

p
2βγσ 2 .

(4.52)

Since it has been assumed for an interior solution that the above relation always holds,
this also proves that asb < asf b .
Part 2: By rearranging, v sb in Equation (4.30) can also be rewritten as
p
2βγσ 2
p
v sb = 1 −
.
tr − t̄a + 2βγσ 2
To prove that v sb > v sf b , it is sufficient to show that
p
p
2βγσ 2
2βγσ 2
p
1−
>1− p
(tr − t̄a )2 + 2βγσ 2
tr − t̄a + 2βγσ 2

(4.53)

(4.54)

or equivalently that
tr − t̄a +

p
p
2βγσ 2 > (tr − t̄a )2 + 2βγσ 2 .
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Squaring both sides and rearranging yields
2(tr − t̄a )

p
2βγσ 2 > 0.

(4.56)

Due to the assumption of tr > t̄a , this is always true. This proves that v sb is always larger
than v sf b .
Proof of Proposition 4.6.
The effect of an increase of α on asb and bsb can directly be seen from Equations (4.31)
and (4.32). A formal proof is therefore omitted.
The effect of an increase of β on asb follows from the partial derivative of asb with respect
to β which is always negative:
∂asb
=−
∂β

p
2βγσ 2 (tr − t̄a )2

2 < 0
p
2
αβ tr − t̄a + 2βγσ

The derivative of bsb with respect to β is as follows:
h
i
p
p
2
2
2
2
2
βγσ (tr − t̄a ) (tr − t̄a ) + 3 2βγσ (tr − t̄a ) − 4βγσ
∂bsb
=−

2
p
√
∂β
2 2αβ 2 tr − t̄a + 2βγσ 2
As the denominator and the term

p

(4.57)

(4.58)

βγσ 2 (tr − t̄a )2 in the numerator are always pos-

itive, the derivative is negative if the term in the squared brackets is always positive.
Rearrangements of this term yield that this is the case if
p
i
p
2 2βγσ 2 hp
2
tr − t̄a − 2βγσ >
2βγσ 2 − 2(tr − t̄a ) .
tr − t̄a

(4.59)

For an interior solution it has been assumed that left hand side in (4.59) is always positive.
Therefore, Equation (4.59) holds always if the right hand side is negative. The right hand
side is negative if
2(tr − t̄a ) −

p

2βγσ 2 > 0

(4.60)

holds. This is always true because
2(tr − t̄a ) −

p
p
2βγσ 2 > tr − t̄a − 2βγσ 2 > 0.

Therefore, the partial derivative of bsb with respect to β is always negative.
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Proof of Proposition 4.7.
The effect of an increase of γ on asb follows from the partial derivative of asb with respect
to γ which is always negative:
p
2βσ 2 (tr − t̄a )2
∂asb
=−
2 < 0
p
√ 
∂γ
2
α γ tr − t̄a + 2βγσ

(4.62)

The derivative of bsb with respect to γ is as follows:
 


p
√
>

2 (t − t̄ )3 t − t̄ − 3 2βγσ 2 
 

2σ
sb
r
a
r
a
∂b
=
3
= 0
p
√ 


∂γ
2


4α βγ tr − t̄a + 2βγσ

<



(4.63)

The sign of (4.63) is ambiguous and depends on the sign of the last bracket term in the
numerator because all other terms are positive. Define γ † as threshold value with
γ† =

(tr − t̄a )2
,
18βσ 2

then the term in brackets is always negative if γ < γ † and positive otherwise.
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Conclusion

This thesis investigates how taxation affects incentives and compensation of managers
who are in an agency relationship with firm owners. It contributes to prior literature
in two ways. On the one hand, it provides the first comprehensive review of theoretical literature that investigates the impact of taxation on agency conflicts between firm
owners and managers. On the other hand, it derives novel results for selected problems
in two research topics that have received only modest attention from theorists so far:
wage taxes and corporate tax avoidance. First, the effect of wage taxes on the firms’
competition for highly skilled CEOs are explored. Second, the thesis investigates the
interrelation between management incentives, corporate tax avoidance, and tax compliance. The results of this thesis are relevant for various groups of users. Decision makers
in business are able to improve their understanding of how taxes affect work contracts
and the behavior of all contracting parties. Tax regulators can use the results to evaluate
the consequences of proposed policies for the business environment. Also, empirical tax
and accounting researchers benefit from this thesis by gaining testable hypotheses and
potential explanations for mixed or unexpected results of prior empirical studies.
The paper presented in Chapter 2 of this thesis summarizes the research findings of prior
theoretical literature about the impact of taxes on agency conflicts between firm owners
and managers. It illustrates how taxes are usually implemented into agency models,
identifies opportunities for future analytical tax research, and derives empirical predictions
from existing theoretical contributions. The study shows that so far researchers in this
area have restricted their attention to effects of corporate taxes, wage taxes, bonus taxes,
and shareholder taxes on issues of optimal compensation design, investment and capital
structure, corporate tax avoidance, and transfer pricing. The review also allows for three
general conclusions. First, the extent to which different tax types are included into agency
models depends on the underlying research motivation. Second, the models used in this
research area are frequently quite simplified. Third, the reviewed papers are only loosely
connected with each other. Although the analysis in this paper has been carried out very
carefully, it should be noted that there are potential limitations of this study. Due to its
theoretical focus, the paper includes empirical literature only where it relates to any of the
derived empirical predictions. Therefore, it is not intended to provide a comprehensive
picture about the state of empirical literature in this field and it should not be used to
that end. Further, the gaps suggested for future analytical research provide only a rough
idea of potentially interesting research topics and are not complete. Moreover, the study
reveals that corporate taxes have been researched most intensively in this field and that
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several tax types such as value added taxes or eco taxes have not been investigated at
all. Therefore, in many cases an overall conclusion about the impact of ‘taxation as a
whole’ on agency conflicts between firm owners and managers seems to be flawed as not
all potentially relevant tax types have been analyzed yet.
The paper in Chapter 3 of this thesis analyzes the impact of taxation of corporate profits
and wages on the firms’ competition for highly skilled human resources such as CEOs.
In doing so, it compares a setting of national competition with a setting where the competing firms are located in different tax jurisdictions and therefore tax rates might be
different. As a key result, the paper highlights that sufficiently large wage tax rate differentials provide incentives for managers to change their hiring decision compared to a
situation with uniform taxation. Further, the model shows the result that differences in
corporate tax rates do not affect the firms’ competition for CEOs. Moreover, firm risk
and the CEO’s risk attitude become determining factors of the competition outcome if the
CEO’s action choice is non-observable and the difference between wage tax rates is within
an intermediate range. Additionally, in an international competition setting the CEOs’
gross compensation levels react ambiguously to wage tax rate changes in the country of
the hiring firm. Some aspects of the paper should be discussed critically. The model
provides results from a partial equilibrium perspective and relies crucially on the assumptions that highly skilled CEOs are scarce and sufficiently mobile. However, relaxing these
assumptions might lead to different results and an investigation of such a situation would
potentially require a model that takes a general equilibrium perspective. Further, the
competition is insensitive to differentials of the corporate tax rate due to the following
implicit assumption: The model assumes that the after-tax profit of each firm when losing
the competition and hiring an ordinary CEO is equalized due to market forces. A relaxation of this assumption, however, would also imply that corporate tax rates become an
additional determining factor for the outcome of competition. The research addressed in
this paper could be extended in two ways. First, the paper assumes that the compatibility
between CEOs and firms is certain and common knowledge. In reality, however, it might
be subject to some uncertainty or even another source of private information of the CEO.
As this would also affect each firms’ contracting solution and the competition outcome, it
might be interesting to investigate such a scenario. Second, the firms are assumed to be
homogeneous regarding their size and business risk. Assuming different parameters for
each firm might yield interesting twists between compatibility, firm size, and risk even in
the absence of differential taxation.
The paper in Chapter 4 of this thesis investigates the relationship between characteristics
of corporate tax managers, incentive compensation, corporate tax avoidance, and tax
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compliance. The main finding of the paper is that tax avoidance and tax compliance
by means of implementing and maintaining a TCMS can be complementary activities.
This result occurs because the manager is risk-averse and both activities have contrary
effects on the risk of the performance measure in use. That is, tax avoidance activities
increase the variance of after-tax profit, whereas a TCMS reduces it. Additionally, it
can be shown that the association between incentive compensation and observed levels of
tax avoidance depends on a firm’s ability to require a certain compliance level from the
tax manager. Furthermore, optimal levels of incentive compensation, tax avoidance and
TCMS quality are essentially determined by the tax manager’s personal characteristics
such as ability for both tasks and the degree of risk aversion. The main result, that is the
complementary between tax avoidance and tax compliance, however, should be interpreted
with some caution due to the following reason: The paper assumes that the scope of how
a TCMS affects firms and managers is quite narrow. For instance, the model abstracts
from any positive or negative effects a TCMS might have on the manager’s personal
costs from tax avoidance. By use of a general cost function the paper shows that the
positive association between levels of tax avoidance and tax compliance might change if
the TCMS makes tax avoidance more costly for the manager. Further, setting up a TCMS
would normally require monetary investments by the firm and a high-quality TCMS has
additional positive effects on other areas of the firm’s tax function than corporate income
tax (e.g. VAT). These potential effects are, however, also absent in the current model and
would require further attention. As a possible extension, someone might want to integrate
wage taxes into the model as they affect the manager’s compensation risk. This could
lead to interesting and novel insights regarding the association between the level of wage
taxation and levels of corporate tax avoidance as well as of tax compliance.
The papers in Chapters 3 and 4 of this thesis as well as the reviewed publications in
the review paper are connected with each other by having the same research focus and
method. That is, they use agency models to illustrate the impact of taxation on the
relationship between firm owners and managers in various situations. For this purpose,
prior literature as well as the papers of this thesis partially use modeling approaches that
include assumptions and simplifications which have been established to some extent in
this research area. Some of those simplifications should be addressed at this point and
evaluated critically. Many studies, including the papers of this thesis, assume taxes to
be proportional and when evaluating the impact of taxation the focus lies frequently on
marginal changes of tax rates. However, linear tax rates are only common for certain tax
types such as corporate income taxes or dividend taxes, whereas many wage tax schemes
around the world are, for instance, progressive. Fellingham and Wolfson (1985) point
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out that a progressive tax scheme induces risk aversion. This additional aspect of how
taxation affects agency conflicts has been mostly neglected in theoretical contributions
so far. Also, the focus on tax rate changes seems to be quite narrow because it features
a single policy tool available to the tax regulator without addressing other aspects such
as tax base or timing that might imply different effects (e.g. Niemann, 2008). Of course,
issues of timing (e.g. from depreciation schedules or tax-loss carry forwards) could only
be captured consistently in a setting of multiple periods. Only few contributions have
tried to ask and answer research questions in such a setting. Further, many contributions
ignore or simplify the effects of taxation on the manager’s reservation utility. However,
this approach becomes in particular problematic if someone tries to examine the overall
effect of taxation on compensation levels of managers (Katuscak, 2004). The paper in
Chapter 3 circumvents this problem by making the source of the manager’s reservation
utility endogenous and therefore offers a potential approach to address this issue in future
investigations. Finally, many papers in prior literature as well as all papers included
in this thesis use the LEN framework to answer research questions. The attraction of
this model type lies in its tractability and the possibility to derive closed-form solutions.
However, these advantages come with a number of drawbacks that should be kept in mind
when applying this framework.84 First, it restricts attention to linear contracts. While
Holmstrom and Milgrom (1987) find that linear contracts are indeed optimal under certain
conditions, this is not necessarily always the case and there is empirical (tax) literature
that shows that firms offer their managers convex contracts (e.g. Rego & Wilson, 2012).
Second, the use of the negative exponential utility function disentangles the manager’s
wealth level from his or her degree of risk aversion. This in turn leads to the result that
the provision of incentive compensation and fixed compensation can be separated from
each other.85 This effect, however, also implies that some of the potential effects of taxes
are lost in this specific model type. In particular, the reduction of fixed salary received
by the manager due to wage taxation does not alter his or her degree of risk aversion and,
therefore, does not provide any additional incentives for the principal to change variable
compensation. In line with this observation, theoretical tax literature using LEN models
frequently finds that wage taxes have no effect on the variable compensation component.
However, even though this perception is true when using the negative exponential utility
84

85

I am very grateful to Thomas Hemmer, whose lecture motivated me to adopt a more critical attitude
towards the usage of certain model types and in particular of the LEN model.
This effect can also be seen in the second paper of this thesis where firms compete for the CEO
through fixed salary offers only, whereas variable compensation is unaffected by competition.
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function it might not hold when applying a more general utility function. As a result,
the above observations should help to obtain a more critical view on how much can be
learned about the effects of taxes on the structure and level of compensation when the
LEN framework is applied.
In conclusion, this thesis provides evidence that there are many situations where taxes
affect the incentives and compensation of managers that are in an agency relationship with
firm owners. Prior theoretical literature has analyzed these situations to some extent and
this thesis contributes to the topic by providing novel insights into two selected problem
areas. Nevertheless, the literature review shows that there is enough room for future
investigations and researchers are invited to improve our understanding of how taxes
shape the relationship between firm owners and managers.
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