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Abstract 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 that 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
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agency models, derive empirical predictions, and identify research gaps for future
tax research.

Keywords Analytical tax research - Principal-agent conflict - Corporate
income tax - Wage tax - Bonus tax - Shareholder tax

1 Introduction

Conflicts of interest between firm owners and firm management caused by the
separation of ownership and control are among 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. 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, for instance, if the manager’s expected
utility drops below his reservation utility. Furthermore, taxes change the informa-
tion content and incentive effect of managerial performance measures. An after-tax
performance measure motivates the manager to engage in tax avoidance activities
but is also noisier than pre-tax compensation as it is influenced by tax legislation
such as tax rate changes. Transfer prices, used for the purpose of internal
coordination and control, are affected by taxation as well as they are a determining
factor for the allocation of taxable income in multinational firms.

Recently, maybe as a response to a call for more theoretical guidance (e.g.,
Shackelford and Shevlin 2001; Hanlon and Heitzman 2010), the role of taxation in
relation to agency conflicts between firm owners and managers has received
increasing attention.' 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 the 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) accounting and

! 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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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 owners and
managers. 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, the following themes recur. 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 tax types to analyze
whether and how those 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. In this set of papers, scholars elaborate on 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 conse-
quences 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, asset prices, and
multi-jurisdictional 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
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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 et al. 2012).

The paper proceeds as follows. Section 2 describes the methodology used to
identify the relevant studies for our review. A table at the end of Sect. 2 depicts the
number of studies grouped by tax type, broad research topic, and publication period.
Section 3 illustrates how taxes are typically implemented in principal-agent models
by the use of a LEN model. In Sects. 4 to 7, we present and discuss the results for
each of the four identified tax types: corporate income taxes (Sect. 4), wage taxes
(Sect. 5), bonus taxes (Sect. 6), and shareholder taxes (Sect. 7). Sections are split
into the thematic subsections: compensation, investment and capital structure, tax
avoidance, transfer pricing, and future research.” 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
result(s). 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 8 concludes with a
discussion of further unanswered research questions and an outlook into future tax
research.

2 Methodology

To identify relevant literature, we reviewed tax articles published in top journals,
tax survey papers and textbooks. Additionally, we conducted several database
searches using 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 “asymmetric information” in combination
with the keyword “tax” in all titles and abstracts of the database content. This
procedure resulted in a data set with slightly over 600 articles.

To derive the final set of papers, we excluded articles that do not utilize an
analytical model to address their research question. 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 scope 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 1 provides an overview of
all articles grouped by tax types and shows how the number of contributions
increases over time.

2 Due to a lack of literature, tax avoidance and transfer pricing issues are only present in Sect. 4.
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Table 1 Publications over time

Before 2001 2001 to 2010 After 2010 Total

A. Corporate income taxes

Compensation - 4 4 8
Investment decisions and capital structure 4 5 3 12
Corporate tax avoidance - 3 2 5
Transfer pricing 1 - 4
Total 7 13 9 29
B. Wage taxes

Compensation - 3 8 11
Investment decisions and capital structure - - 2 2

Corporate tax avoidance - - _ _
Transfer pricing - - - -
Total - 3 10 13
C. Bonus taxes

Compensation - - 4 4
Investment decisions and capital structure - -

Corporate tax avoidance - - — _

Transfer pricing - - - _

Total - - 5 5
D. Shareholder taxes

Compensation - 2 - 2
Investment decisions and capital structure 2 2 1 5

Corporate tax avoidance - - — _

Transfer pricing - - - -

Total 2 4 1 7
E. Aggregate development

Sum of A to D 9 20 25 54
—Papers with multiple tax types -0 -4 =5 -9
Total 9 16 20 45

Panels A to D show the numbers 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 aggregate development. Papers that discuss multiple tax types, and
thus belong to more than one of the panels A to D are subtracted to avoid double counting

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.” We initially introduce the
LEN model without taxes to then illustrate the impact of taxation first by

3 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 function, and normally distributed performance measures.
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implementing wage tax only (unilateral approach) and subsequently by implement-
ing multiple taxes affecting both contracting parties (multilateral approach).

In the standard LEN model, a risk neutral principal (which 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 + ¢, which is subject to a normally
distributed noise term, &. The noise term has an expected value of zero and variance
o, e~N(0, ), which represents environmental factors unrelated to the provided
effort level. The agent’s effort costs, C(a), increase and are strictly convex in the
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 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) = %az, 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, which consists of a fixed payment, f, and a variable payment, vx, with
incentive rate, v, and performance measure, x.

The agent aims to maximize his or her certainty equivalent,

CE() = Els| - 2 Varls) -~ 2, (1)
2 2
in which o denotes the agent’s coefficient of absolute risk aversion.” The agent’s
certainty equivalent equals expected compensation, E[s], less a risk premium,
§ Var|s], and the cost of effort, %az. 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 or her.°
The principal aims to maximize the expected net outcome, I, which equals the
expected outcome less the expected compensation, IT = 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 or
her reservation utility U,

CE(a") 2 Uy, )
where the dagger symbol (}) denotes optimality. Additionally, the principal antic-

ipates that the agent chooses the effort level to maximize his or her certainty
equivalent (incentive compatibility constraint),

4 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 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 agent’s certainty equivalent.

S 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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a' € argmax CE(a). (3)

Summarized, the principal’s optimization problem is given by

max I1(-) = E[x — ]

af.v
s.t.(PC) : CE(a') > U (P)
(1C) : a' € arg max CE(a).

Note that the principal can always increase the outcome by reducing the compen-
sation until the agent’s certainty equivalent meets the 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 plus the reservation
utility, E[s] = % Varls] 4+ $a* 4+ Uy. Solving the optimization problem to determine
the optimal effort level, af, and the optimal incentive rate, vf, yields

1

Tt T
a=v and vi=—7-.
1 4 ao?

(4)
The optimal effort level equals the incentive rate. The optimal incentive rate
decreases in the variance of the performance measure, a2, and the agent’s degree of
risk aversion, o)

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, t,,, affect effort
decisions and incentive systems (e.g., Katuscak 2004). If the compensation is
subject to wage taxation, the agent receives a net income equal to (1 — 7,,)s and the
resulting certainty equivalent is

CE.(-) = (1 — 1,)E[s] — (1 — TW)ZgVar[s] —%az‘ (5)
Note that the wage tax rate has a linear impact on the expected compensation and a
quadratic impact on the risk premium. The expected compensation of the agent is
exactly 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. In the presence of wage taxation, the variance of the agent’s net

7 If we allow for a general effort cost function C(a), the optimal effort level and incentive rate are
determined by C’'(al) =v and +f = m 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, 62, and in the agent’s degree of risk aversion, o. This is in line with
the Incentive-Intensity-Principle (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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compensation is equal to (1 — rw)zv%z. Recall that the cost of effort is not affected
by wage taxation.

The principal’s objective function, II, 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 CE,(+) in the above optimization problem, (P), and
solving it yields

(6)

al=(1 -1, and vi= TTa0?
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 sub-
stitution 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, an increase to the wage tax rate would negatively affect the
agent’s effort decision but not his incentive rate and thus would harm the firm.

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 contracting decisions, while accounting for interactions between
tax types (e.g., Koethenbuerger and Stimmelmayr 2014). In the following, we
implement wage taxes, t,, corporate income taxes, 7., and dividend taxes, 7,.
Furthermore, we illustrate the effect of placing corporate income tax deductibility
limitations on managerial compensation which is a frequently discussed legislative
instrument to influence the design of compensation contracts.® The fraction of the
agent’s compensation that is not corporate tax-deductible is denoted by k € [0, 1].
For this setup, the principal’s objective function is given by’

max IT, = (1 — 14)((1 — ©.)E[x — 5] — T.kE[s]). (7)

The dividend tax rate, t,, reduces the principal’s outcome proportionally, an
increase in the corporate income tax rate, 7., reduces the expected net income,
(1 —1.)E[x — 5], and increases the costs associated with the limited deductibility,
1.kE[s]. As before, the wage tax rate, t,, does not directly affect the principal’s
objective. The incentive compatibility and participation constraints are the same as
in the previous setting. Replacing I1; and CE,(-) for IT and CE(-) in the original
optimization problem, (P), and solving it for the optimal effort decision and the
optimal incentive rate yields

8 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 all corporate profit in our single-period model is distributed to the corporate
shareholders as dividends, and thus is 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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. 1-1
T: 1 —1,)v! d T: ¢ .
a'=(1-1,v and v (=t ke) (I + o0 (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
influence the optimal incentive rate. An increase in the corporate income 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 agent’s
effort choice. It reduces the principal’s outcome and increases the cost of com-
pensation 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 income taxation does not
influence the optimal incentive rate if the agent’s compensation is fully corporate
income 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 contracting decisions.

Throughout this example, we use a couple of simplifications that are common in
the papers we reviewed. First, we implement all tax types as proportional taxes. This
is reasonable for corporate income taxes and dividend taxes which are proportional
in most countries. However, as for wage taxation, progressive tax schemes are
prevailing in practice. Second, we do not consider the possible impact of (wage)
taxation on the agent’s reservation utility Uy. Third, the above model is a single-
period model, and thus does not allow for analyzing typical multi-period tax issues
like tax loss carryforwards.

4 Corporate income taxes

Whenever firms generate profits, a significant fraction is transferred to the public
purse through corporate income taxation.'® For example, in 2016 central govern-
ment statutory corporate tax rates in the OECD ranged between 8.5% in Switzerland
and 35% in the US (OECD 2016a). This transfer distorts economic activity as
corporations adjust their decision making 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.

10 Throughout the rest of the text, we refer to corporate income taxation as corporate taxation.
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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 that
maximizes pre-tax 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).11

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 or she anticipates the reduction in the
compensation. To counterbalance this effect, the principal boosts incentives and
offers the agent a higher bonus which 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 the
compensation is based on after- or pre-tax earnings. The results in Ewert and
Niemann (2012) allow for the following empirical prediction:

Prediction 1 (Pay-performance sensitivity and after- vs. pre-tax performance
measures) The pay-performance sensitivity is higher for compensation contracts
based on 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 are further affected by corporate taxation if the manager’s compen-
sation 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 non-performance 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 et al. (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

' 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 and Niemann 2015).
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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, Gox (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,
Gox (2008) shows in a 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.'? The equilibrium effort level can increase 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
VoBmerbdumer (2012) to analyze how tax deductibility limits placed on total
managerial compensation influence incentives. While using a LEN framework
similar to the illustrative example in Sect. 3, he finds that tax deductibility
limitations unambiguously decrease equilibrium effort, pay-performance sensitivity
as well as the manager’s total compensation.'? Bauer and Kourouxous (2017) 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 tax deductibility
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 (Limited corporate tax deductibility and pay-performance
sensitivity) A decrease in the tax deductibility of total compensation reduces
pay-performance sensitivity.

Prediction 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.,
Hall and Liebman 2000; Rose and Wolfram 2000; Perry and Zenner 2001),
empirical evidence related to Predictions 2 and 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

2 In an extension, Gox (2008) shows that this can also occur in a binary setting.

'3 This is true regardless of the distribution of negotiating power between the agent and the
principal.
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(2003) show that limiting the corporate tax deductibility of stock option plans can
distort the decision to implement such a plan. Taxation encourages the implemen-
tation 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 or her 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 leads to the following empirical prediction:

Prediction 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) in combination with formulary appor-
tionment as recommended by the European Commission recently.'* Due to the
CCCTB which comprises the profits of all subsidiaries, the incentive problems of
headquarters of multinational enterprises (principal) to motivate subsidiary man-
agers 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 profits. In short, formulary apportionment leads to effort and
hence compensation shifting from high-tax to low-tax countries which results in an
increased profit (Martini et al. 2016). The implied effect on observed compensation
levels is summarized by the following empirical prediction:

Prediction 5 (Formulary apportionment and compensation) The compensa-
tion of subsidiary managers in low-tax countries is higher than the compensation of
subsidiary managers in high-tax countries if firms are subject to formulary
apportionment.

First evidence in support of this prediction is documented by Eichfelder et al.
(2015) who analyze a local business tax in Germany which is set at the municipal
level.

In summary, the 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 the salary is subject
to deductibility limitations for tax purposes. However, the corporate tax does not

!4 Currently, the corporate taxation of multinational enterprises relies on the system of “separate
accounting” which means that profits are calculated and taxed for each country separately in line
with the respective 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 using a
predefined formula including relative amount of turnover, payroll and assets (formulary
apportionment).
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Table 2 Corporate taxes and the design of compensation schemes

References

Model

Research question

Tax-related effects

Bauer and
Kourouxous
(2017)

Ewert and
Niemann
(2012)

Gox (2008)

Halperin et al.
(2001)

Katuscak
(2004)

Martini et al.
(2016)

Niemann and
Simons
(2003)

Continuous moral hazard
model with delegated
investment decision
using the mean—
variance criterion

LEN model, single- and
multi-period

LEN model, cash flow
comprises two
uncontrollable random
factors

Binary moral hazard
model with continuous
effort

Continuous moral hazard
model

LEN model with two
agents (subsidiary
managers)

Continuous stock options
model

What is the effect of

corporate taxation in a
delegated investment
setting when a capital
charge rate is used to
calibrate managerial
investment incentives?

What are the effects of

taxation on optimal
incentive schemes in
different scenarios?

How do tax deductibility
limits on fixed
managerial
compensation influence
the design of incentive
contracts?

How do tax deductibility
limits on fixed
compensation affect
managerial incentives
and decisions?

How do corporate taxes
and wage taxes on
executive compensation
impact the design of
incentive contracts?

How does formulary
apportionment influence
managerial incentives?

How does taxation affect
the decision to
implement stock option
plans?

Corporate taxes do not

influence the optimal
performance as long as
the manager’s
remuneration is fully
tax-deductible.
Otherwise, corporate
taxes reduce equilibrium
effort and pay-
performance sensitivity.

The performance measure

(after- vs. pre-tax)
influences the effort
level and the pay-
performance sensitivity.

Corporate tax deductibility

limits on managerial
compensation induce
incentive schemes that
reward managers for
luck.

Corporate tax deductibility

limits on fixed
compensation
components induce a
shift to variable
compensation while
raising the manager’s
expected total
compensation.

Corporate taxes do not

distort incentives.

Firms increase

compensation
expenditures in low-tax
countries while reducing
them in high-tax
countries.

Depending on the relation

to the capital gains tax
level, corporate tax can
favor the
implementation of stock
option plans.
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Table 2 continued

References Model

Research question

Tax-related effects

Niemann (2011) Binary moral hazard

model

VoBmerbdumer LEN model

How does asymmetric

corporate taxation (of
profits and losses)
impact the demand for
and the design of
remuneration contracts?

How do tax deductibility

Under asymmetric

corporate tax, the
principal offers
contracts to the agent
less frequently than
under symmetric
taxation.

Deductiblity limits reduce

(2012) limits on total pay-performance
compensation affect sensitivity and
managerial managerial
compensation compensation.
packages?

only affect the design of incentive contracts but can also influence the fundamental
decision of whether a performance-based contract 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 provides an overview of the
articles discussing the effects of corporate taxation on the design of compensation
schemes.

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.'> Corporate taxes further
affect investment decisions 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.'®
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

15 See Hall and Jorgensen (1969).
16 See Hanlon and Heitzman (2010).
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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 6 (Corporate taxes and firm-specific skills) An increase in the
corporate tax rate reduces managerial effort to acquire firm-specific skills.

Similarly, Berk et al. (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 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 trade-off can further depend on a variety of firm and manager
characteristics. Bhagat et al. (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.'”
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 short-term 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 which influences firm value since it is anticipated by the
shareholders. Seetharaman et al. (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 turn increases agency costs. At high tax
rates the tax-debt shield benefit becomes large and dominates the use of managerial

"7 This is in line with the empirical findings presented in their paper.
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ownership as a mechanism to control for agency costs. From this result, we derive
the following empirical prediction:

Prediction 7 (Corporate taxes and managerial ownership) 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 information
regarding the quality of investment 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.'®

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.'” 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 compensation is based on pre-tax
performance measures (Bauer and Kourouxous 2017).

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:

'8 For further information on the pecking order theory see Myers and Majluf (1984).
19" See for instance Phillips (2003) and Gaertner (2014).
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Table 3 Corporate taxes, investment decisions and capital structure

References

Model

Research question

Tax-related effects

Bauer and
Kourouxous
(2017)

Berk et al.
(2010)

Bhagat et al.
(2011)

Carlson and

Lazrak (2010)

Cheong (1998)

Cheong (1999)

Jaggia and
Thakor (1994)

Kale and Noe
(1991)

Continuous moral hazard
model with delegated
investment decision
using the mean—
variance criterion

Continuous model with
finite time horizon

Continuous moral hazard
model with infinite time
horizon

Continuous moral hazard
model with finite time
horizon

Single-period adverse
selection model

Single-period adverse
selection model

Two-period moral hazard
model

Two-period model with
information asymmetry
regarding the
investment quality

What is the effect of
corporate taxation in a
delegated investment
setting when a capital
charge rate is used to
calibrate managerial
investment incentives?

What is the interrelation
between human capital,
bankruptcy threats and
capital structure?

How do manager
characteristics influence
capital structure?

How do compensation
structure and credit
spreads influence capital
structure?

How do corporate taxes
influence the equity
market in the presence
of information
asymmetry?

How do corporate taxes
influence capital and
ownership structures in
the presence of
information
asymmetry?

What are the capital
structure ramifications
of managers
undersupplying
imperfectly
marketable firm-specific
human capital in the
presence of bankruptcy
risk?

Does the pecking order
theory hold under
asymmetric information
regarding the quality of
investment
opportunities and a tax
advantage to debt?

Corporate taxes do not
influence the investment
decision as long as the
manager’s remuneration
is fully tax-deductible.
Otherwise, corporate
taxes increase
investment expenditures
and raise the capital
charge rate.

Bankruptcy costs borne by
employees can first-
order counterbalance
the tax benefits of debt.

Highly skilled CEOs
exploit the tax
advantage of debt to a
lesser extent.

There is a trade-off
between the tax-debt
shield and the utility
cost of ex-post asset
substitution.

Corporate taxes affect
signaling costs and
project profitability.

When the difference
between high and low
quality firms is large
enough, then the high
quality firms raise their
debt to equity ratio as a
response to rising tax
rates.

The bankruptcy threat
associated with
increasing leverage
ratios counterbalances
the tax advantage of
debt by weakening the
force of contractual
commitments.

The pecking order theory
can break down when
debt financing enjoys a
tax advantage.
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Table 3 continued

References Model Research question Tax-related effects

Koethenbuerger =~ LEN model Should investment costs Deductibility allowances
and be tax exempt? for the cost of
Stimmelmayr investment may reduce
(2014) total welfare when

Morellec (2004)

Niemann (2008)

Seetharaman
et al. (2001)

Continuous moral hazard
model with finite time
horizon

LEN model

Binary moral hazard
model

What is the impact of
managerial discretion
and corporate control
mechanisms on leverage
ratios when the manager
derives private benefits
from investments?

What is the effect of
taxation on managerial
effort and risk-taking
when investment
projects are taxed based
on their riskiness?

What is the impact of

taxation on the trade-off

between debt level and
managerial ownership?

managers engage in
empire building.

High tax rates incentivize
managers to set high
leverage ratios. At low
tax levels, managers set
leverage at the lowest
possible level that
precludes control
challenges.

A preferential tax base for
high risk projects
induces higher
managerial effort, while
a preferential tax rate
has no such effect.

For high marginal
corporate tax rates, the
tax-debt shield benefit
dominates the use of
managerial ownership
as a mechanism to
control for agency costs.

Prediction 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 is demonstrated by
Koethenbuerger and Stimmelmayr (2014) who consider 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 3 provides an overview of the articles
discussing the effects of corporate taxation on investment and capital structure
decisions.

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
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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.”® 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 Sect. 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.”' Tax evasion, in particular the amount
of evaded income, depends crucially on how the liability is distributed between the
contracting parties. Biswas et al. (2013) show that in a situation where the
manager’s non-observable task is to disguise the principal’s tax evasion activities,
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, non-observable productive effort level as long as the
manager is not liable for tax evasion committed by the principal. However, if the
manager is liable for the principal’s tax evasion, he or she exerts an inefficiently low
effort level. This efficiency loss can be explained by the risk premium the manager
demands ex-ante as compensation for the liability risk associated with tax 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 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

20 Some textbooks restrict their definition of tax avoidance to the legal tax planning side. In
practice, 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, we refer to Weisbach (2003).

2! For a review on tax evasion, see for instance Sandmo (2005).
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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 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 et al. (2012) provide empirical results on the
relationship between the incentive compensation of tax directors and corporate tax
planning. They find 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 4 provides an overview of the articles on corporate tax
avoidance.

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.** This effect persists

22 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 Sect. 4.3.
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Table 4 Corporate taxes and tax avoidance

References

Model

Research question

Tax-related effects

Biswas et al.

Continuous moral hazard

What is the effect of

Tax evasion is reduced, if

(2013) model liability changes on the a liability shift to the
effort decision of a manager coincides with
manager who decreasing
camouflages tax compensation.

Chen and Chu
(2005)

Crocker and

Continuous moral hazard
model

Adverse selection model

evasion?

What is the interrelation
between tax evasion,
internal control and
managerial effort?

How do different liability

Effort declines if the
manager is partially
liable for tax evasion
and has increasing
absolute risk aversion.

Penalties imposed on the

Slemrod with information regimes affect corporate manager can be more
(2005) asymmetry regarding tax evasion? effective in preventing
the permissible amount corporate tax evasion
of tax deductions than penalties imposed
on shareholders.

Desai and Adverse selection model What is the connection Under strong corporate
Dharmapala with information between rent diversion governance, incentive
(2006) asymmetry regarding and tax sheltering compensation has a

earnings through incentive stronger effect on tax
compensation under sheltering activities
different levels of than under weak
corporate governance? corporate governance.

Ewert and LEN model with multiple How do corporate income Tax avoidance and
Niemann tasks tax rate changes productive effort react
(2014) influence corporate tax ambiguously to tax rate

avoidance behavior? changes.

in the presence of agency conflicts between firm owner(s) and division
mamge&r(s).23 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 of 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

23 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 et al. 2004) are not discussed in this section. For a comprehensive
review on transfer pricing see, for instance, Sansing (2014).
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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.”* If the firm is forced to use the same transfer price for each
purpose, corporate taxes affect the transfer price ambiguously and the effect
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 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.”> 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.*® 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 the 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.

24 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.

% See Sansing (2014).

26 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 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 the manager 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 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 which 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 determines the allocation of income as well as the allocation of
the production division manager’s 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).?” Table 5 provides an overview of the articles analyzing the
consequences of corporate taxation on transfer pricing decisions.

4.5 Future research

To date, we find only a handful of papers that include concrete tax law features in
their analysis.”® We believe that the analysis of more specific tax law regulations

27 This becomes apparent by calculating the expected quantity given the equilibrium effort level.

28 A notable exception are papers that discuss implications of limiting the tax deductibility of
managerial compensation (see, e.g., Halperin et al. 2001; Gox 2008; VoBmerbdaumer 2012).
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Table 5 Corporate taxes and transfer pricing decisions

References

Model

Research question

Tax-related effects

Choi and Day
(1998)

Elitzur and
Mintz (1996)

Li and
Balachandran
(1996)

Smith (2002)

LEN model

Continuous moral
hazard model

Adverse selection
model with
information
asymmetry
regarding costs

LEN model with
multiple tasks

How are transfer prices and
management compensation
set under different
incentive schemes?

How does taxation affect
transfer prices that are only
used for internal
coordination?

What is the effect of tax rate
differentials on transfer
pricing, if the firm has
asymmetric information
about the subsidiaries’ cost
functions?

How do independent transfer
prices and/or a non-profit
based performance
evaluation influence the
trade-offs in the transfer
pricing decision?

The tax rate differential not
only influences transfer
pricing but also affects
optimal managerial effort.

Transfer prices increase with
the tax rate of the
production division and do
not depend on the tax rate
of the distribution division.

Asymmetric information
weakens tax incentives for
profit shifting.

Corporate tax rate
differentials induce the
highest (the lowest)
possible transfer price for
tax purposes. Changes in
corporate tax rates have
ambiguous effects on the
transfer price for incentive
alignment.

may be an interesting avenue for future research as they relate to the agency conflict
between firm owners and managers. 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.”’ 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).3 ° The
CCCTB would directly affect the corporate tax burden of multinationals and thereby
also influence the 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.

Corporate taxation also plays a key role when thinking about whether to merge
operations of two company entities that are engaged in risky investment projects. In

2 For a review on theoretical literature that discusses CEO turnover decisions see Laux (2014).

30" A first comprehensive proposal for a council directive on this matter was published in October
2016, see European Commission (2016).
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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.”’ 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 operation
case. So far, the discussion here has been limited to agency conflicts between
debtholders and shareholders while the interests of managers and firm owners have
been assumed to be aligned.>> 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.

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.”> As many decisions with
respect to these issues are delegated to managers, we believe that multi-period
models would generate new insights. 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 decision rights, it is not clear how an optimal
selection process to find an appropriate agent that evades the optimal amount in
accordance with the principal’s interest should look. Also related to tax avoidance,
it would be interesting to know whether the manager’s evasion behavior with
respect to his or her personal income provides relevant information about decisions

31" As shown by Myers (1977), the company will forgo low-risk investments that merely cover the
costs of bondholders.

*? See Flannery et al. (1993) and John and John (1991).

33 However, there are a few analytical and empirical contributions that investigate the impact of

tax loss carryforwards on firm-level investments without accounting for agency frictions (see, e.g.,
Auerbach and Poterba 1987; Edgerton 2010; DreBler and Overesch 2013).
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on corporate tax avoidance within the firm.>* 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.®® 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.

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 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 which 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 on average —4.7% (reimbursement) on
wage income in the Czech Republic and 32.2% in Denmark (OECD 2016c,
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.

5.1 Wage taxes and compensation

It is often argued 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 and 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 Sect. 3).”® However, the negative effect of wage taxation on effort is not

3 In an empirical study, Chyz (2013) finds a positive association between personally tax
aggressive executives and corporate tax sheltering.

3 See, e.g., Slemrod (2007).

36 Note that an increase in the wage tax rate can also have a positive effect on the willingness to
provide effort. This is the case when an individual raises the effort level 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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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 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 pay-performance 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 et al. 2011). Based on the
tax-related results regarding pay-performance sensitivities in the LEN model,
Martini and Niemann (2015) analyze the 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 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 y € [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, y = 0, and the expected wage is maximized if the agent’s share of
the wage tax is maximized, y = 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 y € (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 undermining 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
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for agents with a low productivity to mimic highly productive agents is reduced and
the misallocation of effort is mitigated. Krenn (2017) 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 principal’s 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 the rival firm in the high tax jurisdiction and hires
the agent. This result highlights the implication of wage taxes on the ability of firms
within a country to attract highly skilled CEOs:

Prediction 12 (Wage taxes and highly skilled CEOQs) A decrease in the wage
tax rate of a country increases the number of highly skilled CEOs.

The existing empirical literature related to Prediction 12 confirms the impact of
wage taxes on firms and countries competing for talented and highly skilled
employees. Kleven et al. (2013) find that the 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, Voflmerbiumer
(2013) shows that it can be more efficient to use the true cost of workplace benefits
to determine 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 cost of the benefits 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 6 provides an overview of the articles that
analyze the effects of wage taxation on the design of compensation schemes.

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. Bauer and Kourouxous (2017) 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 of the
different attitudes towards investment risk of the principal and the agent. Intuitively,
an increase in the wage tax rate reduces the agent’s compensation risk and enables
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Table 6 Wage taxes and the design of compensation schemes

References

Model

Research question

Tax-related effects

Bénabou and
Tirole (2016)

Brunello et al.
2011)

Ewert and
Niemann
(2012)

Ewert and
Niemann
(2014)

Gupta and
Viauroux
(2009)

Halperin et al.
(2001)

Katuscak
(2004)

Krenn (2017)

Martini and
Niemann
(2015)

Niemann (2011)

Continuous multi-task
moral hazard model
with screening and
imperfect
competition

Continuous moral
hazard model using
the mean—variance
criterion

LEN model, single-
and multi-period

LEN model with
multiple tasks

Continuous moral
hazard model

Binary moral hazard
model with
continuous effort

Continuous moral
hazard model

LEN model with two
principals

LEN model with two
agents

Binary moral hazard
model

How do wage taxes and the
level of labor market
competition affect the
structure of managerial
incentives?

How do changes in the
average and marginal
wage tax rate affect the
optimal composition of

pay?

How do wage taxes affect
the optimal pay-
performance sensitivity in
a multi-period setting?

How do wage taxes
influence effort levels in a
multi-task setting?

What are the effects of a
statutory wage tax sharing
rule on wages, effort,
profits and aggregate
welfare?

How do tax deductibility
limits affect managerial
incentives and decisions?

How do corporate taxes and
wage taxes on executive
compensation impact the
design of incentive
contracts?

How do cross-border wage
tax differences impact the
firm’s ability to attract
and hire highly skilled
executives?

How does double taxation of
wages affect human
resource assignment
decisions?

How does (asymmetric
corporate) taxation
impact the demand for
and the design of
remuneration contracts?

A minor tax on total
earnings improves the
sum of the agents’ and the
principals’ payoffs.

An increase in the average
tax rate reduces
performance-based pay.
Changes to the marginal
tax rate have an
ambiguous effect on
performance-based pay.

Wage taxes do not influence
pay-performance
sensitivity in this multi-
period setting.

Wage taxes decrease the
equilibrium effort levels
supplied to all tasks.

Sharing wage taxes does not
optimize any of the
outcomes (wages, effort,
profits or welfare).

Fixed and variable salaries
increase with the level of
wage taxation.

A higher marginal wage tax
rate decreases the
equilibrium effort level
and has ambiguous
effects on the slope of the
compensation schedule.

Sufficiently large wage tax
differentials can change a
pre-tax competition
outcome and prevent the
firm from hiring a highly
skilled executive.

Assignment decisions
depend on whether the
credit or the exemption
method is applied to
eliminate double taxation.

Wage taxes penalize
performance-based
contracts more heavily
than fixed compensation.
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Table 6 continued

References Model Research question Tax-related effects
VoBmerbdaumer LEN model, cost How should employer- The agent provides more
(2013) function decreases in provided fringe benefits effort if the true cost of

be treated for tax
purposes?

work-related fringe
benefits

workplace benefits is used
to determine the tax base
instead of the agent’s
willingness to pay.

Table 7 Wage taxes, investment decisions and capital structure

References Model Research question Tax-related effects
Bauer and Continuous moral hazard ~ How does taxation affect ~ The optimal investment
Kourouxous model with delegated optimal investment level and the optimal
(2017) investment decision decisions and optimal capital charge increase
using the mean—variance capital charge rates in with wage taxation.
criterion residual-income
compensation schemes?
Egger and LEN model What are the effects of Wage taxation reduces
Radulescu wage taxation on corporate profits.
(2011) corporate profits and on Corporations have an

decisions concerning the
location of corporate
headquarters of
multinational

incentive to move their
headquarters to
countries with low wage
tax rates.

corporations?

him or her 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 13 (Wage taxes and risky investment projects) An increase in the
wage tax rate increases the level of investment in risky projects.

Table 7 summarizes the articles on wage taxation and investment decisions.
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.”’ 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.

37 See, e.g., Fellingham and Wolfson (1985).
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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. Similar to the
substitution with investment risk (Bauer and Kourouxous 2017), the 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 and Slemrod 2005) would
depend on wage taxes.

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
2017). 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 turn can distort the
transfer pricing decision.

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.*® 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

3 «“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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50% on bonus payments paid in 2009. Moreover, the US and Ireland introduced a
90% bonus tax for financial institutions that received government help. In the
following, we discuss the effect of bonus taxes on managerial compensation, firm
investment, and capital structure.>’

6.1 Bonus taxes and 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 the 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 14 (Bonus taxes and pay-performance sensitivity) The pay-
performance 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 et al. (2013) extend this result by assuming a
more general 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 or decrease in both the variable and the fixed compensation component.

¥ We separate bonus taxes from wage taxes to underline their different purposes. Also note that
wage taxes and bonus taxes have different tax bases.
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Table 8 Bonus taxes and the design of compensation schemes

References Model Research question Tax-related effects
Dicken LEN How do bonus taxes influence Bonus taxes have an ambiguous
and model managerial incentives and the effect on the agent’s effort level
Duerr with firm’s exposure to risk? and can increase the firm’s risk
(2014) multiple exposure.
tasks
Dietl et al. LEN How does a bonus tax on variable The manager reduces effort. The
(2013) model compensation affect managerial introduction of a bonus tax does
incentives and the manager’s total not necessarily imply a
compensation? substitution effect between fixed
salary and variable compensation.
Meifiner Binary Does a bonus tax on the manager’s  Variable compensation increases if
et al. moral variable salary trigger different the manager bears the bonus tax
(2014) hazard effects than a penalty tax that is but does not increase if the
model borne by the principal? principal bears it.
Radulescu LEN How do bonus taxes affect Bonus taxes reduce effort levels. The
(2012) model managerial compensation and firm variable compensation decreases
profits? (increases) and the fixed salary

increases (decreases) depending
on the relevance of risk.

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. MeiBner et al. (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 8 lists
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Table 9 Bonus taxes, investment decisions and capital structure

References Model Research question Tax-related effects

Inderst Binary multi- What is the relationship between loan Bonus tax can increase loan
and task model quality, management compensation quality if the tax rate is
Pfeil with moral and securitization in financial sufficiently large.
(2013) hazard institutions in the presence of a bonus

tax on short-term compensation?

the articles that discuss the consequences of bonus taxation on compensation
contracts.

6.2 Bonus taxes, investment decisions 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 of a risk-neutral and impatient agent. In their
model, the agent can receive compensation at two points in time. If the agent is
compensated before the repayment of the loan is realized, the 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 or her 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 9 summarizes the above discussed article.

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 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 they reduce the volatility of their variable compen-
sation. 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
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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., UBS).* 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.

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 2016b). 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.

7.1 Shareholder taxes and compensation

There are only a few publications that analyze the effects of shareholder taxes using
the principal-agent framework. Shareholder tax is mostly accounted for as a scaling
variable which reduces the after-tax corporate profit distributed to shareholders.
This is the case, for example, when Halperin et al. (2001) discuss the impact of tax
deductibility limitations on managerial compensation contracts.*' 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

40 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.

4! From a modeling perspective, the dividend tax rate is set equal to the wage tax rate paid by the
manager.
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Table 10 Shareholder taxes and the design of compensation schemes

References Model Research question Tax-related effects

Halperin et al. Binary moral hazard How do tax deductibility = Dividend taxes exhibit the same
(2001) model with limits affect managerial effects on the design of

continuous effort incentives and compensation schemes as
decisions? wage taxes.

Koethenbuerger ~ Continuous Should investment costs ~ Under asymmetric information
and investment model be tax exempt? an increase in the dividend tax
Stimmelmayr using mean— rate leads to higher agency
(2014) variance criterion costs.

Niemann and Continuous stock How does taxation affect ~An asymmetric capital gains tax
Simons options model the decision to favors the introduction of
(2003) implement stock option stock option plans.

plans?

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 10 summarizes the articles
analyzing the effects of dividend taxation on the design of compensation schemes.

7.2 Shareholder taxes, investment decisions 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 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.*?

42 Both papers refer to a long stream of literature discussing competing theories on whether
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.,
Harberger 1962; Feldstein 1970; McLure 1977) argue that this is the case while proponents of the
“new” view (e.g., King 1977; Auerbach 1979; Bradford 1981) argue against it. For a discussion of
those views see, e.g., Chapter 3 in Slemrod (1999).
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Prediction 15 (Dividend taxes and pet projects) 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 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 degree 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 overinvest is particularly
strong in periods with large uncertainty. Over time, the agent can accumulate
savings within the corporation and use them as insurance against income risks. In
this model, dividend taxation exhibits the same properties as corporate taxation.
Similarly, Kind et al. (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 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 long-term 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 11
provides an overview of the articles that discuss the consequences of shareholder
taxes on investment and capital structure decisions.

7.3 Future research

Future research can help to further resolve the question of how taxes on realized capital
gains (e.g., price gains) and dividend income affects corporate dividend payout
policies in the presence of agency conflicts. Empirically, it has been documented that
both firm owners and managers respond to shareholder tax policy changes, i.e.,
investors rebalance their portfolios and firms adjust their distribution policy such as the
timing of dividend payouts.** Note that the tax treatment of different capital income

43 See, e.g., Blouin et al. (2011) or Hanlon and Hoopes (2014).
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Table 11 Shareholder Taxes, investment decisions and capital structure

References

Model

Research question

Tax-related effects

Chemmanur and
Ravid (1999)

Chetty and Saez
(2010)

Kanniainen
(1999)

Kind et al.
(2007)

Koethenbuerger
and
Stimmelmayr
(2014)

Discrete two-
period moral
hazard model

Binary two-period
moral hazard
model

Continuous
investment
model with
exogenously
given contract

Two- and multi-
period adverse
selection model

LEN Model

How does dividend taxation
influence corporate
investment myopia?

What is the impact of
dividend taxation on
managerial empire building
incentives?

What are the effects of
dividend taxation on
corporate investment
decisions?

What is the relation between
dividend taxation,
inefficient investments and
equity finance?

How do dividend taxes
interact with investments
when managers have a
propensity to engage in pet
projects?

Dividend tax cuts for long-
term investments induce
efficient investment
spending.

Dividend taxes discourage
majority shareholder
investments in monitoring.
As a consequence managers
are more likely to invest in
empire building projects.

Under imperfect corporate
governance dividend
taxation creates incentives
to overinvest.

A decline in the dividend tax
rate improves corporate
governance by increasing
dividends and limiting
inefficient overinvestment.

Dividend taxes have the same
effect on delegated
investment decisions as the
manager’s pay-performance
sensitivity.

types varies significantly across countries and often even within a single country.**
This differential tax treatment, as well as inter-temporal variations in tax rates, do
influence top management payout policy proposals to shareholders, in particular if
their compensation consists of a considerable amount of stocks. For instance, while
empirically investigating the impact of dividend taxation on corporate payout
behavior, Chetty and Saez (2005) 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. In this context, Jacob and Michaely (2017) document that agency conflicts
between firm owners and managers do limit the impact of shareholder taxes on
dividend payout policy substantially. Nevertheless, the theoretical analysis of firm
dividend payout responses to (shareholder) tax policy changes in the presence of
agency conflicts is so far limited to Chetty and Saez (2010).

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.

4 See Harding (2013).
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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 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.

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 tax research.

Previous tax reviews (e.g., Shackelford and Shevlin 2001; Hanlon and Heitzman
2010) 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., Gox 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 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 proportional. Assuming
proportional tax rates alleviates the creation of tractable models that allow for
explicit solutions. For instance, including a non-proportional 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
to minimize his or her 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
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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 schedules or tax loss carryforwards 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 which 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.
Moreover, we find that taxes on wealth such as property taxes have not as yet
received much attention. Last but not least, we encourage future research with focus
on tax legislative issues to support ongoing international tax policy debates such as
the current discussion regarding base erosion and profit shifting (BEPS).
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