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1 Introduction

One of the main topics that has dominated policy discussions all over Europe during
the past four months has been the introduction of a bonus tax by the UK and France.
The British Treasury announced at the beginning of December that it would impose
a one-off ex-post 50% levy on any discretionary bonuses exceeding GBP 25,000
(Euro 28,000)! awarded to employees of banks for the period 9 December 2009
to 5 April 2010. Alistair Darling, the British chancellor, defended this measure by
arguing that banks should use their profits to strengthen their capital base instead of
paying high bonuses. On these grounds, the proceeds from this bonus tax, would be
spent, according to Darling, to refund taxpayers’ money which was used for rescuing
banks (Financial Times, 9 December 2009). The French Finance Minister Christine
Lagarde also announced that France would levy a tax on bonuses exceeding Euro
27,500 in 2010. Even the Social Democratic Party of Switzerland proposes a bonus
tax of 8.5% for bonuses exceeding CHF 1 mn, as a response to excessively high
payments.

Moreover, it will be interesting to see the European Commission’s stance on these
issues given that it is expected to release a paper on measures it aims to support
at the G20 meeting in June in Canada. One of the main themes of the summit
is financial sector reform where the leaders will discuss measures to help reduce
excessive risk taking and to encourage a culture of prudent behaviour focused on
the long term’.(Toronto Summit, 2010) Therefore, given the increasing support for

such a controversial measure, it is important to analyse its possible implications.

Figure 1 depicts the evolution of the City of London bonus payouts between 2001
and 2012. One can note the clear peak in 2006 and 2007 when bonuses amounted
to around GBP 10 bn and were thus 41 per cent higher than in 2005. Finally, there
was a dramatic drop by around 60 per cent in 2008 to around GBP 4 bn which
was almost the 2001 level. Given these numbers and assuming for instance that 50
per cent of the GBP 6 bn distributed in 2009 were discretionary, applying a 50 per

cent bonus tax, tax revenues collected by the British government would amount to

IExcept for bonuses guaranteed by contracts.
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Figure 1: City of London bonus payout

around GBP 1.5 bn.

Therefore, taking into consideration the prominence of as well as the worldwide
concern linked to this topic, it is interesting to see what are the implications of
introducing such a tax. Since top executives have very high incomes, the way they
respond to changes in taxes may have important efficiency as well as revenue impli-
cations.

To the best of our knowledge, this is the first paper to address the above men-
tioned issues. To this purpose we develop a Principal Agent model which captures
these effects. We thus consider a firm which operates in two different countries and
employs a manager in each of them to run the firm’s operations in the respective
country. The firm (the principal) writes contracts with each of the two agents. We
compute the optimal compensation components in each of the two countries and
then consider the effects of the introduction of a tax on the bonus component in one
of the two economies. If, in addition, we impose the constraint that net of tax wages
have to be equalized between countries and assume equal reservation wages, the net

of bonus tax effort based compensation component in the country raising the tax



has to equal the effort based compensation component in the other country.? Our
results are thus consistent with empirical studies that suggest that the elasticity of
earnings with regard to taxes is quite high (see Gruber and Saez, 2002 and Giertz,
Saez and Slemrod 2009) as opposed to studies which measure a low elasticity of
hours worked with respect to taxes.?

Moreover, in the first scenario, where managers cannot be relocated between
countries, the effort independent wages are also equalized between countries. In
general, if we relax the assumption of identical reservation wages but keep the con-
straint of equal total net compensation, the bonus component will be higher in the
country levying the tax if the reservation wage is higher in this economy.

Overall, in all scenarios, given the higher output dependent compensation com-
ponent, the optimal contracts are tilted towards more effort based pay. On the one
hand, the post tax wage the manager receives is lower, however, on the other hand,
the introduction of the tax reduces the variance of income since the government now
shares part of the risk, and, given the agent’s risk aversion, the optimal compensa-
tion contract can now include a higher share of effort based pay.

Moreover, the introduction of such a tax reduces a firm’s profits and thus div-
idends. The tax negatively affects effort, such that the firm needs to increase the
manager’s compensation to induce her to provide more effort. Therefore firm profits
are negatively affected such that the incidence of the tax basically falls on the firm’s
shareholders. This result is in line with the announcement of Deutsche Bank or
Credit Suisse who stated the intention to lower dividend payouts as a response to
the introduction of the UK bonus tax(Frankfurter Allgemeine Zeitung, 19. Decem-
ber 2009).

Regarding the welfare implications of such a policy, the country which abstains

2 As opposed to the announcement of Josef Ackermann, in this kind of framework it is not pos-
sible to lower bonus payments in the no tax economy since the manager’s participation constraint
would be violated. Such a policy is only viable if the tax is a one time ex post levy. In our
framework, the assumption of equal reservation wages and equal net compensation implies that

the gross effort based wage component in the country levying the tax has to rise.
3The difference in these two kinds of elasticities results from things like unmeasured effort,

switching to less heavily taxed forms of remuneration or accepting promotion for instance.



from introducing such a tax might be at a disadvantage, if as assumed in the first
scenario, the bank needs to employ a manager at each location, so if we disregard
the possible threat of moving any operations to no-tax countries. In this case, the
dividend income accruing to its residents declines. The welfare implications for the
country imposing the tax depend on the reaction of tax revenue to an increase in
the bonus tax as well as on the relationship between the positive tax revenue effect
and the negative dividend income effect. Assuming that the so-called home bias
holds, the country where the majority of the firm’s shareholders reside will be at a
disadvantage.*

In a second version of the model, we assume the firm employs a number of
identical managers at each location and, in addition, has the possibility to relocate
managers between countries as a response to a change in the bonus tax. This as-
sumption is in line with the reaction of the majority of financial institutions such
as Goldman Sachs, Société Générale, BNP Parisbas, HCBC or JP Morgen which
threatened to transfer operations out of the UK. If we extend our welfare function
to include labour income tax revenue, the welfare implications change as compared
to the case with no relocation. On the one hand, the country introducing the tax
will lose now more since the possibility to relocate managers negatively affects both
labour income tax revenue and the revenue from the bonus tax. On the other hand,
the country that abstains from introducing a bonus tax might even gain in welfare
terms if the positive labour income tax revenue effect generated by the relocation of
managers exceeds the negative dividend income effect.

Of course, assuming the exogeneous outside option of the manager is not a job
in the financial sector of another country, but another sector of the economy where
no bonus tax applies, the introduction of the bonus tax for bank employees may al-
ter the allocation of human capital across sectors. This basically confirms concerns
which were already raised by banks with regard to the possibility of attracting and
keeping talented people in the banking sector in the future. As shown by Philippon

4Assuming for instance Deutsche Bank shares are mostly held by German compared to UK
citizens, German shareholders would lose more compared to UK shareholders as a result of lower

Deutsche Bank profit distributions.



and Reshef (2008), wages in the financial sector in the US were excessively high
between 1990 and 2006 and 30% to 50% of the wage differential to the rest of the
private sector is accounted for by rents. Therefore, a tax which just affects the finan-
cial sector might improve the allocation of high-skilled human capital across sectors.
This is line with the findings of research on the allocation of talent. Accordingly,
as Baumol (1990) showed, the relative payoffs to different entrepreneurial activities
largely determines the allocation of human capital to unproductive activities such
as rent seeking or productive activities such as innovation. Thus, a side effect of
the bonus tax, if one believes that the returns in the financial sector are basically
high rents, would be an improved allocation of high skilled people who would thus
be attracted to work in sectors which benefit the society as a whole more than the
financial sector. However, this is not a stated goal of policy makers who discuss the
introduction of the bonus tax, so we disregard this aspect in the paper, though it is
an important consequence of the tax which can be analysed in future research.

Our findings are in line with well-known results in the field of international tax-
ation, which is not surprising, since we consider managers to be highly mobile and
if we interpret the supply of managers the elastic side of the market. Nevertheless,
our contribution is to show that similar conclusions can apply to high-skilled, high
income earners, and that policy makers should be aware of certain consequences of
the discussed policy proposal.

The remainder of the paper is structured as follows. The next Section gives a
brief overview of the literature while Section three introduces the model. In Section

four we perform a welfare analysis and Section five concludes.

2 Literature Review

In spite of the topicality of the issue there is no previous work devoted directly
or indirectly to the effects of bonus taxes on the design of the compensation con-
tracts, on tax revenues and thus welfare in different countries. Our work can be
attributed to basically two lines of research. The first, including the work of Gupta
and Viauroux (2009), Brunello, Comi and Sonedda (2006) and Egger and Radulescu



(2010) considers the effect of taxes in a Principal Agent model, whereas the second,
including mainly two empirical studies by Hall and Liebman (2000) and Katuscak
(2009), deals with the effect of personal income taxation on executive compensation.

Using the framework of the Principal Agent model, Gupta and Viaroux (2009)
analyse the effects on effort, wages, profits and welfare of different tax sharing rules.
Their findings suggest that whereas a 100% tax on the employer maximizes effort
and thus expected profits and welfare, a 100% tax on the employee maximizes ex-
pected wages. Moreover, a sharing rule (as usually applied in OECD countries),
where both the employer and the employee pay contributions, does not maximize
any of the considered variables. The second study mentioned, by Brunello, Comi
and Sonedda (2006), considers how taxes alter the balance between provision of in-
centives and individual insurance demand, in the optimal composition of pay. The
authors show that higher average taxes reduce the share of the performance related
compensation component in total pay, whereas the effects of higher marginal taxes
are more ambiguous. Finally, Egger and Radulescu (2010) analyse the implications
of labour taxes for the location of headquarters of multinational firms and show that
income taxes have a negative effect on firms’ profits by reducing the agents’ effort.

In the second line of research, Hall and Liebman (2009) examine the extent to
which tax policy has influenced the composition of executive compensation. Their
empirical analysis suggests that tax policy cannot be used as an explanation for the
surge in stock-option pay since 1980. However, the authors show that the joint tax
efficiency of the executive and his employer leads to nonqualified stock options dom-
inating cash pay if the capital gains tax rate is positive and the stock is expected to
appreciate. By using options, executives can avoid capital gains taxation. Never-
theless, increasing the use of options increases risk bearing. However, as pointed out
by Katuscék (2009), if the income tax is raised, the tax benefit of options is reduced
such that there should be a shift towards using options less. But due to the tax
increase, the government shares a higher fraction of the payout such that the risk
of option grants is reduced which rebalances the composition of pay towards more
options. Using Execucomp data for the time period 1992-1996 and changes in the

top marginal income tax rate, Katuscdk (2009) shows that a higher tax reduces the



pre-tax pay-to- performance sensitivity of option grants whereas after-tax incentive
provisions are highly responsive to changes in the marginal income tax rate.
Overall, there is no paper trying to answer the question on the effects of intro-
ducing a bonus tax in one country. We aim to fill this gap and shed light on this
question by extending the Principal Agent model in a two country framework in the

next Section.

3 The Model

3.1 No Relocation Possibility

To look into the effects of the bonus tax on the design of the compensation contracts
and welfare, we extend the Principal Agent model as developed by Holmstrom and
Milgrom (1987). In this first version of the model, we make the assumption that it
is not possible for the financial institution to move any operations and accordingly
the employed managers to the no-tax country, following the announcement of the
introduction of the tax as it needs to run a local subsidiary in each of the two
countries.

We consider a firm which operates in country ¢ = A, B and employs a manager
to run the operations in each of the two countries. Accordingly, the net of tax wage

of the manager in country 7, w' equals

w' = (1= t")(a’ + (1 - t7)8'Q"), (1)

where a' and 3’ represent the effort-independent compensation component and
output dependent compensation component, respectively, whereas t* and t% de-
note the labour and the bonus tax rate in the two countries and @ output in the
respective economy. Since we analyse the unilateral introduction of a bonus tax, we
assume from now on that only country A levies such a tax such that t35=0. Each

manager’s utility function displays constant risk aversion and is represented by

Ui(’wi, ei) _ _e—r(wi—C(ei))7 (2)



[ . . . . . . .
where r = —%7 is the coefficient of absolute risk aversion. The principal, is risk-

neutral in this framework. Working involves some disutility which is captured by
1

the distaste function C'(e*) which, for simplicity, we assume to be C(e') = 3c(e')?.

Since we assume that personal effort is costly, ¢ is a positive constant.

Output is a function of effort e’ and luck v N (0, ). Accordingly,
Q' =e' +. (3)

The firm’s objective is to maximize its expected profits m subject to each of the
agent’s participation constraint (5) and the incentive compatibility constraint (6).
Profits are determined as the sum of expected output X; F(Q°) of the two countries
the firm operates in, less the compensation paid to each of the two managers:

Magm = %,E(Q") — Xi(a' + f'e’), (4)
al,ﬁl

Profits are maximized subject to

B(—e7 (" =C€)) > U (w) (5)
and
e earg maXE(—e_’"(wi_C(ei))), (6)
ai75i

where U(w?) represents the agent’s reservation utility.

With the chosen functional form, a closed-form solution of the agent’s certainty
equivalent (C'E) to expected utility can be obtained.® C'E can be expressed as the
manager’s expected compensation (o' + 3%’ (1 —t57%))(1 —t"") net of her effort cost
@ and a risk premium r(3%)%(1 —t-9)2(1 —tB’i)2%2. The introduction of the bonus
tax reduces thus the risk premium that has to be awarded to the managers for the

standard reason that the variance of net income decreases.

c(e')? o2

- r(B)2(1 — th)2(1 — tBﬂ?)2?. (7)

®See Bolton and Dewatripont (2005) for the derivation.

CEl — (Oéi + ﬁiei (1 . tB,i))(l . tL,i) o




Using (6), the manager’s optimization problem can be translated into

c(e')? _ T(ﬁi)Q(l o tL,i)Z(l B tB,i)2%2 ’

(8)

e cargmax | (o' + Fe’ (1—177))(1—1"") — =5
ai7ﬁi

which yields an agent’s optimal effort level of

o — 51(1 - tL’i)(l - tB’i)‘ (9)

Hence, managers will supply effort up to the point where C’(e?) = 1(1—tL4)(1—5+1).
Optimal effort increases with the output dependent compensation component 3* and
decreases with the marginal cost of effort ¢ as well as with the labour tax rate t™*
and with the bonus tax t54 ie. ”(t%) < 0 and e¥(t5%) < 0.5 Thus, higher taxes

reduce effort.

Knowing e’, the firm solves

(B2 — ") (A —t7)

C

i 1— tL,i 1 — tB,i
Mazr — Ezﬂ ( )( )

at,Bt C

S [o/‘ n (10)

subject to each of the two managers’ participation constraint

iy 820 =t - tB”')T (1 by g(ﬁi)%l — L) (1 — B2

(11)

c c?
. . . 0'2 -,
_r(ﬁz)Q(l . tL,z)Q(l . tB,z)Z7 — wh.

This gives us the following optimal output dependent compensation component

% and output-independent compensation component o*

. 1
= . . 12
p 1+ tBi 4+ reo?(1 — tBi) (12)
and
ix wi (52)2(1 - tL’i)(l - tB’i)z 2
ot =T + 50 (ro“c—1), (13)

6See the Appendix A2 for the derivation.
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Accordingly, in country A where the bonus tax is introduced, the optimal effort

based compensation component $4* depends positively on the tax rate ¢4, so
d‘i‘% > (0.7 If in addition, ro%c > 1, and as assumed before, no bonus tax is levied

in country B, so t%?

= 0, the piece-rate compensation component will be larger
in the country levying the tax, so 4* > $P*. Because of the introduction of the
tax, the risk premium awarded to the agent can be reduced since the government
now shares part of the risk, such that the optimal compensation contract is now
tilted towards more effort based pay. In order to discuss the effects of the bonus
tax on the compensation components and thus profits and implicitly dividends and
welfare in the two economies, we distinguish between the following four different
cases. We abstract for the moment from the existence of labour income taxes since
the purpose of this paper is to focus on the effects of a bonus tax, and set for the

moment -4 = &8 = (.

3.1.1 Equal reservation wage and equal total net compensation

In the first benchmark scenario mangers in both countries face the same reservation
wage such that w4 = wB = @. Moreover, in line with the fair wage-effort hypoth-
esis motivated by equity theory introduced in the famous contribution by Akerlof
and Yellen (1990), who show that workers reduce their effort if their actual wages
are lower than their fair wages, we require total net compensation to be equalized
between countries. This so-called fairness constraint is consistent with findings of
an extensive literature in personnel economics showing that incentives and different
compensation policies indeed matter for an individual’s effort. Indeed, following the
introduction of the bonus tax, Deutsche Bank even considers changing the compen-
sation in countries not affected by the bonus tax such that the net compensation is

equal between countries.
(1 - tL’A) [CKA* + (1 o tB’A)ﬂA*eA*} _ (1 o tL’B) [OéB* + 5B*€B*} (14)

Thus, if the firm decides to award its two agents compensation packages such that

their net of tax wages are equal, we can derive the following optimal compensation

"See the Appendix A1l for the derivation.
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components in country A and B, respectively:

1
Ax
= 15
b 1+ tBA + reo?(1 — tBA) (15)
1
Br - _ — 16
p 1+ rco? (16)
AV2(] _ $B.A)2
a™ =+ (BX ) (ro*c —1), (17)
2c
B2
o =w + <ﬂ2 ) (ro*c — 1), (18)
c

Proposition 1. In case of equal reservation wages and equal total net compensa-
tion, the net of tax effort based compensation component in country A equals the
effort based compensation component in the no bonus tax country, B. Moreover, the

effort independent wage components are also equalized.
BA*(l . tB’A) — BB* OéA* = oB* (19)

Proof. The result follows directly from comparing equations (15), (16), (17) and
(18) as well as using equation (14) which requires total net compensation to be equal-

1zed between the two economies. O

Since both managers have the same utility functions, the same degree of risk
aversion as well as the same cost of effort functions, the ’insurance’ part of the
compensation package, namely the effort independent wage is the same, and given
total net compensation has to be equal, the effort dependent wage component in
the country levying the tax has to be larger.

From an ex ante perspective it is not possible to react to the tax by lowering the
effort based compensation at other affiliates, as announced by Deutsche Bank, since
this would violate the managers’ participation constraint. Such a reaction is only
viable ex post. Thus, the share of effort based compensation in the optimal contract
is now higher because following the introduction of the bonus tax the government

shares part of the risk.

12



3.1.2 Equal reservation wage and different total net compensation

In the second scenario we drop the additional constraint that required total net com-
pensation to be equalized. In this case, and still assuming equal reservation wages,
we can derive the following relationship between the compensation components in

the two countries.

Proposition 2. In case of equal reservation wages but with different total net
compensation, the effort based compensation component in country A is larger than
the effort based compensation component in the no tax country, B. However, the
effort independent wage component in the former is lower than the effort independent

wage component in the latter.
614* > /BB* aA* < aB* (20)

Proof.  The result follows directly from comparing equations (15), (16), (17) and
(18) O

Due to the introduction of the bonus tax, the piece rate component in country A
has to rise to induce the manager to employ more effort. However, since we assume
reservation wages to be equal, the effort independent wage component has to be
lower than in the no tax country and thus, once again the post tax optimal contract

is tilted towards more effort based compensation.

3.1.3 Different reservation wages and equal total net compensation

In the following we relax the assumption of equal reservation wages. Using equa-
tions (12) and (13) and imposing the fairness constraint (14), we can derive the
following relationship between the effort based compensation components in the

two economies.

cro? +1

514*(1 _ tB7A) — \/M + (BB*)2 (21)

13



In addition, if the reservation wage in country A is lower(higher) than in country

B, so is the effort independent wage component.

wA Z wB = o™ = o (22)

3.1.4 Different reservation wages and different total net compensation

Finally, we consider the last and most complicated case in which neither reservation
wages, nor total net compensation are equalized between countries. In this case, as
in section 3.1.2, it follows from comparing equations (15) and (16) that g4* > g5
if as assumed above, ro?c > 1. Additionally, if the reservation wage in the country
introducing the tax is higher (lower), so if w4 = w? it follows from comparing
equations (17) and (18)that a* = a5*.

3.2 Relocation Possibilities Exist

In this section we relax the assumption that managers cannot be relocated between
countries and assume that the firm employs a number N*(¢%) of identical managers

at each location and that the total numbers of managers is fixed
N = N*+ N5 (23)

To convey our argument, we assume that the number of managers employed at each
location just depends on the bonus tax. Given that this tax negatively influences
effort, an introduction of a bonus tax in country A will decrease the demand for
managers at this location and increase the demand for managers in country B by

the same amount given the full employment condition (24). Accordingly

dN4 dNP dN4
B < 0 and BA = B 0. (24)

In this new extended framework, equations (3) and (4) now become

14



Q' = Ni(e' +v). (25)

Maz 7 = S, E(Q%) — L;N(a' + Be?), (26)

ai#-}i’Ni

In this case, firms have a third control variable besides the two compensation
components o and ¢, namely the number of managers employed at each location,
N?. We can thus derive from the firm’s maximization problem the optimal number
of managers at each location N** which is implicitly determined by the wage and
effort level at each location.® Thus, N* = ¢(a®™ + B™e™, e™*). Since effort in country
A negatively depends on the bonus tax, so does the number of managers employed at
this location. In country B, no bonus tax is levied, effort is accordingly higher and
given the fixed number of managers N, the firm relocates managers from country
A to country B. In this parsimonous model, as the demand for managers is just
a function of the bonus tax and given that we consider identical individuals, the
optimal effort level and the optimal compensation components do not change, so
equations (13), (12) and (9) do not change.

4 The Effect of the Bonus Tax on Profits, Divi-
dends and Welfare

To focus on the effect of the bonus tax on firm profits and accordingly dividends
and welfare, we use the results derived in subsection 3.1.2 where reservation wages
are equalized but no fairness constraint applies, as a benchmark. Once again we
distinguish between two distinct cases, namely the first where managers cannot be

relocated between countries and a second case where relocation is possible.

8See Appendix A.3 for the derivation of the first order condition.
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4.1 No Relocation Possibilities

As can be seen from equation (9), the bonus tax has a negative effect on effort in
the country levying the tax.” Therefore, the effort based compensation component
has to rise, whereas given the same reservation wage in the two countries, the effort
independent wage component declines following the introduction of the bonus tax.
Accordingly, to be able to derive the overall effects on profits, one has to consider the
combined overall effect.’” Plugging equations (15), (16), (17) and (18) into equation
(10) and differentiating with respect to the bonus tax t%4, we can show that firm

profits are negatively affected by the bonus tax.!!

dm
dtB:-A

<0, (27)
Proof. See the Appendix A.4.1. m

Since the introduction of the tax lowers the managers’ effort, output reacts nega-
tively to the bonus tax and therefore, to induce the manager to provide more effort,
the effort based compensation component has to rise, thus increasing the firm’s wage
costs and accordingly reducing profits.

Assume now that all profits are distributed to shareholders in the form of div-
idends, such that @ = D. Therefore, since profits are negatively affected by the
tax, so will be dividends. Furthermore, let us assume a fraction ~ of distributed
profits are held by shareholders residing in country A whereas 1 — v are distributed

to shareholders residing in country B, so

DY=~D DP=(1-9)D (28)

9See the Appendix A2 for the derivation.
10Remember, as we do not require total net compensation to be equalized between countries,

the compensation components in country B and thus output and accordingly profit in this country

is not directly affected by the bonus tax.
1See the Appendix A.4.1 for the derivation.
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Given these additional assumptions, we can now analyze the effects of the bonus
tax on welfare in the two countries respectively. Welfare is defined as the sum of
the utility of the manager U®, the dividends accruing to the shareholders in the
respective economy D' and, for country A, the tax revenue raised following the
introduction of the bonus tax A\t?3'E(Q?) where A > 1 is the shadow price of tax

revenue.

Wi=U"+ D' + MP" B E(Q") (29)

Plugging into equation (29), equations (28), (3) and (2) and deriving equation

(29) with respect to the bonus tax rate 54

, we can show that for the country
introducing the tax, country A, the effect depends on the reaction of tax revenue
to an increase in the tax rate. For large values of the bonus tax, so accordingly if
tBA > }Jg—:gz tax revenue reacts negatively to an increase in the tax, and given the
negative reaction of profits and thus dividends shown above, the overall welfare effect
is negative.!?!3 For low values of the bonus tax, so if %4 < ;i‘é—:g; the overall effect
on welfare in country A depends on which of the two effects, namely the positive tax
revenue effect or the negative dividend income effect outweighs. For small values of
v, so if most dividends are distributed to shareholders in the foreign economy, the
negative dividend effect will be small so we can safely assume a positive effect on
welfare in the country imposing the bonus tax. The opposite is true for large values
of v and in case the negative effect on distributed income is higher than the positive
tax revenue effect.

An unambiguous result can be, nevertheless, derived for welfare in the country
which does not impose the tax. In this case, there is no bonus tax revenue so the
only effect prevailing is the negative dividend income effect. Thus, welfare in country

B reacts negatively following the introduction of the bonus tax in country A. The

12Gee the Appendix A.5.1 for the proof.
13Given that the manager will only participate if he is given a reservation wage which is equal

across countries, his utility does not change as a result of the bonus tax. His total compensation
declines, however the effort cost is also lower due to lower effort and these two effects will cancel

out

17



effect is larger, the larger is the share of dividends held by residents of country B.

To sum up
dw4 . ga_ l4cra®  dAPBE(QY))  dDA
diBA S 0 if 7> 3+ croz O dtB < 4B (30)
dWw4 . .ga _ l+cro? dtPBE(QY)  dDA
dtbA >0 af s 3+ cro? an dtB- - dtBi’ (31)
dWB

4.2 Relocation Possibilities Exist

We now turn once again to the scenario where managers can be relocated between

countries. Plugging equations (15), (16), (17), (18) and (24) into equation (26) and

differentiating with respect to the bonus tax %, one can see that firm profits are
negatively affected by the bonus tax. 4
dm

Given the fixed number of managers and the fact that the decrease in the de-
mand for managers in country A exactly corresponds to the increase in the demand
for managers in country B, the two basic affects which affect firm profits are the
change in effort and the change in compensation in country A following the intro-
duction of the bonus tax. As in the case with no relocation possibilities, the agent’s
provision of effort decreases after the bonus tax is introduced such that the firm has
to compensate her by increased effort based pay. Therefore, the negative reaction of
effort and accordingly output to the bonus tax, combined with the increased wage

costs, negatively affect firm profits. Furthermore, we now drop the assumption

14See the Appendix A.4.2 for the derivation.
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that no labour taxes apply, t*4 = t*# = 0 and just assume that labour income
taxes are positive but equalized between countries, t“4 = t% > 0. Accordingly,
the new welfare function includes tax revenue generated by the labour income tax,

thiNi (ol + (1 — tB)BQ0).

Wi = U+ D' 4 A[NUPIEEQ) + 4 Ni(al + (1 - t39)5e)]  (34)

On the one hand, the country introducing the tax now loses in welfare terms com-
pared to the case where no relocation is possible basically because it loses labour

tBA above a

income tax revenue and potential bonus tax revenue. For values of
certain threshold, the bonus tax revenue effect is negative and given the negative
dividend income effect and the negative reaction of manager demand to the intro-
duction of the bonus tax, welfare in country A declines. Even if the direct bonus
tax revenue effect N A% is positive, if it is small compared to the other
negative effects induced by the introduction of the bonus tax, country A still loses

in welfare terms.

aw4 ‘
J[BA <0:if
(B.A 1+ cro? BA _ 1+ cro? but
3+ cro? 3+ cro?
VAP EEQ) _dD L d(t A 0t + (1= P4 e
dtBr dtBr dtB-A
dN* BApA_A | ;LA A _ 4BA\pA_A
+—dtB:A( phe” +t0 Mo + (1 —t77) %))
dW4
B 0 otherwise. (35)

On the other hand, the country where no bonus tax is levied, may even display a
positive welfare effect. Following the introduction of the tax in country A, the firm

relocates managers such that country B benefits from a higher labour income tax

revenue gﬁgi thB(aB + BPeB). If this positive effect is large enough to outweigh the

. .. . B . .
negative dividend income effect %, welfare in country B increases.
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JiBA >0 if ﬁt ’ (CY + 37 ) > JiB
d B
dfvm <0 otherwise (36)

5 Conclusions and Suggestions for Future Research

Given the recent discussions about the introduction of a bonus tax it is important
to look into the possible effects of such a controversial policy proposal. Therefore,
the purpose of this paper is to analyse the effects of introducing a bonus tax on com-
pensation components and welfare, as well as to assess the incidence of the bonus
tax. We consider two main scenarios. A first scenario where there are no relocation
possibilities whereas in the second scenario the firm may relocate managers between
countries.

In the first scenario we model a firm employing a manager in each of two coun-
tries, and use the framework of the Principal Agent model to shed light on the
effects of a bonus tax introduced by one country. We consider four special cases:
two where reservation wages are equal but total net compensation might be equal
or differ between countries and two cases where reservation wages differ whereas
total net compensation may be equal or different between countries. We solve for
the optimal contracts in each country and show that the effort linked compensation
component in the country introducing the tax will be higher. Accordingly, due to
the introduction of the bonus tax, the government shares part of the risk, such that
the optimal contract is tilted towards more effort based pay. Moreover, the bonus
tax negatively affects effort and thus profits and dividends. Thus, the incidence of
the tax is borne by the firm’s shareholders. Regarding the welfare implications of
such a tax, the country that does not introduce a bonus tax is worse off in terms
of welfare as the dividend income accruing to its residents declines. The welfare
implications for the country imposing the tax depend on the reaction of tax revenue
to an increase in the bonus tax as well as on the relationship between the positive

tax revenue effect and the negative dividend income effect.
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In the second scenario, the firm has an additional control variable, namely the
number of managers employed in each country. As a response to the introduction
of the bonus tax in one country, the firm relocates managers to the no tax country.
In this case, welfare in the country introducing the tax is lower than in the first
scenario whereas the country that does not levy a bonus tax might even gain in
welfare terms.

Naturally, such a policy raises also additional questions which need to be ad-
dressed and are interesting for future research. Accordingly, one may consider if the
tax involves any avoidance issues if bonuses are disguised as non-bonus components
or the effects of such a tax if bonuses are paid in the form of stock options and thus

linked to future performance.

Appendix A

A.1 - Change in effort based compensation in country A with
respect to a change in the bonus tax
dpt rco?® — 1

A : 2
= >0 > 1. 37
B4 1+ tBA +reo?(1 — tBﬁA)B if rea (37)

A.2 - Change in effort in country A with respect to a change

in the bonus tax

de'  Gix=(1-t") g

dtBA ~ c c
2 1)(1 = tB’A
_ (oo = 1) ) (38)
1+ tBA 4+ reo?(1 —tBA4)

A.3 - Profit maximization with relocation possibilities

Max = S,E(Q") — ;N (o' + Be), (39)

Oéi,ﬁi,Ni
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s.t. the manager’s participation constraint (5) and the full employment constraint
N = N4+ NZB. If we denote by p the Kuhn-Tucker multiplier for the full employment
constraint, we can derive the optimal demand for managers in country ¢ as a function
of effort and compensation in the respective country. The firm demands managers
in each country up to the point where the marginal increase in expected output

induced by a manager ¢ just equals the manager’s marginal compensation o'+ 3¢,

dL i i i i _
dNZ.—e—oz—,Be w=0, (40)
L
d—:N—NA—NB:O, (41)
dp

Equation (40) implicitly determines the optimal demand for managers in country ¢
as N™* = ¢(a™ + B*e™*, e™).

A.4 - Change in profits with respect to a change in the bonus

tax

A.4.1 - No Relocation

dm dt‘inga—tBﬂA) g
dtB’A - c T
_ [ﬂi%(l—tB’A)Q(crag—l) _ (,Bi)Q(l—tB’A)(crUQ—l):|
_ [Qﬂi(l_tB’A)dfng ~ W] <0 (42)
Since
(1 —tPA i
aral )_ & <0. (43)

from (38) and
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B (L= P2 era? —1) (B(1 = P (ero® — 1) 2640 1P (81

Cc C c c

A
= % LZBB’AO — B4 [(1- tBY (cro® — 1) + 2] — BA 1+(1- 1B:A) (ero? — 1)}1
rco? — _BA
-z [1 +( thA 4 25712(11 t;A) (1= P (ere® = 1) +2] =1 (1 =7 (ero® 1>]
B % {1 +tBA 4 7«202(1 —(BA) [(reo® —1)*(1 = t%4)? — (1 4+ %% + reo®(1 - tB,A))}]

1 1
- 2(rco® —1)(1 — P4
+ c {1%—153"4—1—7“002(1 — BA) [ (rco )( )}

- % (1=t (rea® = 1)(1 + 74 4 reo?(1 — t74))]

! 1 B,A 2
:E {1+thA+r002(1_tB,A) [t (3rco —1)4_3}} >0

since rco? > 1 by assumption.

A.4.2 - With Relocation

dr _ dAN* i det  dNP
apA ~ qpa’ TN gma t gmac
AN" 4 aaa 4 [dle? + 81et)
—gema (@ + BT =N dtBA
dNB
g (@7 4 8%7) <0, (44)

Using equations (40) and (41), the above equation simplifies to

deA d(OéA BA€A>
A A
N dtTvA_N |:—th’14 ‘| <0

which is negative. See the above derivation in A.4.1
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A.5 - Change in welfare in country A with respect to a change

in the bonus tax

A.5.1 - No Relocation

AW4  dqUA  @PABAE(QA)  dDA

dtB-A o dtB-A + dtB-A + dtB-A

dtB’A dtB’A o dtB’A

au4 dw?  dC(et
U _ eir(wAic(eA)) |:7’ ( w C(e ))1
efr(wAfC(eA)) «0=0

(46)

d (tPABAE(QY) ( -

tB’A(ﬁA)2(1—tB’A) >

dtB-A B dtB-A

A

<5A)2 N ZﬂAtB’A dcig

T 2tB’A(ﬂA)2 B QﬁA(tB’A)

2 _dp4
dtB’A

c Cc C Cc

= 1427 gy Tizca_?é —yBA) 25 (1 A T(fca;(ll - thA))
= AT riaQ(l — ) (14 rco® —tP4B+reo®)] > 0if P < ;:t%zz
A.5.2 - With Relocation
dw4 U4 AL d(tBABAeA) Ad(tEA (o + (1 — tBA) gAed)
dtTvA:dtTvA—i_N /\oitT+/\N A
+A% (12432 + thA (o + (1 — P Bheh)] + Cﬁi (48)

If tB’A > 1+rco?

STreo? then as in subsection A.4.1 the bonus tax revenue effect is

negative and since we know that the introduction of the bonus tax reduces the

demand for managers C‘liNTi < 0 and has a negative effect on profits and accord-

ingly on distributed dividends,% < 0, the overall welfare effect in country A
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is negative. The same result applies even if we have a direct positive bonus tax
revenue effect but the effect is small compared to the negative dividend income
effect %7 the negative labour income tax revenue effect N4 jt];[f: thAat + (1 —

tBAYpAed)) 4+ N4 d(tL’A(O‘AZS{jB’A)ﬁAeA) and the indirect negative bonus tax revenue

effect 5%: (tP4B4e4) induced by the relocation of managers to country B.

Given that as a response to the introduction of the bonus tax firms may now
relocate managers to the no bonus tax country, this country benefits and may
even display positive welfare results if the positive labour income tax revenue ef-
fect j;;i thB(a®B + pBeP) is large enough to compensate for the negative dividend
income effect %.

dWB  qUB ANB dDB
dtB,A = dtB,A + +)\dtB,A tL’B(O[B + BBBB) + dtB’A (49>
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