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Solution 1. (20% weight)
a1) The EMTR reflects the tax burden on the marginal investment, i.e. it measures distor-
tion to size/scale of investment. It is relevant to decide whether to expand a project or not.
Both rates of return (i.e. r and p̃) are related to a marginal project where the investor is just
indifferent between investment and no investment (i.e. after tax NPV equals zero).

a2) If the EMTR is zero, i.e. the tax burden on the marginal investment is zero, the tax
system does not distort the investment decision at the margin.

b) The EATR reflects the tax burden to all investments that yield positive profits (not just
the marginal investment). This measure is relevant for the discrete investment decision, i.e.
should I undertake a project or not. If a project is only undertaken once, it is relevant to
compare the after-tax rents from undertaking the project e.g. in different countries. The
project will be undertaken in the country with the lower effective average tax rate.

c) To tax only the “above-normal” (or excessive) return to shares means that the risk-free
return is not taxed, that is, the risk-free return is deductible from the personal tax on
dividends and capital gains. A main advantage of such a tax system is that it is neutral
under fairly realistic assumptions. We have discussed this result based on Sørensen (2005,
2014). Neutrality is a desired characteristic of a tax system as it means that decisions on risky
investments are not distorted due to taxation. Moreover, the shareholder tax has adjusted
the marginal tax rate on capital income with excessive returns to the top marginal tax rate
on labor income. Due to this characteristic income shifting between labor income and capital
income is not profitable (a problem of the previous dual income tax introduced in 1992).

Solution 2. (60% weight)
The model by Hoyt (1991) and a similar model framework by Zodrow & Mieszkowski (1986)
have been extensively discussed in the lecture as well as in two seminars.

a) The profit function is

⇡j = F (Kj)� (⇢+ ⌧j)Kj.

The first-order condition for capital demand is

FKj = ⇢+ ⌧j.

Optimal capital demand requires that the marginal benefit of investment, i.e. FKj , equals
the marginal costs of investment, i.e. ⇢+ ⌧j. Marginal costs of investment are determined by
the rate of return on capital ⇢ and the tax on capital ⌧j.

b) Aggregate capital demand is
PJ

j=1 Kj. Capital supply K̄ is exogenous (as stated in the
problem). The capital market equilibrium reads

JX

j=1

Kj = K̄.
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Differentiating with respect to ⌧i and ⇢ gives

@Ki

@⌧i
d⌧i +

JX

j=1

@Kj

@⇢
d⇢ = 0.

A change in a single country’s tax rate reduces capital demand in that country directly (first
term). Moreover, it affects capital demand in all countries due to a change in the return on
capital ⇢ (second term). Differentiating the first-order condition for capital demand gives

@Kj

@⌧j
=

@Kj

@⇢
=

1
d2F
dK2

j

< 0 8j 2 {1, . . . , J}.

We can therefore rewrite

@Ki

@⌧i
d⌧i +

JX

j=1

@Kj

@⇢
d⇢ = 0

d⌧i + Jd⇢ = 0
d⇢

d⌧i
= � 1

J
.

An increase in a country’s capital tax reduces the return on capital (which determines the
capital costs for the firms). An increase in a country’s capital tax therefore increases capital
demand in all other countries. The effect of a change in the capital tax on the return on
capital is larger the smaller is the number of countries. In contrast to Hoyt (1991), Zodrow
& Mieszkowski (1986) assume that the number of countries is very large and neglect the
described effect.

c) Since the private good can be transformed into the public good on a one-to-one basis,
efficiency requires an MRS of one. Since the MRS is larger than one the marginal utility of
the public good is “too high” compared to the marginal utility of the private good. The con-
cavity of the utility function implies that the consumption of the public good is inefficiently
low. The result of underprovision of public goods is a well-known result in the literature on
tax competition. The underprovision of the public good is driven by a tax base externality.
If country i increases its tax rate on capital it does not take into account that this change
has a positive effect on all other countries. An increase in country i’s tax rate drives mobile
capital out of the country and therefore increases the tax bases in all other countries. Since
this external effect is not internalized if countries act competitively tax rates are inefficient
low.

d) Coordination internalizes the external effect described in part c). If all countries simulta-
neously increase their capital tax equally there is no incentive to shift capital since there is
no tax wedge. Since the tax rates are inefficiently low in the competitive equilibrium a co-
ordinated increase in the tax rates reduces the inefficiency and leads to an increase in welfare.
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e) Based on Bucovetsky (1991) we have discussed the effect of asymmetries in population
size on tax competition.

The change in a country’s tax rate (⌧i) on capital demand per capita (ki) decreases (in
absolute terms) in population size. An increase in the tax rate in one country affects the
capital market and leads to an outflow of capital. In a small country these costs of an increase
in the capital tax are borne by fewer people and are, therefore, larger in per capita terms. The
higher per capita costs of an increase in the tax rate lowers the incentives for small countries to
increase their tax rates; a pattern reflected by empirical data. Since smaller countries have
weaker incentives to increase tax rates than larger countries they will more likely prevent
voluntary coordination. Bucovetsky (1991) shows that if asymmetries are sufficiently large
small countries are better off in the competitive equilibrium than with coordination.

Solution 3. (20% weight)
a) If profits are shifted out of the country tax revenue is reduced. This reduction might imply
e.g. an increase in tax rates (especially levied on immobile factors) or reduced provision of
public goods. Profit shifting can have distributional effects as the possibilities to shift profits
vary across firms. Profit shifting can reduce trust in the government and the tax system
which can foster additional tax avoidance/evasion.

b) We have discussed (at least) two examples in the lectures/seminars. As shown in Haufler
(2001, ch.7) full deduction of capital costs is optimal without profit shifting but not with.
Without profit shifting an increase in the profit tax is only non-distortive with full deductibil-
ity of capital costs. It is optimal for the government to decrease the tax base since this effect
can be compensated by an increase in the tax rate without distorting capital investment.
With profit shifting the profit tax becomes distortive even with full deductibility of capital
costs since an increase in the tax leads to an increase in profit shifting. The second best
solution is to broaden the tax base (partial deductibility of capital costs) to generate the
same amount of tax revenue with a lower tax rate and therefore with reduced profit shifting.

In the seminar we have also discussed that a profit tax might be preferable over a source-
based capital tax since the former does not distort capital investment and therefore leads to
an efficient provision of public goods. We have shown that this result does not hold if firms
can shift profits via royalties. With profit shifting a profit tax is also distortive as argued
above.

3


