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Abstract

This paper studies whether a group of countries can gain from harmonizing
their capital income taxes if the rest of the world does not follow suit. It
is shown that cooperation among the subgroup of countries is bene..cial if
tax rates in the initial fully non-cooperative Nash equilibrium are strategic
complements. In this case tax harmonization among a subset of countries is
Pareto improving for all countries.

1 Introduction

The issue of capital taxation in an open economy has been hotly debated by both po-
liticans and economists the last decade. Two benchmark results have emerged from
the literature on tax competition for internationally mobile portfolio capital. First,
tax competition among partially or fully benevolent governments induces ine&cien-
cies. In equilibrium, tax rates will be too low and no country will dare to increase
its tax rate for fear of losing parts of its capital tax base. This ..scal externality of
tax competition, known as the tax base ezect, suggests that countries may bene..t
from jointly increasing their capital tax rates (e.g. Zodrow and Mieszkowski [19],
Wildasin [15], Edwards and Keen [8], Keen and Marchand [12]). Second, the losses
from tax competition can be asymmetrically distributed. Small countries in partic-
ular, win the competition over internationally mobile portfolio capital in the sense
that they will have lower rates of taxation and attract a more than proportionate
share of the world’s capital stock in equilibrium. As a consequence, small countries

"Free University of Berlin, Department of Economics, Boltzmannstrasse 20, D-14195 Berlin,
phone: +49-30-838-2005, fax: +49-30-838-3330, e-mail: kai.konrad@wiwiss.fu-berlin.de (corre-
sponding author).

YNorwegian School of Economics and Business Administration, Helleveien 30, N-5035 Bergen-
Sandviken, Norway.



have a higher per capita utility than large countries (Bucovetsky [2], Bucovetsky
and Wilson [3] and Wilson [18]).}

The costs of tax competition and the prospect of being among the losers from tax
competition has led both politicians and economists to advocate tax harmonization
as a remedy against the unwanted side exects of tax competition (e.g. Sinn [14] and
Cnossen and Bovenberg [6].)

Global tax harmonization, although desirable, is di¢cult to achieve partly be-
cause some countries may prefer a low tax country status. This is exempli..ed by tax
havens which have a commercial interest in not harmonizing their level of taxation.
Thus, harmonization of capital taxation worldwide seems to be a di¢cult task. As
an alternative to global harmonization of capital taxes, a subgroup of countries may
decide to form a union or to choose a cooperative scheme of capital taxation. For ex-
ample, the EU countries have already harmonized their VAT rates and policymakers
now call for aligning capital taxes.

Policy proposals for tax harmonization within a region raises several related
research questions. One is coalition formation. An equilibrium concept for coalition
formation is considered by Burbidge et al. [4]. The coalition formation problem is
related to coalition stability: it is di€¢cult to enforce international contracts, and,
as is well known from the literature on cartels, defecting from a coalition may be
bene...cial if either the probability of being caught, or the penalty for defection, is
low. The analysis of coalition stability in the context of tax harmonization, however,
is somewhat dicerent from that of ..rms forming coalitions. The endogeneity of
coalition formation and the coalition stability problem of a harmonized tax area may,
for example, be overcome if some countries are linked via common policies in other
..elds and common institutional arrangements, like the member countries of the EU,
or in other federations of countries or states. For instance, within the EU, common
redistributional mechanisms such as structural funds operations and agricultural
policy may generate instruments for punishing defecting countries. Moreover, the
feasibility of punishing defecting countries within federations that may already exist
for other reasons of common interests may explain the formation of ’tax harmonized
areas”.2

A third issue relating to tax harmonization is whether a group of countries as a
whole can gain from harmonizing their capital income taxes if the rest of the world
does not follow suit. In this paper we take the group of countries that may form a tax
harmonized area as given and pursue the question of whether tax harmonization is
bene...cial for this group. The gain from tax harmonization depends on the response
from countries outside the harmonized area as well as on the size of the harmonized

YIn contrast, competition for foreign direct investments may favor large countries due to their
market size if there are transaction costs between markets (Hauter and Wooton [10] ).

2Credibility of punishing defectors as a criterion for the formation of tax harmonized areas may
explain why such heterogenous countries as the members of the EU form a harmonized VAT tax
area, whereas countries not tied together by other joint political infrastructure do not.



area relative to the global economy. In particular, we show that tax harmonization
among a subset of countries increases welfare for all countries (both within and
outside the federation) if tax rates are strategic complements. To bring forward these
results we use the model of Wildasin [15], and modify his framework by assuming
that a subset of countries form a coalition and jointly maximize the welfare of this
group.

The present analysis relates closely to discussions on the pro..tability of mergers
of ..rms in the industrial organization literature (see, e.g., Deneckere and Davidson
[7], Perry and Porter [13], and Gaudet and Salant [9]), and, analogously to the
literature on the pro..tability of splitting up ..rms into a number of independent
pro..t centers producing close substitutes (Baye, Crocker and Ju [1]). The payo=
function dizers from that in the merger literature. For the case of source base capital
tax competition (as opposed to the case of oligopoly) the function consists of several
elements such as tax revenue (and the public goods it ..nances), rent income, and
capital income earned by a country’s residents. These factors are interwined making
the analysis less straightforward than in the oligopoly context.

The rest of this paper is organized as follows. In section 2 we outline the model,
in section 3 we analyze the bene..ts of collusion and in section 4 we ozer some
concluding remarks.

2 The Model

This section describes the basic elements of a tax competition model for source based
capital income taxation. Using essentially the Wildasin [15] model, we modify his
framework by allowing a subset of countries to form a coalition subgroup which
jointly maximizes the welfare of this group. The total number of countries is N
and, for simplicity, all countries are perfectly symmetric.® A single (representative)
household resides in each country. We consider a 1-period model. Production in
country i is described by a production function f(k;) with capital k; used in country
i as the only variable input. Capital has positive but decreasing returns: ' > 0,
% < 0. Output occurs in units of a homogenous and universal good that can be
used as capital, for private consumption, or as a public good.

The total amount of capital at the beginning of the period is k and, due to
symmetry, k=N is the amount of capital owned by the (representative) household
in country i. The market for capital is characterized by perfect competition and
capital is assumed perfectly mobile. Capital fows between the countries until the
marginal returns net of tax are equalized between countries. That is,

3Symmetry will also simplify the problem of the choice of tax rates within the coalition, since
the countries’ preferences regarding a common tax rate are uniform. Departure from symmetry is
discussed in the related paper by Burbidge et al. [4]. They analyse the rationale for the endogenous
formation of tax-harmonizing coalitions and country dicerences are of major importance in this
context.
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forall i;j 2 f1;:::Ng. Here, % is the equilibrium return on capital, and t; and t; are
taxes per unit of capital that is employed in country i (resp. j).

Country i’s payox= is simply the income received by the representative household
residing in country i, i.e.,

Ui = (ki) i FU(k)ki + u(tik;) + k¥%=N. 2

Countries care about income and (local) public goods. Here, (ki) i F'(ki)k; is
the rent income accruing from an amount of capital k; employed in the country.
u(tik;) is the utility of the representative consumer from governmental revenue t;k;
which government uses for providing a public good, and k%=N is the representative
household’s capital income, net of taxes.

The Nash equilibrium in tax rates is well understood. It is characterized by the
marginal conditions
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with k® = k=N the equilibrium capital employed in each country and t* the equilib-
rium tax rate. Hence, the ..rst-order condition becomes
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For N = 1, equation (7) reduces to the Samuelson rule for provision of a public
good in a one-consumer economy, u'(tk) = 1. When several countries compete for
capital (i.e., N _ 2), equation (7) implies u’(t°k®) > 1 which reproduces the well
known result that tax competition leads to underprovision of the public good in the
Nash-equilibrium (see Zodrow and Mieszkowski [19]).
We now turn to the question whether a subgroup of countries can improve its
welfare by forming a coalition.

u'(t°k") K°+t° = k" (1)



3 Collusion

Suppose now that some countries decide to cooperate. We do not make explicit the
forces that lead to coalition formation. Burbidge et al. [4] provide an equilibrium
concept for coalition formation, if the coalition stability problem is solved. More
generally, the formation of a given coalition may also be founded on historical,
social, political and economic factors outside the model. Such factors may determine
whether a coalition can credibly threaten to punish defectors, which is a necessary
condition for making the coalition stable. Thinking about the EU as a possible
prototype application of this model, it could be the mutual dependence of these
countries or their cooperation on many other economic and social issues that makes
cooperation on taxes stable. The question that is to be considered here is whether it
could be bene..cial for these countries to choose their common tax rate jointly and
cooperatively even though a number of other countries still plays non-cooperatively.

Consider a situation with N identical countries. A number of S < N countries
collude by jointly choosing a common tax rate. This choice is made simultaneously
with the choices of tax rates by the N § S countries that are not part of this subgroup.
By symmetry, there is a general agreement among the cooperating countries about
the size of the tax rate which they all choose. The behavior of the colluders is
anticipated by the non-colluders (i.e., the group of N j S countries). For notational
convenience, let countries be numbered such that S = f1;:::Sg is the set countries of
the coalition, and N j S = fS+1;:::N g be the set of countries outside the coalition.

To determine the welfare exects of collusion we compare the Nash equilibrium
without subgroup collusion with that of the Nash equilibrium with subgroup collu-
sion. We start, however, with an easier procedure by asking the following question;
can the countries from set S gain if they can credibly commit themselves to choosing
atax rate tj = ts for all J 2 S, with ts slightly higher than the symmetric Nash
equilibrium tax rate t°? In an equilibrium this commitment is anticipated and
observed by the countries outside the subgroup. Hence, the answer to this question
Is that tax rate harmonization increases country i’s utility fori 2 S, if
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is striclgy positive evaluated at Nash equilibrium values t; = ::: =ty =t°. In (8),

%{2 T jos %ttn Is the optimal adjustment of the tax rate of each countryn2 N § S
out5|d(i‘:,the federation to the anticipated change of the federation’s tax rate, and
@;/; T jos gt/z is the equilibrium reaction of the net rate of return to the change of
the federation’s tax rate.

Condition (8) shows that three ecects have to be considered. The ..rst ecect

- given by the ..rst line in (8) - pertains to what is commonly known in the tax
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competition literature as the ..scal externality ecect (see Wildasin [16]). It describes
how tax harmonization changes the tax base of country i. In particular, it shows
that country i loses some capital due to the increase in its own tax rate (..rst term,
right-hand side), and gains some capital due to the tax rate increase in the other
member countries (second term). In addition, the anticipated tax rate change of
countries in set S induces non-members to change their tax rates as well, which
induces more capital movement (last term). The second ecect (..rst term in line 2
of (8)) is the direct tax rate exect: for unchanged capital allocation, country i’s tax
revenue goes up if its tax rate increases. The third ecect (second term in line 2 of (8))
relates to what is known as the factor terms of trade ezect in the tax competition
literature (DePater and Myers [5]). It describes the impact of the direct ecects of
the coalition’s tax rate changes for the net rate of return of capital plus the indirect
exects due to the induced equilibrium changes of tax rates of non-member countries.
In the fully non-cooperative Nash equilibrium some of these ecects cancel. In
particular, at t; = ::: = ty = t%, a marginal change in country i’s tax rate does
not change 1’s utility. However, the change in the tax rate of the other countries in
S, and the induced changes of tax rates in countries not belonging to S change i’s
utility. Using (4), (5), (6) and the ..rst-order condition (7), equation (8) becomes
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The change in i’s utility consists of the product of three terms. The ..rst term
measures the additional utility from increased tax revenue from an additional unit
of capital employed in country i. The second term equals gth , the additional capital
that becomes employed in country i if one country j & i increases its tax rate by one
marginal unit, starting from the tax rates in the symmetric fully non-cooperative
Nash equilibrium. The third term describes the marginal tax rate increases in the
other (S j 1) countries belonging to set S, and the induced tax rate changes by
the countries not belonging to S. Since the cooperation of the countries in S is
known to the countries in N j S, they react to a change in the tax rate of the
colluders by & 2. Depending on the sign of ; the reaction of the non-cooperating
countries to t%e anticipated increase in the cooperatlng subgroup’s tax rate mcrease
may strengthen or weaken the direct ecect. For a symmetric situation, the size of
depends on the number of countries outside the coalition. The sign of g—ﬂ depends
on the type of competition. Since tax competition basically resembles Bertrand
competition, the ecect %g is typically positive: tax rates of dicerent countries are
strategic complements.*
This result is summarized in

4 At this point it is useful to compare this framework with Gaudet and Salant [9]. They consider
an oligopoly with N symmetric ..rms and ask whether a subgroup of S < N ..rms could gain from
joint contraction of output if the other N j S ..rms anticipate this contraction and continue
to behave fully non-cooperatively. In their framework, the reaction of the N j S ..rms to an
anticipated quantity contraction by the S cooperating ..rms is to expand output. In Cournot
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Proposition 1: If a subgroup of countries colludes and commits to choose a tax
rate that is marginally higher than the tax rate in the fully non-cooperative Nash
equilibrium, utility of each country in the subgroup (and outside this subgroup) is
increased if tax rates are strategic complements.

The intuition of this result can be rephrased as follows. In a fully non-cooperative
situation each country can attract capital by lowering its tax rate. However, if
a country attracts capital, the capital stock is reduced in other countries due to
the ..scal externality of the country’s tax rate change. When forming a coalition,
the members of the coalition overcome the externality problem among members of
the coalition. However, the externality problem between members and the non-
members continues to exist. If the non-member countries still choose the tax rates
of the fully non-cooperative Nash equilibrium, %g = 0; then tax harmonization
is unambiguously bene..cial for coalition members. Whenever non-members react
to the tax harmonization ecort and tax rates are strategic complements in tax
competition (that is, -g—{g- > 0), the bene..cial ezect is reinforced by the induced tax
rate increases of the non-members.

Another result that emerges from (9) is that the size of the coalition acects the
utility gain of each member of the coalition as follows:

Corollary 1: Under collusion, the utility gain of a cooperating country from a
joint marginal increase of the tax rate compared to the tax rate in the symmetric
fully non-cooperative Nash equilibrium is increasing or decreasing in S, depending
on whether 1 +g5((N i S)&2) is positive or negative.

Corollary 1 follows from dizerentiating (9) with respect to S, where k® and t”
are independent of S.

In order to compare the fully non-cooperative Nash equilibrium with the Nash
equilibrium if the countries forming the coalition jointly choose a tax rate and play
Nash against the N j S non-cooperating countries, a few assumptions are needed.

Let t = (t;;t,;:::ty) be a vector of tax rates from the set T of all feasible tax
vectors which is a subset of RN, and t;i 7 (ty;ty;::ti; 1 tiwr; i0tn). Let ~75() =
fargmaxg, Ui (ti; t;i)g be the reaction correspondence of country i. Although de..ned
on the full vector of all tax rates, it is clear that ~"j(t) = ~"i(®) if t;; = ¢;i. That
is, although de..ned on the whole vector of tax rates for notational convenience,
a country’s reaction correspondence depends only on the tax rates of the other
countries.

Assumption 1: The reaction correspondence is singleton-valued on T. It can
be represented by a well de..ned reaction function °;(t) that maps elements of T to
the country’s optimal tax rate.

Assumption 2: The reaction function °;(t) is continuously dicerentiable and
globally non-decreasing in each component of t for a set T (T of tax vectors that

competition output choices are strategic substitutes. Hence, in Gaudet and Salant the general
equilibrium repercussions of coordination among a subgroup reduce the gains from coordination.
In the tax competition framework, choice variables are strategic complements and this makes it
more likely that cooperation among a subgroup pays o= for members of the subgroup.
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is closed and convex to the origin. That is, %{fﬁ _Oforall jforall t2T.

Assumption 3: If countries choose their tax rates non-cooperatively, the Nash
equilibrium tax vect'gr_ t® exists and is unique. The slope of reaction functions at the

b =N @5
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These assumptions are not innocent, but are well known from the tax compe-
tition literature. Assumption 1 is standard in the tax competition literature. For
some discussion see, e.g., Wilson [18], p. 433. Assumption 2 states that the tax rates
are strategic complements. That is, reaction functions are upward sloping. This is
also a standard feature in many seminal papers of the tax competition literature.’
The assumption of existence, uniqueness and stability of the Nash equilibrium (As-
sumption 3) is certainly not innocent, but it is needed to allow for any meaningful
comparative static analysis. Since we consider identical countries, the uniqueness of
equilibrium implies that the equilibrium is symmetric.

Consider a dizcerent characterization of the Nash equilibrium in section 1 that
reduces complexity of the problem to two dimensions. For this purpose we introduce
the concept of Nash subgroup equilibrium. As before, the set of countries is divided
into the coalition set S ~ f1;:::Sgandtheset N j S ~ fS+1;:::N g of non-members
of the coalition. Let ts and ty ;s be vectors of tax rates chosen by the countries from
these sets. A vector tg is a Nash subgroup equilibrium for given ty ;s if, for each s 2
S, t§ = argmaxg Us(t]; 65, LS, 15 ts; te,; it ts): By symmetry, if a subgroup
equilibrium exists, for each given vector ty ;s, a subgroup equilibrium exists in which
all members of the subgroup choose the same tax rate. This de..nes the symmetric
subgroup equilibrium tax rate as a function %g(ty ;s) of the vector of tax rates
chosen by the non-members of the subgroup. Furthermore, if all non-members of
the subgroup choose the same tax rate, say, tn;s, this concept yields a symmetric
optimal choice of each country from the subgroup such that each member’s choice of
tax rate is an optimal response to the tax rates then chosen by all other countries.
We denote these functions as rs(tn;s) and ry;s(ts) for the sets S and N § S
respectively.

By Assumption 2, then, %s(ty;s) is increasing in each component of ty;s,
implying that rg (ty ;s) and ry ; s(ts) are increasing functions of the tax rate chosen
by the countries in the respective other group, and by Assumptions 2 and 3 their
slopes at t are 0 < r3(tn;s) < 1 and 0 < r};s(ts) < 1: The functions rs(tn ;s)
and ry;s(ts) must of course intersect in the symmetric Nash equilibrium in tg =
tn ;s = t°. This is depicted in Figure 1 (cf. point E).

[Figure 1 about here]

So far we have just rephrased the non-cooperative situation without a coalition.
Consider now a coalition of countries in set S. The countries in the S-group jointly
choose their tax rate t; = ts, j 2 S. The optimal (uncoordinated but symmetric)

SE.g., Kanbur and Keen [11]; and Wilson [18]. Wildasin [17] also provides some parametric
examples and some microeconomic underpinning.



response of the countries of the N j S group to a given choice of tg continues to
be ry;s(ts). However, the optimal uniform choice of the tax rate in the S group
in response to an anticipated choice of tn;s by all countries in the set N j S is
not rs(tn ;s). The reaction of the group of countries from the set S under coalition
formation is Rs(tn;s) ~ argmax, Us(ts: ts; iiitss ty s ss tngs) it js) fors 2 S In
a coalition subgroup S, each country has Nash conjectures only with respect to
the tax rate choices by countries from the set N j S. The tax rates of all group
members, however, are jointly determined.

In Figure 1, Og(ts; tn ;s) depicts the indicerence curve of a country that is a
member of the S-group in the fully non-cooperative Nash equilibrium. If the S-
group consists of only one country, the slope of this indicerence curve in the Nash
equilibrium E is vertical. If the S-group consists of more than one country, the
indicerence curve Uq(ts; ty ;s) has a negative slope in E = (t%; t°): for given t, the
utility of country s increases if ts increases as can be seen from (9). By de..ni-
tion, Rs(tn ;s) is the locus of all combinations of tax vectors ts = (ts; ts; ts; i::ts),
and tn ;s = (tns; thsiitngs) for which the indicerence curves Us(ts; tn;s) have
exactly vertical slope. The crucial property that follows directly is that Rg(t*) >
rs(t%). It implies that the intersection of Rs (tn ;s) and ry ;s (ts) is to the upper right
of the fully non-cooperative Nash equilibrium. Hence, the intersection of Rs(tn ;s)
and ry;s(ts) characterizing the new Nash equilibrium E must be on ry is(ts) to
the right of the indicerence curve U(ts; ty ;s). This means that all members of the
S-group enjoy higher utility than in the fully non-cooperative Nash equilibrium E.

We summarize this as

Proposition 2: Suppose assumptions 1-3 hold. Let a subgroup S _ 2 of coun-
tries jointly choose the same tax rate, and let the non-cooperative equilibrium and the
new equilibrium be in the set T of tax rates in which assumption 2 holds. The coun-
tries enjoy higher utility in the resulting Nash equilibrium. Incentives therefore exist
for a subgroup of countries to coordinate their policies through tax harmonization.

4 Conclusions

Capital taxation and tax harmonization have been at the forefront of the discus-
sion among economists and policy makers the last decades. The rationale for tax
harmonization has been to avoid the adverse ecects of tax competition. The un-
derlying premise for the discussion and for research in this area, has been that tax
harmonization could be achieved world wide. As argued in this paper, world wide
harmonization is for many reasons a di¢cult task, and tax harmonization among
a subgroup of countries may have dicerent implications for welfare among the har-
monizing countries than world wide harmonization would. It is therefore important
to examine the impact of partial harmonization of capital taxes among a subset of
countries. That has been the aim of this paper.

In particular, we have shown that partial cooperation among a subgroup of



countries is bene..cial to these countries under very general conditions. The central
property needed for the result is that tax rates in the initial fully non-cooperative
Nash equilibrium are strategic complements. The implications of this result for the
various federations considering coordination of capital taxation is that such coordi-
nation would lead to gains, not only for the countries not part of these federations,
but also for the countries of the federation.
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