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I. INTRODUCTION

The issue of the formation of clubs is a long-standing question of political economy.'
Recently, the theory of clubs has been used to study the issue of the optimal number
of nations.” Interest in this topic reflects the changing number of countries in the
world (e.g., the breakup of the former Soviet Union into many countries, and the
German unification). It also reflects developments in the formation of economic
unions or federations (e.g., the European Union, and NAFTA).

An example of a club is the European Union (EU). The general feeling among
economists is that EU enlargement is too ambitious.” Economic concerns become
stronger given the fact that most national (i.e. domestic) fiscal policies are still
selected in a decentralized, uncoordinated way. For instance, national governments in
the EU still choose their own tax policies to maximize a domestic objective.® Yet, at
the same time, supra-national or federal authorities design institutions and choose
common policies to internalize cross-border externalities and promote integration
within the union.” A key federal policy is the choice of union membership. What is
the “optimal” number of member-countries in an interdependent world where
domestic fiscal policies are uncoordinated?

The present paper studies the choice of club membership, when member-
countries’ national governments set their tax policies non-cooperatively. The setup is
a multi-country general equilibrium model with international capital movements and
public goods with cross-border externalities. Within this setup, we formalize the
choice of national and federal policies. Federal policy (in the form of club
membership) is chosen prior to national policies (in the form of income tax rates). In

other words, federal policy has a higher constitutional status than national policies.’

! See Cornes and Sandler (1996) for an up-to-date review of the literature on clubs.

? See, among others, Bolton and Roland (1997), Alesina and Spolaore (1997), Alesina, Spolaore and
Wacziarg (2000) and Alesina, Angeloni and Etro (2001). Details are given in section VI below.

3 See e.g. Alesina and Wacziarg (1999) and Alesina, Angeloni and Schnuknet (2001) for the EU.

* As the economic press argues, “member countries play the nationalist game” (see The Economist,
December 8" 2001, p. 34).

> Thus, the institutional setup is between full decentralization and full federalism. Or what Inman and
Rubinfeld (2002) call “democratic federalism”. This middle-road system aims to combine the benefits
of decentralized federalism with the efficiency advantages of centralized decisions.

® As Persson and Tabellini (1996, p. 635) point out, this reflects the EU system and “it captures a
situation where the federation has more commitment power and its policy choices are less easily
reversible than the national choices”. The same authors also say that this is one of the main differences
between the “EU” system and the “US” system. In the EU, supranational and national governments are
vertically ordered, while in the US they are horizontally ordered.



This hierarchical structure allows federal policy to internalize the behavior of national
governments, and hence reduce the inefficiencies arising from uncoordinated national
fiscal policies.’

At the root of the problem of optimal membership is the tradeoff in the size of
population, as studied by the theory of clubs. In the basic model of clubs,® a larger
club can benefit from greater economies of scale in the provision of public goods; on
the other hand, there are congestion costs when a new member joins. Then, subject to
this tradeoff in the size of population, a hypothetical planner chooses club
membership to maximize the utility of the representative member. The conceptual
difference of our work is that we study how this basic tradeoff in the size of
population, and hence the eventual choice of club membership, are affected by the
way national fiscal policies are set.” When federal policy chooses club membership, it
takes into account that national governments have played the nationalistic Nash game
in national tax policies. Equilibrium club membership will therefore reflect this.

Once cross-country interaction is non-cooperative, the type of international
spillover effects becomes crucial. Here, we focus on two popular cross-country
spillover effects. The first one is generated by international capital mobility coupled
with distortionary taxation. As is known, when national policies are non-cooperative,
this can lead to tax competition for mobile tax bases. The second spillover effect is
generated by the so-called international public goods, i.e. public goods whose benefits
extend beyond national boundaries (e.g. security, defense, the environment, health,
primary education, infrastructure, etc). As is known, when national policies are non-
cooperative, this leads to free riding on other countries’ contribution to the public good.
We choose these two problems (i.e. tax competition and free riding) because they are
believed to be important both by the academic literature and the economic press. '

Our results are as follows. It is useful to understand first what happens for
given membership. Each Nash-type inefficiency (corresponding to a particular
spillover effect) ceteris paribus deteriorates with the size of population. Specifically,

in our model, the problems of tax competition and free riding each gets worse as the

7 See also Persson and Tabellini (1992) for a model in which voters elect a policymaker before national
policymakers choose policy. This timing allows voters to reduce the inefficiencies arising from non-
cooperative national policies. As the authors say (see p. 698 in their paper), “delegating policy to an
agent takes the equilibrium closer to the Pareto frontier of the game”.

¥ See e.g. Mueller (1989, chapter 9) and Drazen (2000, chapter 9) for the basic model of clubs.

? See section VI below for comparison with the literature.



number of countries increases.' This rather standard result has important implications
for the choice of membership.

We then endogenize membership. When a “federal authority” chooses club
membership,12 it internalizes the tradeoff in the number of countries. On the one hand,
a larger size benefits from larger tax bases and revenue contributions needed for the
provision of international public goods; this is basically a scale effect from higher
membership. On the other hand, in addition to standard congestion problems, the
inefficiencies arising from decentralized national policies increase with club size. It is
this tradeoff that will determine “equilibrium” membership. We show that equilibrium
membership is lower than “efficient” membership. The former corresponds to a case
in which membership is chosen subject to a Nash game in national tax policies. The
latter corresponds to the benchmark, efficient case in which membership is chosen
subject to cooperative national tax policies."

Therefore, to the extent that there are inefficiencies arising from decentralized
national policies, equilibrium membership is too low. Intuitively, the federal authority
finds it optimal to choose a relatively small membership in order to reduce the degree
of Nash-type inefficiencies that naturally increase with the size of population.'* This
result does not depend on the specific type of inefficiency assumed; any Nash-type
inefficiency would give the same result. Therefore, the normative conclusion is that,
ceteris paribus, union enlargement requires a switch from uncoordinated to
coordinated national fiscal policies.

Numerical simulations confirm our analytical results; namely, equilibrium
union membership and national income tax rates are both inefficiently low. The same

simulations reveal that equilibrium membership decreases with capital mobility.

10 For the academic literature, see e.g. Persson and Tabellini (1992, 1995), Inman and Rubinfeld
(1996), Razin and Sadka (1999), Sorensen (2000) and Devereux, Lockwood and Redoano (2002).

" For instance, in the EU, difficulties in getting agreements in the policy areas of structural funds and
CAP get worse when the number of member-countries increases.

2 In our setup, the decision of a federal authority coincides with the decision that it is optimal for the
individual citizen-voter (see section IV below).

" Thus, the equilibrium outcome is inefficient. Note that the literature on the optimal number of
nations has also distinguished “optimal” from “equilibrium” outcomes [see, in particular, Alesina and
Spolaore (1997) and Alesina et al. (2001)]. However, in that literature, this has a different meaning: the
former refers to the social planner outcome, while the latter usually refers to a democratically chosen
number of nations. Instead, in our paper, the number of nations is always chosen by a planner. Thus,
the distinction between “equilibrium” and “efficient” outcomes has to do with the way national policies
are set. See also section VI below.

' Inman and Rubinfeld (1996, pp. 329-331) also argue that by limiting the number of states in a federal
economy can be a constitutional way of reducing the inefficiencies that arise within a decentralized
federal economy.



Intuitively, the inefficiency associated with the race-to-the bottom for internationally
mobile tax bases gets worse when capital mobility, or the size of population,
increases. Hence, when capital mobility increases, the federal authority finds it
optimal to set an even smaller membership to mitigate the adverse effects of tax
competition. Therefore, union membership should decrease with any factors that
exacerbate Nash-type inefficiencies; growing capital mobility is one such factor.

Actually, our numerical simulations reveal that equilibrium membership is
very close to one (i.e. it is not optimal to form any union). Equilibrium membership
remains tied to one even if, for instance, scale effects become stronger or congestion
costs fall.'” Therefore, to the extent that decentralized national policies lead to tax
competition and free riding, it is hard to rationalize the creation of an economic union,
not to mention union enlargement. In terms of policy implications, this means that
only if countries in Europe start cooperating their tax policies, factors like increasing
scale effects, falling congestion costs, etc, can play a role in justifying the EU and its
planned enlargement. Cooperation is a precondition to enlargement.

The rest of the paper is as follows. Section II presents a world economy and
solves for a competitive equilibrium. Section III solves for national policies. Section
IV solves for federal policy in the form of union membership. Section V presents
conclusions and policy lessons. Section VI reviews the related literature. Section VII

discusses limitations and extensions. Mathematical details are in an Appendix.

II. THE MODEL AND WORLD COMPETITIVE EQUILIBRIUM

Consider a world economy composed of M countries, indexed by i =1,2,..., M .

The number of countries, M , is chosen by a federal authority.'® Each country i is

"> By contrast, in the efficient case, it is optimal to form relatively large unions; also, in this case,
optimal membership increases when scale effects become stronger or congestion costs fall.

' As in the basic model of clubs, we assume that a central or federal authority creates the world from
scratch. Alternatively, we could assume that the world economy is composed of N potential members,
where N is exogenous and M < N is chosen by the central authority. In that case, one has to
distinguish between members, M , and non-members, (N —M), whenever optimal conditions are

derived [see Cornes and Sandler (1996) for the general theory of clubs; see also e.g. Alesina et al.
(2001) for an international union model]. We report that we have experimented with richer models like
this. For instance, a model with member and non-member countries where non-members’ capital stock
is a fraction of members’ capital stock and where a planner chooses M to maximize the utility of
member countries. Since the spirit of our results is unaffected, here we choose to present the simplest
possible model specification (of course, quantitative results depend on e.g. the way members and non-
members differ, the assumed spillovers between members and non-members, whether only members’
utility is considered when membership is chosen or whether both members and non-members’ utility



populated by a representative private agent and a national government. The private agent
consumes and invests at home and abroad, where investment abroad implies a mobility
cost. The national government in each country is benevolent and uses income taxes to
finance the provision of a public good, whose benefits extend beyond national
boundaries. We assume the Source Principle of international taxation, according to
which domestic and foreign investors are being taxed at the same rate (this is the

principle used in most countries).

1I. 1 Informal description of the model and definition of equilibrium

The sequence of moves is as follows: first, a federal authority chooses club
membership; in turn, national governments simultaneously choose their tax policies;
finally, private agents make their consumption-investment choices.'” We take as given
the design of this three-tier hierarchical structure (i.e. federal government, national
governments and private sectors), the assigned policy responsibilities, and the
sequence of moves.

We will solve the game backwards. Thus, we first solve the last stage. Private
agents in each country maximize their lifetime utility by choosing consumption and
investment at home and abroad. In doing so, they act competitively by taking prices
and policies as given. The solution to this stage will give a World Competitive
Equilibrium. This is for any feasible national fiscal policies and any number of
countries.

In the second stage, we solve for Nash national tax policies and the associated
level of government expenditures. Each national government chooses its own income
tax rate by being concerned only about the welfare of its own citizen and by taking as
given the income tax rates of other national governments. When national governments
choose their tax policies, they take into account the World Competitive Equilibrium

of the previous stage. On the other hand, they take the number of countries as given.

matters, etc; see Cornes and Sandler (1996)). On the other hand, we realize that all this has to do only
with what Alesina et al. (2001) call the “initial, formation stage”. There is a second stage, which is
about stability of the club. By not distinguishing between members and non-members, we cannot study
that second stage (see also section VII below).

17 See also Yi (1997) for a two-stage structure, where in the first stage players form coalitions, and in
the second stage they engage in a non-cooperative game given the coalition structure. Sequential
actions are also assumed in the literature on the optimal formation of nations [see e.g. Bolton and
Roland (1997), Alesina and Spolaore (1997), Perroni and Scharf (2001) and Alesina et al. (2001)].
Caplan et al. (2000) study different sequential structures and their implications for federal and national
policies.



Finally, in the first stage, a federal authority chooses the number of countries
(or club membership) to maximize the utility of the representative citizen. In doing so,
it takes into account the outcomes of all previous stages. The solution to this problem
will give equilibrium membership.

But we also need a benchmark case. As said above, this is defined to be a case
in which the federal authority chooses club membership subject to fully cooperative
national policies. The solution to this problem will give a Pareto-efficient
membership. This case corresponds to the social planner’s optimum.

The rest of this section solves the third, last stage of the game, i.e. a world

competitive equilibrium for given national policies and the number of countries.'®

1. 2 Behavior of private agents
The model is a multi-country version of the model used by Persson and Tabellini
(1992). Consider a two-period economy, with one private and one public good, and

linear AK production technologies. Each country i =1,2,..., M is populated by a private

agent and a national government.

The private agent in country i maximizes utility:

U'=U(c,d';H',M) (1)

where ¢’ and d' are private consumption in the first and second period respectively,
H' is the international public good from the point of view of country i [see also
equation (5f) below], and M is union membership. The utility function is increasing in
c', d" and H', and decreasing in M . The negative affect of M captures crowding, or
congestion, costs.'’ Equations like (1) have been widely used in the literature on clubs.”’

Without loss of generality, we assume an additively separable function of the form

2

loge' +d' +vH' - , where the parameter v >0 is the weight given to public

. . . .21
services, and the parameter 4 > 0 measures congestion costs from higher membership.

' If we assume away the second stage, we are back to the basic model of the literature on clubs.

' An increase in the number of countries typically increases the complexity of communication,
bargaining and representation [see e.g. Inman and Rubinfeld (1997)].

2 See e.g. Mueller (1989, pp. 152-4) and Drazen (2000, pp. 393-4). See also Alesina et al. (2000, p.
1282) in the literature on the optimal number of nations.

2! See Persson and Tabellini (1992) and Alesina et al. (2000) for similar functional forms.



The first-period budget constraint of the private agent in each country i is:

M
¢ +k"+ Zk"j =e (2a)

J(#D)=1

That is, private agents start with an exogenous endowment e’ > 0 and then choose how

much to consume and how much to invest at home and abroad. Private agents in country
i caninvest k" at home in country i, and k” abroad in countries j, where j #i.

The second-period budget constraint of the private agent in country i is:

di:(l_ai)Aikii+ i (1—¢9f)Af'k"f— iB(k”,ﬂy) (2b)

J(=i)=1 J(zi)=1

where the parameter A’ is capital return in country i, 0 <@’ <1 is the income tax rate

in i, and the function B(k”; ") captures net mobility costs from investing k” abroad,
i.e. this function is increasing in k”, while the parameter S” >0 measures the size of

net mobility cost from investing k” abroad [see also Persson and Tabellini (1992)].

: , i. piy_ B
Without loss of generality, we assume B(k”; ") = —
Private agents take prices, tax policy, public services and the number of countries

as given. Assuming an interior solution, the first-order conditions are (2a)-(2b) and the

Euler equations:
1 iN fi
—=(1-0"4 (32)
il, =(1-6)H4" - B'k" for j#iand j=12,...M (3b)
c

so that (3a)-(3b) imply:

(1-694"=(1-6")4" - B'k" (3¢)



i.e., without uncertainty, net returns are equalized across countries via capital mobility.

1I. 3 National government’s budget constraint

Each national government i spends /' on the public good. This is financed by
income taxes. Since we use the source principle of international taxation, the national
government i taxes domestic and foreign investors at the same rate, 0 < &' <1. Thus,

the budget constraint of the national government in country i is:

W =0'Ak' @)

M
where k' = (k" + ) _k”) is the capital stock (and the tax base) in country i.

J(#h=1

1I. 4 World Competitive Equilibrium (for given policy and the number of countries)

We now solve for a World Competitive Equilibrium (WCE). In this equilibrium:
(1) all private agents maximize utility; (ii) all constraints are satisfied; (iii) all markets
clear. This is for given national policies (€' ) and federal policy (M ).

Using (2)-(4) above, we have for each country i in a WCE:

I S
T - o
d :(I_Hi)Aikii+ i(l—@j)/ljkij _ f M (5b)

2

=1 D=1

M
h' :9"/1{1{”' + Zk”} (5¢)

(D=1
where,
o 1 Mo
k"= ————— kY 5d
1-0)4 (Z> Y
_ J J _ _ i i
. (1-6/)4 “(1 0')A (5¢)

ﬂlj



where (5a), (5b), (5¢), (5d) and (5e) give respectively the first-period consumption,

the second-period consumption, government expenditure on the public good, capital

invested at home, and capital invested abroad. This is for each country i =1,2,.... M 22

To close the world economy, we have to model the international public good,

H',in equation (1) above. Following Alesina et al. (2001), we assume:*

M
H' =h'+y Y b’ (59

J(#D)=1

where the parameter 0 < y <1 measures the extent of the benefit country i enjoys from
other countries j #i providing the international public good.”* We assume 0<y <1,
so that country ;’s provision of the public good has a lower effect on country i ’s utility
than i’s own provision of the public good. Note that a positive » can be also thought of

as a scale effect [see e.g. Backus et al. (1992)].
We sum up this section. We have solved for a World Competitive Equilibrium

(WCE). This is summarized by (5a)-(5f). These equations give a convenient closed-form

analytical solution for equilibrium allocations, as functions of national tax rates, ', and

the number of countries, M . In the next section III, national governments will choose

tax policy, . The number of countries, M , will be chosen in section IV.
III. DETERMINATION OF NATIONAL TAX POLICIES

We move on to the second stage of the game and endogenize national policies.

National tax rates, &', are determined by a Nash game among national governments.

2 Without capital mobility costs, £ =0, the WCE would be indeterminate. Specifically, in each
country i, we would have two equations only, while there are three endogenous variables (¢’, k" and

k"). This is a known problem when factor returns are exogenous. This is why introducing mobility
costs is particularly useful; it gives a well-defined solution for the WCE without complicating the
model. Alternatively, Kehoe (1989) assumes that domestic capital is owned only by domestic investors
(k7 =0). Also, note that the presence of capital mobility costs allows existence of a Nash equilibrium
in national tax policies (see the next section below). Without these costs, and with exogenous factor
returns, there would be nothing left for national governments to choose (see (3¢) above).

» See also Backus, Kehoe and Kehoe (1992) and Alesina and Wacziarg (1999) for similar modeling,
although the cross-country externalities are on the production side. The main results do not depend on this.
* As in Alesina et al. (2001), if =0, the public good is national; if y =1, cross-border spillover

effects are perfect.



When they choose &', benevolent national governments take into account the World
Competitive Equilibrium specified above. On the other hand, they take the number of
countries, M , as given. We will focus on symmetric equilibria in national policies.
That is, ex post, &' =0’ =0, ¢' =c' =c, d' =d’ =d, k" =k” =k, etc, where
i # j.*> Focusing on symmetric equilibria is not restrictive for what we want to do,

which is to study how incentives affect the choice of club membership, M .

111. 1 Uncoordinated (Nash) national tax policies
Each national government i chooses @' to maximize (1) subject to (5a)-(5f)

above. In doing so, it takes @/, where j =i, as well as M as given. Using (5a)-(51)

into (1), deriving the first-order condition for @', invoking symmetry, and assuming
existence of an interior solution, we obtain (from now on, we omit country-

superscripts):

A(e—;JZV{A(e— 1 J_ 6?2_2A26?(M—1)(1—7/) ©
(1-6)4 (1-6)4) (1-6) B

which is an equation in € only. Then, (6) implies:

Result 1: Given the number of countries, M : (i) A Symmetric Nash Equilibrium

(SNE) in national policies is summarized by the tax rate that solves equation (6). (ii)

+ o+ 4+

This Nash tax rate, denoted as 0< 6 <1, is unique. Also, 0 = (9(]\;[; L.y, v,e).

Proof: See Appendix.

Notice that the Nash tax rate decreases with the number of countries, M, and

increases with capital mobility costs, f. As we discuss in subsection III.3 below,

these are intuitive results.

% In a symmetric equilibrium, there are no capital flows across countries ex post [see (5¢)]; this is as in
Persson and Tabellini (1992).

10



111. 2 Coordinated national tax policies

It is useful for what follows in the next section to solve also for the case in
which national tax policies are chosen cooperatively. Now, a hypothetical planner
chooses all #' to maximize the sum of (1) over all countries by taking M as given.

Working as above, it is straightforward to show that in Symmetric Cooperative

Equilibrium (SCE), we have instead of (6):

1 1 0
A(e - - G)AJ =V[1+y(M - 1)]|:A£€ - - G)AJ - 1-0) } (7)

which is an equation in & only. Then, (7) implies:

Result 2: Given the number of countries, M : (i) A Symmetric Cooperative

Equilibrium (SCE) in national policies is summarized by the tax rate that solves

equation (7). (ii) This cooperative tax rate, denoted as 0< 8" <1, is unique. Also,

+ o+ o+ o+

0 =0(M;y,v,e).
Proof: See Appendix.

Notice that the cooperative tax rate is increasing in the number of countries, M , and

is unaffected by capital mobility costs, £ . That is, the comparative static properties in

Result 2 differ from those in Result 1. Results are explained in the next subsection.

II1. 3 Properties of national tax policies

Inspection of equations (6) and (7) reveals:

Proposition 1: Given the number of countries, M : (i) Since there are cross-country
spillover effects, there are typical inefficiencies when national fiscal policies are
uncoordinated  (Nash). (ii) Ceteris paribus, each Nash-type inefficiency
(corresponding to a particular spillover effect) deteriorates with the size of
population, M . (iii) Since, in this model, all spillover effects generate positive policy

externalities and hence pull the Nash strategies in the same direction, Nash strategies

11



are inefficiently low, 0<6 <0 <1, and the overall inefficiency increases

monotonically with M .

These rather standard properties will have interesting implications for the
choice of M in the next section. As is discussed below, what is important to our final
results will be properties (1) and (ii).

The rest of this subsection explains the above proposition, in case it is not
clear. We start with properties (i) and (ii). Recall that there are two spillover effects:
international capital movements and international public goods. Irrespectively of
whether these spillovers generate positive or negative externalities (see next
paragraph), each Nash-type inefficiency (associated with a particular spillover)
deteriorates ceteris paribus with the size of population.”

Property (iii) arises simply because both spillover effects work in the same
direction generating a positive policy externality. A positive externality means that
there is a positive external welfare effect from country ;’s tax rate to country i’s
welfare, where i # j. Specifically, in the case of international capital movements, an
increase in the foreign tax rate leads to capital flight, and hence higher economic
growth in the domestic country. In the case of international public goods, an increase
in the foreign tax rate leads to higher tax revenues abroad, and hence higher
contribution to the provision of international public goods, which again increases
domestic welfare. Then, since all policy externalities are positive: (a) The Nash tax rate
is unambiguously lower than the cooperative tax rate; i.e. 0 < 6<0 <1 (see proof of
Result 2 in the Appendix). (b) The Nash tax rate decreases monotonically with the size

of population, M 27 Notice that, by contrast, the cooperative tax rate, ", increases with

2420(M —-1)(1-7)
B

This captures tax competition in the absence of cooperation. Then, for M >1, 6 differs from 6", and
this difference increases ceteris paribus with M . The same applies to spillovers from international public
goods. Now we have v in (6) instead of v[l1+ y(M —1)] in (7). This captures free riding. Again, for

%% Observe the last term on the right-hand side of (6),

, which is absent from (7).

M>1, 6 differs from 0" , and this difference increases ceteris paribus with M . For the generality of
these results, see point (b) in the next footnote.

7 Our results are consistent with general results for symmetric equilibria. Specifically: (a) In the
presence of positive (resp. negative) externalities, players’ strategies are inefficiently low (resp. high)
in a Nash equilibrium relative to a cooperative one. See e.g. Cooper and John (1988). (b) Ceteris
paribus, each Nash-type inefficiency gets worse with the size of population. Thus, when a Nash
strategy is inefficiently low (resp. high), it decreases (resp. increases) with the size of population. See
e.g. Kehoe (1987) and Philippopoulos and Economides (2003). Note that the relation between the size

12



M . This happens because cooperative policies are not affected by Nash-type
inefficiencies and, at the same time, internalize the positive, scale effects from public
good provision [see (5f) above]. All this means that, while the Nash tax rate is
decreasing in M , the cooperative tax rate is increasing in M [see also Alesina and

Wacziarg (1999, p.20)].%* It also means that tax competition and free-riding pull the

Nash tax rate, 6 , in the same direction, so that the degree of overall inefficiency, arising

. . .. . . . 29
from decentralized national policies, unambiguously increases as M increases.

111. 4 Summarizing results

At this stage, it is useful to organize algebraic results. We have solved for a
Symmetric Nash Equilibrium (SNE) and a Symmetric Cooperative Equilibrium (SCE)
in national policies. Specifically, in a SNE, the tax rate is given by (6); in a SCE, the
tax rate is given by (7). In turn, (5a)-(5f) imply the resource allocation:

1

C= m (83')
1
d=(- G)A(e - (l——H)Aj (8b)
1
H = [1 + ]/(M - 1)]A(€ - (I_—Q)AJQ (8C)

Therefore, equations (6) and (8a)-(8c) characterize a Symmetric Nash

Equilibrium (SNE) in national policies, while equations (7) and (8a)-(8c) characterize

of population and Nash strategy is unambiguous because we have solved for symmetric equilibria. In
cases with asymmetric equilibria, results are ambiguous [for a survey, see Myles (1995, pp. 284-7)].

® For analogous reasons, 6 is increasing in capital mobility costs £ (see Result 1), while 0" is
independent of £ (see Result 2). Intuitively, the smaller is 3, the higher is the elasticity of capital

movements with respect to tax rate differentials, and the fiercer is the competition for mobile tax bases
through tax cuts. This is a standard result in the literature on tax competition [see e.g. Persson and
Tabellini (1995)]. By contrast, cooperative policies are not affected by such Nash-type inefficiencies,

so that @" is independent of 4. Also, notice that when y =1, i.e. in the limiting case in which

international spillovers from public good provision are perfect [see (5f)], the Nash-type inefficiency
due to tax competition vanishes in (6) [see also Bjorvatn and Schjelderup (2000)]. However, this does
not mean that Nash and cooperative policies coincide. Even when y =1, there are still inefficiencies

due to free riding [compare (6) and (7)].
¥If B — oo (i.e. there are huge mobility costs so that capital mobility is practically impossible and tax

competition does not arise) and y =0 (i.e. the public good is only local so that there is no free riding
behavior), Nash-type inefficiencies vanish. See (6) and (7) above.
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a Symmetric Cooperative Equilibrium (SCE) in national policies. This is for any

number of countries, M . The next section will endogenize M .
IV. DETERMINATION OF CLUB MEMBERSHIP

We now turn to the first stage of the game, in which a federal authority
chooses M to maximize the utility of the representative citizen (since we have solved
for a symmetric equilibrium, this coincides with the decision that it is optimal for the
individual citizen-voter).*® In doing so, the federal authority takes into account all
previous stages. As said above, we will distinguish two cases: the equilibrium case in
which M 1is chosen subject to Nash national tax policies, and the Pareto-efficient case
in which M is chosen subject to coordinated national tax policies; where the latter

case will serve as a benchmark.

1V. 1 Equilibrium membership
The federal authority chooses M to maximize (1) subject to the Symmetric

Nash Equilibrium in national tax policies. Specifically, it chooses M to maximize

logc+d +vH —[A(M)*]/2 where ¢,d and H are given by (8a), (8b) and (8c)

respectively, and the tax rate 0 is given by (6). The first-order condition gives:

e |_
g [e (1_9),4]

2F ~ ~
(M —1) 24°0(1 7)+7/ Aoz 1~ B 19~ : 00

B 1-6)4) (1-6)" ||oM

)

which says that the marginal benefit of M (the left-hand side of (9)) equals the

marginal cost of M (the right-hand side of (9)). In our model, the marginal benefit is

basically a scale effect: all member-countries benefit from a larger union since this

increases the tax base and contributions to the provision of the international public

3% See also e.g. Park and Philippopoulos (2003).
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good.”" The marginal cost consists of crowding problems (AM ), plus efficiency costs

due to non-cooperative policymaking at national level (see the second term on the

~

right-hand side and recall that % <0 in Result 1 above).

Equations (6) and (9) are two equations in & and M . Let us denote their

solution as & and M . In other words, (6) and (9), jointly with (8a)-(8c), characterize
a world equilibrium in which the federal authority chooses union membership
optimally, given that national governments have chosen their fiscal policies non-

cooperatively.

1V. 2 Pareto-efficient membership (benchmark case)
Now, the federal authority chooses M to maximize (1) subject to the

Symmetric Cooperative Equilibrium in national tax policies. Specifically, it chooses

M to maximize logc+d +vH —[A(M)*]/2, where c¢,d and H are given by (8a),

(8b) and (8c) respectively, and the tax rate € is given by (7). The first-order

condition gives:

. 1
V]’e A(e —mJ =M (10)

Inspection of (9) and (10) reveals that in the latter we do not have the second positive
term on the right-hand side. This is because in (10) there are no Nash-type problems
as in (9).

Equations (7) and (10) are two equations in & and M . Let us denote their
solution as @° and M . In other words, (7) and (10), jointly with (8a)-(8c),
characterize a world equilibrium in which the federal authority chooses club
membership optimally, given that national governments have chosen their fiscal
policies cooperatively. Note that this solution coincides with the solution without
national governments; i.e. the case in which a world central planner chooses both

national policies and club membership. That is, the case in which we choose 6 and

31 Recall from (5d)-(5¢) that k:e—m is the tax base in each country in a symmetric

equilibrium. If y =0, i.e. the services of the public good do not extend beyond national boundaries or,
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M simultaneously to maximize the representative member’s utility (1) subject to the

world competitive equilibrium (8a)-(8c).*” This is the socially optimum.

1V. 3 Main result
It remains to compare the equilibrium solution (5 M ) given by (6) and (9)
with the benchmark, efficient solution (8", M ") given by (7) and (10). Details are in

the Appendix. Here, we summarize results in the following proposition:

Proposition 2: In equilibrium, both union membership and national income tax rates

are inefficiently low relative to the benchmark case in which union membership is

chosen subject to cooperative national policies. Thus, M<M and 6 <0,
Proof: See Appendix.

Intuitively, when national policies are decentralized, there are inefficiencies
that increase with the size of population (see Proposition 1 above). Hence, when the
federal authority chooses club membership, it finds it optimal to choose a relatively

small membership so as to reduce the magnitude of Nash-type inefficiencies.

1V. 4 Numerical results
Numerical simulations confirm the above analytical result.”> We start by

choosing the parameter values y =0.5, 1=0.5, v=1.2, =02, 4=2, e=10.

Then, the system (6) and (9) gives 0 =0.37 and M =1.28 for the equilibrium case,
while the system (7) and (10) gives 8" =0.77 and M~ =14.45 for the efficient case.

This is as predicted in Proposition 2.
Changes in parameter values give intuitive results. For instance, when the

external cross-border, or scale, effect (as measured by the parameter y in equation

(5f) above) increases, union membership increases in both the equilibrium solution

equivalently, there are no scale effects, the marginal benefit is zero.

32 This is as in the basic model of clubs. That is, subject to the tradeoff between scale effects and
congestion costs, a planner chooses the club size and the quantity of the public good to maximize the
representative member’s utility.

33 We use Scientific Workplace version 3.00. We report meaningful solutions only. For instance, we do
not report solutions for the tax rate which are higher than one, or solutions for membership which are
less than one.
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and the efficient case. In particular, if y increases from 0.5 to 0.7 (the other

parameter values remain as before), the above solutions change to 0 =0.30 and
M =1.68, while 8" =0.77 and M~ =20.25.

When congestion costs (as measured by the parameter A4 in (1) above) fall,
union membership again increases. In particular, if A falls from 0.5 to 0.2 (the other
parameter values are as in the first example above), we get 0 =035 and M =132,
while 8 =0.77 and M~ =36.16. Notice the big rise in M~ (from 14.45 to 36.16)
in the efficient case. An increase in the value given to the international public good
(as measured by the parameter v in (1) above) gives similar results. In particular, if v
increases from 1.2 to 1.5, we get 0 =047 and M =1.46, while " =0.77 and
M™ =18.07.

When capital mobility costs (as measured by the parameter ) fall, the
efficient solution is unaffected (as shown in (7) above), while the equilibrium union

membership, M , decreases. In particular, if £ falls from 0.2 to 0.1 (the other

parameter values are as in the first example above), we get 6 =043 and M =1.1.
That is, when £ falls, M shifts further away from M. Intuitively, the inefficiency -

being associated with tax competition for internationally mobile tax bases - gets worse

when capital mobility or the size of population increases. Hence, when £ falls, the

federal authority finds it optimal to set an even smaller membership to mitigate the
adverse consequences of higher tax competition. Therefore, union membership should
decrease with any factors that exacerbate Nash-type inefficiencies; growing capital

mobility is one such factor.

It 1s important to point out that the value of equilibrium membership, M, is
just above one in all numerical solutions. This is robust to changes in parameter
values (for instance, this is the case even in the presence of strong scale effects, i.e.

relatively high values of »).** That is, the costs of decentralized policymaking

dominate, and these costs begin to take place on the very first unit. Hence, under tax
competition and free riding, the precondition for union creation, not to mention union

enlargement, is coordination of national tax policies.
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V. CONCLUSIONS AND POLICY IMPLICATIONS

This paper has studied the endogenous determination of club membership,
when national fiscal policies are uncoordinated. The setup was a multi-country
general equilibrium model with international capital movements and public goods
with cross-border externalities. In choosing club membership, the federal authority, or
equivalently the individual voter, had the ability to internalize externalities and reduce
the inefficiencies arising from uncoordinated national fiscal policies.

We showed that equilibrium membership decreases with any factors that
generate or exacerbate Nash-type inefficiencies. In the particular case in which these
inefficiencies take the form of tax competition and free riding, one can rationalize the
formation of very small economic unions only.

The normative lesson is that the precondition for a bigger EU is inter-
governmental cooperation. Cooperation at supranational or federal level is not enough
to rationalize the enlargement process. The same is true for factors like increasing
scale effects, falling congestion costs, etc. These factors can play a role in justifying a
bigger EU, only if countries in Europe start cooperating their tax policies.

We believe that our results imply “a policy trilemma”: high degrees of
international economic integration (here, in the form of international capital
movements and international public goods), national autonomy (here, in the form of
decentralized national tax policies) and union enlargement (here, in the form of an
increase in union membership) are difficult to co-exist. One has to reduce the degree
of one of these three things. These results are consistent with Rodrik’s (2000)
argument that economic integration, nation-state policies and mass politics cannot
coexist. They also resemble the well-known monetary policy trilemma: perfect capital

mobility, independent monetary policy and fixed exchange rates cannot co-exist.

VI. COMPARISON WITH THE LITERATURE

Our work is directly related to two strands of literature. First, there is the
literature on fiscal federalism, which has shown that, whenever cross-country
spillovers exist and policies are chosen independently by each country, centralized

mechanisms should be designed to correct Nash-type inefficiencies. In principle,

** We have experimented with additional scale effects, for instance in the factor productivity 4, as in
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federal or supranational policy is one of them [see e.g. Persson and Tabellini (1995),
Inman and Rubinfeld (1996) and Oates (1999) for surveys]. In our paper, the federal
policy instrument is the size of club.

Second, there is the theory of clubs. In the basic model of clubs, as said in the
Introduction above, there is a tradeoff between economies of scale in the provision of
public goods against congestion costs; subject to this tradeoff in the size of
population, a planner chooses the optimal membership to maximize the utility of
representative club member. The recent literature on the optimal number of nations
has studied mixed clubs [see, among others, Bolton and Roland (1997), Alesina and
Spolaore (1997), Alesina et al. (2000), Perroni and Scharf (2001), Casella (2001) and
Alesina et al. (2001)]. In this literature, the key tradeoff in the size of population is
between internalization of spillovers and heterogeneity in larger populations.
Specifically, a larger population implies lower per capita costs of excludable public
goods, but a larger distance between individual preferences and the group’s choice of
the public good. In turn, this tradeoff determines the optimal number of nations.*

Here, we have built on the basic model of clubs to study how the
determination of union formation is also affected by members’ (cooperative or non-
cooperative) behavior in general, and the way national tax policies are set in
particular. That is, the emphasis has been on the implications of uncoordinated actions
among the members.

As Cornes and Sandler (1996, p. 355-6) point out, the early literature on clubs
was not always clear as to whether an equilibrium, or an optimum, club membership
was analyzed. For instance, in the basic model of clubs, all decisions are modeled as a

cooperative action, so that the outcome is a Pareto optimum for the members. A

Backus et al. (1992). The main results do not change. That is, M remains tied to one.

3 In Bolton and Roland (1997), the key tradeoff is between the cost of separation and the benefit from
separation due to the fact that independent decision-making yields policies closer to the preferences of
national voters. If there is also capital mobility, there is an additional cost in the case of separation due
to tax competition. The question is whether two pre-existing regions will choose to unite or separate. In
Alesina and Spolaore (1997), the key tradeoff in the size of nations is between the falling costs of the
public good provided and the fact that, as a nation gets larger, the “distance” of people from their
government increases. Now there are no pre-existing nations, and the question is the optimal number of
nations (like in our paper). In Alesina et al. (2000), there is a tradeoff between the higher cost
associated with an increase in the size and number of countries and the gains from more available
resources. In Perroni and Scharf (2001), the tradeoff is between economies of scale in public good
provision and the need to provide public goods tailored to different tastes, and how this tradeoff is
affected by tax competition. In Casella (2001), a larger coalition implies lower per capita taxes but a
larger distance between the group’s choice of the public good and individuals’ preferred option. In
Alesina et al. (2001), the tradeoff is between taking decision in common and heterogeneous
preferences. They model union formation in two stages (first creation and then enlargement).
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notable exception in the early literature, that did study uncoordinated behavior on the
part of members and hence non-optimum membership, was Scotchmer (1985).%°

The recent literature on the optimal number of nations has studied non-
cooperative game representations of club formation and has distinguished between
optimal and equilibrium membership (see footnote 13 above). However, in most of
this literature, club membership has been determined residually by, for instance,
nonnegative profit conditions [see e.g. Scotchmer (1985)], incentive participation
constraints [see e.g. Alesina et al. (2001)], or individuals arranging themselves into
jurisdictions [see e.g. Perroni and Scharf (2001)]. In our paper, by contrast,
membership is chosen optimally at federal level. This is important because our
hierarchical structure allows federal policy to internalize the behavior of national
governments and hence reduce the inefficiencies arising from uncoordinated national
policies. This is then reflected into equilibrium membership.

Therefore, the main difference of our work is that we study how Nash
inefficiencies, arising from decentralized national fiscal policies, affect the tradeoff in
the size of population and how this affects the choice of club membership. We also
addressed these issues in a general equilibrium model with international capital

mobility and international public goods.
VII. LIMITATIONS AND EXTENSIONS

We close with limitations and possible extensions. First, we showed that, in
the presence of international capital mobility and international public goods, one can

rationalize the formation of very small economic unions only. If this is the case, a

natural question to ask is “how can equilibrium membership, M , increase, when
national governments still play the nationalistic (Nash) game?”. One way could be to
add new spillover effects, which generate negative externalities that counter-balance
the positive externalities generated by international capital movements and
international public goods. Such offsetting effects could possibly leave room for
manoeuvre and allow M to un-stick away from one. One such spillover effect can be

generated by state-contingent redistributive cross-country transfers, like those implied

by EU structural funds [see Park and Philippopoulos (2003)]. We have experimented

3% For a survey of this part of the early literature, see Cornes and Sandler (1996, chapter 14.4).
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with a richer setup that includes transfers that redistribute from the relatively rich to

the relatively poor countries. We report that indeed in this case M is higher than one.
However, our main result does not change; namely, it is optimal to choose a relatively
small membership in order to reduce the magnitude of Nash-type problems.

Second, we assumed that policymakers (national and supra-national) are
benevolent. In the real world, policymakers have their own policy agendas that do not
necessarily coincide with those of private agents. For instance, national policymakers
can be driven by electoral or partisan motives, while federal bureaucrats might seek a
larger budget and hence more influence. However, we believe that any additional
inefficiency at national level (e.g. in the form of self-interested local politicians) will
strengthen our main result. On the other hand, the effect of size-seeking supranational
bureaucrats will naturally lead to higher equilibrium membership (this can already be
captured by a smaller value of 4 in our model; see the numerical results in section
IV). Anyway, here we assumed benevolent policymakers because we wanted to focus
on how the lack of cooperation between member countries affects union formation.

Third, here we focused on the case in which countries are alike in equilibrium.
Since our aim was to study how incentives affect union membership, this is not
restrictive. Also, our work can serve as a useful benchmark. At this stage, we can only
speculate what happens in the case countries differ ex post. Inefficiencies and
problems associated with decentralized nationalistic policies are logically expected to

deteriorate when countries are asymmetric. If this is the case, our main result should

again go through (i.e. that M is inefficiently low). On the other hand, we know that
the very justification of centralized policies is disputable when heterogeneities are
important, simply because the costs of uniform policies increase with heterogeneity.
Fourth, we did not study stability of the club. We just studied its creation (see
footnote 16). It is known that coalitions, once formed, can be stable or unstable
depending on whether members and non-members have an incentive to move or trade
places [see e.g. Cornes and Sandler (1996) for the general theory of clubs; see e.g.
Burbidge et al. (1997) and Alesina et al. (2001) for the literature on the optimal
number of nations]. Stability depends heavily on the type of cross-border policy
externalities [see e.g. Yi (1997)], as well as the number of member countries since an
increase in the size of population increases the complexity of negotiations and

coalition stability.
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APPENDIX

Proof of Result 1:
Consider equation (6) in the text. Define the Ieft-hand side,

LHS = Al e— ! >0, and the right-hand side,
1-6)4
2 J— —
RS =v| Ale—— |0 2A0M-DUA=D) | \here LHS = RHS.
1-6)4) (1-6) B
Then, LHS, =— ! ~<0 and
1-6)
2 — f—
S, =-v ! —+ 1+03+2A (M -Dd-7) <0. Also, for 0<6<l1,
1-6)" (1-06) B

|RHS€| >|LHSH| from the second-order condition of the maximization problem.

Hence, assuming existence of a 0 < @ <1, there is a unique solution for the Nash tax

~

rate, €, as shown in Figure 1 below. In turn, total differentiation in (6) implies

06  —v2A4°0(1-y)
oM B(LHS, — RHS,)

, which is negative because LHS, — RHS, > 0. The other

comparative static results follow easily.

Figure 1 here

Proof of Result 2:
Consider equation (7) in the text. Define the Ieft-hand side,
LHS = Al e— ! >0, and the right-hand side,
(1-6)4
1 0
RHS =v[1+y(M —-1)] A4 e— — ~|>0, where LHS =RHS. Then,
1-6)4) (1-6)
1 1 1+6
LHS, =————<0 and RHS, =-v[l+y(M -1)] -+ +1<0. Also,
-0 1-0)° (1-0)
for 0<@ <1, |RHS 0| > |LHS 5| from the second-order condition of the maximization

37 In particular, existence requires that the parameter values satisfy that for & =0, RHS > LHS ; and
for & > 1, RHS < LHS .
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problem. Hence, assuming existence of a 0 <@ <1, there is a unique solution for the
cooperative tax rate, & , as shown in Figure 1 above. The same figure also shows that

0<6 <" <1; this happens because the RHS in the cooperative case is always
larger than the RHS in the Nash case, while the LHS is the same in both cases. In
vy| Al e— ! I 5
00" (1-0)4) (1-0)

turn, total differentiation in (7) implies = } , which
oM (LHS, —RHS,)

i1s positive because | 4| e— ! __ ¢ > |>0 and LHS,-RHS, >0. The
1-6)4) (1-0)

other comparative static results follow easily.

Proof of Proposition 2:
We will solve equations (6) and (9) for 0 and M , and equations (7) and (10)

for " and M.
It is convenient to start by comparing (6) and (7). When M =1, (6) and (7)

coincide so that § = 8" (note that, when M =1, we have to set v >1 for a solution to

exist). Then, for M >1, & and M move in opposite directions along (6) (see Result
1), while & and M move in the same direction along (7) (see Result 2). This is

shown in Figure 2a below.
Figure 2a here

Compare now (9) and (10). When M =1, (9) and (10) coincide. Then, for

M>1, & and M move in the same direction along (10); this is because

Al e— ! __ ¢ 5 |>0. On the other hand, (9) lies to the left of (10) as
1-0)4) (1-6)

shown in Figure 2b below; this is because, for any given M , 8~ > 0 .

Figure 2b here

We will now combine results to get solutions for (8,M ) and (6",M"). If

these solutions exist, they are shown in Figure 2¢ below.
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Figure 2c¢ here

In figure 2c, the intersection(s) of (7) and (10), i.e. point C, lies above and to the right
of the intersection(s) of (6) and (9), i.e. point N . This is for the following reason: As

shown in figure 2c, if there is an equilibrium (i.e. if (6) and (9) on the one hand, and
(7) and (10) on the other hand, intersect), 8  should lie to the right of 0 . The
question is what is the relation between M~ and M . Now notice that the marginal

benefit of M (see the left-hand sides of (9) and (10)) is increasing in & ; specifically,

differentiating  the marginal benefit with respect to 6, we get

vy| Al e— 1 __ ¢ - |» which is positive in both the non-cooperative and
1-6)4) (1-6)

cooperative case. Therefore, since 8 > 0 , the left-hand side of (10) is higher than the

left-hand side of (9). But then the right-hand side of (10) is also higher than the right-

hand side of (9). In other words, AM ™~ > M + a positive term . This can hold only

if M~ > M . Therefore, 0 >0 and M* > M .
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