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Abstract. We extend the literature on tari¤ wars to multi-country settings to explore

the consequences of inter-country di¤erences in size and trade patterns for world market

power, the relative appeal of bilateral and multilateral trade accords, and the direction of

international transfers. In contrast to conventional wisdom, we �nd that relatively "small"

countries may prefer a multilateral tari¤ war over global free trade. In addition, "small"

countries may �nd the formation of a customs union (CU) with countries that share a

similar trade pattern unappealing. Our analysis reveals that, depending on trade patterns

and the degree of heterogeneity in country size, the option of countries to form CUs may

undermine or promote the feasibility of global free trade. Moreover, Article XXIV of the

GATT may preempt the emergence of CUs that are likely to stand on the way to global free

trade. However, it may also hinder the formation of CUs that can facilitate the attainment

of global free trade, thereby reducing world e¢ ciency.
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1 Introduction

Since Harry G. Johnson�s (1953-54) seminal contribution to the theory of optimum tari¤s

and retaliation, it has been understood that there exist circumstances under which one

country may obtain a higher level of welfare under a tari¤ war than under free trade. This

is an eminently important issue not only because it sheds light on the question of how

country preferences over trade policy regimes may di¤er, but also because non-cooperative

tari¤ equilibria may serve as threatpoints that help sustain negotiated settlements over trade

policy.1 Still, our understanding of the determinants of such outcomes in general equilibrium

settings remains limited. Johnson�s work clari�ed that price elasticities of import demand

functions play a central role in this context because they contain valuable information about

countries�market power in world trade. But, as Johnson acknowledged, these elasticities

are endogenous and we are ill-informed about their dependence on fundamentals.

Subsequent research on the subject sought to rectify this problem. Kennan and Riezman

(1988) were the �rst to take a signi�cant step in this direction. In the context of a 2-

country, 2-good, endowment model, they demonstrated that countries with relatively large

endowments "win" tari¤wars. Using a di¤erent concept of country size, Syropoulos (2002b)

incorporated production into the analysis and showed that a country will prefer a retaliatory

tari¤ equilibrium over free trade if its relative size exceeds a certain threshold level.2 But,

while studies like these have provided valuable insights, their counter parts in multi-country

settings remain elusive. The principal goal of this paper is to help bridge this gap.

Our analysis is based on a 3-country, 2-good neoclassical trade model in which pol-

icymakers maximize national welfare and tari¤ wars are identi�ed with non-cooperative

(Nash) equilibria of single-period tari¤ games.3 The following characteristics of the model

and analysis stand out. First, in addition to being a general equilibrium model with pro-

1Early contributions to this literature include Scitovszky (1942), Gorman (1958), Horwell (1966), Otani
(1980), Mayer (1981), Hamilton and Whalley (1983), and Dixit (1987). Zissimos (2009) and Ogawa (2011)
are also interesting recent contributions.

2See Gros (1987) for an analysis of tari¤ wars in 2-country settings in the presence of monopolistic
competition, product di¤erentiation and intraindustry trade. Opp (2010) is an interesting analysis of tari¤
retaliation in a Ricardian model with a continuum of goods. At the heart of optimal tari¤s lies the presumed
ability of countries to in�uence world prices. There is some disagreement in the literature on whether
countries actually have that ability or whether terms of trade motives for trade intervention are signi�cant
in the minds of policymakers. Broda et. al. (2008) have found support for the terms of trade argument and
optimal tari¤s in particular; Chang and Winters (2002) have shown that a non-negligible component of the
structure of protection in Mercosur is due to terms-of-trade e¤ects; and Bagwell and Staiger (1999) have: (i)
linked terms-of-trade e¤ects to market-access arguments, and (ii) addressed their relevance for international
trade accords.

3While the assumption of two goods is restrictive �especially in the context of preferential trade agree-
ments (PTAs) � it helps clarify the nature of policy interactions whose e¤ects remain present in higher
dimensions. Zissimos (2009) has extended the analysis to multiple countries under the assumption of sym-
metry among importers of similar products.



duction, the model features interdependence in tari¤ policies. Second, the model captures

(and the analysis explores the implications of) two types of heterogeneity in country size:

(i) heterogeneity between country groups di¤erentiated by their pattern of trade (intergroup

heterogeneity); and (ii) heterogeneity between importers of the same product (intragroup

heterogeneity). Third, the analysis generates intuition on the behavior of the model by

initially paying special attention to several limiting con�gurations of size. One advantage of

this approach is that it helps bypass crippling tractability problems. Eventually, however,

we re�ne the structure of the model by imposing plausible assumptions that help generate

sharper results.

We aim to shed light on the following issues. How heterogeneity in country size shapes

policymakers�attitudes toward global free trade in the absence of preferential trade agree-

ments (PTAs). How fundamentals determine the willingness of countries to form custom

unions (CUs) and their choice of coalition partners when these options become available.4

How the possibility of forming CUs alter policymakers� incentives to pursue global free

trade. Whether Article XXIV of the GATT/WTO (which constrains CU members not to

impose a CET that exceeds pre-integration tari¤ levels) a¤ects the formation of coalitions

and welfare. What the precise circumstances may be under which individual countries

and/or coalitions �nd global free trade and/or regional integration unappealing.

In contrast to analysis based on 2-country models, we �nd that, when international

income transfers and PTAs are ruled out, a relatively small country may block the attain-

ment of global free trade. This possibility is due to the "most-favored-nation" (MFN) clause

(which preempts the emergence of adverse welfare e¤ects due to discriminatory treatment

of trade partners) and the presence of positive terms-of-trade externalities generated by

countries with similar trade pattern (which may be powerful enough to dominate the gains

associated with global free trade). Our analysis clari�es that a su¢ cient condition for this

eventuality is that the collective (intergroup) size of similar (in terms of trade patterns)

countries be su¢ ciently large.

Turning to CUs, we also �nd that a relatively small country may �nd the formation of a

CU with similar countries unappealing. In other words, a small country may object to the

formation of a CU aiming to exploit the union�s collective market power through external

tari¤policy coordination. This possibility requires potential CU members to (i) have similar

structures of comparative advantage, and (ii) be su¢ ciently dissimilar in (intragroup) size.

A notable consequence of this �nding is that, when intra-union lump-sum income transfers

are feasible, their direction must be toward small countries.

When intragroup heterogeneity in size is su¢ ciently small �so that it is in the interest

4 In the literature, CUs are de�ned as unions by subsets of countries that agree to (i) liberalize intra-union
trade, and (ii) adopt a common external tari¤ (CET) on extra-union imports.
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of similar countries to join each other in a CU �the next question is whether the option

of countries to form CUs facilitates or undermines the attainment of global free trade.

Our analysis reveals that there exist intragroup and intergroup size con�gurations that

render CUs �stumbling blocks� to global free trade. However, our analysis also reveals

that the option of countries to form CUs may enhance the bargaining power of potential

union members so that it renders global free trade appealing to all, while initially it was

infeasible. But we go beyond demonstrating the existence of �stepping stones� to global

free trade.5 We also identify conditions under which this possibility arises. In addition to

requiring CU members to share a similar pattern of trade, they must also be characterized

by limited intragroup heterogeneity. Moreover, the possible emergence of stumbling blocks

and stepping stones also demands intergroup heterogeneity in size to be moderate.

Our investigation of CUs between countries with dissimilar structures of comparative

advantage suggests that such unions do not facilitate the pursuit of global free trade be-

cause one member always �nds it worthwhile to limit access of competing exporters into CU

markets. Moreover, depending on the rule that determines the division of tari¤ revenues

between member countries, there exist circumstances under which such unions are (i) fea-

sible and (ii) serve as stumbling blocks to global free trade. However, in sharp contrast to

the case of CUs between countries with similar trade pattern, the case of stumbling blocks

now arises when the outside country is su¢ ciently small.

In the model, Article XXIV of the GATT/WTO serves as a binding constraint only on

the CET of CUs between similar members and, in e¤ect, prevents them from exploiting their

collective market power in world trade. One consequence of this constraint is diminished

appeal of CUs that stand on the way to global free trade. However, another potentially

signi�cant consequence is that the constraint may preempt the formation of "benign" CUs

that pave the way to global free trade, thereby inducing a reduction in world welfare.

Of course, this is not the �rst paper to address variants of the above issues.6 Krugman

(1991), Bond and Syropoulos (1996), and Syropoulos (1999) constructed multi-country,

multi-commodity, endowment-based trade models to examine how the size of trading blocs

a¤ects equilibrium tari¤s and welfare. An important di¤erence between these works and this

paper is its consideration of heterogeneity among potential CU members. Riezman (1985,

5Bhagwati (1991) is credited for coining such PTAs �stepping stones�and �stumbling blocks� to global
free trade. The idea that the formation of CU may enhance the bargaining power of its constituent members
appears to have originated in Johnson�s (1965) work, but to our knowledge, has not been well integrated
into mainstream theory of trade policy. Riezman (1985) is a notable exception.

6 In an early study, Kemp and Wan (1976) proved the existence of CET structures and lump-sum transfers
in CUs that do not undermine the attainment of global free trade. Srinivasan (1997) studied the structure
of Kemp-Wan tari¤s; Syropoulos (1999) clari�ed their implcations for strategic interactions and welfare;
and Bond et. al. (2001) used them to examine how the "deepening" of regional integration a¤ects the
sustainability of multilateral trade agreements.
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1999) and Melatos and Woodland (2007) are related contributions that use the concept

of the core to clarify how PTAs a¤ect the attainment of global free trade. The issues

addressed by Mrázová et. al. (2010) and Saggi et. al. (2011) �especially their analysis

of the consequences of Article XXIV �also overlap with the ones of this paper. However,

their trade models and analyses di¤er.

Other related in�uential contributions include Krishna (1998), who incorporated special

interests in a simple oligopoly model and showed that, upon the implementation of a PTA,

politically minded governments may not support a move to multilateral trade liberalization

in order to safeguard the interest of domestic producers. In similar spirit, Levy (1997) used

majoritarian politics to explore whether bilateral (or regional) free trade agreements sup-

plant global free trade. In the context of the Heckscher-Ohlin trade model with prohibitive

tari¤s on external trade, Levy showed that bilateralism is neither a stepping stone nor a

stumbling block to global free trade.7 Our work is related to his in that the trade model we

consider admits a Heckscher-Ohlin interpretation. It di¤ers in that we do not restrict exter-

nal tari¤s to be prohibitive. Instead, we allow these tari¤s to be endogenously determined

(as functions of intragroup and intergroup heterogeneity in country size, trade patterns and

coalition structures) and identify circumstances under which bilateralism supplants and

circumstances under which it facilitates the pursuit of global free trade.

The paper is organized as follows. In Section 2, we present the basic model and several

useful comparative statics results. Our analysis of multilateral tari¤ wars and their welfare

comparison to global free trade are in Section 3. Section 4 gives countries the option to form

CUs and studies their implications for global free trade. This section also discusses how

outcomes may change when countries are free to choose their trade partners in a stage prior

to the determination of equilibrium tari¤s, In addition, it underscores some noteworthy

consequences of Article XXIV. Section 5 concludes. Technical details and mathematical

proofs have been placed in an Appendix.

2 Analytical Framework

2.1 The Model

We consider a 3-country neoclassical trade model in which two �nal goods, X and Y , can

be traded internationally. Production functions are quasi-concave and linear homogeneous

in resource inputs. Further, consumers throughout the world have identical and homothetic

7However, in an extended version of the model that allowed for intra-industry trade, Levy showed that
bilateralism can be a stumbling block (but not a stepping stone) to global free trade. Huang et. al. (2012)
use a model similar to the one of the current paper to examine whether (and, if so, how) free trade areas
(FTAs) may a¤ect the pursuit of global free trade.
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tastes. Each country i 2 N � f1; 2; 3g is populated by Li individuals. Each individual
possesses one unit of labor and a vector vi of resource endowments. All markets are perfectly

competitive. Since there are only two tradeable goods, two countries necessarily have the

same trade pattern. Suppose countries 1 and 2 import good X, and country 3 imports

good Y . Depending on the trade regime one might consider, this pattern of trade may

change if alternative con�gurations of country size are considered. To bypass the technical

complications due to this endogeneity of trade patterns, we suppose countries 1 and 2 are

identical in every respect except scale (and, depending on the trade regime considered, their

trade policies).8 Denote with �x � (L1 + L2)=L3 (� 1=�y) the combined size of good X

importers relative to the size of good Y importers. Moreover, let si � Li=(L1 + L2) for

i 2 Nx � f1; 2g. Importers of good X may di¤er from each other only if s1 6= s2. Therefore,

intragroup (intergroup) size changes can be identi�ed with changes in si (�x).9 Clearly,

under these circumstances, the assumed pattern of trade is invariant to changes in these

con�gurations of size.

Denote with pi (�i) the domestic (world) price of country i�s importable, measured in

units of its exportable, and let gi(pi;vi) be country i�s per capita gross domestic product

(GDP) function.10 Owing to CRS technologies, this function is concave and linear homo-

geneous in the endowment vector, vi. Moreover, gip = @gi=@pi is country i�s per capita

supply function of its imported good, where gipp � 0 by the convexity of the GDP function
in prices. For future use, let �iS � pigip=g

i and �iS � pigipp=g
i
p respectively denote the GDP

share of country i�s import-competing industry and the associated price elasticity of supply.

Clearly, �iS = �iS(p
i;vi) and �iS = �iS(p

i;vi) for all i 2 N .
Country i�s per capita expenditure can be written as e(pi)ui;11 therefore, letting ei �

e(pi), the per capita compensated demand function of its import-competing good is eipu
i,

where eippu
i � 0 by the concavity of the expenditure function in prices. Country i�s ex-

penditure share on its import competing good is �iD � pieip=e
i and the corresponding

compensated price elasticity of its domestic demand is �iD � �pieipp=eip � 0. (Note that

both �iD and �
i
D are uniquely determined by the local relative price p

i.)

Denote with � i country i�s ad valorem import tari¤ and de�ne T i � � i=(1 + � i).

Henceforth, we suppose tari¤ revenues are redistributed lump sum to domestic consumers

8The Heckscher-Ohlin-Samuelson (HOS) and Ricardo-Viner (speci�c factor) models arise as special cases
of the model considered here.

9An equivalent measure of intergroup size is the fraction `x � (
P

i2Nx L
i)=(

P
j2N L

j) = �x=(1 + �x)

of individuals residing in the group of countries that import good X, where `0x(�x) > 0, `x(0) = 0, and
lim�x!1 `x(�x) = 1. Clearly, `y = 1 � `x. For simplicity, we will use � (resp., `) and �x (resp., `x)
interchangeably.
10See Dixit and Norman (1980) for more details on such functions and their use in trade theory.
11The expenditure function is separable because of homotheticity in preferences. A more general form is

e(pi)f(ui), where f 0 > 0 and f 00 � 0, but this is unimportant here because only ordinal preferences matter.
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and countries adhere to the �most-favored-nation� clause of the WTO. Formally, this re-

quires country 3 to impose the same tari¤ on its imports from all sources and implies

� = �1 = �2 = 1=�3 in a trade equilibrium with non-prohibitive tari¤s. A tari¤-distorted

equilibrium can now be de�ned by the following set of equations:

pi = (1 + � i)�i (1)

e(pi)ui = gi(pi) + � i�imi (2)

mi = eipu
i � gip (3)

��x(s
1m1 + s2m2) = m3, (4)

for i 2 N . The equations in (1) describe the familiar relationship between domestic and

world prices. The equations in (2) are budget constraints requiring every country�s per

capita expenditure to equal its per capita income. The equations in (3) de�ne the excess

demand functions for each country�s importable. Equation (4) is the condition for balanced

trade. Letting � �(�1; �2; �3), equations (1)-(4) enable us to write the world market clearing
price � as a function of tari¤s and (si; �x); that is, � = �(� ; si; �x).

From (1)-(3) and the de�nition of T i, we may write every country i�s per capita import

demand function, mi, and per capita welfare function, ui, as follows:

mi = mi(pi; � i;vi) =
gi(�iD � �iS)
pi(1� T i�iD)

(5a)

ui = ui(pi; � i;vi) =
gi(1� T i�iS)
pi(1� T i�iD)

. (5b)

For notational simplicity, henceforth we omit vi. It should be clear from (5a), (4) and (1)

that the world price � can indeed be written as a function of tari¤s, relative sizes (and

per capita endowments). Furthermore, (4), (5a) and (5b) unveil the following ideas. The

impact of a country�s own tari¤ on its (per capita) import volume and welfare consists of a

direct e¤ect and an indirect e¤ect transmitted through the world (and thus the domestic)

price. In contrast, a change in the tari¤s of other countries, a¤ects a country�s import

volume indirectly through the world (and consequently the domestic) price. For given

tari¤s, changes in si or in �x a¤ect per capita import volumes and per capita welfare levels

through the world price � (and thus, again, the local price). Keeping in mind that tari¤s

will eventually be endogenously determined, we now examine the e¤ects of exogenous tari¤

and relative size changes.
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2.2 Comparative Statics

Denote with �i and "i the absolute value of country i�s compensated and Marshallian price

elasticities of import demand functions (i.e., �i � �@mi=@pi

mi=pi
jdui=0 and "i � �@mi=@pi

mi=pi
),

respectively. One can verify that

�i � �i(pi; � i;vi) =
�iD�

i
D(1� T i�iS) + �iS�iS(1� T i�iD)

�iD � �iS
(6)

"i � "i(pi; � i;vi) = �i + i, where �i =
�iD

1� T i�iD
& i =

�iD=(1 + �
i)

1� T i�iD
, (7)

for i 2 N . (One can also show 0 < i < 1.) These equations reveal that country i�s

Marshallian price elasticity of import demand, "i, is a function of its local price, pi, tari¤,

� i, and per capita endowment vector, vi. Thus, for given tari¤s and relative endowments,

changes in country size will a¤ect "i through the local price, pi.

Let us now examine how average import volumes, welfare and market clearing prices

depend on tari¤s and the various concepts of relative size. In the spirit of Jones (1965),

let a hat (^) over a variable indicate percentage change. Total di¤erentiation of (5a)-(5b)

yields

bmi = �"ib�i � �i d� i

1 + � i
(8)

eidui = �imi
�
�b�i + � i bmi

�
, (9)

for i 2 N . The last expression in the right-hand side (RHS) of (8) unveils the familiar

result that a country�s average volume of imports is decreasing both in the world price of

its importable and in its tari¤. Equation (9) is the familiar decomposition of welfare into

a terms-of-trade e¤ect and a volume-of-trade e¤ect. Substituting (8) on (9) and collecting

terms enables us to rewrite (9) as

eidui = �imi

�
�(1 + � i"i)b�i � � i�i d� i

1 + � i

�
, i 2 N . (10)

Equation (10) unveils the well-known idea that a country�s average welfare is decreasing in

the world price of its imported good and in its own tari¤.

For further progress, we must also identify the impact of tari¤ and country size changes

on world market clearing prices. Recalling that � = �i (i 2 Nx), we may di¤erentiate the
balanced trade condition in (4) and utilize (8) in the resulting expression to obtain

b� = 1

�

"
�
P
h2Nx

�h�h
d�h

1 + �h
+ �3

d�3

1 + �3
+ b�x + mi �mj

s1m1 + s2m2
dsi

#
, i 6= j 2 Nx, (11)
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where �i � simi

s1m1+s2m2 > 0 denotes country i�s import share and � � �1"1+�2"2+"3�1 > 0
is the Marshall-Lerner condition for market stability. Notice that an increase in a country�s

tari¤ rate confers a positive terms-of-trade externality on the country with a similar trade

pattern but a negative terms-of-trade externality on the other country.12

Turning to country size e¤ects, �rst note that an increase in the combined size �x of

countries 1 and 2 worsens their terms of trade. The logic is simple: at the initial market

clearing price, an increase in �x creates an excess demand in the world market for their

commonly imported good X. To restore equilibrium, the world price of X must rise. The

e¤ect of intragroup size changes on � is more complicated. Since an increase in country

i�s (2 Nx) relative size, si, shifts an individual (along with its resource endowments) from
country j to country i (6= j), the world price of X will rise only if the shift creates an excess

demand for their commonly imported good; that is, only if mi > mj , which depends on the

levels of initial tari¤s.

Equipped with the above �ndings, we may now examine how domestic prices, import

volumes, per capita welfare levels, and import-demand elasticities compare across importers

of good X. These comparisons will prove helpful in our analysis of multilateral tari¤ wars.

Clearly, in the special case where all countries engage in trade and countries 1 and 2 impose

identical tari¤s (i.e., �1 = �2), we will have: (a) p1 = p2, (b) m1 = m2, (c) u1 = u2, and (d)

"1 = "2. These points are relevant when countries 1 and 2 form a customs union or when

they engage in free trade. Interestingly, relations (a)-(c) also arise when these countries

remain in a state of autarky.13 In the more general case of �1 S �2, we have

Lemma 1 Suppose all countries adopt non-negative tari¤s. If � i S � j (i 6= j 2 Nx) then
(a) pi S pj; (b) mi T mj; (c) ui T uj; (d) d�=dsi T 0.

Recall that � = �1 = �2 in a tari¤-distorted equilibrium. Part (a) follows from (1).

Parts (b) and (c) are consequences of (8) and (10), respectively; thus, among importers of

X, the country that levies the lowest tari¤ attains a relatively higher per capita import

volume and welfare. The intuition behind the welfare result is simple. Since both importers

face identical terms of trade, the one with the biggest tari¤ su¤ers a larger distortion

domestically. Part (d) points out that countries 1 and 2 experience a deterioration in their

(common) terms of trade when there is an increase in the relative size of the country that

levies the smallest tari¤. This is so because, at constant world prices, the shift of resources

12 It is straightforward to check that the Metzler paradox does not arise in this model; that is, an increase
in a country�s tari¤ brings about an increase in the domestic price of its importable.
13Let subscript �A�identify values under autarky. Country i�s autarky price, piA, is implicitly de�ned by

mi = 0 which, by (5a), requires �D(pi) = �S(p
i;vi). But �S(�) is the same function for each i 2 Nx and,

moreover, v1 = v2 = v by assumption. It follows that piA = pA(v) for i 2 Nx.
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to the less protectionist country raises the world demand for the commonly imported good

X, causing their terms of trade to deteriorate.

Turning to the welfare e¤ects of tari¤ and size changes, we substitute (11) in (10) and

simplify the resulting expressions to obtain the following informative decomposition:

eidui =
�imi

�
�i
�
�i � � i(�j"j + "3 � 1)

� d� i

1 + � i
+ (12a)

�imi(1 + � i"i)

�

�
� mi �mj

s1m1 + s2m2
dsi � b�x + �j�j d� j

1 + � j
� �3 d�3

1 + �3

�

e3du3 =
m3

�
�3
�
1� �3(�1"1 + �2"2 � 1)

� d�3

1 + �3
+ (12b)

m3(1 + �3"3)

�

"
mi �mj

s1m1 + s2m2
dsi � b�y � P

h2Nx
�h�h

d�h

1 + �h

#
,

for i 6= j 2 Nx. These equations will help us characterize several trade regimes.

2.3 Global Free Trade

Let subscript �F�identify values under global free trade. The aggregate demand for each

product is independent of the distribution of factor ownership between importers of X.

Thus, the average import volumes and average welfare levels across these countries do not

di¤er (i.e., mi = mF , uiF = uF for i 2 Nx from Lemma 1). Moreover, according to (11),

the world price � depends only on intergroup size �x (= 1=�y); that is,

eiduiF = ��m
i

�
b�x, i 2 Nx (13a)

e3du3F = �m
3

�
b�y. (13b)

Under global free trade, a country�s average welfare is invariant to changes in intragroup size,

si. In contrast, duiF =d�x < 0 for �x 2 (0;1) and lim�x!1 duiF =d�x = lim�y!0 du
i
F =d�y = 0

for i 2 Nx. These properties follow from: (i) the fact that a country�s average welfare is

strictly quasi-convex in the world price; (ii) a country�s terms of trade deteriorate as the

collective size of the group the country belongs to falls; and (iii) lim�x!1 �F = piA = pA

for i 2 Nx.14 This last property also implies lim�x!1 uiF = uiA, capturing the idea that

in�nitely large countries do not stand to bene�t from free trade. In contrast, lim�x!0 u
i
F >

uiA which reveals that an in�nitesimally small country will prefer free trade to no trade.

(The logic for country 3 is similar.)

14Balanced trade implies �FmF = �ym
3
F ! 0 as �y ! 0; therefore, lim�y!0�F = piA and lim�y!0"

i
F =1

(i 2 Nx) which implies lim�y!0�F =1.
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The dependence of welfare on intergroup size is illustrated in Figs 1a and 1b with the

solid-line curves uF and u3F for importers of X and of Y , respectively. (We omit superscripts

for countries 1 and 2 because u1F = u2F .) For ease of presentation, these relationships are

plotted against ` (� �x=(1 + �x)). (Temporarily ignore the other curves.) We now turn to

an analysis of multilateral tari¤ wars.

3 Multilateral Tari¤War

Our principal objective in this section is to identify circumstances under which at least

one country �nds a multilateral tari¤ war welfare superior to global free trade. This is an

important issue because it bears on the feasibility of global free trade, and it serves as the

foundation for our subsequent analysis of bilateralism (i.e., the formation of customs unions)

and its attendant consequences for global free trade. We present the analysis of multilat-

eral tari¤ wars in three subsections. Subsection 3:1 studies the above question generally.

Subsection 3:2 imposes more structure on the model and highlights its implications for

equilibrium tari¤s and welfare payo¤s. Subsection 3:3 identi�es intragroup and intergroup

con�gurations of country size that render global free trade feasible.

3.1 General Analysis

Let subscript �N�(for "non-cooperation") identify variables under a multilateral tari¤ war.

Recalling from (12) the dependence of welfare on tari¤s and country size, let us think of

country i�s objective function in reduced form as ui = ui(� ; si; �x). We assume ui(�) is
continuously di¤erentiable in its arguments and strictly quasi-concave in � i. (See the next

section, for conditions that ensure this property.) Equations (12a) and (12b) unveil the

�rst-order conditions (FOCs) for an interior solution to each country�s welfare maximization

problem. These conditions, which can be written as

 i� i � �i � � i
�
�j"j + "3 � 1

�
= 0, i 6= j 2 Nx (14a)

 3�3 � 1� �3
�
�1"1 + �2"2 � 1

�
= 0, (14b)

de�ne (along with (1)-(4)) best-response tari¤ functions and an interior Nash equilibrium

of the multilateral tari¤ war. Inspection of these conditions reveals that in all cases optimal

intervention at the national level requires the adoption of a tari¤ rate that balances a

terms-of-trade welfare gain against a volume-of-trade welfare loss. Let e� i(� j ; �3) for i 6= j 2
Nx and e�3(�1; �2) respectively capture the best-response tari¤ functions associated with
(14a) and (14b). An interior Nash equilibrium of the multilateral tari¤ war is a vector

�N � (�1N ; �2N ; �3N ) that solves these equations and (1)-(4). The assumption of strict quasi-
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concavity of ui in � i ensures the existence of such a (not necessarily unique) equilibrium.

We will revisit these issues later.

It is important to note that �N is a function of country size. In particular, variations

in country size in�uence every country�s welfare directly (through their impact on world

prices) and indirectly (through the tari¤-induced impact on world prices). We are thus

confronted with what appears to be an insurmountable problem. Can these e¤ects be

characterized? Unfortunately, at this level of generality, the answer is no. Fortunately,

as we now demonstrate, valuable insights on the relationship between country size and

endogenous variables � i.e., tari¤s, prices and welfare � can be obtained by considering

limiting con�gurations of country size where indirect e¤ects are tractable or inconsequential.

Focusing on welfare, the �rst terms in the right-hand sides (RHS) of (12a) and (12b)

vanish by the envelope theorem. The remaining terms capture direct and indirect e¤ects

of intragroup and intergroup size noted above and transmitted through the world price

(see (11)). We now lay out some of the consequences of heterogeneity in intragroup size

(Proposition 1) and in intergroup size (Proposition 2).

Proposition 1 (Intragroup Size) Suppose that country 3�s tari¤ is a strategic substitute
for the tari¤s of its trade partners in the sense that @e�3=@� < 0, where �1 = �2 = � , and

consider any �nite intergroup size �x 2 (0; 1). Nash equilibrium tari¤s and welfare depend

on intragroup size, si, as follows:

Nash Equilibrium Tari¤s

(a) 0 = lim
si!0

� iN < lim
si! 1

2

� iN < lim
si!1

� iN

(b) 0 < lim
si!0

�3N = lim
si!1

�3N < lim
si! 1

2

�3N .

Welfare Levels

(c) lim
si!0

uiN > lim
si!1

uiN > lim
si! 1

2

uiN

(d) lim
si!0

u3N = lim
si!1

u3N < lim
si! 1

2

u3N .

Although not stated formally, there is an inherent anti-symmetry between countries 1

and 2. Since s1 + s2 = 1, a reversal in the sizes of these countries reverses the equilibrium

values of their endogenous variables without altering equilibrium world prices and the values

of country 3�s endogenous variables. Focusing on extreme sizes �rst, it is easy to under-

stand the validity of the related parts in Proposition 1 by inspecting the FOCs in (14). For

example, suppose country 1 becomes in�nitesimally small (s1 ! 0). Since its import share

�1 vanishes, lims1!0 �
1
N = 0, lims1!0 �

2
N = 1=("

3 � 1) and lims1!0 �3N = 1=("2 � 1). Thus,

11



in this case, the 3-player tari¤ game converges to the 2-player game studied in Syropoulos

(2002b).15 Yet, as indicated in part (c), there is a noteworthy di¤erence: an in�nitesimally

small importer enjoys a higher level of welfare than the larger partner in the same import

group. The logic becomes clear with the help of Lemma 1(c). Both importers of X face

identical world prices. However, an in�nitesimally small country su¤ers no domestic distor-

tion by virtue of the fact that it chooses to trade freely. In contrast, the larger country in

the group su¤ers a welfare loss because it adopts a positive tari¤ (see (10)).16

The manner in which the above outcomes compare to those in the case of symmetric

importers of X can now be easily understood. Under symmetry, both countries gener-

ate positive and equal terms-of-trade externalities to each other. But there is no formal

mechanism to internalize these externalities. Thus, both countries end up intervening less

intensively in trade as compared to the case of a single entity that e¤ectively internalizes the

externality when its size is close to that of the entire group. In addition, by our assumption

of strategic substitutability of �3 for � , country 3 behaves more aggressively when it faces

symmetric trade partners.17 For these two reasons, symmetry in intragroup size implies

worse (better) terms of trade for country i 2 Nx (3) and thus lower (higher) welfare.
By enabling us to compare welfare outcomes in the symmetric and limiting cases con-

sidered, Proposition 1 unveils the presence of a non-monotonic relationship between welfare

and intragroup size which is depicted in Figs 2a and 2b for X and Y importers, respectively.

(These �gures also contain information associated with other size con�gurations, an issue

we will revisit later.) Note two points. First, Proposition 1 does not rely on the existence

of a unique Nash equilibrium. Second, the independence of welfare under global free trade

from intragroup size we emphasized earlier is captured by horizontal welfare lines in Figs

2a and 2b. Exactly where these curves are located though, in relation to the payo¤s ob-

tained under the multilateral trade war, remains unclear. From our discussion in Section

2:3 we can infer that uF (u3F ) will shift downward (upward) when �x rises. But equation

(12) suggests that the payo¤s uiN obtained under the multilateral tari¤ war may also be

a¤ected similarly. Thus, it is unclear how payo¤s under these two trade policy regimes may

compare. Proposition 2 addresses this and some other related issues.

15The resulting tari¤ equilibrium in this limiting case is also similar to the one that would arise if countries
1 and 2 behaved as an integrated entity (as in the case of a customs union). However, the distribution of
income between countries within the integrated region may di¤er. We revisit this issue later in our analysis
of bilateralism.
16As we will see shortly, an in�nitesimally small country will not necessarily espouse global free trade,

even though its own equilibrium tari¤ will be zero!
17Notice that strategic substitutatibility is a su¢ cient but hardly necessary condition for the relevant

comparisons to go through. We address this issue in Section 3, where it is shown that Assumptions 1 and 2
ensure this property. Note that the assumption of strategic substitutability in Proposition 1 is needed only
for country 3.
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Proposition 2 (Intergroup Size) For any �nite intragroup size, si 2 (0; 1), the following
relationships arise for relative prices, tari¤s and welfare, when intergroup size, �x (= 1=�y),

is either in�nitesimally small in in�nitely large (i 2 Nx and J 2 fN;Fg):

Relative Prices

(a) lim
�y!0

piJ = pA & lim
�y!0

p3N = lim
�y!0

p3F > p3A

(b) lim
�x!0

piN = lim
�x!0

�F < pA & lim
�x!0

p3J = p3A.

Nash Equilibrium Tari¤s

(c) lim
�y!0

� iN = 0, (i 2 N)

(d) lim
�x!0

� iN = 0 < lim
�x!0

�3N .

Welfare Levels and Welfare Changes

(e) lim
�y!0

uiJ = uA & lim
�y!0

u3N = lim
�y!0

u3F > u3A

(f) lim
�x!0

uF > lim
�x!0

uiN > uA & lim
�x!0

u3J = u3A

(g) lim
�y!0

duiJ
d�y

= 0 but lim
�y!0

duiN=d�y
duiF =d�y

> 1

(h) lim
�x!0

du3N
d�x

> lim
�x!0

du3F
d�x

= 0.

Proposition 2 describes how the equilibria considered behave, �rst, when the size of the

(sole) importer of Y becomes in�nitesimally small and, second, when the collective size of

X-good importers becomes in�nitesimally small. Parts (a), (c), (e), and (g) deal with the

former case whereas parts (b), (d), (f), and (h) deal with the latter. We address each part

in turn.18

Part (a) can be understood with the help of the balanced trade condition (4). Rewriting

this condition as �(s1m1 + s2m2) = �ym
3. Clearly, for bounded m3, the right-hand size

converges to zero as �y ! 0; therefore, lim�y!0m
i = 0 for every i 2 Nx. But this can occur

only if lim�y!0 p
i
J = piA under trade regime J 2 fN;Fg, as noted in part (a). This explains

the intuition behind part (c), which states that the equilibrium tari¤ rates of all countries
converge to zero when �y ! 0. From (14b), one can see that lim�y!0 �

3
N = 0 because

lim�y!0 "
i = 1 for all i 2 Nx while the import shares of these countries remain �nite. In

turn, this explains why lim�y!0 p
3
N = lim�y!0 p

3
F . The surprising (and perhaps counter-

intuitive) aspect of part (c) is that countries 1 and 2 also vie to trade freely as �y ! 0!

18Two additional results (not mentioned in Proposition 2) regarding equilibrium tari¤s can also be es-
tablished here: (i) lim�x!0 �

1
N=�

2
N = s1=s2, and (ii) lim�y!0 �

1
N=�

2
N = s1=s2. Thus, not only do good X

importers adopt a free trade posture, when either they or country 3 become in�nitesimally small, but the
relative magnitudes of their tari¤s converge to the same ratio.
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(Keep in mind that �y ! 0 means countries 1 and 2 become in�nitely large.) Here�s the

intuition. In the absence of policy coordination, country i�s (2 Nx) best-response tari¤ is

decreasing in the price elasticities of other countries�s import demand functions (see (14a)).

But, as noted above, lim�y!0 "
j = 1 for j 6= i. (Part (c) also helps ascertain the validity

of the inequalities in parts (a) and (e).)

Turning to welfare, in part (e) the in�nitely large countries 1 and 2 enjoy the same

level of welfare under a multilateral tari¤ war as they do under global free trade and under

autarky. This is so because their domestic equilibrium prices under all trade regimes equal

their autarky prices (part (a)). In contrast, the in�nitesimally small country 3 �nds the

equilibria under a multilateral trade war and under global free trade equally appealing

(though preferable to the equilibrium under autarky). This takes us to part (g) which

deals with welfare changes for importers of X and is key to understanding our upcoming

�ndings on intergroup size and the feasibility of global free trade. In the proof of part (g)

we establish that only the direct e¤ect of intergroup size changes matters as �y ! 0, and

the rates of change in welfare under a trade war and under global free trade converge to

zero. However, as indicated in the last inequality of part (g), the rates of convergence di¤er.

This implies that, for �y close to 0, both importers of X �nd a multilateral trade war more

appealing than global free trade! Intuitively, countries 1 and 2 are able to manipulate their

terms of trade with (small but) positive tari¤s under a multilateral trade war but not under

global free trade. So, it is the resultant terms-of-trade e¤ect that accounts for the di¤erence

in the noted rates of convergence.

Let us now consider parts (b), (d), (f), and (h) where the collective size of countries

1 and 2 converges to 0. Expectably, the logic is similar to the one studied above. But,

there is a di¤erence. While both importers of X adopt zero tari¤s as �x ! 0, country 3

has market power and exploits it with a positive tari¤ (part (d)). This is the textbook

case of an (in�nitely) large country taking advantage of its (in�nitesimally) "small" trade

partners. This is also the reason why all importers of X prefer global free trade over the

multilateral tari¤ war in part (f). Furthermore, since some trade is better than no trade,

they also prefer the tari¤ war over autarky. In contrast, as �x ! 0, country 3 becomes

indi¤erent between the two trade regimes because lim�x!0 p
3
J = p3A for J 2 fN;Fg (part

(b)). However, as emphasized in part (h), country 3 now prefers the multilateral trade war

over global free trade for �x in the neighborhood of 0. (Notice the manner in which parts

(g) and (h) di¤er.)

Taking stock, it�s important to observe that results di¤er in the two limiting cases of

intergroup size considered above because there are multiple importers of X but a single

importer of Y .19 It may be argued that our consideration of the �x ! 0 and �y ! 0 cases

19Extending the model to include multiple importers of Y is a straightforward exercise that generates
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paint an incomplete picture of the relevant policy interactions and associated comparisons.

And, naturally, there is merit to this point. Still, an important lesson emerges here that

deserves emphasis. In the presence of multiple trade partners, uninternalized terms-of-trade

externalities: (i) give rise to Nash equilibrium tari¤s that can be signi�cantly lower from

the ones typically observed in 2-country models, and (ii) generate di¤erent predictions with

regards to welfare. The latter point becomes more apparent when we combine the insights

of Propositions 1 and 2 to sharpen our understanding of the circumstances under which

global free trade is infeasible.

Proposition 3 (Winners and Losers in Multilateral Tari¤ Wars) For each intragroup size,
si 2 (0; 1), (i 2 Nx) there exist su¢ ciently large intergroup threshold sizes, �

i
x 2 (0;1) and

�y 2 (0;1) such that
(a) uiN > uiF , whereas u3N < u3F , 8�x > �

i
x

(b) u3N > u3F , whereas uiN < uiF , 8�y > �y.

Proposition 3 is a natural outgrowth of Proposition 2 and the intuition behind it is

simple. Focusing on importers of X we know that uiF > uiN if �x is su¢ ciently small

(Proposition 2(f)). Moreover, we know that uiF < uiN when �x becomes su¢ ciently large

(Proposition 2(e); (g)). By continuity, for each country i 2 Nx there will exist a �
i
x such

that uiN > uiF for all �x > �
i
x. This explains the �rst portion of part (a). The corresponding

portion in part (b) can be explained by applying similar logic to country 3. Thus, for every

country, there exists an interval of intergroup sizes (with a su¢ ciently high threshold value

as its lower bound) such that the country "wins" the multilateral tari¤ war for all sizes in

that interval.20 The second portions of (a) and (b) �that losers of trade wars come along

with winners �are due to the fact that global free trade is Pareto optimal whereas tari¤

wars are not.

De�ne �x � 1=�y, �
max
x � maxf�1x; �

2
xg, and �

min
x � minf�1x; �

2
xg. The following corol-

lary relies on Proposition 3 to shed light on the feasibility of global free trade.

Corollary 1 (Feasibility of Global Free Trade) For each intragroup size, si 2 (0; 1), �x <
�
min
x and global free trade is infeasible for �x 2 (0; �x) [ (�

min
x ;1). Furthermore, if �x

and �
min
x are the only thresholds that ensure u3N = u3F and u

i
N = uF for i 2 Nx such that

�
i
x = �

min
x , global free trade will be feasible for all �x 2 [�x; �

min
x ].

�ndings that mirror the ones obtained in the case of X importers. We intentionally assumed the presence
of a single Y -good importer for sharper contrast of ideas.
20Proposition 3 holds for all possible con�gurations of intragroup size; that is, �

i
x and �y depend on s

i

but we ommitted this argument for brevity. This a generalization of Proposition 2 in Syropoulos (2002b) to
multicountry settings.
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The feasibility of global free trade in Corollary 1 requires the multilateral trade war to

generate a prisoner�s dilemma situation. But, depending on the structure of the model, a

prisoner�s dilemma may not arise for all �x 2 [�x; �
min
x ]. The more interesting point, though,

is that there always exist intervals close to thresholds �x and �
min
x that render global free

trade feasible. For additional insight, we now illustrate the welfare parts of Propositions

2� 3 and Corollary 1 with the help of Figs 1a and 1b. Following the lead of Proposition 1,
we �rst develop some intuition by examining how intergroup heterogeneity matters in the

extreme cases of purely symmetric and very asymmetric importers of X (i.e., the cases of

si = 1=2 and si ! 0). We then address the general case of asymmetric importers of X.

Due to its abstraction from intragroup heterogeneity, the case of symmetric importers

of X is a useful benchmark. The dashed-line curves labeled uN (= u1N = u2N ) and u
3
N

capture the relevant equilibrium welfare levels. For our current purposes, it�s the behavior

of these curves in the limiting cases `x ! 0 and `y ! 0 of intergroup sizes that matter.

In the former case (`x ! 0), the curves capture parts (f) and (h) of Proposition 2; in the

latter case (`y ! 0), they capture parts (e) and (g). A noteworthy feature of these curves

is their intersection with the corresponding welfare levels under global free trade uF and

u3F at point N in Fig. 1a and at point N 0 in Fig. 1b, respectively. These intersections

de�ne the bounds `N and `N of intervals (0; `N ) and (`N ; 1) laid out in Proposition 3 which,

in turn, de�ne the sets of intergroup sizes that give rise to winners in the tari¤ war. By

construction, these welfare curves cross each other only once. While this feature arises

under a number of circumstances, the current structure of the model does not preclude

multiple intersections. If the welfare curves do in fact possess this single-crossing property,

then interval [`N ; `N ] necessarily identi�es the range of intergroup sizes under which the

multilateral tari¤ war leads to a prisoner�s dilemma (Corollary 1). In addition, the welfare

curves uN and u3N are depicted as decreasing functions of `x and `y, respectively. This

suggests that the direct e¤ects of intergroup size on welfare dominate the indirect (tari¤)

e¤ects. Once again, at this level of generality, other possibilities cannot be precluded but

this is of secondary importance at this stage.

While �
1
x = �

2
x under symmetry, it is not obvious how �

1
x and �

2
x compare in the presence

of intragroup asymmetries. This is a signi�cant issue because the ranking of these thresholds

determine which of the two importers of good X emerges as the sole winner of the tari¤

war. The intuition becomes clear when we go back to Proposition 1. Suppose country 1 is

in�nitesimally small (s1 ! 0). By Proposition 1(c), country 1 will attain a higher level of

welfare than country 2 under the multilateral tari¤ war (i.e., u1N > u2N ) for all �x 2 (0;1)
because it free rides on the positive terms-of-trade externality generated by country 2 while

imposing no tari¤ distortions domestically. Now let intergroup size �x rise within (0;1).
From (13a) we know that uF (= u1F = u2F ) will fall as �x rises. But we also know that
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both countries 1 and 2 will �nd global free trade unappealing when �x becomes su¢ ciently

big (Proposition 3a). Since u2N < u1N < uF at low �x, it must be the case that country 1

reaches its �
1
x threshold �rst!

21 We thus arrive at

Proposition 4 In the absence of compensatory international lump-sum income transfers,

a relatively small country may �nd a multilateral tari¤ war more appealing than global free

trade and thereby undermine its feasibility. The feasibility of global free trade could be

restored if appropriate lump-sum income transfers are made to the small country.

Although we have not produced a formal bargaining model to capture the insight related

to the direction of income transfers in Proposition 4, the logic is fairly clear. If national

payo¤s under a multilateral tari¤ war serve as threatpoints in multilateral bargaining, a

"small" country may �nd global free trade unappealing! Consequently a small country

may be the one that requires compensation to reverse its position. Interestingly, the other

countries will have a welfare-based rationale to oblige because they, too, will stand to gain

from global free trade. (This is so because global free trade is Pareto optimal.) This �nding

stands in sharp contrast to a corresponding result obtained in the context of 2-country

models where the large country normally needs compensation to refrain from exercising its

market power. Small countries have the edge here for two reasons: (i) countries (are assumed

to) abide by the "most-favored-nation" principle of the WTO; and (ii) the formation of

preferential trade agreements is ruled out. But, of course, FTAs and CUs are GATT/WTO

legal �provided member countries adhere to some additional restrictions. We address this

issue in the next section.

Drawing inspiration from Figs 2a and 2b, which depict the limiting cases discussed

above, we can illustrate the dependence of welfare on intergroup size for extreme intragroup

size con�gurations with the help of Figs 1a and 1b. The dotted-line curve labeled uB

(= limsi!1 u
i
N ) in Fig. 1a depicts the case of a large X-good importer. (The reason we use

subscript "B" here will become apparent later.) By Proposition 1(c), the in�nitesimally

small importer of good X would be captured by a curve above uB for all intergroup size

con�gurations in (0; 1) (not drawn to avoid cluttering). Thus, in this case, both importers

of good X would enjoy a higher level of welfare as compared to the symmetric case. The

opposite is true for country 3. Once again, extreme asymmetries in intragroup size enable

the large importer of X to internalize the positive terms-of-trade externalities generated

by its tari¤ policy, according to Proposition 1. It follows that `
i
< `

j
(or, equivalently,

�
i
x < �

j
x) which suggests that the small importer of X would, indeed, �nd global free trade

unappealing for a larger interval of intergroup sizes than the larger importer.
21The question arises here as to whether uiN and uF intersect more than once as �x varies. The 2-country

argument of Syropoulos (2002b) can be modi�ed appropriately to obtain unique intersections in the limiting
case considered here provided Assumptions (1) and (2), spelled out in the next section, are satis�ed.
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Summarizing, we established: (i) si ! 0 ) �
i
x < �

j
x; (ii) s

i = 1
2 ) �

i
x = �

j
x. Can it

also be argued that si 2 (0; 12) ) �
i
x < �

j
x, as suggested by Figs 2a and 2b? Unfortunately,

it is not possible to answer this question at his stage. For that we need to impose more

structure on the model.

3.2 Re�ning the Structure on the Trade Model

Inspection of the FOCs in (14a) and (14b) reveals that comparisons of equilibrium tari¤s

and, more generally, characterization of equilibrium outcomes hinges on the dependence of

import demand elasticities on prices and tari¤s. However, these relationships depend on

signs of third derivatives of utility and production functions, for which economic theory

provides no guidance. We resolve this ambiguity by imposing plausible restrictions on price

elasticities of import demand functions.

Assumption 1: �i > 0, where �i � @"i

@pi
pi

"i
, i 2 N .

Assumption 1 requires the price elasticity of a country�s import demand to rise with

increases in its price. Among other things, this assumption ensures that a country�s payo¤

function is strictly quasi-concave in its tari¤.22

Assumption 2: �i � 0, where �i � @"i

@� i
� i

"i
, i 2 N .

As shown in Syropoulos (2002b), a necessary and su¢ cient condition for Assumption 2

to be ful�lled is that the elasticity of substitution in consumption, �iD, satis�es �
i
D � 1.

Assumption 3: "i � �i +maxf1; i + �ig, i 2 N .

Assumption 3, which ensures @2mi=@�@� i > 0, helps characterize the shape of best-

response functions and the nature of equilibrium. In contrast to the analysis of tari¤ wars

in 2-country settings, where Assumptions 1 and 2 su¢ ce, Assumption 3 is needed to control

the impact of the import shares and the elasticities that appear in (14a) and (14b) as tari¤s

and country size change. It is worth noting that Assumptions 1 and 2 are always satis�ed

in a pure endowment model with CES preferences where �iD � 1. Furthermore, it can be
22Corden (1984) used a variant of Assumption 1 to ensure the second-order condition of a country�s

optimal tari¤ problem is satis�ed. Syropoulos (2002b) and Zissimos (2009) used this assumption for similar
purposes. Our approach resembles Krugman�s who, in his classic (1979) article, defended the assumption
on the relationship between the price elasticity of demand and per capita consumption as follows: "This
assumption, which might alternatively be stated as an assumption that the elasticity of demand rises when
the price of a good is increased, seems plausible. In any case, it seems to be necessary if the model is to
yield reasonable results and I make the assumption without an apology" (p. 476).
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shown that, if expenditure shares are constant (i.e., �iD = 1), then �
i = "i�1 and i+�i < 1;

therefore, Assumption 3 is also satis�ed.

We may now shed further light on the nature of the trade war equilibrium. Lemma 2

below prepares the ground for this task by highlighting several consequences of Assumptions

1� 3.

Lemma 2 Suppose Assumptions 1� 3 are satis�ed. We will then have
(a) �1 S �2 ) "1 S "2

(b) ui is strictly quasi-concave in � i, (i 2 N)
(c) if e� i � � j, then @e� i=@� j > 0 and @e� i=@�3 < 0, (i 6= j 2 Nx)
(d) if �1 = �2 = � , then @e�3=@� < 0; further, lim

si!1
@e�3=@� i < 0.

For clarity and future purposes, we illustrate parts (c) and (d) with the help of Figs 3

and 4. Temporarily assume that country 3�s tari¤ �3 is �xed at some level. Fig. 3 depicts

the best-response functions of countries 1 and 2. The key point for our current purposes is

that these functions exhibit strategic complementarity for the range of tari¤ values noted

in part (c); that is, e�1 (resp., e�2) is upward sloping for all e�1 � �2 (resp., e�2 � �1). Two

more points should be noted here. First, Lemma 2 does not characterize the shape of these

functions for other tari¤ values; thus, it is possible for e� i to exhibit strategic substitutability
somewhere. Second, the dotted-line curves labeled �1 and �2 de�ne the prohibitive tari¤

rates of countries 1 and 2, respectively. These curves intersect somewhere along the 45�

degree line (not drawn). The strict quasi-concavity of the payo¤ functions in part (b) implies

that the best-response functions will have kinks on � i (see, for example, point Ai).

The idea that @e� i=@�3 < 0 in part (c) would be captured in Fig. 3 with appropriate

shifts of the best-response functions (not drawn). The �rst part of Lemma 2(d) is illustrated

in Fig. 4 by the negatively sloped, solid-line curve e�3N (�) (= e�3(� ; �)). (Ignore the other
curves for now.) The same �gure also depicts the aggregate best-response function e�N (�3),
which is the (common) solution to the FOCs of countries 1 and 2 when s1 = 1

2 . It is also

easy to show (by imposing symmetry in the second portion of part (c)) that e�N (�3) is
downward sloping, as well.

Lemma 2 has prepared the ground for a deeper analysis of the Nash tari¤ equilibrium

and its welfare comparison to global free trade. Proposition 5 below, helps unveil several

useful properties of this equilibrium.

Proposition 5 Suppose Assumptions 1� 3 are satis�ed while si 2 (0; 1) and �x 2 (0;1).
Then any interior Nash tari¤ equilibrium of the 3-player tari¤ game will have the following

properties:

19



(a) s1 S s2 ) (i) �1N S �2N , (ii) u1N T u2N , (iii) �
1
x T �

2
x

(b) lim
si!1

� iN > � iN & lim
si!0

�3N = lim
si!1

�3N < �3N , lim
si!0

�N = lim
si!1

�N < �N

(c) lim
si!0

uiN > uiN & lim
si!0

u3N < u3N .

Part (a) explains how equilibrium tari¤s, welfare, and the thresholds of intergroup size

that determine the relative appeal of global free trade, compare across importers of good

X as functions of intragroup size. To develop some intuition (and also understand the

usefulness of Assumptions 1 � 3), we now outline the key ideas using an approach that

builds on Lemma 2, exploits Fig. 3, and di¤ers slightly from the proof in the Appendix.

Without loss of generality, assume s1 > s2 and suppose �3 remains �xed at some level

(possibly �3 = �3N ) that does not eliminate trade. Now, temporarily focus on the case where

countries 1 and 2 impose identical tari¤s, so that �1 = �2 = � . By Lemma 1(b), we will have

m1 = m2; therefore, �i = si and "i = " for i 2 Nx. Utilizing these ideas in (14a) enables us
to obtain the solution � ie ("e" for "equal" tari¤s) of  

i
� i(�

i
e; �

i
e; �

3) = si�� ie(sj"+"3�1) = 0
(i 6= j 2 Nx). Assumptions 1 and 2 ensure � ie is unique.23 Moreover, � ie is increasing in si

and limsi!1 �
i
e ! �B = 1=("

3 � 1); hence, s1 > s2 implies �2e < �1e < �B, as can be seen by

comparing the relevant tari¤s associated with (the unique) points E2, E1 and B on the 45�

line in Fig. 3, respectively.24 It can also be seen that e�1 and e�2 will necessarily intersect (at
least once) at some point C below the 45� line, thereby ensuring the existence of an interior

conditional equilibrium (i.e., the solution to the system of equations (14a) "conditional" on

�3). The Nash equilibrium can be obtained by substituting this solution into country 3�s

FOC (14b) and solving for (the �xed point in) �3. The key point is that Assumptions 1 and

2 ensure the existence of an equilibrium in which �1N > �2N . The role of Assumption 3 is

that it rules out the possible existence of interior equilibria in which �1N < �2N , by ensuring

� i is a strategic complement for � j (j 6= i) up to point Ei in Fig. 3 (Lemma 2(c)).25 Point

(ii) of part (a) delivers the noteworthy message that the smaller importer of X enjoys a

relatively higher average payo¤ (see Fig. 2a). Lastly, point (iii) clari�es how intragroup size

determines the manner in which the intergroup threshold levels discussed earlier compare.

Parts (b) and (c) expand the insights of Proposition 1 by showing how Nash equilibrium

tari¤s, the world price and welfare compare when si 2 (0; 1) to the ones that arise when one
23First note that  i�i(0; 0; �

3) > 0 whereas  i�i(� ; � ; �
3) < 0 for some � that eliminates trade. Logarithmic

di¤erentiation of " and "3 with respect to � i in  i�i(�
i; � i; �3) = 0 gives: (i) b"=b� i = �(1� �=�) + � > 0 and

(ii) b"3=b� i = �3=� > 0, where �i = �, �i = �, and �i = �. Thus,  i�i is decreasing in �
i and so � ie is unique.

24Technically, for any given s1 > s2, point B in Fig. 3 arises when �1 = �2 = �B . However, this case
generates the same equilibrium prices and welfare, as compared to the case where s1 ! 1, for all countries
except country 2.
25 In general, the possibility of multiple Nash equilibria with the property �1N > �2N cannot be ruled out.

It can be shown that uniqueness of equilibrium arises in the pure endowment model with Cobb-Douglas
preferences. Proposition 6 (see below) establishes uniqueness of Nash equilibrium in the general model when
either si ! 0 or si ! 1

2
.
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importer of X is in�nitesimally small, while �x remains �xed in the background. Part (b)

reveals that, indeed, an importer of good X behaves most aggressively in trade policy when

the other importer of X is in�nitesimally small; exactly the opposite is true for country 3.

This is so because, as si ! 1, in e¤ect country i resolves the free rider problem for importers

of X, and country 3�s tari¤ falls (due to strategic substitutability). As a consequence,

importers of good X (Y ) enjoy the best (worst) possible terms of trade. Average welfare

of an in�nitesimally small importer of X attains its supremum because it enjoys the most

favorable terms of trade in the absence of domestic distortions (by Proposition 1(a) its

equilibrium tari¤ vanishes); also see (10). In contrast, country 3�s welfare attains a global

minimum because of the most aggressive stance of the large importer of X (see Fig. 2b).

With regards to welfare, Assumptions 1� 3 enable us to accomplish two tasks: (i) rank
the Nash payo¤s of importers of good X, and (ii) identify the highest (lowest) possible

welfare level for an importer of X (Y ). A useful corollary of these �ndings is that a

marginal increase in si necessarily reduces (raises) country i�s (3�s) average welfare when si

is in�nitesimally small initially.

The above ideas together with the ones in Proposition 1(d) reveal, upon some re�ection,

that we do not know: (i) how country j�s (6= i) welfare might respond to the just-noted

increase in si; (ii) whether uiN is monotone in si at si = 1
2 ; (iii) whether limsi!1=2 u

3
N is a

(local or global) critical point; (iv) and, while on average, the payo¤ to countries 1 and 2

(3) fall (rise) as si travels from 0 to 1
2 , we do not know how they behave at intermediate

values of si. We also do not know how equilibrium tari¤s depend on country size in the

neighborhood of the noted values, or more generally. The following proposition casts some

light on these issues.

Proposition 6 Suppose Assumptions 1 � 3 are satis�ed. If either si ! 0 or si ! 1
2 (i 6=

j 2 Nx) then the Nash equilibrium of the multilateral tari¤ war will be unique. Moreover,

changes in intragroup and intergroup size will have the following e¤ects:

Intragroup Size (si)

Tari¤s

(a) lim
si!0

d� iN=ds
i > 0, lim

si!0
d� jN=ds

i < 0 & lim
si!0

d�3N=ds
i > 0

(b) lim
si! 1

2

d� iN=ds
i = � lim

si! 1
2

d� jN=ds
i > 0 & lim

si! 1
2

d�3N=ds
i = 0.

Welfare

(c) lim
si!0

duiN=ds
i < 0, lim

si!0
dujN=ds

i < 0 & lim
si!0

du3N=ds
i > 0

(d) lim
si! 1

2

duiN=ds
i = � lim

si! 1
2

dujN=ds
i < 0 & lim

si! 1
2

du3N=ds
i = 0.
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Intergroup Size (�x) and Tari¤s

(e) lim
si!0

d� iN=d�x = 0, lim
si!0

d� jN=d�x > 0 & lim
si!0

d�3N=d�x < 0

(f) lim
si! 1

2

d� iN=d�x > 0 for small �x, lim
si! 1

2

d� iN=d�x < 0 for big �x &

lim
si! 1

2

d�3N=d�x < 0.

The relationship between tari¤s and intragroup size described in parts (a) and (b) make

sense. As expected, an increase (decrease) in the relative size of an importer of X im-

proves (worsens) that country�s power in world markets in the limiting cases considered,

and induces that country to impose a higher (lower) tari¤. The welfare responses are more

interesting. We already know from Proposition 5(c) that limsi!0 u
i
N and limsi!0 u

3
N are

global maximum and minimum, respectively. Part (c) con�rms this idea by pointing out

that limsi!0 u
j
N is a local maximum. This can be understood from inspection of (12a) for

country j 6= i. When country i is in�nitesimally small and its size increases, the direct e¤ect

of this size change is negative (because mi
N > mj

N as � iN < � jN which worsens its terms

of trade). Furthermore, of the two indirect tari¤ e¤ects only country 3�s e¤ect matters

(the e¤ect by country 1 vanishes) and, by part (a), it is negative. Turning to the case of

symmetric importers of good X, part (d) suggests that neither country 1�s nor country 2�s

average payo¤ is minimized at si = 1
2 ! Part (b) together with Lemma 1(b) imply that, from

country i�s perspective, only the adverse strategic e¤ect of the decrease in country j�s tari¤

survives and that is what causes uiN to fall. It follows that country i�s welfare attains a

local minimum at some intragroup size si > 1
2 , as indicated in Fig. 2a. Numerical analysis

of the model con�rms that the respective minima of the two countries portrayed in Fig. 2a

are also global minima. In contrast, si = 1
2 is a critical point for country 3 because both the

direct and the indirect e¤ects of a change in si vanish, as indicated in Fig. 2b. Numerical

analysis of the model con�rms this point is a supremum.

Part (e) is fairly clear (see next section for more details). Part (f) is more interesting

though because it suggests that country 1�s and 2�s tari¤s are non-monotonic functions of

intergroup size. (Numerical analysis con�rms the pattern displayed in part (f) prevails for

arbitrary si 2 (0; 1).) While limsi!1=2 d� iN=d�x > 0 for su¢ ciently low �x is as expected, it

may be surprising that limsi!1=2 d�
i
N=d�x < 0 when �x is su¢ ciently big. The reason for

this is related to our earlier �nding that lim�x!1 � iN = 0 (Proposition 2(d)). When both

importers of good X become very large relative to country 3, their market power diminishes

because the import demand for their exports becomes more (not less) elastic in price. Fig.

4 illustrates how the Nash equilibrium point N �depicted as the intersection of e�N (�3) ande�3N (�) �shifts as �x rises. When �x ! 0 (�x ! 1) point N coincides with point G (F ).

Numerical analysis of the model reveals that, as �x rises, the equilibrium travels along the
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dotted-line curve GNF .

3.3 The Feasibility of Global Free Trade

Clearly, the feasibility of global free trade depends both on intergroup and intragroup sizes.

Our strategy in the preceding sections has been to shed light on this issue in two ways. First,

by studying the behavior of the model in several limiting cases in order to develop intuition

on how the various terms-of-trade externalities determine the balance of market power in

world trade. And, second, by enriching the structure of the trade model with additional

assumptions to obtain sharper results. We now exploit the even more special structure of a

pure endowment model with CES preferences in which the elasticity of substitution is close

to unity to identify the behavior of the model for intermediate size con�gurations. We wish

to examine how the two concepts of country size interact to determine the circumstances

under which global free trade is feasible when preferential trade accords are ruled out.

The shaded region in Fig. 5a identi�es the combinations of intragroup and intergroup

sizes that ensure all countries prefer global free trade over a multilateral trade war. Once

again, for convenience, intergroup size is captured by the positive monotonic transformation

` (= `x � �x=(1 + �x)). The upper boundary of the shaded region is minf`
1
N ; `

2
Ng, whereas

the lower boundary is `N . These boundaries are derived from Figs 2a and 2b by varying

intergroup size and using the insights of our earlier analysis on the manner in which payo¤s

under the two trade regimes change. Country 1 (2) objects to the pursuit of global free

trade for all ` > `
1
N (`

2
N ). Thus, the smaller importer of good X prefers global free trade for

a narrower set of parameter values. In contrast, country 3 blocks the attainment of global

free trade for all ` < `N . As evidenced by the consequences of variations in intragroup size

along the dashed line, the interaction of intergroup and intragroup di¤erences in this context

is complex: for low (high) s1 values global free trade is not feasible because country 1 (2)

�nds it unappealing; for intermediate con�gurations global free trade is infeasible because

country 3 stands on the way.

4 Bilateralism

This section deals with the following issues. First, we wish to understand the incentives of

individual countries to form customs unions (CUs). Labeling as "bilateralism" the Nash

equilibrium of the 2-player tari¤ war between the CU (the "bilateral" agreement) and the

outside country, we do this by studying how the formation of a CU a¤ects tari¤-setting

incentives relative to the multilateral tari¤ war and by examining the circumstances under

which a CU is feasible/credible relative to a multilateral trade war. (Henceforth, we identify

this trade regime with subscript "B".) Second, we want to know how every country�s payo¤
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under bilateralism compares to its payo¤under global free trade. Third, we aim to shed light

on the question of how the option of countries to form CUs alters the appeal of global free

trade and whether, in particular, bilateralism may serve as a "stepping stone" or "stumbling

block" to global free trade. Fourth, we discuss how the analysis can be extended to capture

coalitional choice. Lastly, we examine how Article XXIV of the GATT/WTO, by restricting

CETs not to rise above pre-integration levels, may a¤ect equilibrium coalition structures

and, through that, world e¢ ciency.

To achieve these objectives, we consider two types of CUs: one between importers of

the same good (i.e., countries 1 and 2) and another between countries with dissimilar trade

patterns (i.e., between 1 and 3, or 2 and 3). For brevity, we will refer to the former

type as a CU between "similar" countries and to the latter as a CU between "dissimilar"

countries.26 The formation of a CU requires its constituent members to: (i) adhere to a

policy of internally free trade; (ii) adopt an appropriate common external tari¤ (CET); and

(iii) agree on a formula to apportion tari¤ revenues (Viner, 1950).27 Since, by assumption,

countries 1 and 2 have identical structures of comparative advantage, there will be no trade

between them; therefore, the mechanism through which bilateralism may a¤ect tari¤-setting

incentives in this case is purely the coordination of external tari¤policy.28 In the case of CUs

between dissimilar countries, the rule that determines the division of tari¤ revenues between

CU members plays a pivotal role in the determination of the CET (Syropoulos, 2003). We

abstract from this issue by supposing the CET is determined by a central authority aiming

to maximize union welfare and by assuming that CU members divide tari¤ revenues in

proportion to their absorption of extra-union imports.29

In the absence of international lump-sum transfers, how might CUs serve as "stumbling

blocks" and "stepping stones" to global free trade? Here�s a list of plausible requirements:

� "Stumbling Block" (SB)

(SB1 ) All CU members prefer bilateralism over the multilateral trade war.

(SB2 ) In the absence of CUs, all countries favor global free trade over a trade war.

(SB3 ) All CU members �nd bilateralism more appealing than global free trade.

� "Stepping Stone" (SS)

26The concept of "similarity" here is used only in connection with trade patterns and does not preclude
the presence of heterogeneity is size.
27Article XXIV of the GATT also requires the CET not to rise beyond pre-integration tari¤ levels. We

address this issue in Section 5.
28Of course, the absence of internal trade here is a notable ommision. (The analysis of CUs with dissimilar

members provides some relief to this problem.) The bene�t is that the analysis delivers clear conclusions on
the role of policy (partial) coordination and the importance of intragroup heterogeneity in size.
29As discussed in Syropoulos (2003), this ("import absorption") rule is the one normally considered in the

vast literature on CUs. Other possible rules include division of tari¤ revenues in proportion to population
("population" rule) or in proportion to consumption ("consumption" rule). See Grossman and Helpman
(2005) and Mayer (1984) for the employment of these rules, respectively, in political economy settings.
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(SS1 ) All CU members prefer bilateralism over the multilateral trade war.

(SS2 ) In the absence of CUs, one country "wins" the multilateral trade war.

(SS3 ) All countries prefer global free trade over bilateralism.

Conditions (SB1 ) and (SS1 ) require the formation of a CU to be feasible/credible re-

gardless of whether they undermine or facilitate global free trade. However, for bilateralism

to undermine (resp., facilitate) global free trade, global free trade must be feasible (resp.,

infeasible) to start with; hence, requirement (SB2 ) (resp., (SS2 )).30 In the case of "stum-

bling blocks," (SB3 ) demands regional integration to bene�t its members relative to global

free trade.31 In contrast, in the case of "stepping stones," (SS3 ) essentially requires the

country that rejects global free trade in the absence of regional integration to change its

attitude.

4.1 A Customs Union between Similar Countries

The formation of a CU between countries 1 and 2 requires the adoption of a CET �1 =

�2 = � ; therefore, Lemma 1 applies and mi = m, �i = � and "i = " for i 2 Nx. Utilizing
these ideas in (12a) and (12b), and simplifying expressions yields

eidui =
�m

�

�
�
�
1� �("3 � 1)

� d�

1 + �
� (1 + �")

�b�x + �3 d�3

1 + �3

��
(15a)

e3du3 =
m3

�

�
�3
�
1� �3("� 1)

� d�3

1 + �3
� (1 + �3"3)

�b�y + � d�

1 + �

��
. (15b)

An implication of (15a) is that delegation of policymaking power in the CU either to country

1 or to country 2 gives rise to the same FOC as in the case of a central planner maximizing

joint union welfare. This coincidence of solutions, captured in Fig. 3 by the point of

tangency B between the welfare contours of countries 1 and 2, is due to the assumption

that these countries are identical in all respects except relative size.32 Therefore, without

loss of generality, we may omit country superscripts from CU member variables and rewrite

30 In 3-country models, stepping stones cannot arise if two countries "win" a multilateral trade war, as
that would require one prospective CU member to give up its advantageous position under the multilateral
trade war.
31Note that (SB1 ) is automatically satis�ed if (SB2 ) and (SB3 ) hold true. We�ve included (SB1 ) here for

completeness. Also note that regional integration cannot undermine global free trade by raising the outside
country�s welfare beyond its free trade level. (If it did, then at least one prospective CU member would do
worse under bilateralism than under global free trade and would, therefore, avoid regional integration.)
32See Gatsios and Karp (1991) and Syropoulos (2002a) for analyses of the circumstances under which

delegation decisions in CUs matter and the optimal choice of a policymaker.
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the FOCs of the resulting tari¤ game between the CU and country 3 as

 � � 1� �("3 � 1) = 0 (16a)

 3�3 � 1� �3("� 1) = 0. (16b)

Welfare in every CU member (country 3) rises in its tari¤ until it reaches the familiar inverse

of the price elasticity of foreign import demand (minus 1) level. Clearly, these equilibrium

conditions do not di¤er from the ones under the 3-player game in which one importer of

X is in�nitesimally small. Further, by Lemma 1, heterogeneity in size across CU members

is inconsequential for Nash equilibrium tari¤s and average welfare. This independence of

welfare from intragroup size is captured in Fig. 2a (2b) for importers of good X (Y ) with

the dashed line BA0 (CC 0) capturing uB (u3B).

Let us now address the feasibility of the CU. Since uB = limsi!1 u
i
N for any �x 2 (0;1),

we will have limsi!1=2 u
i
N < uB < limsi!0 u

i
N for i 2 Nx (Proposition 1(c)). In words, an

in�nitesimally small importer of good X prefers the multilateral trade war over bilateralism

because it can free ride on the market power of the larger importer of X without having

to distort its domestic market with the CET tari¤. However, exactly the opposite is true

when importers of good X do not di¤er in size because the CU helps internalize the positive

terms-of-trade externalities while inducing country 3 to behave less aggressively. Thus, by

the continuity of payo¤s, for any �x 2 (0;1) there exists a su¢ ciently small threshold
si 2 (0; 12) for each country i 2 Nx (by symmetry, s1 = s2) such that uB < uiN for

all si 2 (0; si); in other words, pronounced di¤erences in intragroup size render the CU
infeasible.

Proposition 7 In the absence of international income transfers, a relatively small country
may �nd the formation of an unconstrained CU with a larger, but otherwise similar partner,

unappealing. When lump-sum transfers are allowed, the CU can become feasible if the

"large" country compensates the "small" potential partner appropriately.

Predictably, the "most-favored nation" clause is a key driver of Proposition 7. By

shielding small countries from potentially harmful tari¤ discrimination, the clause in e¤ect

undermines the feasibility of bilateralism. But what does that mean for the pursuit of global

free trade? As we will see shortly, the answer is: it depends.

Temporarily suppose Assumptions 1 � 3 are satis�ed and, for any given �x 2 (0;1),
an X-importer�s average welfare is a U-shaped function of intragroup size, as illustrated in

Fig. 2a. It follows that bilateralism will be feasible if si 2 (si; sj), where sj = 1 � si; so,

feasibility requires potential CU members to be su¢ ciently similar in size. The dotted-line

curves labeled s1 and s2 in Figs 6a and 6b illustrate the feasible set in the (s1; �x) space.
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(As before, we capture intergroup size in these �gures with ` (= `x � �x=(1 + �x)). What

about the outside country? Country 3 will favor a multilateral trade war over bilateralism

for all parameter values. The intuition is similar to the one in Proposition 5(c). A CU

between similar countries enables them to internalize the aforementioned positive terms-of-

trade externalities through policy coordination and the resultant aggressive stance on CET

policy. Further, owing to strategic substitutability, country 3�s becomes less aggressive.

Thus, in this case, bilateralism erodes country 3�s market power in world trade, forces it to

su¤er a terms of trade deterioration, and reduces its payo¤ relative to its payo¤ under a

multilateral trade war, as indicated in Fig. 2b by the fact that u3N > u3B.

Abstracting from Assumptions 1�3, let us now take a closer look at the tari¤game under
bilateralism and its comparison to global free trade. Since Syropoulos (2002b) has provided

a comprehensive analysis of 2-player tari¤ games, a brief overview of the relevant �ndings

should su¢ ce. First, as noted earlier, the Nash equilibrium under bilateralism is independent

of intragroup size; thus, only its dependence on �x is of interest here. Second, the behavior

of the equilibrium under bilateralism resembles the one under a multilateral trade war

described in Proposition 2. But, there is a noteworthy di¤erence. In contrast to Proposition

2(c) (which states that lim�y!0 �
i
N = 0 for i 2 N), now lim�y!0 �B > 0. This result (which

is due to the fact that lim�y!0 "
3 in (16a) is �nite) has two notable consequences for welfare:

(i) in contrast to Proposition 2(g) (which states that lim�y!0 du
i
J=d�y = 0 for i 2 Nx and

J 2 fN;Fg), now lim�y!0 duB=d�y > 0; (ii) if country 3 is su¢ ciently small, it will

necessarily enjoy a lower payo¤ under bilateralism than it would either under a multilateral

trade war or under global free trade; that is, lim�y!0 u
3
B < lim�y!0 u

3
N = lim�y!0 u

3
F . These

two observations along with the continuity of payo¤s in intergroup size and their limiting

behavior at �x ! 0 (see Proposition 2(f)) imply the following: for si 2 (0; 1), there will
exist a su¢ ciently big �x threshold level under bilateralism beyond which all CU members

will favor bilateralism over the other two trade regimes; exactly the opposite will be true

for country 3. (See below.)

Next, consider the dependence of equilibrium tari¤s on intergroup size and the com-

parison of payo¤s under bilateralism and under global free trade. Syropoulos (2002b) has

established formally that Assumptions 1 � 2 give rise to the following results. First, best-
response functions e�B(�3) and e�3B(�) are downward sloping (strategic substitutability) and
produce a unique Nash equilibrium. (See Fig. 4. Also see parts (c) and (d) of Lemma

2.) Second, the equilibrium CET is increasing in the CU�s combined relative size �x, while

exactly the opposite is true for country 3�s tari¤ (i.e., d�B=d�x > 0 and d�3B=d�x < 0). As

a result, successive increases in �x induce the equilibrium point B in Fig. 4 to travel along

the dotted-line curve GH toward point H. Third, there are unique threshold sizes �B and

�B, such that �B < �B with (i) uB T uF for �x T �B, and (ii) u3B T u3F for �x S �B. Thus,
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all countries favor global free trade over bilateralism for all �x 2 (�B; �B) or, equivalently,
for all `x 2 (`B; `B), as indicated by the shaded region in Fig. 5b.

To examine how CUs a¤ect the feasibility of global free trade, it helps to start with

identical X-good importers, so that CU feasibility is not an issue. The tari¤ adjustments

set in motion by the formation of the CU are described in Fig. 4.33 The requirements

on intergroup size for CUs to serve as stumbling blocks and as stepping stones can now

be explained with the help of Figs 1a and 1b, respectively.34 In the absence of CUs, all

countries favor global free trade over a multilateral trade war for all `x 2 (`N ; `N ). In

contrast, all countries prefer global free trade over bilateralism for all `x 2 (`B; `B). Now
consider intergroup size intervals (`B; `N ) and (`B; `N ). It is straightforward to verify that

requirements (SB2) and (SB3) are ful�lled for `x 2 (`B; `N ), whereas requirements (SS2) and
(SS3) are satis�ed for `x 2 (`B; `N ). Clearly, the former interval identi�es the "stumbling
block" case and the latter identi�es the "stepping stone" case.

How does the consideration of intragroup heterogeneity a¤ect outcomes? The shaded

regions in Figs 6a and 6b illustrate the "stumbling block" and "stepping stone" cases in the

(s1; `x) space, respectively. Proposition 8 summarizes the key ideas.

Proposition 8 In the absence of international income transfers, the option of similar coun-
tries to form unconstrained CUs will undermine or facilitate the attainment of global free

trade if neither intragroup nor intergroup di¤erences in country size are very pronounced.

However, the collective (intergroup) size of a CU that renders it a "stumbling block" is larger

than the size of a CU that renders it a "stepping stone."

Several comments are in order here. In the case of "stumbling blocks," CU members

prefer to exploit their collective market power than trade freely. In the case of "stepping

stones," CU members use their collective bargaining power as a (credible) threat to raise

the appeal of global free trade to the country that is inclined to undermine it. Pronounced

di¤erences in intragroup size undermine the feasibility/credibility of CUs and thus render

bilateralism irrelevant. Similarly, large di¤erences in intergroup size render global free trade

infeasible regardless of whether the option to form a CU is present or not. Thus, in contrast

to perceived wisdom, CUs may undermine or facilitate the attainment of global free trade

only for intermediate di¤erences in intragroup and intergroup country sizes.

33The internalization of the tari¤ externality is captured by the move from point N to point C. Country
3�s response and subsequent tari¤ adjustments are illustrated by the move from point C to point B.
34CU feasibility is captured in Fig. 1a by the fact that uB > uN for all `x 2 (0; 1). The adverse e¤ect of

bilateralism on the outside country is illustrated in Fig. 1b by the fact that u3B < u3N for all `x 2 (0; 1).
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4.2 A Customs Union between Dissimilar Countries

Turning to the case of CUs between dissimilar countries, without loss of generality let us

arbitrarily focus on a CU between countries 2 and 3. Our main concern in this section

is whether this type of CU is likely to facilitate or undermine the attainment of global

free trade. Since we view the CU as a unitary actor whose policymaker maximizes union

welfare, the resulting 2-player tari¤ game (i.e., "bilateralism") is familiar. In general, there

exists a pair of positive tari¤ rates that constitutes a Nash equilibrium of the resulting trade

war. However, while characterization results of such games exist at aggregate levels, little is

known about their distributional consequences for individual CU members, especially when

intra-union lump-sum transfers are absent.35 Thus, for further progress, we need to know

how regional integration a¤ects every member�s welfare.

If, as assumed at the outset, tari¤ revenues inside the CU are divided in proportion to

member countries�absorption of extra-union imports, all tari¤ revenues will go to country

3�s co¤ers. Let us now re�ect on how each CU member�s payo¤ under bilateralism compares

to the payo¤ it would enjoy under global free trade. Interestingly, the answer for country

2 (the country that collects no tari¤ revenues but trades freely with country 3) is simple.

By (9) and (13a) its welfare rises with improvements in its terms of trade (a fall in �).

Therefore, its preference over the two trade regimes boils does to a comparison of terms of

trade.

Lemma 3 In a CU between dissimilar countries, the member whose comparative advantage
is similar to that of outside countries prefers bilateralism over global free trade.

Country 2 does not favor the pursuit of global free trade because its terms of trade under

it are relatively unappealing. Here�s the intuition. As noted above, the two trading blocs

impose positive tari¤s under the bilateral trade war. But a positive tari¤ on extra-union

imports raises the internal relative price of the CU (i.e., country 3�s) importable. This

constitutes an improvement of country 2�s terms of trade. Moreover, a positive tari¤ by the

outside country improves its terms of trade relative to global free trade. Since that tari¤

also causes the relative price of country 2�s importable to fall inside the CU it, too, improves

country 2�s terms of trade. Thus, country 2 prefers the bilateral trade war for two reasons:

(i) it enjoys a preferential treatment inside the CU; and (ii) its access to CU markets is

enhanced by the adoption of a positive tari¤ by the outside country.

Lemma 3 delivers a clear message. If new membership in an existing CU requires the

unanimous approval of its members, the option of dissimilar countries to form a CU cannot

35 It may appear that the analysis of the just described 2-player game is easy. The unresolved problem is:
we do not understand well how relative factor endowments shape the outcomes of tari¤ wars.
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serve as a stepping stone to global free trade because the country that would compete in

the CU with similar exporters would be unwilling to go all the way to global free trade.

Furthermore, aware of its potential partner�s preferences over trade regimes, country 3

would not initiate the formation of a CU as a bridge to global free trade.

The above reasoning suggests that the only possibility left is for CUs to serve as stum-

bling blocks. But, as emphasized earlier, this requires conditions (SB2 ) and (SB3 ) to be

satis�ed. Thus, in addition to demanding global free trade to be feasible in the absence of

CUs, bilateralism should enhance, not only country 2�s payo¤ relative to global free trade,

but also its partner�s (i.e., country 3�s) payo¤.

A comprehensive analysis of this issue is beyond the scope of this paper. To illustrate a

possibility and, at the same time, save on space, we investigate this issue numerically in the

context of a pure endowment model with CES preferences (in which �D is close to unity).

Fig. 7 depicts country 3�s preference over the relevant trade regimes and addresses the issue

of stumbling blocks. To start with, we know that, in the absence of CUs, global free trade

is feasible for all pairs (s1; `x) in area (ADB0C 0CA). Our analysis suggests that country

3 will favor a CU with country 2 over global free trade for all (s1; `x) below curve GHC 0.

(Exactly the opposite is true for pairs above this curve.) By symmetry, the argument also

applies for a CU with country 1. (However, in this case, country 3 would prefer a CU with

country 1 over global free trade for all (s1; `x) below curve CHG0.) This raises the question

of which partner country 3 would choose to form a CU with. The answer is: the largest

importer of good X. Thus, the shaded regions in Fig. 7 identify the CUs that would form

and the size con�gurations that would cause these unions to be stumbling blocks to global

free trade.

We intentionally chose the "import absorption" rule as the rule that determines the

division of tari¤ revenues within the CU to improve the odds that country 3 �nds such a

CU appealing for a larger set of size parameters. However, we also experimented with the

"population" and the "consumption" rules which divide CU tari¤ revenues among members

in proportion to their population and consumption expenditures, respectively. Our analysis

reveals that, while such CUs may be appealing to both members for some parameter val-

ues, there exist no size combinations that undermine the attainment of global free trade.

Consequently, the rule that determines the division of tari¤ revenues within CUs matters.

For clarity, we may summarize the above ideas as follows:

Proposition 9 A CU between dissimilar countries cannot serve as a "stepping stone" to

global free trade. However, depending on the rule that determines the distribution of tari¤

revenues within the CU and the extent of intragroup and intergroup heterogeneity in country

sizes, a CU of this type may be a "stumbling block" to global free trade. If countries divide
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tari¤ revenues in proportion to extra-union imports, then the option to form CUs is a

"stumbling block" to global free trade when intra-group heterogeneity in size is su¢ ciently

high and intergroup heterogeneity is not very pronounced.

4.3 Coalitional Choice

The selection of trade partners under bilateralism is an issue we have abstracted from.

Equipped with the analysis and �ndings of the preceding sections, however, it is possible

to extend the model to determine, not just tari¤s, but also equilibrium coalition structures.

In the spirit of the existing literature, one possibility is to consider a 2-stage game of coali-

tional choice in stage 1, followed by the imposition of optimal tari¤s in stage 2.36 Another

possibility is to consider a sequential coalition formation process (Levy (1997), Seidmann

(2009)). To illustrate the powerful insights that arise when CUs arise endogenously, we

brie�y explain the consequences of adopting the concept of the core. As in Riezman (1985),

we suppose countries that belong to singleton coalitions have pessimistic expectations (i.e.,

they assume they will receive the lowest possible payo¤).

In stage 1, the following coalition structures are possible:

(A1) ff1g; f2g; f3gg (Multilateral trade war)

(A2) ff1g; f2; 3gg (Bilateralism with a CU between countries 2 & 3)

(A3) ff2g; f1; 3gg (Bilateralism with a CU between countries 1 & 3)

(A4) ff3g; f1; 2gg (Bilateralism with a CU between countries 1 & 2)

(A5) f1; 2; 3g (Grand coalition - global free trade)

In stage 2, the appropriate tari¤ game is played conditional on the coalition structure

of the �rst stage and each country receives its corresponding payo¤ (average welfare). A

feasible coalition C blocks an outcome (allocation) associated with a particular coalition

structure, if the payo¤s of its members are (i) at least as high as the alternative, and (ii)

higher for at least one member. An outcome is in the core if it is not blocked by any feasible

coalition.

Pulling relevant information from our analysis in earlier sections, we illustrate in Fig. 8

situations where the allowance of the option of countries to form CUs results in coalition

structures that either undermine or facilitate the attainment of global free trade. The shaded

regions labeled "SB" and "SS" identify parameter values under which the endogenous

formation of CUs results in "stumbling blocks" and "stepping stones", respectively. These

regions, which are associated with coalition structures with outcomes that are in the core,

36See Riezman (1985 & 1999) for an innovative adaptation of the concept of the core to the problem at
hand, and Saggi et. al. (2011) for a creative re�nement of the set of possible non-cooperative Nash equilibria
in partnership announcements using the concept of coalition-proof stability.
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are similar to the ones obtained in previous sections, with one notable di¤erence. The lower

part of the set of parameter values under which a CU between countries 1 and 2 serves

as a stepping stone is trimmed (compare Fig. 6b to Fig. 8) because either a CU between

countries 2 and 3 or a CU between countries 1 and 3 blocks it (see Fig. 7).

4.4 Article XXIV

So far, our analysis has dealt with unconstrained CUs that may impose a CET whose

level could exceed the one under a multilateral trade war. (Recall that this possibility

arises when importers of good X are su¢ ciently similar.) This constitutes a violation of

Article XXIV of the GATT/WTO, which permits the formation of CUs but discourages such

tari¤ increases. Two questions arise in this context. First, for given coalition structures,

how would GATT-constrained CUs a¤ect tari¤ outcomes and world welfare? Second, if

countries made coalitional choices prior to their imposition of tari¤s (as in the previous

section) would Article XXIV interfere with their choice of partners and, if so, what would

be the consequences for global free trade and welfare?

Syropoulos (1999) addressed the �rst question in a 3-country, 3-good model with strate-

gic tari¤ interactions. His analysis revealed that, while the formation of GATT-constrained

CUs remains appealing to members (as compared to a multilateral trade war), the nonmem-

ber country may nonetheless su¤er a deterioration in its terms of trade (and, consequently,

its welfare).37 Mrázová et. al. (2010) addressed the second question in a segmented-markets

oligopoly model in which countries have the option to form CUs endogenously. Among other

things, their analysis revealed that Article XXIV may reduce world welfare through its im-

pact on the composition of the equilibrium coalition structure. Saggi et. al. (2011) also

shed light on this issue in a perfectly competitive model with competing exporters in which

CETs are inextricably linked to internal trade liberalization. They showed that Article

XXIV may facilitate or undermine the attainment of global free trade depending on the na-

ture of the endowment asymmetries they consider, and the manner in which Article XXIV

alters the formation of stable (coalition-proof) unions.

The model of this paper can be employed is a straightforward manner to assess the e¤ect

of Article XXIV on welfare through its impact on equilibrium coalition structures. As noted

earlier, a CU between dissimilar countries leads to a reduction in the CET, as compared

to a multilateral trade war; therefore, Article XXIV constraint is not binding in this case.

However, in the case of CUs between similar members, Article XXIV may interfere with

their primary motive to integrate regionally. To understand the mechanism at work it is

37These possibilities arise because of two e¤ects both related to the liberalization of intra-union trade: (i)
a direct terms of trade improvement due to the substitution of intra-union for extra-union trade; and (ii) a
strategic e¤ect due to a reduction in the outside ccountry�s tari¤.
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instructive to consider the case of (nearly, if not entirely) identical importers of good X.

The following proposition summarizes the key ideas which are relevant in versions of the

model in which the process of coalition formation is endogenous.

Proposition 10 The CET constraint under Article XXIV of the GATT/WTO is not bind-
ing in CUs with dissimilar members and, consequently, does not a¤ect the feasibility of global

free trade in that case. However, the CET constraint may be binding in CUs between sim-

ilar countries thereby undermining their feasibility and preempting the possibility of CUs

serving as "stumbling blocks" or as "stepping stones" to global free trade. By hindering the

emergence of "stepping stones," Article XXIV may reduce world welfare.

Is the CET constraint under Article XXIV binding in the presence of intragroup hetero-

geneity? The answer depends on the weights placed on pre-integration tari¤s and the de-

pendence of import demand elasticities on the CET. Denote with �G the GATT-constrained

CET of a CU between the importers of good X. In the presence of heterogeneity, Article

XXIV requires �G � maxf�1N ; �2Ng. Further, for speci�city, suppose �G = �1N�
1
N + �2N�

2
N

which requires the smaller CU member to adopt a higher tari¤, as compared to its tari¤

under the multilateral tari¤ war. It can be shown that, if the price elasticity of import

demand, ", of any CU member is convex in �G, country 3 will not reduce its tari¤ when

the CU implements �G. Consequently, in the absence of intra-union income transfers, the

smallest importer of X country will �nd a CU with a CET � � �G unappealing.

5 Concluding Remarks

In this paper we�ve tried to achieve the following objectives. First, we tried to clarify the

circumstances under which some countries may prefer a multilateral war over bilateralism

(i.e., the formation of CU) and over global free trade. Second, we attempted to examine how

bilateralism alters the payo¤s of policymakers relative to the case of multilateral warfare.

Third, we tried to shed light on the question of whether inclusion of the option of countries to

form CUs in international trade rules facilitates or undermines the attainment of global free

trade. We chose to examine these issues with the help of a neoclassical trade model featuring

interdependence in tari¤policies that capturing the importance of intragroup and intergroup

heterogeneity in country size. A novel feature of our approach has been the consideration of

endogenously determined tari¤s. We also discussed some of the consequences of endogenous

formation of CUs and of Article XXIV of the GATT/WTO.

Our analysis suggests that heterogeneity in size between countries that share similar

structures of comparative advantage may undermine their prospects of forming a CU when

intra-union income transfers are ruled out. This �nding contrasts sharply with the prevailing
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wisdom which suggests that small countries must make side payments to large countries.

The conventional idea appears to be driven by the presumption that the liberalization of

intra-union trade (and the associated bene�ts of market access it may give rise to) drives

countries�willingness to participate in preferential arrangements. Our analysis indicates

that small countries may prefer to enjoy the bene�cial terms-of-trade externalities generated

by the tari¤s of larger members in their group while they impose lower tari¤s. Naturally,

in multi-commodity models that allow for intra-union trade, both e¤ects will be present.

Future research could take a closer look at the possible interactions of these forces (market

access vs internalization of terms-of-trade externalities) in multi-commodity models similar

to the ones in Bond and Syropoulos (1996) and Bond et. al. (2001). Moreover, future

research could pay closer attention to analysis of CUs among multiple and among dissimilar

trade partners.

Our analysis also shed light on the question of how heterogeneity in intra-union size

a¤ects the desirability of global free trade. In this context, we found that pronounced

heterogeneity may weaken the appeal of global free trade but this delicately depends on the

exact magnitude of intergroup di¤erences in country size.

On the question of how international acceptance of the principle to form CUs matters we

found the following. When countries (i) have similar trade patterns (and the main reason

for forming a CU is to exploit their collective market power), and (ii) their di¤erences in

size are not pronounced (so that integration bene�ts them on the average), the formation

of a CU is more likely to undermine the attainment of global free trade when the integrated

entity is relatively large. In contrast, regional integration will more likely facilitate global

free trade (i.e., render feasible a previously infeasible multilateral free trade agreement)

when the size of the CU is moderate.

The case of CUs that are stepping stones may be especially noteworthy here partly be-

cause it appears to have been analytically elusive but also because it clari�es how bilateral

trade arrangements may enhance the collective bargaining power of their constituent mem-

bers. Johnson (1965) discussed this idea almost half a century ago, but clear theoretical

demonstrations of how this comes about in frameworks of the type considered in this paper

have been missing.

There is another aspect to CUs that deserves some attention here and it is related to

Article XXIV of the WTO. While Article XXIV permits the formation of CUs and FTAs,

it prevents union members from raising CETs above pre-union levels. At �rst sight, it may

appear that Article XXIV addresses successfully the possibly adverse e¤ects of protectionist

pressures within PTAs. We have argued that this view is incorrect for several reasons.

First, while it may be possible for Article XXIV to deter the formation of CUs that are

stumbling blocks, it may also eliminate the possibility of bilateralism turning out to be
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a stepping stone to global free trade when coalitions form endogenously. Second, Article

XXIV may be ine¤ective in tempering the appeal of countries�exploitation of their actual

(or potential) market power. This may be so because policymakers may substitute for other

forms of trade intervention (e.g., anti-dumping and countervailing duties) or because the

Article XXIV itself is too vague to be totally immune to manipulation. Third, in the case

of CUs between dissimilar countries, the CET constraint under Article XXIV may fail to be

binding. Nevertheless, as we have seen, CUs may end up undermining global free trade.38
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7 Appendix

Proof of Proposition 1. Parts (a) and (b): As noted in the text, limsi!0 � iN = 0

because limsi!0 �
i = 0. Now, de�ne �B � limsi!1 �

i
N = limsi!1 1=("

3 � 1) and �3B �
limsi!1 �

3
N = limsi!1 1=("

j � 1) for i 6= j 2 Nx. Clearly, lims1!1 "
2 = lims2!1 "

1 by the

anti-symmetry of countries 1 and 2, so limsi!0 �
3
N = limsi!1 �

3
N . Moreover, �B > 0 and

�3B > 0 since import demand functions are elastic under optimal intervention. Next, for

si = 1=2 and � i = � (i 2 Nx), de�ne �S � 1
2=(

1
2" + "3 � 1) > 0 and �3S � 1=(" � 1)

where " � "i. From (14a) note that limsi!1  
i
� i(�S ; 0; �

3
S) = limsi!1  

i
� i(�S ; �S ; �

3
S) =

1 � �S("
3 � 1) = 1

2(" + "3 � 1)=(12" + "3 � 1) > 0, which implies �B > �S and thus

explains the second inequality in part (a). The second inequality in part (b) follows from

our assumption that @e�3=@� < 0 and the fact that �B > �S .

Parts (c) and (d): These parts follow from parts (a) and (b) and the discussion in the

text. jj

Proof of Proposition 2. Since the logic behind parts (a) � (f) was explained in the
main text, here we prove parts (g) and h). Starting with global free trade, recall that

�x = 1=�y and mi
F = mF (Lemma 1(b)) which imply that the balanced trade condition can
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be written as �FmF = �ym
3
F or �x�FmF = m3

F . Utilizing these observations in (13a) and

(13b) gives

eiF
duiF
d�y

=
m3
F

�F
, i 2 Nx (A1)

e3F
du3F
d�x

=
�FmF

�F
. (A2)

Since lim�y!0 �F = pA, mF = 0 and m3
F and "3F are �nitely positive. In contrast,

lim�y!0�F = 1 (because lim�y!0 "F = 1), so lim�y!0 duiF =d�y = 0. (The proof that

lim�x!0 du
3
F =d�x = 0 can be established using similar logic and is thus omitted.)

Turning to the multilateral trade war, utilizing the envelope theorem in (12a) and (12b),

we may rewrite these equations as

eiNdu
i
N =

�Nm
i
N

�y(�
j
N"

j
N + "

3
N � 1)

"
d�y + �y�

j
N�

j
N

d� jN
1 + � jN

� �y�3N
d�3N
1 + �3N

#
(A3)

e3Ndu
3
N =

m3
N

�x(�1N"
1
N + �

2
N"

2
N � 1)

"
d�x � �x

P
h2Nx

�hN�
h
N

d�hN
1 + �hN

#
, (A4)

for i 6= j 2 Nx. Again, the balanced trade condition can be written as �N (s1m1
N +s

2m2
N ) =

�ym
3
N , so �y ! 0 requires s1m1

N ! 0, s2m2
N ! 0 and (s1m1

N )=(s
2m2

N ) = �1N=�
2
N ! 1.

In turn, these relationships imply �iN ! 1
2 and lim�y!0 p

i
N = lim�y!0 �N = pA (i 2 Nx).

Thus, lim�y!0m
3
N and lim�y!0 e

i
N are �nitely positive by parts (a) and (c) which imply

that �Nmi
N=�y in (A3) is also �nitely positive for both i 2 Nx. Further, lim�y!0(�

j
N"

j
N +

"3N � 1) = 1 for all �jN 2 (0; 1) because lim�y!0 "
j
N = 1 (j 6= i). Lastly, for bounded

changes in tari¤s, the indirect tari¤ e¤ects of intergroup size changes (i.e., the second and

third terms inside the square brackets of (A3)) vanish as �y ! 0. It thus follows that

lim�y!0 du
i
N=d�y = 0, as stated in part (g). Next, divide (A3) by (A1) and take limits to

obtain (i 6= j 2 Nx)

lim
�y!0

duiN=d�y

duiF =d�y
= lim

�y!0

"�
eiF =�F
eiN=�N

� 
"jF + "

3
F � 1

�jN"
j
N + "

3
N � 1

!�
mi
N

mi
F

�#

= lim
�y!0

"
1 + ("3F � 1)="

j
F

�jN + ("
3
N � 1)="

j
N

#
lim
�y!0

"
"jFm

i
N

"jNm
i
F

#

= lim
�y!0

"
1

sisj�jN

#
lim
�y!0

"
(simi

N )(s
jmj

N )

(mF )2

#
,

since lim�y!0
�
eiF =e

i
N

�
= lim�y!0 (�N=�F ) = 1, lim�y!0 "

3
J is �nite and positive for J 2
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fF;Ng and lim�y!0(
@mj

F =@�F

@mj
N=@�N

) = 1. Utilizing the fact that lim�y!0
�
s1m1

N + s
2m2

N

�
=

lim�y!0mF = 0 in the above expression gives

lim
�y!0

duiN=d�y

duiF =d�y
= lim
�y!0

"
1

s1s2�jN

#
lim
�y!0

h
�iN�

j
N

i
=

1

2s1s2
� 2

since s1s2 reaches a maximum at s1 = 1
2 .

Turning to part (h), �rst note that the strategic tari¤ e¤ects in (A2) vanish as �x ! 0.

Moreover, lim�x!0m
3
N = 0 because �x�N (s1m1

N + s2m2
N ) = m3

N ; thus, lim�x!0 p
3
N = p3A,

as noted in part (b). Furthermore, since lim�x!0 p
i
N = �N < pA (part (b)), we will have

lim�x!0m
i
N > 0 (i 2 Nx); hence, lim�x!0(m3

N=�x) > 0 and (�
1
N"

1
N + �2N"

2
N � 1) is �nitely

positive. Consequently, lim�x!0 du
3
N=d�x > 0. jj

Proof of Corollary 1. All parts follow readily from Proposition 3 except the one that

asserts �x < �
min
x . We prove this point by contradiction. Without loss of generality let

�
min
x = �

i
x for some country i 2 Nx and suppose �x > �

i
x. Then there will exist some

�0x 2 (�
i
x; �x) that implies u

3
N � u3F and u

i
N � uiF . By (10), u

3
N � u3F requires �N > �F .

However, also by (10), uiN � uiF requires �N < �F . This is the contradiction. jj

Proof of Lemma 2. Part (a): This part follows readily from Assumptions 1 and 2.

Part (b): Di¤erentiate (14a) with respect to � i (i 6= j 2 Nx), substitute the value of the
best-response tari¤ in the resulting expressions and simplify terms to obtain

(1 + � i) i� i� i = � �i�i

�(�j"j + "3 � 1)

h
�j
�
"j + "3 � 1

�2 � �j�i"j�j + �i"3�3
+
�(�j"j + "3 � 1)

�i�i
(�i + �j"j + "3 � 1)

�
. (A5)

To establish quasi-concavity of country i�s payo¤ function at an interior solution it is suf-

�cient to show that  i� i� i < 0. Utilization of Assumptions 1 and 3 on the �rst and second

terms in the �rst line of the right-hand side of the above expression reveals that their

algebraic sum is negative; therefore,  i� i� i < 0 for i 6= j 2 Nx. Turning to country 3,

di¤erentiation of (14b) with respect to �3, utilization of the FOC, and simpli�cation of the

resulting expression gives

(1 + �3) 3�3�3 = ��
3�3

�

�
�1"1

�
�2"2 � �2"1 + �1

�
+ �2"2

�
�1"1 � �1"2 + �2

��
�
�
1 + �3

� �
�1"1 + �2"2 � 1

�
(A6)

< ��
3�3

�

�
�1"1�1 + �2"2�2 + �1"1("1 � 1) + �2"2("2 � 1)

�
< 0
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which ensures  3�3�3 < 0.

Part (c): Since @e� i=@� j = � i� i�j= 
i
� i� i for j 6= i and  i� i� i < 0, we need to show

that  i� i�j > 0 and  i� i�3 < 0, respectively, for the tari¤ values described in the lemma.

Following the same procedure as in part (b) gives

(1 + � j) i� i�j =
�i�j�j

�(�j"j + "3 � 1)
�
�j"j("i � "j + �j) + ("3 � 1)("i � 1)

+ "3("3 � 1� �3)
�

(A7)

(1 + �3) i� i�3 = � 1

�j"j + "3 � 1

�
�3

�

�
("j + "3 � 1)�("i � "j) + �i"j�j

�
+ �i"3

�
�3
�
1� �3

�

�
+ �3

��
. (A8)

The  i� i�j > 0 inequality in part (c) follows from part (a) (which implies "i � "j � 0 for

� i � � j) and Assumption 3 (which implies "3�1��3 � 0). The  i� i�3 < 0 inequality follows
from Assumptions 1, 2 and part (a).

Part (d): Di¤erentiation of (14b) with respect to � i (i 2 Nx) gives

(1 + � i) 3�3� i = ��3
�
�j�i�i

�
("j � "i)

�
"j + "3 � 1

�
� �j"j�j �

i�i

�

+ �i"i
�
�i
�
1� �i�i

�

�
+ �i

��
. (A9)

Imposing the symmetry � i = � on the above expression and noting that "j = "i, �j = �i

and �i + �j = 1 gives

(1 + � i) 3�3� i = ��
3�i"i

�
�i(1� �i

�
) + �i

�
< 0.

Furthermore, inspection of (A9) readily reveals that limsi!1 
3
�3� i < 0. We hasten to add

that Assumptions 1 � 3 are su¢ cient (but hardly necessary) conditions for the validity of
the lemma. jj

Proof of Proposition 5. Part (a): Without loss of generality, assume s1 > s2 and,

contrary to the prospective result regarding equilibrium tari¤s, suppose �1N � �2N . By

Lemma 1(b), we will have m1 � m2 and �1 > �2. In addition, by Lemma 2(a), we will have
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"1 � "2. Turning to the FOCs in (14a) we �nd that

�1N � �2N )
�1

�2"2 + "3 � 1 �
�2

�1"1 + "3 � 1 ) 1 <
�2"2 + "3 � 1
�1"1 + "3 � 1

The last inequality in the above expression requires �1"1 < �2"2 or, equivalently, s1m1"1 <

s2m2"2 which requires m1"1 < m2"2. We will now argue that this cannot happen under

Assumption 3. At any given world price �, Assumption 3 requires the following expression

to be negative

@(mi"i)

@� i
= � mi"i

1 + � i
�
�i � �i � �i

�
= � mi"i

1 + � i
�
"i � �i � �i � i

�
.

Both m2"2 and m1"1 are functions of the same � but each is decreasing in �2 and �1,

respectively, as noted above. Therefore, �1N � �2N implies m2"2 � m1"1 which contradicts

the requirement m1"1 < m2"2 and, consequently, our supposition that �1N � �2N . Thus,

s1 > s2 ) �1N > �2N which proves (i) in part (a). The proof to (ii) follows from (i) and

Lemma 1(c). To proof to (iii) follows from (ii) and the fact that both countries�welfare

under global free trade depend on intergroup size identically.

Part (b): From part (a) we know that s1 > s2 implies �1N > �2N . Keeping �
3 at �3N ,

inspection of Fig. 3 readily reveals that the conditional equilibrium at C, will capture �1N
and �2N , which implies �B > �1N > �2N . (This follows from Lemma 2(c) and the fact that

�2N < �1N < �1e < �B, where �1e solves  
1
�1(�

1
e; �

1
e; �

3
N ) = 0.) To compare �

3
N to �

3
B, consider

the following experiment. Set �1 = �2 = � (so that "1 = "2 = ") and �nd a � " such that

�1N"
1
N + �2N"

2
N = "(p(� "); � "). From (14b), it is clear that the transition from (�1N ; �

2
N ) to

(� "; � ") implies country 3�s best-response tari¤ will coincide with �3N . But � " 2 (�2N ; �1N );
therefore, � " < �B; and, since @e�3=@� < 0, it must be the case that �3N < �3B. The

comparison of prices in part (b) follows from the comparison of tari¤s.

Part (c): By part (b), importers of X (Y ) enjoy the best (worst) possible terms of trade

(i.e., �N is lowest) when si ! 0. As can be ascertained from (10), in this case, country

i will enjoy the highest possible level of welfare because its equilibrium tari¤ will vanish.

Country 3�s welfare is lowest because, in addition to obtaining the worst possible terms of

trade, it adopts a positive tari¤. jj
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Figure 3:   Best-Response Tariff Functions of Importers of Good X and
                                 Conditional Nash Tariff Equilibrium

2t  (t , t  )31~

1
 G 

1t  (t , t  )32~

t1

t 2

2uB =uB 

C 

B 

F 

2
 D 

2
 E 

2
 A 

1
 D 

1
 E 

2
 G 

t  1
_

t  2
_

1uB =uB 
1
 A 



Figure 4:   Best-Response Tariffs and Nash Equilibria for           
                           Symmetric Importers of Good X
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