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ABSTRACT

We consider a three-country world in which each country's import market is served by competing
exporters from its two trading partners. We assume that weak multilateral enforcement
mechanisms prevent governments from implementing efficient trade policies through a multilateral
agreement that requires tariffs to conform to the most-favored-nation (MFN) principle. We then
ask whether exceptions from MFN for the purpose of forming preferential agreements can lead
to lower external tariffs, and thereby to a more efficient tariff structure under the multilateral
agreement. We identify three opposing effects of preferential agreements on the multilateral tariff
structure in this setting. A first effect, the tariff complementarity effect, works to reduce the
desired external tariffs of countries that join together in a preferential agreement. Two additional
effects of preferential agreements arise only when enforcement issues at the multilateral level are
considered. One of these, the punishment effect, weakens the ability of the member countries of
a preferential agreement to punish deviations from the multilateral agreement, thereby interfering
with the ability of countries to sustain low tariffs under the multilateral agreement. The other of
these, the tariff discrimination effect, allows countries to discriminate against those who would
"free ride" under MFN, and therefore works to increase the desired external tariffs of countries
that join together in a preferential agreement. The relative strengths of these three effects
determine the impact of a preferential agreement on the tariff structure under the multilateral
agreement. Our findings suggest that preferential agreements can have their most desirable effects
on the multilateral system when the degree of multilateral cooperation is low.



I. Introduction

In recent years, there has been a proliferation of regional trading agreements. What are

the consequences of such agreements for multilateral tariff cooperation? Are regional agreements

"building blocks" or "stumbling blocks" for the multilateral liberalization process? In this paper,

we develop a formal model that identifies important effects that regional agreements may have

for multilateral tariff cooperation. We find that the consequences of regional agreements for

multilateral tariff cooperation need not be clear cut: Effects exist under which regional

agreements complement multilateral liberalization efforts, and effects also exist under which

regional agreements undermine the multilateral liberalization process. While we do not provide

a conclusive answer to the questions posed above, we outline a framework of effects with which

to better understand the possible impact of regional agreements for multilateral tariff cooperation.

We also describe circumstances in which the net impact of the various effects can be determined.

We present our results in a "competing exporters" model of trade. There are three goods

and three countries, and each country imports one good that is supplied by each of the other two

countries. We consider first a static model of trade, in which we allow that two of the countries

enter into regional trading agreements. Here, we identify a tariff complementarity effect: When

the two countries reduce their tariffs to zero on one another, they each find it attractive to lower

as well the tariff applied to the imports from the non-member country. In the static model,

therefore, regional agreements complement multilateral liberalization efforts. We show further

that the extent of multilateral liberalization is higher if the regional agreement takes the form of

a free-trade agreement than when the regional agreement takes the form of a customs union.

While the static model serves to illustrate the tariff complementarity effect, we argue that

international trade agreements are best modeled as the outcome of a repeated game. The

repeated-game approach puts enforcement at center stage. Can countries use the threat of a trade

war to enforce lower multilateral tariffs when regional agreements have taken place? To explore

this question, we begin with the benchmark case in which no regional agreements have taken

place and countries adopt most favored nation (MFN), i.e., non-discriminatory, tariffs. We allow

that two of the countries are patient and thus willing to cooperate at very low tariffs, whereas the

third country is less patient and unable to sustain reciprocal tariff reductions below a certain level.

In this setting, we find that the former two countries act as hegemons (see, for example,

1



Kindleberger, 1981), eventually offering to lower their tariffs to a degree greater than they request

reciprocally from the impatient country. This is because, when tariffs are non-discriminatory, the

patient countries can achieve further bilateral liberalization only if they also offer further

multilateral liberalization. Accordingly, the MFN principle may benefit "weak" countries that can

not sustain deep liberalization, since such countries are eventually allowed to partially "free ride"

on the liberalization activities of other countries.

We consider next the possibility that the two patient countries form a free-trade area. An

understanding of the consequences of this regional agreement for the multilateral tariffs that are

associated with the third country is facilitated with the identification of three key effects. First,

as in the static game, there is a tariff complementarity effect: When two countries form a

free-trade area, they are attracted to lower tariffs on imports from non-members. As before, this

effect suggests that regional agreements complement multilateral tariff cooperation. A second

effect is a punishment effect, which is actually the flip-side of the tariff complementarity effect.

In particular, since the members of the free-trade area find high multilateral tariffs unattractive,

the threat of a trade war from such a region is not especially worrisome, and so the non-member

country is less able to sustain a low multilateral tariff on its imports once the other countries have

formed a free-trade area. The punishment effect, therefore, suggests that the formation of a

free-trade area may harm multilateral tariff cooperation. Finally, a third effect is the

discrimination effect. This effect describes the free-rider benefits of MFN liberalization that the

impatient country loses once the patient countries form a free-trade area and select discriminatory

tariffs. This effect suggests that regional agreements undermine multilateral tariff cooperation.

We demonstrate that the three effects can be ranked when the non-member country is

sufficiently impatient. In that event, the non-member country is focused on the present, and the

punishment effect is eliminated. The tariff complementarity and discrimination effects remain,

however, and the latter will dominate if and only if the two member countries are sufficiently

patient, so that their multilateral liberalization under MFN is sufficiently deep. In this case, the

formation of a free-trade area leads to an overall deterioration in multilateral tariff cooperation.

Finally, we consider the case of customs union formation, finding that the same three

effects appear. With customs union, the tariff complementarity and punishment effects are

weakened, however, since a member of a customs union is less attracted to low multilateral tariffs



than is a member of a free-trade area. When the non-member country is sufficiently impatient,

so that the punishment effect is eliminated, we find again that the discrimination effect dominates

if and only if the two member countries are sufficiently patient. In this circumstance, the

formation of a customs union results in an overall deterioration in multilateral tariff cooperation.

Furthermore, we find that customs union formation is more likely to harm multilateral tariff

liberalization than is free-trade area formation, in that the former leads to increased multilateral

tariffs from member countries for a wider range of patience levels for the member countries.

Our paper contributes to a growing literature concerned with the impact of regional

agreements on the multilateral trading system. For example, Richardson (1992, 1993) argues that

the formation of free trade agreements can initiate a competition for tariff revenue that leads

member countries to reduce their external tariffs. Focussing on enforcement issues at the

multilateral level, Bond and Syropoulos (1993) argue that customs union formation may make low

multilateral tariffs more difficult to sustain. Bond, Syropoulos, and Winters (1995) show that the

deepening of regional integration within a customs union can enhance the ability of the

multilateral agreement to secure low multilateral tariffs. Bagwell and Staiger (1996a, 1996b)

focus on the period of transition during which regional agreements are formed, and show that the

formation of customs unions is likely to lead to a temporary "honeymoon" period of enhanced

multilateral cooperation, while the formation of free trade agreements is more apt to bring discord

at the multilateral level. The present paper contributes to this literature by identifying several new

effects of regional agreements that have not previously been analyzed, and by exploring their

implications for the enforcement of multilateral tariff cooperation.

II. The Static Model

We consider a three-country three-good partial equilibrium world in which each country's

import market is served by competing exporters from its two trading partners. The three countries

are denoted by A, B, and C, and we use J={A,B,C} as a notational index for countries. In similar

fashion, the three goods are represented as a, b, and c, and we use i={a,b,c} as our notational

index for goods. Finally, it is sometimes convenient to let j identify the good that corresponds

to the lower case value of J (e.g., if J=A, then j=a). We assume that country J is endowed with

zero units of good j , while it is endowed with 3/2 units of each of the other two goods. Country



J demands each of the three goods, however, and the demand for good i in country J is given by

D(pf) = a - p p / , with pf denoting the price of good i in country J. Thus, country J must

import good j to consume it, and can import good j from either trading partner.

Given the symmetry of the world as viewed from any one country, we can economize on

the presentation of the static model by letting L(J) denote J's "left-hand" trading partner and R(J)

denote J's "right-hand" trading partner. We then use 1(J) to denote the good that J exports to its

left-hand trading partner, and we let r(J) represent the good that J exports to its right-hand trading

partner. Figure 1 illustrates the trading relationships as viewed by country A using this notation

(i.e., for J=A). Here, country A's left-hand trading partner is country B (i.e., B=L(A)), and

country A exports good b to country B (i.e., b=l(A)).

As Figure 1 makes clear, we do not allow a country to simultaneously import a good from

one source and export it to another. Given the symmetry of the model, this practice would never

occur if tariffs satisfy the most-favored-nation (MFN) principle and hence were non-

discriminatory. In principle, however, it is possible that the tariff discrimination that emerges

when countries enter into regional agreements could induce exporters to begin serving new

markets that they heretofore had found unprofitable. In our analysis of regional agreements, we

abstract from this possibility. We do so for two reasons. First, in practice, there are likely to

be fixed costs associated with serving a new market, and so the corresponding new trading

volume would need to be significant before such costs would be incurred. Second, this

abstraction greatly simplifies the analysis, enabling us to offer a tractable framework within which

to isolate and study important effects of regional agreements for multilateral tariff cooperation.

With this notation we let Tj ( J ) denote country J's specific tariff on imports of j from its

left-hand trading partner. Analogously, we denote country J's specific tariff on imports of good

j from its right-hand trading partner by T*{J) , and we denote by t^ ( J ) and Tr<j) the specific

tariffs faced by country J's exporters from its left-hand and right-hand trading partners,

respectively.1 Focussing on tariffs that are non-negative and non-prohibitive to bilateral trade

'Thus, for tariffs, the superscript refers to the country to whom the tariff is applied, whereas the subscript
identifies the import good and thereby the importing country.



flows, we have the following arbitrage conditions relating the price of good j in importing country

J and exporting countries L(J) and R(J):

Pf = P${J) + T J ( J 1 = P«iJ) + TRjiJ), J={A,B,C} . (1)

Import and export functions can also be defined as

Mj(PJ
J)=D(PJ

J) ; Xf{j) ( P 1
J

{ J ) ) = 3 / 2 - D ( P 1
J

{ J ) ) , i = { l , r ] ,

respectively.2 Finally, the market clearing conditions are given by

MjiPf) = X){J) (P${J)) + X«{J) (Pf{J)) . (2)

Using the arbitrage conditions in (1), the market clearing conditions in (2) can be solved

to yield equilibrium prices in each country as a function of the chosen tariffs:

(3)

Hence, as (3) indicates, the price in country J of import good j is increasing in J's tariff on

imports from each of its trading partners. As for export goods, the price in country J of the good

1(J) that J exports to its left-hand trading partner is decreasing in the tariff faced by its exporters

and increasing in the tariff imposed on competing exports of 1(J) coming from J's right-hand

trading partner. Similar remarks apply for good r(J).

Market clearing trade volumes are now given by:

P ( ^ ^ ) / ;
(4)

< j ) ( j ) $ - 1 / 2 - P { 2 T i ( J ) - x I
i \ % ) / 3 , ( I , i ) e { ( R , l ) , ( L , r ) } .

As expected, country J's import volume is decreasing in the import tariff that it selects for good

j , and similarly country J's export volume of good 1(J) is decreasing in the import tariff levied

2We suppress country superscript on the import function Mj (pf) as only one country imports each good. We

include country superscript on the export functions x/^) (P/(J) ) i={l,r} as each good is exported by two countries.
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upon this export good by country L(J). Notice further that country J's export volume of good 1(J)

increases when country L(J) applies a higher tariff to the competing exporters in country R(J).

A similar interpretation applies to good r(J). Finally, using (4) we have that tariffs will be non-

prohibitive provided that

3 /4p + T J $ / 2 > T? ( J ) ; 3/4P + T £ $ / 2 > TJ
r{J) , for J={A,B,C} . (5)

We define welfare of each country as the sum over each good of consumer surplus,

producer surplus, and tariff revenue. With the functional dependence of market clearing prices

and trade volumes on tariffs given in (3) and (4), respectively, country J's welfare is given by:

«/P o/p a/p

WJ (x^J\ xfJ) ; xi{J) , T*^ ; TJ
r{J) , T

L
r{5)) = j D(P) dP + f D(P)dP + J D(P)dP

x t) D / O _i_ "H D / O _u *^ ' ' V ' ^ _L_ T- ' * V ^ '
+ ^^1{J)/^ + ~>Fr(j)/A + Xj Aj + Xj Aj

The qualitative features of our results are unaltered if the producer-surplus terms are scaled with

parameters representing political-economy considerations (Bagwell and Staiger, 1996c).

With government welfare functions now defined, we first solve for the Nash tariff choices

of countries A, B, and C. Our partial equilibrium structure and our assumption that countries do

not tax exports imply that each country's optimal tariff choices will be independent of those of

its trading partners. However, we now show that a country's choice of tariff on imports from its

left-hand trading partner will depend on the tariff it sets on imports of the same good from its

right-hand trading partner. The first-order conditions that define country J's best-response tariffs

on imports of good j from its left- and right-hand trading partner, denoted by xLj{J) ( T * ( J ) ) and

xRj{J) {x^{J)) , respectively, are given by

= 0 => T V ; ( T * ) = 3/22p + lxyJ1/H,
(6)

dWJ/dXj{J)=0 => xfJ) (xLj{J) ) = 3/22p + 7 T ^ ( J ) / H .

It is straightforward to check that second-order conditions are globally met.

Condition (6) reveals an interesting complementarity between a country's tariffs on imports



of the same good from different trading partners. As the tariff on imports of j from J's right-hand

trading partner rises, it becomes more attractive for J to raise the tariff on imports of j from its

left-hand trading partner. The complementarity of import tariffs across trading partners reflects

three reinforcing effects. First, with xRj{J) higher, the volume of J's consumption of good j drops,

and so the consumer surplus cost of the price increase associated with a rise in Xj{J) is lower.

Second, with T *{J) higher, imports from L(J) rise, and so the increase in tariff-revenue collected

on imports from L(J) as i j ( l 7 ) rises is larger. And third, with x*{J) higher, the increase in

imports from R(J) that comes with a rise in x^{J) generates a greater increase in tariff revenue.

Therefore, as (6) indicates, higher import tariffs on one import source will encourage a choice of

higher import tariffs on competing import sources.

Finally, it is direct to solve (6) for the Nash equilibrium tariffs. Exploiting the symmetry

of the model, we set ij{J)
 =T*{J) to find T^=3/8p. From (5), symmetric tariffs in excess of

3/2 p are required to prohibit trade, and so the unique symmetric Nash equilibrium has each

country setting a non-prohibitive tariff TN on imports from each trading partner.

As for the efficiency properties of the Nash equilibrium, it is straightforward to show that

a country's welfare is negatively affected by a tariff on its exports (its terms of trade worsen), but

positively effected by a tariff on its competitor's exports (its terms of trade improve).

Nevertheless, the overall impact of an importing country's tariffs on exporting country welfare is

negative, and hence each country's tariffs exert a negative externality on all its trading partners

taken together. As such, from an efficiency point of view (maximizing the sum of WA, WB, and

Wc), the Nash equilibrium involves too much protection and, indeed, efficiency requires free

trade. Hence, countries face a Prisoner's Dilemma problem due to the terms-of-trade externalities

associated with their tariff choices.

We complete this section by considering the impact of regional agreements on external

tariffs in the Nash equilibrium. In so doing, we illustrate a tariff complementarity effect that

regional liberalization will have on desired external tariff levels in the Nash equilibrium. This

effect will play an important role in the following section, where we explore more fully the

implications of regional agreements for multilateral tariff cooperation.
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Consider first the impact of a free trade agreement between countries A and B on the

external tariffs chosen by countries A, B, and C in the Nash equilibrium. Under a free trade

agreement between A and B, we set xf=T£=0 . However, countries A and B continue to set their

remaining tariffs independently to maximize their respective welfare while county C continues to

set tariffs on imports from A and B to maximize its welfare. By condition (6), country C's tariff

choices are independent of those of its trading partners, and so C continues to set tariffs given

by T ^ = T ^ = T W = 3 / 8 P . However, country A chooses its optimal tariff on imports from C given

its free trade agreement with B, which by (6) is given by Tf (if=0) =3/22p=T<TiV. Similarly,

country B chooses its optimal tariff on imports from C given its free trade agreement with A,

which by (6) is given by T £ ( T £ = 0 ) = 3 / 2 2 P = T < T ^ . Comparing multilateral tariffs in the

presence of a free trade agreement between A and B to multilateral tariffs in the absence of such

an agreement, we therefore find that C's tariff choices are unaffected by the agreement between

A and B but that A and B choose to liberalize their external tariffs as a result of the free trade

agreement between them. This reflects the tariff complementarity effect that regional

liberalization has on desired external tariff levels in the Nash equilibrium: Countries that eliminate

tariffs against imports from a subset of their trading partners through a free trade agreement will

be inclined in a Nash equilibrium to reduce external tariffs against their remaining trading partners

as well.3

Finally, we observe that the tariff complementarity effect of a free trade agreement is

strong enough to ensure that C gains in the Nash equilibrium when A and B form a free trade

agreement relative to its Nash welfare absent a free trade agreement. Such an outcome is not

ensured, since the free trade agreement between A and B has two opposing effects on C: given

the tariff complementarity effect it ensures that C's exports are taxed less, but the agreement also

3This effect is reminiscent of an observation made by Richardson (1992), but occurs for different reasons and
under different trading patterns. Richardson considers free trade agreements between countries that are competing
importers of a common good from third countries, and argues that in these circumstances each partner in the
agreement will have an incentive to lower its external tariff to slightly below the external tariff of the other partners
so as to increase its share of tariff revenue collected on imports from outside the free trade area. We focus, by
contrast, on free trade agreements between countries that are competing exporters of a common good to third
countries, but that do not compete for imports of a common good from third counties.



implies that the exporters in A and B with which C's exporters compete face no tax. However,

defining A WpTA as the change in C's welfare under the Nash equilibrium following the creation

of a free trade agreement between A and B, it is straightforward to show that

A W ^ T A = W c ( x N
f x N ; x r 0 ; x f 0 ) - W c ( x N , xN; xN, xN; xN, xN) > 0 .

Hence, the outside country gains when its trading partners form a free trade agreement.

Consider next the impact of a customs union between countries A and B on the external

tariffs chosen by countries A, B, and C in the Nash equilibrium. Under a customs union between

A and B, we set if=T^=O. However, countries A and B now set their remaining tariffs to

maximize their joint welfare, while county C continues to set tariffs on imports from A and B to

maximize its welfare. Notice that countries A and B do not import a common good, and so the

customs union does not impose a direct constraint on each member's external tariff choices, i.e.,

these choices need not be harmonized. However, external tariff choices are nonetheless affected

by the joint welfare criterion adopted under a customs union.

Again, by condition (6), country C's tariff choices are independent of those of its trading

partners, and so C continues to set tariffs given by x^.=x^=xN=3/sp. However, country A

chooses its optimal tariff on imports from C, given its customs union with B, to maximize

WA+WB, the joint welfare of A and B. Country B chooses its optimal tariff on imports from C

analogously. Defining Tf (if) ("T"£(T£) ) as the tariff on As (B's) imports from C that

maximizes the joint welfare of A and B, the first order conditions for these problems yield

^ ra(Ta=0) =^"S(^=0) =3/l0p=T<T^. Hence, as with a free trade agreement, a customs union

exhibits a tariff complementarity effect which leads countries A and B to lower their Nash tariffs

against C.

However, the tariff complementarity effect is weaker in a customs union than it is in a free

trade agreement, and we have T<T<T^. This is because members of a customs union are

concerned about the negative externality imposed on other customs union members when they

lower their external tariff and thereby reduce the tariff advantage offered to their customs union

partners. Moreover, the tariff complementarity effect is sufficiently weakened under a customs



union that C no longer gains relative to the Nash equilibrium with no agreement between A and

B. Defining A w£j as the change in C's welfare under the Nash equilibrium following the creation

of a customs union between A and B, it is straightforward to show that

£j= ^ C ( T ^ T J V ; T / 0 ; T / 0 ) - Wc (xN,xN; XN,TN;TN , xN) < 0.

Unlike the case of a free trade agreement, we find that the tariff complementarity effect under a

customs union is therefore too weak to outweigh the negative effects of tariff discrimination on

the outside country, who loses due to the tariff discrimination it now faces in serving the markets

of the customs union.

The tariff complementarity effect associated with regional agreements that we have

identified above suggests that regional agreements might be thought of as complementary to

multilateral liberalization or, in Bhagwati's (1991) terminology, as building blocs rather than

stumbling blocs to multilateral liberalization. However, we have maintained throughout this

section the assumption that multilateral tariffs are set non-cooperatively in a Nash equilibrium.

Effectively, this ignores the fact that regional agreements are occurring within the broader context

of attempts at multilateral cooperation. In the next section, we extend our analysis to incorporate

this important dimension.

III. Regionalism and Multilateral Tariff Cooperation

In this section we consider the fact that regional agreements occur within the broader

context of attempts to maintain multilateral tariff cooperation. This requires that we acknowledge

efforts to cooperate in tariff policy at the multilateral level. However, if these multilateral efforts

were perfect in the sense that they implemented efficient trade policies from the perspective of

countries A, B, and C, then free trade at the multilateral level would be achieved and there would

be no role for regional agreements. Therefore, we must introduce a reason why multilateral

cooperation is limited.

Here we focus on enforcement difficulties at the multilateral level as a reason why the

multilateral agreement can not achieve full efficiency. In particular, we adopt the view that the

multilateral agreement must be self-enforcing (see, for example, Dam, 1970), and model
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multilateral tariff cooperation as a repeated game among the three countries. The repeated game

that we consider involves infinite repetition of the static game developed in the previous section.

The three countries attempt to achieve tariffs below their static Nash levels and use infinite

reversion to the static Nash tariffs as a credible (subgame perfect) punishment that would be

triggered if any country were to defect from its stipulated tariffs under the multilateral agreement.

In this setting, we assume that limits to multilateral enforcement prevent the multilateral

agreement from reaching global free trade. We then ask how preferential agreements affect the

ability of countries to sustain low multilateral tariffs.

We proceed in three stages. First we consider the ability of countries to achieve low non-

discriminatory tariffs. That is, we look for the lowest (non-negative) tariffs achievable by the

multilateral agreement under the restriction that all tariffs conform to the most-favored-nation

(MFN) principle. This provides a multilateral benchmark from which to gauge the impacts of

regional agreements on multilateral cooperation. Next, we consider how the degree of multilateral

tariff cooperation is affected by the presence of a free trade agreement between countries A and

B. And finally, we consider how the presence of customs unions affects the degree of multilateral

tariff cooperation.

III.A MFN

We begin by considering the ability of countries A, B, and C to maintain low multilateral

tariffs under the restriction that all tariffs conform to the most-favored-nation (MFN) principle.

The principle of MFN requires that xLj{J) =ij{J) =Tj for J={A,B,C}. We assume that the three

countries attempt to maintain low MFN tariffs (Ta ,Tb ,Tc) with the threat of infinite reversion

to the Nash tariff xN in the event that any country deviates from its tariff as stipulated under the

agreement. To solve for the most-cooperative tariffs sustainable under the agreement, i.e., the

self-enforcing tariffs that maximize the joint welfare of the three countries, we must consider the

incentive constraints under which countries operate.

When each country's tariff policy conforms to MFN, we represent country J's welfare by

j ' T J W ' T r ( J ) ' ~ WJ(Xj'Xj''Xl{J) fXl(J) ;Xr(J) 'Xr(J) ) •

In developing the incentive constraints faced by each country, we consider first the one-time
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payoff to country J in deviating from the multilateral agreement. Since punishment from both

trading partners will follow any deviation, we consider the one-time payoff to J in deviating

simultaneously against both its trading partners to its best-response tariff xN. Denoting this one-

time payoff from defection by Cl (xjt x1{J), xT{J)) , we note that

Observe that country J's incentive to defect depends only upon the import tariff that country J

selects under the multilateral tariff agreement. Not surprisingly, when country J selects a lower

import tariff Xj as part of the agreement, it has a correspondingly higher incentive to defect. At

the other extreme, country J's incentive to defect is zero when it already sets its Nash tariff under

the multilateral tariff agreement (i.e., when xj=xN).

Under the multilateral agreement, a deviation will be followed by infinite reversion to

Nash tariffs for all countries. Thus, to see whether country J will indeed give in to the temptation

to deviate as embodied in Cl (Xj) , we next consider the cost of the ensuing "trade war." We

represent the per-period cost of a trade war by w J ( T -, x 2 {J), xr{J)) , and note that

G > J ( x j f x 1 { J ) , x r { J ] ) = W J ( x j f x I { J ) , x r { J ) ) - W J ( x N , x \ x N )

N ) 2 + I " P ( ( T ) 2 + ( T ) 2 ) - — (x - T } 1 - r 4 P ( T ) 2 - T I T

This function exhibits several intuitive properties. In particular, country J experiences higher

welfare under the agreement, and thus recognizes a higher per-period cost to a trade war, when

its agreed-upon tariff is higher and when the agreed-upon tariff of any other country is lower.4

4This holds provided that country J's agreed-upon tariff is below the Nash level and that the tariffs of other
countries do not exceed 3/2 p (so that trade is not prohibited). The effect of other countries' tariffs on country J's
welfare may be understood in analogy with the reasoning developed above: When an importing country selects a
lower MFN tariff, an exporting country experiences an overall increase in welfare, as the direct gain associated with
the lower tariff on own exports exceeds the indirect loss associated with the lower tariff on competing exports.
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Also, when all countries select symmetric tariffs, the per-period cost of a trade war is maximized

at free trade and is zero when the agreement itself calls for the Nash tariff.

Finally, to represent the discounted future cost that a country experiences when a trade war

is initiated, we must describe the manner in which countries discount future welfare. We assume

that countries are heterogenous in the degree to which they value the future, as embodied in each

country's discount factor SJe [0 ,1) . In particular, we assume that countries A and B are

relatively patient as compared to country C, so that

6A = 6 s =6H > 6L = 6C. (7)

We can now present the incentive constraints that must be satisfied for any set of MFN

tariffs (xa, xb, xc) that are self-enforcing under the multilateral trade agreement. In particular,

for each country, the one-time benefit in deviating from the agreement must be no greater than

the discounted cost to that country of the ensuing trade war. Formally, we have:

ICA:
H

ICB: Q{xb) < ?rG>{xb,xc,xa) (8)

Any set of MFN tariffs (xa,xh,xc) satisfying (8) can be sustained as a self-enforcing

multilateral trade agreement under our assumptions.

We first derive the lowest symmetric tariff satisfying (8). To this end we letu =x a=xh=x c

and note that (8) will be satisfied with equality at x=xN. To explore the possibility that lower

symmetric tariffs can be sustained, we note that, under (7), as x is lowered from TN, country C's

incentive constraint (ICC) in (8) will be the first to bind. We thus look for a tariff below xN that

makes ICC hold with equality:
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6,
I & (X,X fx) .

Noting that co (1 ,1 ,1 ) =|3 [ ( T ^ ) 2 - ( T ) 2 ] / 3 , we find that the lowest symmetric tariff, which

we denote by x., is given by

l=[^p]TN. (9)
46

Hence, as (9) indicates, under condition (7) multilateral free trade can be supported if and only

if 6L>4/7 . Henceforth we assume that 6L<4/7 .

We next observe from (8) that countries A and B, being more patient than C, have "slack"

in their respective incentive constraints at T_, i.e., ICA and ICB hold with strict inequality at x,

and thus A and B could sustain even lower MFN tariffs in a self-enforcing agreement. We

therefore explore the "Hegemonic" role that could be played by countries A and B in a

multilateral trading system by allowing them to liberalize further than x_ on an MFN basis.

Having relaxed the restriction of overall symmetry, we maintain the restriction that A and B

impose symmetric tariffs xa=xh and now look for the set of MFN tariffs (xa, x a, x c) that lie

below the Nash level and satisfy (8).

To this end, we denote by xc ( i a) the lowest MFN tariff sustainable by country C when

facing a tariff xa from both its trading partners A and B, and observe from (8) that xc (xa) will

be defined by the lower root of

Solving (10) explicitly yields

W e no te that xc(i;a=TN) =xN, xc{xa=x)=x, dxc{xa=xN) /dxa=°°, and that xc(xa) is

increasing and convex over xae [ 0 , xN] . Intuitively, country C is unable to sustain a tariff below

14



the Nash level when countries A and B select their Nash tariffs, since C would be treated no less

favorably by A and B in a trade war. As countries A and B lower their import tariff, however,

country C would now have something to lose in a trade war with A and B, and so country C can

sustain a tariff below the Nash level despite the consequent positive incentive to defect.

Similarly, we denote by xa (xc) the lowest MFN tariff sustainable by country A when

facing a symmetric tariff from country B and a tariff T C from country C. We note from (8) that x a (x c)

will be defined by the lower root of

G(Ta) = J ^ - ( 0 ( T a , T a , T c ) . (11)

Solving (11) explicitly yields

3 [2-6H] - / ( - f 5*) 2-4p (8-6H)
T ( T ) = V ^

a c 2 0 ( 8

We observe that xa (xc=xN) <xN
f xa(xc=x_) <x_, and that xa{xc) is increasing and convex over

xce [0, xN] . It is interesting to observe that country A can sustain a tariff below xN even when

x c=xN. Intuitively, cooperation between countries A and B is valuable even when C sets tariffs

non-cooperatively, and under MFN countries A and B can cooperate with one another only if they

extend their low tariffs to exports from country C as well. The fact that a tariff below x_ can

be sustained by A and B even if they face the tariff x_ from country C reflects the relative

patience of A and B as compared to C. Finally, the positive slope exhibited by xa (xc) reflects

familiar reasoning: When country C cooperates with a lower import tariff, countries A and B

recognize a higher cost to a trade war and are therefore able to sustain lower tariffs.

The properties of xc(xa) and xa{xc) imply that there are two cases to consider,

depending on the value of 6H. These two cases are distinguished by whether or not countries A

and B can sustain free trade policies in a self-enforcing agreement (C can not given our

assumption that 6L<4/7). In particular, it can be shown that there exists a function6if=6H(6L)

with 6H(0) =8/7>6 H (4 /7) =4/7 and dbH/dbL<0 such that (Ta=0, 1^=0, T C = T C ( 0 ) ) is
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sustainable as a self-enforcing agreement if and only if 6H>6H( 6L) . Figures 2a and 2b illustrate.

Figure 2a illustrates case 1, in which 6He[6L ,6 / f(6L)) . Here, the point labeled H

depicts the "Hegemonic" equilibrium in which A and B reduce their MFN tariffs below the

symmetric most-cooperative level x_. The hegemonic liberalization of A and B enhances the

value of the agreement to C, thereby increasing the cost of a trade war, and allowing C to

undertake further liberalization as well. Note, however, that the "multiplier" effect associated with

the MFN liberalization of A and B can not induce C to fully reciprocate with equal liberalization

of its own, and so A and B act as 'hegemons," allowing C to "free ride" to some extent on their

MFN liberalization. The point H reflects the most-cooperative MFN tariff combination

sustainable, that is, the combination of MFN tariffs that maximizes the joint welfare of A, B, and

C subject to their incentive constraints.5 In case 1 illustrated in Figure 2a, point H entails binding

incentive constraints for all countries and all tariffs are strictly positive.

Figure 2b illustrates case 2, in which 6He[6 i f(6L) ,1) . Here, the point labeled H again

depicts the Hegemonic equilibrium in which A and B reduce their MFN tariffs below the

symmetric most-cooperative level x.. As in case 1, the hegemonic liberalization of A and B

enhances the value of the agreement to C, thereby increasing the cost of a trade war, and allowing

C to undertake further liberalization as well. And again, as in case 1, the point H reflects the

most-cooperative MFN tariff combination sustainable. However, in case 2 illustrated in Figure

2b, point H entails free trade for countries A and B, with a binding incentive constraint only for

country C whose tariff is strictly positive.

In the next sub-sections we assume 6^e [6L , 6^(6L) ) , so that A and B can not achieve

free trade policies on an MFN basis, and ask how preferential agreements between them can

affect the degree of multilateral tariff cooperation.

III.B Free Trade Agreements

We first suppose that countries A and B negotiate a free trade agreement. We abstract

5It is straightforward to demonstrate that combinations of Ta=zb and TC along which WA+WB+WC is held constant
are represented over the positive-tariff quadrant as negatively-sloped curves, with joint welfare being higher on curves
that are closer to the origin. Looking to Figures 2a and 2b, it is then straightforward to see that point H maximizes
joint welfare. (Note that xa (xc) is concave in these figures, since xc is on the y axis.)
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from enforcement issues associated with the free trade agreement itself, and simply assume that

it can be enforced. Moreover, we take the existence of the free trade agreement between A and

B to be immutable: That is, we assume that it would not break down in the event of a

breakdown in the multilateral agreement. The ability of A and B to enforce their free trade

agreement when multilateral free trade can not be enforced might be thought of as reflecting the

high discount factors shared by these two countries. Alternatively, cultural or political links

between A and B might facilitate more explicit enforcement mechanisms than are possible in a

multilateral agreement. In any event, our focus is on the impact of the free trade agreement

between A and B on the most-cooperative tariffs sustainable in the multilateral agreement.

The free trade agreement between A and B implies that xB
a=TJ=O . The symmetry between

A and B implies that they will impose a symmetric multilateral tariff on imports from their

external trading partner (C), which we denote by xm^xc
a-x^. Under a reversion to the Nash

equilibrium, the free trade agreement between A and B remains in tact, and so the Nash

punishment tariffs (and the best-defect tariffs) for A and B individually are given by (6) as

^m=^a (xf=O) =3/22p=T<T^. Hence, the free trade agreement between A and B will reduce

the effectiveness with which these countries can punish C in the event C were to defect from the

multilateral agreement. Finally, country C will continue to abide by the principle of MFN under

the multilateral agreement, and so we let TC=TJ=T?. Under a reversion to the Nash equilibrium

(or under a defection), country C's best-response tariff continues to be T^.

To derive the impact of the free trade agreement between A and B on the most-cooperative

multilateral tariffs sustainable under the multilateral agreement, we need to derive the new

incentive constraints faced by each country as it sets its multilateral tariff policy. Now the one-

time payoff in defecting from the multilateral agreement for each country is given by:

Q A ( T I D , T C ) = WA{Qrx;Olx
in'lxclxc)-W

A{Qlx
m;Qlx

m;xclxc) = 1 1 J L {x~xm) 2 ;
18

flfl(Tm,Tc) = WB{x,0;xclxc;0lx
in)-WB{xm

l0;xcfxc'l0lx
m) = 1 1 - & - ( T - O 2 ;

1 8

&c(xm,xc) = Wc(xN,xN;xm
f0;xw

f0)-Wc(xc,xc;x
m

fQ;xw
/0) = 4-& (xc~xN) 2 .
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The per-period cost of a trade war that would follow a defection is now given by:

&*(*", xr) = WA(0,xw;Qrx
in;xrfxr)-W

A(0/x;0fx;xN
fx

N)

= WB(xm,O;xn,x-,O,xm)-WB(x,O;xN,xN;O,x)

= Wc{T:c,T:c;x
m,0;xm,0)-Wc{xN,xN;x, 0 ; ? ,

4 | [ ( T ) ( T ) ] 4 | [ ( T C ) ( O ] .

We can now present the incentive constraints that must be satisfied for any set of self-

enforcing multilateral tariffs {xm, xc) given the presence of a free trade agreement between A

and B. As before, the one-time benefit in deviating from the multilateral agreement must be no

greater than the discounted cost to that country of the ensuing trade war. Formally, we have:

1LA: L2 [X ,XC) < CJ IT , X c)

ICB: ClB(xm,xc) < -JL-&B(xm,xc) ( 1 2 )
1 oH

ICC: Qc(xm,xc) < | c ( m )
1 °L

Any set of tariffs (xm, x c) satisfying (12) can be sustained as a self-enforcing multilateral trade

agreement in the presence of a free trade agreement between A and B.

In analogy with the approach taken above, we denote by f c(x
m) the lowest MFN tariff

sustainable by country C when facing a multilateral tariff xm from each of the free-trade-

agreement partners A and B. From (12), xc(x
m) will be defined by the lower root of

&c(xm,xc) = - _ | _ ( o c ( x m , T c ) . (13)
L O
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Solving (13) explicitly yields

xc(x
m) = xN - J(xm-x)SL(xi

We note that x c(x
m=x) =xN, dxc(x

m=x) /dxm=<*>, and that x c{xm) is increasing and convex

o v e r x m e [ 0 , x ] .

In fact, it can be shown that x c{xm) lies everywhere above the analogous function

derived under MFN, xc(xa=xin) , over the range xwe [0, f] . This reflects the punishment effect

of a free trade agreement between A and B, in that the free trade agreement has made these

countries less-effective punishers of C. Therefore C is less-effectively deterred from a defection

by the threat of an ensuing trade war with A and B.6 As a consequence of the punishment effect,

it therefore follows that, facing a given multilateral tariff from countries A and B in the range

xwe [0 ,x] , incentive compatibility requires country C to raise its tariff if a free trade agreement

between A and B is formed. Note also that the importance of this effect rises with 6L, country

C's discount factor, and vanishes when 6L=0, as then x c(x
m) =xc(xa=xin) =xN.

Similarly, exploiting the symmetry between A and B, we denote by xw(xc) the lowest

multilateral tariff sustainable by countries A and B given their free trade agreement and facing

an MFN tariff xc from country C. From (12), xm(xc) will be defined by the lower root of

&A{xm,xc) = f&J^(f,Tc). (14)
1-0^

Solving (14) explicitly yields

(ll-bH)6H(xc-x
N)

We note that xm(xc=xN) =f, and that xm(xc) is increasing and convex over xce [0, xN] .

There are two important new features of xm{xc) . First, contrary to the analogous

6At the same time, the free trade agreement between A and B has no impact on their export supplies to C, who
therefore faces a one-time payoff from defection which is unchanged by the free trade agreement.
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function derived under MFN, xa (TC) , multilateral cooperation from A and B {xw<x) can not

be sustained without cooperation from C {x c<xN) . This reflects the fact that, with an exception

from MFN granted and their free trade agreement in place, A and B no longer need to cooperate

multilaterally in order to cooperate bilaterally. We will refer to this as the tariff discrimination

effect of a preferential agreement, since the ability to negotiate bilateral tariff preferences allows

countries to discriminate in their external tariffs against outside countries. This effect by itself

will cause a free trade agreement between A and B to raise the lowest cooperative multilateral

tariffs that A and B can sustain facing a given tariff from C in the multilateral agreement. Note

also that the importance of this effect rises with 6H, the discount factor for countries A and B.

But a second new feature of xm(xc) arises as a result of the tariff complementarity effect, and

reflects the fact that the free trade agreement between A and B makes these countries less

enthusiastic about a high external tariff even in the absence of multilateral cooperation. This

effect by itself will cause a free trade agreement between A and B to reduce the lowest

cooperative multilateral tariffs that A and B can sustain for a given tariff from C in the

multilateral agreement. Note that the importance of this effect is independent of the size of the

discount factors. As a consequence, whether or not the free trade agreement between A and B

enhances or interferes with the ability of these countries to sustain low multilateral tariffs against

imports from C for a given multilateral tariff choice of C will depend on the relative strengths

of these two effects, which depends in turn on the size of 6H.

The general features of x c (x
m) and xm(xc) are illustrated in Figure 3 for the case where

A and B can not sustain multilateral free trade.7 The point labeled FTA in Figure 3 reflects the

set of most-cooperative multilateral tariffs sustainable in the presence of a free trade agreement

between A and B. These are the multilateral tariffs that maximize joint welfare of countries A,

7As in the case of MFN tariffs, a function §ff(5L) analogous to 6^(6L) can be defined such that

(xm=Q, T C = T C ( 0 ) ) is sustainable as a self-enforcing multilateral agreement in the presence of a free trade

agreement between A and B if and only if 6H>hH(bL) . We focus our discussion on the case where 8H<SH(6L) .
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B, and C subject to their multilateral incentive constraints as contained in (12).8

As noted above, no general conclusion can be drawn about the impact of the free trade

agreement between A and B on the most-cooperative multilateral tariff levels. However, we can

illustrate the possibilities in a useful special case. In particular, consider the case in which 6L=0.

As noted above, in this case, the punishment effect on C's ability to cooperate multilaterally is

eliminated, leaving only two opposing effects of the free trade agreement on the ability of

countries A and B to cooperate multilaterally with C: A tariff discrimination effect that tends to

make free trade agreements bad for multilateral tariff cooperation and is stronger the higher is 6H,

and a tariff complementarity effect that tends to make free trade agreements good for multilateral

tariff cooperation and whose strength is independent of 6H. In this case, there exists a critical

value of 5 #=56/73=5 such that free trade agreements are bad for multilateral tariff cooperation

if and only if S#e (5 ,1 ) .

Figure 4 illustrates by depicting the most-cooperative multilateral tariffs under MFN

(labeled MFN) and in the presence of a free trade agreement between A and B (labeled FTA) in

the case where 6L=0 and S^e (5 ,1) . As depicted, with 6Ii=0, C must set its non-cooperative

tariff xN regardless of the presence or absence of a free trade agreement between A and B. Under

MFN, countries A and B must offer the same liberalization to C that they achieve reciprocally,

and the most-cooperative MFN tariffs are depicted at point D. Countries A and B can sustain

MFN tariffs below the Nash level even though country C offers nothing in return because A's

liberalization is valuable to B and vice versa. Under a free trade agreement between A and B,

however, these countries achieve the gains from cooperation bilaterally, and are therefore

unwilling to liberalize their multilateral tariffs if their multilateral trading partners are unwilling

to reciprocate. This is the tariff discrimination effect of the free trade agreement, and it removes

the ability to liberalize multilaterally away from the Nash point to point D. On the other hand,

the tariff complementarity effect of the free trade agreement reduces the level of the multilateral

tariffs desired by A and B in a Nash equilibrium, moving the Nash point from N in Figure 4 to

8In analogy with footnote 5 for the MFN game, one can show that the iso-joint-welfare contour takes a negative
slope through the positive-tariff quadrant, and this implies that the point labeled FTA in Figure 3 represents the most-
cooperative tariffs for the free-trade-area game.
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the point labeled N. For 6 ^ ( 5 , 1 ) , the tariff discrimination effect dominates the tariff

complementarity effect and, as illustrated in Figure 4, the most-cooperative multilateral tariffs rise

with the arrival of the free trade agreement between A and B.

III.C Customs Unions

We next suppose that countries A and B form a customs union. As with the free trade

agreement analyzed above, we abstract from enforcement issues associated with the customs union

itself and simply assume that it can be enforced and is immutable. We consider the impact of

this customs union on the most-cooperative tariffs sustainable in the multilateral agreement.

As with the free trade agreement, the customs union between A and B implies that

TJ=T£=O. And as before, the symmetry between A and B implies that they will impose a

symmetric multilateral tariff on imports from their external trading partner (C), which we denote

by xm=x^=z^ However, under a reversion to the Nash equilibrium, the customs union between

A and B remains in tact, and so the Nash punishment tariffs (and the best-defect tariffs) for A

and B, which will be chosen to maximize their joint welfare, are given by

Tm=~Za (if=0) =3 /10 p =Te (f, xN) . Hence, the customs union between A and B will reduce the

effectiveness with which these countries can punish C with a high tariff, but the ability of A and

B to punish C will not be diminished to the extent that it would be under a free trade agreement

between these two countries. This is because members of a customs union are concerned about

the negative externality imposed on other customs union members when they lower their external

tariff and thereby reduce the tariff advantage offered to their customs union partners. This

concern leads customs union members to desire higher external tariffs than members of a free

trade agreement. Finally, as before, country C will continue to abide by the principle of MFN

under the multilateral agreement, and so we continue to let xc=x^.=x^. Under a reversion to the

Nash equilibrium (or under a defection), country C's best-response tariff continues to be xN.

To derive the impact of the customs union between A and B on the most-cooperative

multilateral tariffs sustainable under the multilateral agreement, we again need to derive the new

incentive constraints faced by each country as it sets its multilateral tariff policy. Since A and

B now choose their trade policies to maximize joint welfare, we will have just two incentive
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constraints. In the presence of a customs union between A and B, the one-time payoff in

defecting from the multilateral agreement for A and B jointly (expressed per-country in A's

notation) and for C is given, respectively, by:

QA(xm,xc) = f / A ( 0 , 7 ; 0 , 7 ; T c , T c ) -WA(0,xm;0, xm;xc,xc) = 5 - | (x~xm) 2 ;

Qc{im,ic) = Wc(xN,xN;xn>,0;x<r>,0)-Wc(xc,xc;x
m,0;xm,0) = 4 - | (x c~xN) 2 .

The corresponding per-period cost of a trade war that would follow a defection is now given by:

Z5A(xw,xc) = WA(0,xm;0,xin;xc,xc)-W
A(0,T;0,'x;xN,xN)

2 (Xm-~X) - (X -XN) R R
= \ c + ^ [ ( x ) 2 - ( x N ) 2 } - 5 | [ ( T < " ) 2 ( 7 ) 2 ] ;

uc{xM,xc) ^ Wc{xclxc;x
m

l0;xm
l0)-Wc{xN

lx
N;xl0;x,0)

We can now present the incentive constraints that must be satisfied for any set of

multilateral tariffs (xm,xc) that are self-enforcing under the multilateral agreement given the

presence of a customs union between A and B. As before, the one-time benefit in deviating from

the multilateral agreement must be no greater than the discounted cost to that country of the

ensuing trade war. Formally, we have:

ICAB: QA{xm,xc) < —-Z-uA{xm,xc)
H ( 1 5 )

- C / x 6 L _ _ , m x
TCH' O ( Tm T ) < M L ( Tm T )

1~°L

Any set of tariffs {xm, x c) satisfying (15) can be sustained as a self-enforcing multilateral trade

agreement in the presence of a customs union between A and B.

In analogy with the approach taken in the previous subsections, we denote by ~x c (x
m) the

lowest MFN tariff sustainable by country C when facing a multilateral tariff xm from each of
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countries A and B, who together maintain a customs union between them. From (15),x c(x
1

will be defined by the lower root of

Q~ C / m _ \ _ L ~C I -m - \
C ~ 1 - 5 ^ ' n' '

'L

Solving (16) explicitly yields

~x~c{xm) = xN - fU m -T)6 L (T m -

We note that Tc{xw=x) =xN, dxc(x
m=x~) /dxm=°o, and that Tc(xm) is increasing and convex

over xme [ 0, T] .

Moreover, it can be shown that ~xc(x
m) lies everywhere below the analogous function

derived in the presence of a free trade agreement, x c(x
m) , over the range xwe [0, i ] . This

reflects the fact that the punishment effect associated with a free trade agreement between A and

B is more pronounced than that associated with a customs union between these two countries.

Consequently, country C is less-effectively deterred from a defection by the threat of an ensuing

trade war when A and B form a free trade agreement than when they form a customs union. It

therefore follows that, facing a given multilateral tariff from countries A and B in the range

xwe [0 ,x] , incentive compatibility requires country C to raise its tariff by a greater amount if

a free trade agreement between A and B is formed than if A and B instead form a customs union.

Comparing 'xc(x
m) to xc(xa) , the analogous function derived under the restriction of MFN,

we note that ~x c (x
m) lies above xc (xa=xm) for xm sufficiently close to T but belowcc (xa=xm)

for xm sufficiently close to zero. This reflects the fact that, for xm sufficiently close to zero,

country C can be punished more severely by A and B when they join together in a customs union

than when they select tariffs in a non-discriminatory fashion. Finally, note again that the

importance of the punishment effect rises with 6L, the discount factor for country C, and that in

particular this effect vanishes when 6L=0, as then ~xc(x
m) =xc(x

m) =xc(xa=xw) =xN.

Similarly, exploiting the symmetry between A and B, we denote by Tm{xc) the lowest

multilateral tariff sustainable by countries A and B given their customs union and facing an MFN
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tariff xc from country C. From (15), xm(xc) will be defined by the lower root of

QA(Tm,Tc) = A ^ ( f , T c ) . (17)

1 oH

Solving (17) explicitly yields

T f f l (Tj = X ~
10

We note that xm{xc=xN) =x, and that xm{xc) is increasing and convex over xce [0 , xN] . As

with xm (xc) , the relative strengths of two opposing effects - the tariff discrimination effect (the

strength of which increases in 6H) and the tariff complementarity effect (which is independent

of 6^) -- determine whether ~xm (xc) lies above or below xa (TC) over the range xce [0 , xN] ,

and therefore whether a customs union between A and B increases or reduces the lowest

cooperative multilateral tariff that A and B can sustain for a given tariff from C in the multilateral

agreement. However, as noted above, the tariff complementarity effect is weaker in the case of

a customs union than in the case of a free trade agreement (hence T> i ) , and thus the critical

value of 6H above which a customs union between A and B increases the lowest cooperative

multilateral tariff that A and B can sustain for a given tariff from C in the multilateral agreement

will tend to be lower than the analogous critical value in the presence of a free trade agreement.

The general features of T c (x
m) and Tm (xc) are illustrated in Figure 5 for the case where

A and B can not sustain multilateral free trade.9 The point labeled CU in Figure 5 reflects the

set of most-cooperative multilateral tariffs sustainable in the presence of a customs union between

A and B. These are the multilateral tariffs that maximize joint welfare of countries A, B, and C

subject to their multilateral incentive constraints as contained in (15).10

9As in the case of MFN tariffs, a function bH(bL) analogous to bH(bL) can be defined such that

( T ^ O , T C =T" C (0) ) is sustainable as a self-enforcing multilateral agreement in the presence of a customs union

between A and B if and only if bH>hH{bL) . We focus our discussion on the case where bH<bH(bL) .

10Comments characterizing the iso-joint-welfare contours analogous to those in footnote 5 apply.
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As with a free trade agreement, no general conclusion can be drawn about the impact of

the customs union between A and B on the most-cooperative multilateral tariff levels. Again we

illustrate the possibilities by turning to the useful special case where 6L=0. As noted above, in

this case, the punishment effect on C's ability to cooperate multilaterally is eliminated, leaving

only two opposing effects of the customs union on the ability of countries A and B to cooperate

multilaterally with C: A tariff discrimination effect, that tends to make customs unions bad for

multilateral tariff cooperation and is stronger the higher is 6H, and a tariff complementarity effect

that tends to make customs unions good for multilateral tariff cooperation and whose strength is

independent of 6H but, as noted above, weaker than the corresponding effect associated with a

free trade agreement. Comparing the most-cooperative tariffs under MFN to those in the presence

of a customs union between A and B, we find that there exists a critical value ofSH=8/31=S

such that customs unions are bad for multilateral tariff cooperation if and only if S^e (6 ,1 ) .

Moreover, note that 6 < 5: Hence, for the intermediate range of 6^e (6 , § ] , customs unions are

bad for multilateral tariff cooperation while free trade agreements are good.

Figure 6 illustrates by depicting the most-cooperative multilateral tariffs under MFN

(labeled MFN) and in the presence of a free trade agreement between A and B (labeled FTA) and

in the presence of a customs union between A and B (labeled CU) in the case where 6L=0.

Figure 6a depicts the case in which S^e [5L , 6) , so that multilateral tariff cooperation under

MFN is relatively ineffective. Here, the tariff complementarity effect outweighs the tariff

discrimination effect for both free trade agreements and customs unions, and each form of

preferential agreement allows a lower level of multilateral tariffs to be negotiated than would exist

under MFN. Figure 6b depicts the case where 5^6 (6 , 5 ] . Here, the tariff discrimination effect

overwhelms the tariff complementarity effect for customs unions but is outweighed by the tariff

complementarity effect for free trade agreements, so that free trade agreement continue to allow

a lower level of multilateral tariffs but customs unions lead to a higher level of multilateral tariffs

than would exist under MFN. Finally, Figure 6c depicts the case where 6^e ( § , 1) . Here, the

tariff discrimination effect overwhelms the tariff complementarity effect for both customs unions

and free trade agreements, so that both forms of preferential agreement lead to a higher level of
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multilateral tariffs than would exist under MFN.

IV. Conclusion

We have considered a three-country world in which each country's import market is served

by competing exporters from its two trading partners. We have assumed that weak multilateral

enforcement mechanisms prevent governments from implementing efficient trade policies through

a multilateral agreement that requires tariffs to conform to the most-favored-nation (MFN)

principle. We then ask whether exceptions from MFN for the purpose of forming preferential

agreements can lead to a more efficient tariff structure under the multilateral agreement.

We identify three opposing effects of preferential agreements on the multilateral tariff

structure in this setting. A first effect of a preferential agreement, the tariff complementarity

effect, derives from the complementary relationship across the tariffs a country selects on imports

from different trading partners: We find that reducing a tariff on imports from one source makes

tariff reductions on imports from all other sources more attractive. This effect works to reduce

the desired external tariffs of countries that join together in a preferential agreement, and we find

that it is stronger under a free trade agreement than a customs union.

Two additional effects of preferential agreements arise only when enforcement issues are

considered. One of these, the punishment effect, is the flip-side of the tariff complementarity

effect. This effect serves to weaken the ability of the member countries of a preferential

agreement to punish deviations from the multilateral agreement, thereby interfering with the ability

of countries to sustain low tariffs under the multilateral agreement. As with the tariff

complementarity effect, this effect is more pronounced under a free trade agreement than under

a customs union. The other of these, the tariff discrimination effect, allows countries to

discriminate against those who would "free ride" under MFN, and thus works to increase the

desired external tariffs of countries that join together in a preferential agreement. The strength

of this effect is independent of the form of the preferential agreement.

The relative strengths of these three effects determine the impact of a preferential

agreement on the tariff structure under the multilateral agreement, and we find that preferential

agreements can be either good or bad for multilateral tariff cooperation depending on parameters.

In particular, we demonstrate that the three effects can be ranked when the non-member country
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is sufficiently impatient. In that event, the non-member country is focused on the present, and

the punishment effect is eliminated. The tariff complementarity and discrimination effects remain,

however, and the latter will dominate if and only if the two member countries are sufficiently

patient. In this circumstance, the formation of a free-trade area leads to an overall deterioration

in multilateral tariff cooperation. Furthermore, we find that customs union formation is more

likely to harm multilateral tariff liberalization than is free-trade area formation, in the sense that

the former leads to an increase in multilateral tariffs from member countries for a wider range of

possible patience levels for the member countries.

Our results suggest a number of broader conclusions. First, it is important to keep in mind

that since 1947 the formation of preferential agreements has occurred within the broader context

of multilateral tariff cooperation under GATT (and now the WTO). Therefore, when assessing

the impact of preferential agreements on external tariffs, it is critical that the analysis reflect the

attempt to maintain multilateral tariff cooperation. The importance of this observation is

manifested in our results above, where we find that the more ominous implications of preferential

agreements for external tariffs arise only when attempts to maintain multilateral tariff cooperation

and the associated enforcement difficulties are considered. Second, our results point to an

intriguing possibility regarding the role of preferential agreements when the multilateral system

is working poorly. The appeal of preferential agreements in such circumstances is sometimes

viewed as signaling the demise of the multilateral system. Our results suggest that this conclusion

is not necessarily warranted. Rather, our findings indicate that it is precisely when the multilateral

system is working poorly (as when countries are sufficiently impatient) that preferential

agreements can have their most desirable effects on the multilateral system.
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