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1. Introduction

A World Trade Organization (2000) report on preferential tradeagreementsidentified 172 tradeaccordsinforce
as of June 2000, with an additional 68 agreements under negotiation. Free trade areas (FTAS) accounted for
148 of the agreements in force and 67 of the agreements under negotiation. Y et, despite the overwhelming
predominance of FTAs in practice, the literature on preferential trade arrangements has tended to focus
primarily on the analysis of customs unions.*

This paper takes a step toward redressing this imbalance in attention by providing new insights on the
strategic aspects and welfare effects of FTAs. We use asimple three-country general equilibrium trade model
to analyze how the formation of an FTA between two countries affects the tariff and welfare levels of dl
countries. Since the recent literature examines the effects of preferential trade arrangements under a variety
of assumptions regarding the setting of inter-bloc tariffs and the structure of regional agreements, it is useful
to place our analysisin thisliterature by highlighting two of our assumptions. First, we assume that externa
tariffs rates are endogenously determined with countries choosing these rates independently to maximize
national welfare in a single-period, non-cooperative, tariff-setting game.? Second, we consider situationsin
which two (exogenously chosen) countries of equal sizeform an FTA. Thefact that two of the three countries
considered form an FTA meansthat the agreement expandsthe size of the member countriesrel ativeto therest
of theworld (ROW). Thisenablesusto identify the strategic effects of tariff cuts within the FTA and obtain
sharp predictions on how the relative size of the member countriesislikely to affect the costs and benefits of

forming an FTA. The assumption of symmetric FTA membersis adopted for tractability and becauseit places

! The theoretical literature on regional trade agreements is now fifty years old. Beginning with Viner
(1950), Meade (1955), Lipsey (1970), and continuing with the modern contributions by Riezman (1979), Kennan
and Riezman (1990), Krugman (1991), Bond and Syropoul os (1996a), Syropoulos (1999) and others, this literature
has primarily focused on customs unions.

2 A number of authors have examined this question under alternative assumptions regarding both the
objective functions of policymakers and the nature of the tariff-setting game between them. For example, Bagwell
and Staiger (1997) and Bond and Syropoul os (1996b) assume that inter-bloc tariffs are the outcome of a repeated
game between the trading blocs. Richardson (1993) examines the case in which the objective function of the bloc
members attaches a positive weight to special interests.



the size of the FTA rélative to the rest of the world (ROW) at center stage while abstracting from internal
distributional issues within the FTA.®

In evaluating the effects of FTAS one of the theoretical difficulties is that tariff changes are discrete.
Typicaly, in such settings, oneis concerned with how pre- and post-integration Nash tariff equilibriacompare.

However, because this comparison involves discrete changes in tariffs, the use of traditional calculus
methodology is quite difficult. We overcome this difficulty by decomposing the entire change into two

separate steps. We first solve for the relationship between trade liberalization within the FTA and the FTA
members’ optimal external tariffs which are identical due to symmetry. We then solve for the relationship
between the external tariffs of the FTA members and the nonmember. This decomposition is appeakeg b

it allows us to capture the empirically relevant point that trade liberalization within FTAs (e.g., NAFTA) often
takes place gradually with internal free trade being attained only after periods of ten or more years. We can
thus analyze how tariffs and welfare vary along the transition path of internal liberalization. A further benefit
of this two stage approach is that it allows to us to compare the welfare effect of internal liberalization both
in the absence and the presence of optimal tariff adjustments by ROW. The former case is relevant for
illustrating the welfare effects of trade liberalization when ROW cannot raise its tariff against the FTA
members, as may be the case if ROW is constrained by multilateral trade obligations.

We now highlight several of the key results of our analysis. The first concerns the impact of internal
trade liberalization on the external tariff of the individual members, assuming that ROW tariffs remain constant.
A useful benchmark for this analysis is the Kemp-Wan tariff adjustment, which is a reduction in the external
tariff of the FTA that would leave ROW'’s terms of trade unaffected by the reduction in internal tariffs. We

show that, in response to internal trade liberalization, individual members have an incentive to reduce their

3 The importance of the relative size of atrading bloc has been extensively examined for the case of
customs unions, but is relatively unexplored in the case of FTAs.  Kennan and Riezman (1990) numerically
studied the role of country sizein regional trading arrangements. Krugman (1991) divided the world into an equal
number of customs unions to explore the effects of simultaneously expanding the (absolute) size of all CUs. The
role of relative versus absolute size in many country models of CUs is emphasized by Bond and Syropoul os
(19964). Kose and Riezman (2000) present some additional numerical resultsfor CUs and FTAS.
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external tariffs by an amount that exceeds the Kemp-Wan tariff reduction.* Thisresult is key to our welfare

analysis. Several researchers have established aresult similar to ours, namely that internal liberalization in the

context of a preferential trade arrangement (PTA) results in a decline in the PTA’s optimal external tariff.
Bagwell and Staiger (1998) call this "tariff complementaritursis stronger in that it establishesthat thefall

in the external tariff is so large that it improves ROW's terms of trade and hence makes it better off (at constant
ROW tariffs)?

We then use this result to show, first, that in the post-integration Nash equilibrium the external tariff of
FTA members falls below its level in the pre-integration Nash equilibrium amhdsebat ROW'’s optimal tariff
rises above its pre-integration level. Interestingly, these tariff adjustments cause ROW'’s terms of trade to
improve and, as we will see, imply that the formation of the FTA benefits ROW.

The aforementioned findings also provide fresh insights on the differences between FTAs and CUs. As
emphasized by Kennan and Riezman (1990), a key difference between these forms of integration is that CU
members coordinate their external tariff policies and thus internalize the terms of trade externalities they generate
for each other. More generally, though, the formation of a CU creates two opposing effects on the external tariff:
a coordination effect that causes this tariff to rise and@mplementarity effect that causes it to fall. Our

clarifies that the absence of the coordination effect in FTAs means that the external tariff of members will always

4 Our definition of the Kemp-Wan tariff adjustment is based on the well-known result of Kemp and Wan
(1976) that there exists an external tariff structure that leaves ROW unaffected by the formation of a customs
union. Similarly, in the symmetric trade model we consider, there exists an external tariff of the FTA members
that leaves ROW unaffected by regional integration.

® Syropoulos (1999) and Bond et al. (2001) also show the presence of tariff complementarity in atrade
model similar to the one considered here but with the PTA being a customs union. Bagwell and Staiger (1998)
examine a partial equilibrium trade model with identical countries and linear demand functions and find that tariff
complementarity holds for both FTAsand CUs. Freund (2000) obtains a similar result in amodel with
imperfectly competitive firms. Richardson (1995) also establishes that internal liberalization may result in a
reduction in external tariffsin an FTA with and without rules of origin. This occurs because member countries
reduce their external tariffs below thosein the partner country to capture tariff revenues on imports that will
ultimately be sold in the partner country’'s market. Our analysis differs in that we assume the presence of rules of
origin capable of preventing such tariff revenue competition.

® Whether external tariffs rise or fall upon the formation of a CU depends, among other things, on inter-
country differences in endowments (see, for example, Syropoulos (1999)).
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be lower in an FTA than in a CU equilibrium. A second implication of this lack of coordination of external
policiesisthat the optimal internal tariff for an FTA is positive. Intuitively, thisis so because an increase of the
internal tariff in the neighborhood of free internal trade raises welfare of FTA members by causing them to
behave more aggressively in the external tariff policies.

The above findings unveil the presence of conflicting welfare effects of FTA formation on member states.
The removal of internal tariffs expands internal trade and thus tends to improve member country welfare.
However, the FTA terms of trade deteriorate because of the resulting changesin inter-bloc tariffs: the external
tariff of the FTA membersfalls below its Kemp-Wan level and ROW becomes rdatively more aggressivein the
post-integration equilibrium. 1t then follows that the relative size of the FTA ought to play an important rolein
determining whether FTA members benefit from the agreement.

A rdatively large FTA is more likdy to benefit its members for two reasons. First, internal trade
constitutes a relatively larger fraction of total trade for alarge FTA, which implies that the beneficial trade
volume effects are likely to be relatively larger. Second, a large FTA suffers less from adverse changes in
ROW'’s external tariff because in this case ROW'’s market power is less pronounced. We show that there exists
a sufficiently large (threshold) FTA size such that FTA members gain from internal liberalization, and provide
simulation results to illustrate how large an FTA has to be for these gains to materialize. Our analysis reveals
that, if ROW'’s tariff remains fixed at its pre-integration level, the formation of the FTA benefits its members and
the optimal degree of internal liberalization is quite large. This threshold size is generally small but it can be
large when ROW retaliates -- especially when the elasticity of substitution in consumption is small and the degree
of inter-country differences in comparative advantage large.

Lastly, our work sheds light on the question of whether FTAs are”building blocks” or “stumbling blocks”

" Kose and Riezman (2000) simulate a three-good version of our model but with identically sized
countries and find that the formation of an FTA raises welfare of both members and nonmembers when trade
patterns are similar to the ones considered here. Our results indicate that the latter result is a general property of
FTAsin thistype of model, but that the former result hinges on the assumption that all countries are of equal size.
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to global freetrade (Bhagwati, 1992). Levy (1997) findsthat, in the Heckscher-Ohlinmodd, bilateral freetrade
agreements do not block global freetrade. Our analysis indicates that FTAs can undermine multilateral trade
liberalization in neoclassical settings if countries exploit their market power in world trade with the use of (non-
prohibitive) external tariffs. This possibility arises here because either ROW or FTA members may favor the
FTA equilibrium over global freetrade.

In the next section, we present the formal trade mode and derive analytic results on the effects of
integration on tariffs and welfare under the assumption that ROW's tariff remains fixed. In Section 3, we extend
the analysis to examine the effects of allowing ROW to adjust its tariff optimally. In Section 4, we offer some

concluding remarks. The proofs to propositions and algebraic details can be found in the Appendix.

2. TheMode and Analysis

In this section, we present our basic trade model and define equilibrium between the FTA and ROW for an
arbitrary degree of internal integration for the FTA. We then solve for the equilibrium of the model in the case
where the FTA members are symmetric, and characterize the effects of eliminating internal trade barriers on the

inter-bloc tariffs and welfare of all parties.

2.1 The Trade Model
We examine an endowment model in which thereNaregions andN goods® Regions have Cobb-Douglas
preferences represented by the utility functior ﬁl cji : Wb]ére is consumptondjfin regioni. Region

j-
i has an endowment af+a units of gaaehd 1 unit of good#i , where>0 , so regidras a comparative
advantage in good We assume that theberegions are divided into three countries, wth  denoting the

fraction of the regions contained in couniryThis symmetric configuration of endowments and preferences

ensures that countijhas comparative advantage in all of the ggeas, , Where s the set of indices of all

8 Our model isa variant of the model used by Bond and Syropoulos (19963).
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regions contained in country i. Choosing good 1 as the numeraire, this mode has a free trade equilibrium in
which the prices of all goods equal unity and country i exports (1-f,)a units of good je N,. Sincethevolume
of trade isincreasing in parameter o for all countries, in this model o serves as a measure of the degree of
comparative advantage.

Let rL and g, respectively denotecountry i’s tariff (plus unity) on its imports of goddand the world price
of the same product. The domestic price of dgaoccountryi will be pki = quk. We will assume that (i) there
are no export taxes, and (ii) countrinposes the same ad valorem tariffs on all goods imported from country
j.° Assumption (ii) together with our assumption of symmetric preferences ensure that, ik gooidsare
exported by some count'fycli/cli = g,/q, for every importing country Since world endowments of the two
goods are equal, this can be consistent with world market equilibrium aply i, cjiami 19 Since the
relative prices of all goods from a given country are constant, we can treat goods exported by esuatry
Hicksian composite commodifyand defineCji = kz cli to be countis consumption of googoriginating in

eN,
countryj. It can be shown that the direct utiljity function in couritrgssociated with these composite

commaodities is a monotonic transformation of the following funcfion:

%t is shown in Bond and Syropoul os (1996a) that the assumed symmetry in endowments and preferences
rendersidentical the optimal tariffson all goods from a particular country. Therefore, this assumption is without
loss of generality when tariffs are set optimally. When tariffs are not set optimally, asin the case of internal tariff
cutsin an FTA considered below, the symmetry of regions with in a country makes the equal tariff assumption
seem a natural one.

19 Consider two goods j and k associated with the same country. The market-clearing condition for good |

requires Z|N1 cji =x(N + ). With Cobb Douglas preferences, consumer optimization implies cjipji = cf( pli for

each region i. Our assumption of equal tariff rates for goods from the same bloc then yields cli( = cjiqj lg,, sothe
market-clearing condition for good k can bewritten as Y, ¢, = (q,/g)(Y_; ¢) = x(N +a), which requires g, = g.

1 Letting pji denote the common price of goods coming from country j into country i and Y' consumer
incomein aregion in country i, the budget constraint requires that jf (P'Y e C) =Y. Theindirect utility
]

function is vi(p,, p, s, Y') = (Y/N)N H}j( pji) %N The corresponding direct utility function can then be obtained
by solving U'(C,,C;,Cy) = min vi(p;, p,, ps,Y') subject to Y-\ p/'C' = Y'. Equation (1) is obtained by a

monotonic transformation of this direct utility functiod,= g
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1) ui= 11

N
c'|”

FJ) i=1,2,3
i

The country size parameters B,— appear in the utility function in the composite commodity formulation because
the number of goods in which a country has comparative advantage is proportional to its size.  Consumer
optimization then implies that (p'C/)/(p/Cy) = (B,/B,) for i,j#k=12,3, so the relative budget shares
(evaluated at domestic prices) are equal to relative country size.

Aggregating the endowments of theindividual regionswithin a country, country i will have an endowment
of B, Bsz of good j=i and B, (B, +a)N? of good i. It isdirect to show that the equilibrium pricesin this model
are homogeneous of degree 0 in N so we can simplify the following discussion by choosing N=1."2 The budget
constraint requires expenditure at world prices to equal the value of the country’s inébme, , also evaluated at

world prices; that is,

_ | | i
(2) Z qjcj' =Yl = Bi(aqi + _X;quj]’ i=1,2,3.
i

The necessary conditions for consumer optimization yield the following demand functions:

(3a) C/ = s'(Yiq) i,j=1,2,3
where
V-1 i
. a. (p: T
(3b) s = P (py) = b/ i,j=1,2,3.

Y Bap)t Y )

12 Thisis simply another way of scaling world supply. We begin with B, (B, +a)N? of good i and B; BN2 of
good j#i. Supposeinstead we started with x(1+a) units of good i and x units of good j=i. Thiswould yleld the
same equilibrium prices, because prices of homogeneous of degree 0 in x for the same reason they are
homogeneous of degree 0 in N. The supply of the composite commodity would then be xp, B N? and xB, (B, +o)N 2.
The normalization of setting N = 1 would then be the same as choosing x=1/N2,
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Denote with T' the vector of tariffs imposed by country i. Utilizing (3) and the hitherto described
endowment structure, the excess demand function of good i in country i is Mii(qz,q3,Ti) = Cii -B.(B; + o)
whereas the excess demand of good j in country i is Mji(qz, 0 T') = Cji - B B;. Themarket clearing prices will

be the values of g, and g, that solve

-3 ) - .
@) : Mjl(qz’ d T') = 0, ]=2,3.

i=1

Under the symmetry conditions on tariffsweimpaose be ow, this equilibrium can be shown to be unique (see Bond
and Syropoulos (1996a) for details), so we can write the associated world relative prices, ¢.(T), as functions of
tariffs, where T=(T2, T2 T3) isthe vector of tariffs in the world economy.

Let Vi(qz, o T") denotetheindirect utility function of country i obtained by substituting (3) into (1). We
can substitutethe equilibrium pricerdationsinto theindirect utility functionsto obtain the preferences of country

i, WI(T) = VI(a,(T),0,(T), T"), over all tariff rates.

2.2 Equilibriumwith an FTA
Our next objectiveisto utilize the trade modd to analyze the effect of the formation of an FTA on the welfare
of membersand ROW. The FTA members set their tariffs on imports from ROW independently. Boththe FTA
members and ROW adjust their tariffs so as to maximize national welfare. Henceforth, we assumethat it is
countries 1 and 2 that form an FTA; therefore, country 3 is ROW.

One of the difficulties in deriving analytic results on the formation of FTAs s that this process involves
discretereductions in the tariff levels, {r;, ri} , oninternal trade. We overcomethis problem by introducing the

concept of a conditional FTA equilibrium:

Conditional FTA Equilibrium: A tariff vector {3,757, 75} isan FTA equilibrium, conditional on internal

tariffs {1;,7°} , if the external tariffs of FTA members satisfy



1 2
(5a) IWHT) _ 0, IWHT) _ 0
81% 815
and the tariffs of the nonmember country (ROW) satisfy
3
(5h) MWAD -0 forj-12.
ot;

]

Thus, according to this definition, the pre-integration Nash equilibrium is a particular conditional FTA
equilibrium inwhich theinternal tariffs also satisfy the conditions 8W1(T)/8r; = 8W2(T)/8r§ =0. The effects
of theformation of an FTA can be derived by first establishing the existence of equilibrium for a conditional
FTA. Theeffectsof changing internal tariffsfromtheir initial Nash equilibrium levelsal the way to zero can
then be determined with the use of comparative statics analysis. In addition to tractability, the concept of a
conditional FTA generates two additiona benefits. First, we can investigate how welfare changes along the
adjustment path. In practice, FTA membersdo not eliminatetheir internd trade barriersimmediately; usualy,
they reduce these barriers gradually. Second, we can examine whether it is optimal for the FTA membersto
completely eliminate their internal tariffs, or whether they would prefer partial elimination.

It is now convenient to change our notation dightly and let a star "*" identify ROW variables. (For
example, rj* (j =1,2) will denote ROW's tariff on its imports of gogdrom countryj.) We now make the

following additional assumption:

Symmetry of Partner Countries: Suppose the FTA members are of equal size ,e:, . Thgn we can

restrict the analysis to solutions to (5) which satisfy the following symmetry conditions for tariffs:

(Cy) t = ’E; = ri

(C2) T r% = rg



(C3) =1 =1,

It should be noted that the symmetry conditions on tariffs areintroduced to simplify the exposition.** Bond
and Syropoulos (1996a) establish the existence of a pre-integration Nash equilibrium in which (C1), (C2) and
(C3) aresatisfied, soitisnatural tofocusonapathtointernally freetradealongwhich (C1) issatisfied. With B, =3,
our analysis of the conditional FTA equilibrium is simplified to solving for tariffs t*(t) and z(t) = r%(t) = rg(t)

that satisfy (58) and (5h).

2.3 Kemp-Wan Tariff Adjustments
The Kemp-Wan adjustment is defined as the changein theexternal tariff of the FT A membersthat leaveswelfare
of ROW unaffected by a changein theinternal tariff. The Kemp-Wan tariff adjustment is normally associated
with the theory of customs unions, where union members have a common external tariff (CET). However, by
symmetry, the FT A memberswill end up choosing the samelevel of external tariff hereaswell. TheKemp-Wan
adjustment provides a useful benchmark for our wefare analysis because (it can be shown that) trade
liberalization within the FTA improves the terms of trade of ROW, at given ROW tariffs, iff the external tariffs
of FTA members are reduced by more than the Kemp-Wan adjustment.

The following result establishes that adjustments in tariffs of FTA members result in a terms of trade
improvement for ROW iff they reduce ¥, where

T(1+1t71) .

©) v =12

13 Symmetry is auseful simplification because it allows us to analyze the behavior of a representative
FTA member and tariff interactions can be reduced to those between two (as opposed to three) policymakersin
the pre- and post-integration Nash equilibria. It can be shown that, given (C1) and (C3), the best-response external
tariffs of the FTA members that solve (5a) will satisfy (C2). Similarly, if (C1) and (C2) are satisfied, the best-
response tariffs of ROW will satisfy (C3). Therefore, if internal tariffs satisfy (C1), an equilibrium in which (C2)
and (C3) are satisfied will continue to be an equilibrium in the absence of these restrictions.
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Lemma 1, which is proven in the Appendix, is established using (3) and (4).

Lemma 1. If (C1), (C2) and (C3) hold, then

(a) q, = 1

9 ¥

() 6 - q(¥(EY.r), where -1 < aq

<0 and O0< — < 1.
Y q ot q

Theterms of trade of the FTA reativeto ROW are improved by an increasein the external tariff, ¢, of
theFTA, and areworsened by anincreaseintheinternal tariff, t. Theseresultsfollow fromthefact that, at given
world prices, anincreasein theexternal (internal) tariff resultsin substitution toward (away from) exports of the
member partner. Our assumptions of symmetry in endowments and preferences diminate the possibility of a
Metzler or Lerner paradox regarding the effect of tariff changes. We can then invert (6) and define the Kemp-

Wan tariff adjustment as follows:

oklot 1

©/t 1+t

@) t = k(WP,1) where

Under a Kemp-Wan adjustment, areciprocal and symmetric cut in the FTA members’ internal tariffs must be
met by a less than proportionate reduction in their external tariffs for the worldgyice, , to remain at its initial
level. By Lemma 1, ROW's terms of trade improve iff internal trade liberalization is accompanied by an external
tariff change that exceeds the Kemp-Wan adjustment. Lemma 1 also shows that ROW can improve its terms
of trade by raising its tariffg*

The effect of changes intand on welfare of FTA members can be illustrated with the help of Fig. 1 and
theresults of Lemma 1. THg,  schedule reflects a Kemp-Wan tariff adjustment path, as defined by (7), staring
from the initial Nash tariff equilioriumN. The ¥, schedule depicts Kemp-Wan tariff adjustment path

associated with a lower value %f , which by Lemma 1 reflects a higher initial vatyye of ~ (and hence worse
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terms of trade for the FTA members). The W loci also represent ROW indifference curves in (t, ) space
because the terms of trade and trade volume for ROW remain constant along each V.

Under our symmetry assumptions, welfareof arepresentative FT A member canbeobtained by substituting
the demand functions (3) and equilibrium relations from Lemma 1 into (1). Normalizing welfare to be that of

a representative region within a country, which has income Yi/Bi from (2), we obtain

[0+ B +prq(P, v PPq(P,o*)P Y t/(1+1)?]"?
B*+p¥

(8) Wl(r,t,r*) = Wi(t, 1,1, t,7%,1%) =

wheref = 2B, is the relative size of the FTA gifd= 1- is the relative size of ROW. With this normalization,
the free trade welfare ¥/ = 1+a
Totally differentiating (8) with respecttotadl  and using the comparative statics results from Lemma

1 yields

. )
(©) w BM P
W pr+pY

R

e+e”-1){e"-1 2\ t+1

wheree >1 (g* > 1) is the price elasticity of the FTA (ROW) import demand function and a hat () over
variables denotes percentage change. The second term in (9) shows that a¥a given , a redilict@ieen t w
welfare in the FTA iff t >1. Thus, holding the external terms of trade of the FTA constant, internal tariff
adjustments in the direction of free trade must raise welfare of FTA members. This is due to the favorable trade
volume effect that results from this (reciprocal) tariff reduction at given terms of trade. In Fig. 1, this is shown
by the fact that welfare of the FTA members is decreasing in t along a cdffstant  locus for t > 1, and that the
constant¥ locus is tangent to a member iso-welfare contour at t =1.

The first term in (9) shows that welfare of the FTA will be increasing in Wig e*/(e* - 1) . Note that

the welfare of the member countries is maximized by choosing a common external tariff that satisfies
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Y =¢*/(e" - 1), which corresponds to the familiar optimal tariff formulawhen internal tariffsare zero, (t = 1.)
Thisis the external tariff that would be chosen if the member countries formed a customs union and chose the
external tariff to maximize joint welfare (as discussed in Bond et al (2001)), and isillustrated by the ¥, locus
inFig. 1. Onthislocus, member country iso-welfare contourswill bevertical. Further, member country welfare
will beincreasing (decreasing) in ¥ for values below (above) ¥,.** However, since member countries do not
coordinatein their choice of externd tariffsinan FTA, they do not takeinto account the favorableterms of trade
effects of increases in their external tariff on the partner country. Specifically, since
OWYor = owars + owarl, a favorable terms of trade spillover between member countries (i,
awl/arg > 0) will mean that the member iso-welfare contour will be positively sloped at the conditional FTA
equilibrium wherean/aré = 0 . We now turn to a characterization of the external tariffs chosen in the

conditional FTA equilibria.

2.4 Best-Response Tariff for the Representative FTA Member
The best-response function for the FTA members will be the optimal choice of{(ai’ji@ that satisfies (5a)
givent, =7 =t ande =15 =1* > As a result of our symmetry assumptions, the best-response external tariff

of an FTA member will be the value of that satisfies

14 Using the result for & derived in the proof of Lemma 1 in the Appendix, the value of ¥ that maximizes
member welfare satisfies ¥ = (a+p")q(¥, T)/p’t. It then follows from Lemma 1b that for ¥ < W, (¥ > ¥ey) ,
welfare of the FTA memberswill beincreasing (decreasing) in 1.

® The type of an FTA we consider hereis one with (previously established) rules of origin. In other
words, we abstract from the possibility of transshipment and the potential problems that may arise with respect to
the sustainability of external tariffs when rules of origin are present. In addition, we abstract from the possible
competition for tariff revenues that may arise between FTA policymakers when producers attempt to capitalize on
arbitrage opportunities across national borders due to differential external tariffs. See Richardson (1995) for an
argument establishing how such competition for tariff revenues may induce both FTA membersto dismantle their
external tariffs as they adhereto internally free trade. Aswill become clear later on, we could easily modify the
analysisto consider this possibility. It isuseful to keep in mind though that the FTA we consider here will provide
an upper bound to the external tariffs FTA members can sustain.
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an(T, T, t! tyr*l T*) — 0

1
ot

(10)

If (10) holds, the symmetry assumptions ensure that 8W2/<%§ = 0 when evaluated at the same tariff vector.

In our derivation of the properties of the best-response function, we will limit attention to values of
t<t_(z"), where t (") satisfies awl(r,r,t,t,r*,r*)/aré =0 when evaluated at © satisfying (10). Since the
purpose of the formation of the FTA is to achieve mutual gains among members through reciprocal tariff
reductions, we can limit attention to internal tariffs that are less than the values that would be optimal for a

country acting unilaterally. Our first result establishes the properties of the FTA external tariff rates.

Proposition 1: (Tariffs) Assume (C1), (C3), and suppose ROW tariffs remain fixed at a non-prohibitive
level t*. Then there will exist an aggregate best-response function, ¢(t*, t), for the FTA with the

following properties:

@ dp(t™t)/ot* <0
(b) (Tariff Complementarity) de(t*,t)/ot > 0

© If t,<t, and 1,= @(x"t), then @(x"t,) < x(¥(r,t),1,).

Part (a) of Proposition 1 showsthat T and 1™ are strategic substitutes. Higher ROW tariffsinduce the
FTA members to lower their external tariffs. Part (b) establishes tariff complementarity between internal and
external tariffs for the FTA, so that reductions in internal tariffs will reduce the external tariff of the member
countries. Part (c) strengthens this result by showing that the external tariff falls below the Kemp-Wan tariff.
Thus, completeinternal liberalization by the FT A inducesits membersto reducetheir external tariff so much that
their external terms of trade deteriorate. Theseresultsareillustrated in Fig. 1. The NG locusindicates the path
of best response external tariffs of the FTA members astheinternal tariff fallsfromt, to 1. Thislineliesbelow

the Kemp-Wan schedule, NK, by part (c) of Proposition 1, so point G represents a worsening of the FTA terms
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of trade relative to point N.*°
We next consider thewd fare effects of an FTA. Proposition 1 can be used to derivetheimpact of internal

liberalization of an FTA on welfare for a given leve of the ROW tariff, t~.

Proposition 2: (Welfare for a given t*) Assume (C1), (C3), and suppose ROW's tariff remains fixed at a
non-prohibitive levekt™ while FTA countries 1 and 2 set their external tariffs optimally.
(@) Internal trade liberalization within the FTA raises ROW welfare, and may either raise or
lower welfare of the FTA members.
(b) There exists an internal tariff>1  that leaves every FTA member better off as compared

to internal free trade, i.eW*(p(t*,t5), ts,t*) > W(g(z*, t=1),t=1,1)

The fact that ROW gains follows immediately from Proposition (1c), which indicates that ROW terms of
trade improve with internal liberalization. The effect of tariff reduction on member welfare consists of two
effects, which can be illustrated with the help of Fig. 1 and the welfare decomposition for FTA members in (9).
The first effect is the trade volume effect which is favorable to the FTA members. To see this consider the effect
of complete elimination of internal trade barriers starting from the Nash equilibrium Kpoitit the external
tariff were adjusted so as to hold world prices constant, the elimination of internal trade barriers would involve
a movement along th#  locus from pdihto pointK in Fig. 1, which must be welfare-improving for FTA
members. The second effect is the terms of trade effect resulting from the external tariff adjustment, illustrated
by the movement frorK to G, which must be welfare-reducing for FTA members. The overall effect on member

welfare of the movement froi to G appears to be ambiguous for FTA members countries, but raises ROW

18 |n contrast, it is shown in Syropoul os (1999) and Bond et al. (2001) that members of a CU adopt a more
aggressive stance externally so that their common external tariff exceeds the Kemp-Wan tariff that is associated
with theinitial Nash equilibrium (illustrated by the N'H locusin Fig. 1). Members of a CU choose higher tariffs
because they internalize the effects of one member’s tariff on the welfare of other members. As a consequence, the
CU improves its terms of trade as compared to the Nash equilibrium.
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welfare. It isinteresting to notethat this decomposition of afavorabletradevolumeeffect and unfavorableterms
of trade effect also appliesto partia reductions of internal tariffs. Wewill revisit these points later when wewill
allow ROW to behave strategically.

Part (b) of Proposition 2 illustrates that welfare of FTA members can be improved if they stop short of
totally dismantling their (symmetric) internal trade barriers. This can be shown by using the fact that an iso-
welfare contour of an FTA member is tangent to an iso-¥ contour at t = 1, as noted in the discussion above.
Therefore, anincreaseint and t that raises ¥ will raisewefareof an FTA member if theexternal tariff isbeow
thewefare-maximizing tariff at H. Thisisillustrated by the movement in the direction of point N along GN in
Fig. 1, with the welfare of each FTA member rising throughout the interval GS. The desirability of stopping
short of completely diminating internal barriersresultsfromthefact that FT A members do not takeinto account
theimpact of their external tariff onthewefare of other members, so that FT A members set external tariffs that
are lower than the ones that maximize member welfare. Due to the complementarity between internal and
external tariffs identified in Proposition 1, the internal tariff provides an indirect means of coordinating their
external tariff policies.”

The size of the FTA members relative to ROW play an important role in determining the relative
importance of the terms of trade and trade volume effects, and hence the response of member welfare to trade
liberalization. For very large blocs, theinternal liberalization effect will dominate and the FTA will be welfare-
improving. This can be seen by noting that, in the limiting case in which -1, trade with ROW becomes
insignificant -- the terms of trade effect disappears and only the benefits to trade liberalization matter. This
limiting caseis equivalent to the gains from tariff reduction in a two-country world, so wefare of membersrises

monotonically astheinternal tariff t isreduced (i.e., tg~1 as B -1 inpart (b)). For small blocs, on the other

7 As compared to the case of customs unions, this finding resembles the one due Ethier and Horn (1984)
who showed that internal freetradeis not optimal for a small customs union with positive common external tariffs,
but differs from the one due to Bond et al. (2001) who proved that internal free trade is optimal when the common
external tariff maximizes union welfare.
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hand, the benefits of internal liberalization approach zero as - 0 because internal trade becomes an
inggnificant share of total trade. However, terms of trade effects also disappear as 5 ~ 0 because theimpact of

changes in ¥ on world prices goes to zero. (It can be shown, for example, that lim (dW/dt)(W/t) = 0).
p-0

2.5 Optimal Policiesin ROW

We next turn to an examination of how ROW’s optimal tariff responds to changes in the FTA internal tariff, t.
The tariff reaction function for ROW is derived by finding the value™f  that satisfies (5b) for given FTA
tariffs. Using our symmetry assumptions and the results of Lemma 1, the excess demand functions of the FTA
members can be expressedl\ajé(‘l’, d5) i#dr2 and j=1,2,3. The optimal tariff of ROW will thus be a
function of ¥ , so its best-response function can be expressgtiay f(¥(rt)) . We can establish the

following properties for this function:

Proposition 3: Assume (C1), (C2), and suppose the tariffs of FTA members 1 and 2 are below their
prohibitive levels. Then, ROW will have a best-response tapfffr,t) (¥, t)) , such that

f'(¥()) <0. Therefore,

@) dp*(t,t)or <0

(b)  Sp*(z,et > 0.

Part (a) of Proposition 3 saysthat ROW respondsto anincreaseinthe FTA external tariff © by lowering
its own externa tariff ©*. In other words, the external tariff of the FTA is a strategic substitute for ROW'’s
tariff. The intuition for this result can be seen by first considering Lemma 1 which shows, that is
independent of ROW'’s tariff policy. Thus, one can think of this as a two-good model in which ROW imports
a composite commodity from the FTA. An increase in the FTA’s external tariff reduces the import demand
of the FTA, which raises the price elasticity of demand for ROW exports and thus diminishes ROW'’s
monopoly power in trade. Thisduces ROW to charge a lower tariff on its trade with the FTA. An increase
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in the FTA’s internal trade barriers will have the opposite effect on ROW'’s optimal tariff (part (b) of
Proposition 3). Increasing internal trade barriers raises the demand for ROW exports and reduces the elasticity
of demand. This, of course, induces ROW to raise its tariff. Hence, the internal tariff of the FTA is a strategic
complement for ROW'’s tariff.

These results identify another reason as to why FTA members find the complete removal of internal
tariffs unappealing. Internal trade liberalization, by inducing FTA members to behave less aggressively
externally, on balance enhances ROW’s monopoly power in trade and thus exacerbategithefifdbA
members to internalize their (external) tariff externality. In other words, as internal tariffs approach zero, the
additional benefits of liberalization get smaller, but the terms of trade losses due to lower FTA external tariffs

and higher ROW tariffs do not. We are now in a position to determine equilibrium.

3. Equilibrium Tariffsand Welfare

Proposition 2 derived the welfare effects of internal liberalization for the FTA under the assumption that ROW
tariffs do not change. Now that we have derived the properties of the reaction functions of the FTA members
and ROW, we can obtain results on the equilibrium tariffs between ROW and the FTA when ROW reacts
optimally to the liberalization of trade within the FTA. These results on tariffs will then be used to study how

internal trade liberalization affects wdfare of FTA members and ROW.

3.1 Inter-Bloc Tariff Adjustments

Starting from the three-country (pre-integration) Nash equilibrium, where the initial tariffs are denoted

{ty, ™ ty}, Weconsider the effects of eiminating internal barriersin the context of Fig. 2 whose axes arethe

external tariff of arepresentative FTA member and of ROW. The pre-integration Nash equilibriumis captured

by paint N, the intersection of ROW'’s best-response function (dashed-line curve) and the best-response function

of the representative FTA member (not shown). These functions are drawn for a given t, and in this case we
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settat ty.
It follows from Propositions 1 and 3 that the dimination of internal barriers will cause a leftward shift in
both best-response functions. In order to compare the magnitude of these shifts, we can compare these best-
responses to the situation that would arise if the FTA external tariff adjusted in a Kemp-Wan fashion relative
tothepre-integration equilibriuminstead; that is, if t = x(¥;,t=1) where ¥, = ¥(z, t,)). Proposition 3 showed
that ROW'’s best-response is a functiof  alone, so ROW's best-response ¢, t=1),t=1) = N ,
as illustrated by poirK in Fig. 2. Furthermore, Proposition 1(a) established ¢ifa}, t=1) <x(¥,,t=1) ;
therefore, the FTA members’ best-response tariff must lie to the left of KoitBince the best-response
functions of both parties are downward sloping and intersect uniquely when t = 1, the conditional FTA
equilibrium tariff pair at internal free trade, i.e, {17}, must be a a point like F in Fig.2 where
1o <x(¥y,t=1) <t andt; >ty .
The above discussion focused on the case in which the initial equilibrium was the pre-integration Nash
equilibrium. Interestingly, however, the same argument can be made starting from any conditional Nash

equilibrium withte (1,t] . This yields the following result:

Proposition 4: (Tariffs) Suppose an FTA has an internal tariftof (1,t,] . et= ¢(zy,t,) and
1; = ¢*(z,,t,) denote a conditional FTA tariff equilibrium. If the FTA members completely eliminate

their internal tariff, the tariffs{rF,r;} in the resulting Nash equilibrium will satisfy

@ 1 < x(Y(ry,t),t=1) <1,

(b) 1 >1 .

Part (a) shows that along a path of internal tariff reductionsto free internal trade, the externa tariff of
the FTA members will aways be above the level chosen whent =1. This means that for FTA members the

Kemp-Wan externa tariff islower than theinitia equilibrium and, furthermore, the optimal external tariff is
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even lower than the Kemp-Wan level at the full-integration equilibrium. Part (b) shows that ROW responds
by charging a higher tariff. Thus, FTA formation results in lower tariffs for members and higher tariffs for

ROW.

3.2 Welfare Effects of Complete Liberalization

What do the changes in external tariffs identified in Proposition 4 mean for welfare of ROW and FTA

members? Combining Propositions 3 and 4, we may answer this question as follows:

Proposition 5: (Welfare) Supposewehavea conditional equilibrium {z,,z;} for t, € (1,t,] . An FTA between
symmetric countries that completely eliminates internal trade barriers always benefits ROW. The FTA
will benefit its membersif their combined sizeis sufficiently largerdativeto ROW. However, smal FTAs
may be welfare-reducing for its members. Specifically,

@ W t=1,7) > W*(r,t;,77)

() Thereexistsa Be(0,1) suchthat W'(t.,t=1,77) > Wi(t,,t,, 1) for B >B.

To seewhy ROW welfare must rise, consider the effect of areduction in the internal tariff fromt =t
to t =1, asshown in Fig. 2. ROW welfare at point K will be equa to that at the initial point N by the
definition of the Kemp-Wan tariff reduction. ROW welfare at point F must exceed that at point K, however,
because ROW welfare is decreasing in ¢ along its best-response function. Thus, the movement from N to F
must raise ROW welfare. For an FTA member, Proposition 2(a) showed that the movement from N to G had
an ambiguous effect on welfare. The movement from G to F iswelfare-reducing for FTA members because
the welfare of thetypical member isdecreasingin ©* along itsreaction function. The overal effect on welfare
for the FTA member isambiguous. However, it is clear that when ROW tariffs adjust optimally in response

to FTA liberalization it becomes more likely that FTA members will lose from this form of regional
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integration.

Part (b) saysthat, if the FTA members arelarge enough they will benefit from the formation of the FTA.
The intuition for this result is that, for FTA members whose combined size relative to ROW is sufficiently
large, the benefits from internal liberdization are large while the welfare losses due to terms of trade
deterioration with ROW are small. One can also see this result by considering the limiting case in which the
FTA members become arbitrarily large by letting p - 1. Thewelfareleve of FTA memberswith interna free
trade will approach the level with global free trade level, because the tariff-distorted trade with ROW is an
insignificant fraction of world trade. In contrast, prior to internally free trade, member welfare will approach
thelevel inthe Nash equilibrium of atwo (symmetric) country tariff-setting game, which islower than the free
tradelevel. Since the respective payoffs are continuous in the FTA'Ysize, , the FTA payoff with internal free
trade must be higher than the Nash equilibrium payofffor  sufficiently close to 1. In contrast, when the FTA
is small, the gains from internal liberalization are also small because of the small volume of internal trade.
However, the welfare loss from deteriorating terms of trade with ROW will be large because of the large
volume of trade with the outside country.

Fig. 3 provides some further insightsoat the role of relative FTA size, asgggiested in Proposition 5b.
The reported calculations suppose?2 and the payoffs are normalized so that the free trade welfare level of
the representative region in a country equals*10dhe solid lines show the welfare of the FTA members
(WNl) and ROW W, ) in the pre-integration Nash equilibrium as a function of the relative size of the FTA.
For [ below the value given by poiB}t the market power of ROW is sufficiently large that its welfare in the
pre-integration Nash equilibrium exceeds the free tradefeddie dotted-line curves show the welfare level

of FTA members ‘(VFl ) and ROWW," ) in the FTA equilibrium with complete internal liberalization. As

18 The payoffs are transformed by multiplyi ng the utility of each country by 100/(1+a). It iseasy to verify
then that under globally free trade, we would have W' =100 for the representative region in country i (=1,2,3).

19 These possibilities arise for extreme size configurations thereby confirming the idea that sufficiently
large countries are likely to win tariffs wars, as pointed out in Kennan and Riezman (1988) and Syropoulos
(forthcoming).

21



indicated by Proposition 5(a), ROW gains from the formation of the FTA for all values of 3, with the
percentage gains being largest when the FTA isrelatively large. For FTA members, the critical value E
identified in Proposition 5(b) is about 0.Bhe simulations suggest a stronger result than the onein Proposition
5, since they show that there isarelative size E such that FTA members benefit from formation of the FTA
iff B> p.

An interesting feature of Fig. 3 isthat the formation of the FTA enlarges the set of relative sizes under
which aglobal free trade equilibrium becomes undesirable. Specifically, for sizes associated with the range
of pointsB and F, global freetradeis preferred by al countries over the pre-integration Nash equilibrium, and
thusfeasible. Theformation of the FTA reduces this of sizesto those that are associated with interval CD, as
the FTA members (ROW) now prefer(s) the FTA regime over global freetradefor all size configurationsalong
segment DF (AC). Thisclearly suggests that while, in the short-run, FTAs may be welfare-improving in the
Pareto sense, they may end up being "stumbling blocks" (Bhagwati, 1992) to the attainment of global freetrade
in the longer run.® Lastly, it should be noted that FTA welfare does not rise monotonically with FTA size
either in the pre-integration equilibrium or in the FTA equilibrium. Using techniques similar to thosein Bond
and Syropoulos (1996a), it can be shown that WFl approachesthefreetrade welfare level from aboveas f - 1.
A similar point isvalid for ROW welfareas B - 0.

With the help of theanalysisin Bond et a. (2001), we can contrast the aforementioned results with those
obtained in the customs union case. It can be shown that, if a CU forms, the optima common external tariff
will berelated to theinternal tariff t as shown by schedule N'H (Fig. 1) and that this schedulewill not lie below
the Kemp-Wan path through point H’ (not drawn). Pulling the above observations together, it can also be
shown that, even if ROW were allowed to behave optimally, the common externd tariff of the CU would be

larger than the Kemp-Wan tariff that would keep theworld price at the pre-integration level. Thisimpliesthat

2 1n independent but related work, Ornelas (2001) obtained a similar result in the context of a reciprocal
dumping model in which policymakers also have (domestic) distributional concerns.
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the formation of an unconstrained CU benefits its members and hurts ROW (Syropoulos, 1999).

3.3 Determining the Critical Sze for Welfare Improvement with an FTA

Theandytic resultsin Proposition 5 suggest an important rolefor the size of FTA membersin determining the
benefits of FTA formation. For policy purposes, it would be useful to have an idea of what factors determine
how large an FTA hasto beto ensure that its members benefit from complete liberalization of internal trade.
In addition, it would also be useful to know whether partia internd liberalization can be beneficial for FTAs
whose size falls below the critical value. In this section we provide some additional simulations to address
each of these issues.

Table lillustrates how E varies with two parameters: the degree of comparative advantage () and the
elasticity of substitution in consumption (o). Thelatter parameter wasrestricted to ¢ =1 intheformal analysis
to derive analytical results, but here we allow it to vary to highlight the sensitivity of our findings to this
assumption. Theresultsreported in Table 1 indicate that E isincreasing in « and decreasing in 0. Therefore,
small FTAs are most vulnerable to adverse effects of internal liberalization when the degree of comparative
advantageislarge and the elasticity of substitution between productsislow. InBond and Syropoul os (1996a)
it was shown that trading blocs will set higher external tariffs when « is high and o is low, because the
elasticities of the offer curves arelowest in this case. This suggests that the losses of the small trading blocs

are largely due to the exercise of market power by ROW in adjusting its external tariff.

TABLE 1

Values of E for aternative parameter values

o
a
1 2 5 10 20
1 212 137 .087 071 .062
2 .283 184 114 .091 .079

23



5 341 225 135 105 .090

10 .359 240 138 107 .092

Figs. 4a and 4b can be used to see how the welfare of FTA membersis affected along the path of internal
tradeliberalization. We consider two cases: ahigh dasticity of substitution (¢ = 5 in Fig. 4a) and alow dasticity
of substitution (¢ =1 in Fig. 4b). For both cases we choose avalue of f =.1< E for which an FTA with
complete internal liberalization is welfare reducing. We choose this value to show that partial liberalization can
be beneficial in cases where complete liberalization is not. The dotted-line curves in Figs. 4a and 4b illustrate
how welfare varies with the internal tariff under the assumption that ROW'’s tariff remains fixed at its pre-
integration level. They show, as Proposition 2 states, that starting from internal free trade, an FTA can increase
its welfare by increasing the internal tariff rate. In fact, the welfare of FTA members is maximized at some t >
1 (as in Proposition 2b), although the benefit from stopping short of complete internal liberalization is relatively
small. The dotted-line curves in Figs. 4a and 4b also show that, starting from the pre-integration Nash
equilibrium, if ROW were constrained not to raise its external tariff, the formation of an FTA would be beneficial
even when the aggregate size of the FTA is sthall.

The solid-line curves in Fig. 4a and 4b illustrate the effect of internal liberalization on welfare in each case
when ROW's tariff is set optimally. Sine=.1 <E , we know that an FTA with complete internal liberalization
leads to lower welfare than Nash equilibrium. However, Fig. 4a shows that when the elasticity of substitution
is high, partial liberalization can be welfare-improving. Also, note that the welfare maximum occurs at a
significantly higher value of the internal tariff, t, than when ROW's tariff is held constant. On the other hand,

when the elasticity of substitution is low, all degrees of internal liberalization are welfare-reducing for the FTA.

2L The validity of this observation appears to remain intact under awide range of parameter values. In
fact, our simulations failed to identify parameter values under which FTA welfare falls below its pre-integration
level when ROW does not behave strategically.
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4. Concluding Remarks

Our results indicate that the formation of an FTA improves the terms of trade and welfare of nhonmember
countries because it creates an incentive for members to reduce their externa tariffs. However, for member
states, there are two opposing effects. In equilibrium, their terms of trade vis-a-vis ROW deteriorate and this
iswelfare-reducing. At the same time, the liberalization of internal trade causes intra-union trade to expand
and thisis welfare-improving. We have shown that, as long as member countries are sufficiently large, the
latter effect will dominate and the formation of an FTA will benefit both members.

These results contrast with the case of a CU, which will have a smaller externa tariff reduction (or an
increasein external tariffs) asaresult of regional integration. Thisoccurs because CU membersjointly choose
the external tariff to maximize union welfare, and thus solve the (positive) tariff externality that exists
whenever two countries import the same good from ROW.#

Our results are contingent on the assumptions that the structure of FTAS is exogenously given and that
direct trade liberalization between the FTA members and ROW is not possible. Y et, our analysisis relevant
for the analysis of endogenous coalition formation and has interesting implications for whether FTAs are
"stepping stones' or "stumbling blocks' to the attainment of global free trade. Aswe have seen, an FTA may
be welfare-improving in the Pareto sense relative to no cooperation at al. Still, these welfare gains may very
well undermine global free trade because, depending on the relative size of trading blocs, they may render this

regimelessattractiveto FTA membersor ROW. Futurework could consider in finer detail how the formation

22 With the objective function that we consider, a CU would always be preferable to an FTA for symmetric
member countries because of its more favorable market power effects. Thus, this model does not provide a positive
theory of FTA formation. However, it does provide insights about how international distributional effects are likely
to differ between FTAsand CUs. It also suggests that FTAs are more favorable from a world welfare perspective
since tariff setting is relative less aggressive and outside countries are not harmed. Further, it points out that
Article XXIV of the GATT (the Article that constrains PTA members not to raise external tariffs beyond pre-
integration levels) isirrelevant for FTAswhileit may be binding for CUs (Syropoul os, 1999); and, since under an
FTA, it is ROW that behaves more aggressively in the post-integration equilibrium, the analysis brings to the fore
the notion that GATT rules that prevent ROW from raising its tariffs may be as important as Article XXI1V. In
practice, an important reason of why countries prefer an FTA over a CU isthat they enjoy greater flexihility in
conducting their trade policy vis-a-vis ROW.
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of an FTA might affect the appeal of multilateral trade liberalization, paying special attention to incentive
constraints and intra-union asymmetriesin relative size.”

Our analysis also abstracted from special interest politics and how political economy motives might
affect tariff-setting incentives. One can adapt our approach to analyzing such problems by reformulating the

objective functions of the individual countries.

3 1n aprevious version of this paper (Bond et al. (2000)), we numerically explored the effects of intra-
union asymmetriesin size and found that, in the absence of compensatory transfers, small countries favor the
formation of an FTA with large partners while the latter may not. This differs from McLaren’s (1997) finding that
the anticipation of a trade agreement (with side payments) between two countries may leave the “small” partner
worse off, as compared to non-cooperation. The key reason for this difference in results is that McLaren allows
private agents in the small country to undertake irreversible investments under the prospect of free trade thereby
amplifying the country’s dependence on trade and eroding its (strategic) bargaining position in future negotiations.
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Appendix
Proof of Lemma 1. The fact that g,=1 is an equilibrium can be seen by substituting the symmetry
assumptionsinto (3) and (4). The uniqueness result from Bond and Syropoulos (1996a) ensures that thisisthe
only equilibrium. If the symmetry assumptions are substituted into (3), the excess demand functions for good
3 by FTA members can be written as M3i/N 2 = BB*(a+B-PYa)/[20(B*+BW¥)] for i =1,2 and the excess demand
for FTA goodsby ROW as M */N2 = B(1-B)[(a+ B*)q-B**]/(B+B*c*). Thepricedasticities of thesedemands
are &= -(0M3/3q)/(My/q) = (a+P)/(a+B-B¥a) >1 and e*= (a+B)a/(a+p7)q-pt"] > 1, respectively.
Moreover, letting y=-(@My/O¥)(M3/¥) = WR(a+p+p(BY+p*)(a+p-p¥g) > 0 and
y* = - (OM )M *) = B+ B) +Bl/[(B+ BT (a+ B)g-p*t*]] >0, wehavee > y and e* > y*. Now,
using the budget constraint, the market-clearing condition for good 3 can be written as 2q M3l =M*. Totaly
differentiating this expression and using the definitions above yidds the comparative statics results of Lemma

1(b): -1< G/¥ = -yl(e+e*-1) <0and 0 <" = y*l(e+e"-1) < 1. ||

Proof of Proposition 1: To establish existence and the postulated properties of the FTA’s aggregate reaction
function ¢(t”,t) it is convenient to work with variabl# andt (insteagd of and t). Going back to country 1's
welfare decomposition in (9), attribute the changes in world pgges gand  to a change in the external tariff
r%. These price changes can be derived by utilizing the definitions of the import demand functions (which follow
from equations (2) and (3)) in the balanced trade condition (4), and imposing conditi¢+{&€ 3L after
differentiating (4) appropriately. Doing so leads to equation (10) which describes country 1's first-order condition
(FOC) for welfare maximization and defing&™,t)  implicitly. After some cumbersome algebra, it can be shown

that oW (-) /ari3 =0 with symmetry is equivalent to the requirement that

(A1) ¥ = Q(¥,1,17) = q(¥,17)
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where
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The q(¥,7*) function in (A.2) describes the world price for good 3 (ROW’ exportable) that clears world
markets. It is useful to keep in mind that, by symmedyy.,qg, =1 and that differentiatigi'ot ") gives the
properties described in Lemma 1.

We now note the following points: First, it can be easily verified @@t t,z*) >0 for any giventt and
that do not eliminate internal and external trade flows. Sec&pe,0 , as shown below. Thus, for givent and
t*, there exists a value foF  that solves (A.1). To illustrate this point consider Fig. A.1 which depicts
Q(W,t,t") and¥ (the solid-line curves) as functionsd6f . The properti€¥(f,t,t™) ensure that it will
intersect thel  schedule uniquely, as shown by pgoint

To establish thaf2,, <0 , we differentiate (A.1) with respec¥to  logarithmically to find

vQ, Wa, W, ¥
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Differentiating (A.2) with respect t allows us to rewrite the above expression as
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It is now easy to check by differentiating (A.3) and (A.4) that both expressions in the curly brackets are negative.
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Part (a): To prove this part it is sufficient to show that Q . < 0. Following a procedure similar to the one

described aboveit isdirect but tediousto check by differentiating (A.1) and (A.2)-(A.4) appropriately that indeed

In terms of Fig. A.1, an increasedh  cause<iHg schedule to shift downward. This is shown by the dashed-
line schedule which intersec®  at the new pBireince the increasetdh causBs to fall while t remains

fixed, by (6), it will be the case that the best-response tariff falls thereby establishing part (a).

Parts(b) and (¢: Logarithmic differentiation of2(W¥,t,7*) in (A.1) with respect to t gives

0 W Uy ta(lvo)| (a+B)BY | (apBTT|
Q H A Wi [2(B7+p¥)*  (B+B™t")?
to(l+a)| (a+P)(a+f?) (2B +BY) + BYIE)B"+2BY) |
Kk 2" +BE)*(B+p"c”
In the context of Fig. A.1, the above implies that a reduction in the internal tariff t caug¥g the curve to shift

downward, as shown by the dashed-line curve that intersecis the  curve Bt &imte this implies tha¥
falls, by the definition o in (6), the best-response external tariff  falls below its Kemp-Wan level thereby

establishing parts (b) and (c). I

Proof of Proposition 2: Proposition 2 follows immediately from the welfare decomposition in (9) and the

results of Proposition 1, as discussed in the text. [

Proof of Proposition 3: According to the optimal tariff formula* = €/(e -1) . Substituting into this result



for & asderivedintheproof of lemma 1, we obtain the best response function for ROW tobe t* = (a+ B)/(B¥0q),
where g=q(¥,t") by Lemmal. It followsfromLemma 1 that the dasticity of qwith respect to t* is contained
in (0,1), so ROW will have a unique optimal tariff that is decreasing in ¥. Proposition 3 then follows from this

result and the properties of V. I

Proof of Proposition 5: Derivation of Results for an Arbitrarily Large FTA

The case of an arbitrarily large FTA is considered by taking the limit as B~ 1. Using the dasticity formulas
derived in Lemma 1, weobtain lime* =1, lime = (1+a)/a and lim q = Y¥. Theexternal tariff imposed by
B~1 B-1 B~1

the FTA members in this case can be obtained by solving (A.1)-(A.4) and using 3~ 1, which yields an optimal

external tariff of FTA members of

lim © - 2t(1+ 30+ 302+ t+3at +ot)
B-1 (1+0)(1+t)(L+a+t) '

In contrast, the optimal external tariff for a customs union is the solution to ¥, = ¢*/(¢* - 1), which yields
lIsirr; 1 = . Theoptimal tariff of ROW is ;Ism; t* = 1+a. Notethat, inthismodd, small countries maintain some
market power in the limit because they are the sole exporters of the goods in which they have a comparative
advantage.

Substituting theseresultsin(8) yidds Iﬁm; W1 = 2(1+ o)tY2/(1+t). AstheFTA becomesarbitrarily large,
the payoff to the FTA is maximized at t =1 where it achieves the free trade level. Terms of trade have an
insgnificant effect on welfare of the FTA as -1 because the volume of trade becomesinsignificant. Inthepre-
integration Nash equilibrium, llser t = (1+20)*, whichisthe optimal tariff in atwo-country tradewar. Thus, in

the limit, internal trade liberalization is unambiguously beneficial because it raises welfare from the Nash

equilibrium leve to the free trade leve. I
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