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On the Economic Deter minants of Free Trade Agreements

Free trade areas may well be an endogenous variable — that is, a response to, rather than a
source of, large trade flows. . . . Presumably, [ governments] are more likely to form free trade
areas, since the benefits outweigh the costs. (Robert Lawrence, 1998, p. 59)

Ever since Viner (1950), international economists have debated whether or not free trade
agreements — on net — enhance or reduce economic agents welfare. For ahalf century, free trade
agreements (FTAs) have been accepted if the anticipated trade “ creation” exceeds the anticipated trade
“diversion” for the members. In Vinerian terms, the formation of an FTA between two countries, leaving
unchanged tariffs against other countries, could |eave the two countries better off or worse off.

While most of the literature has focused on the welfare gains or losses from FTAs for member
(and nonmember) countries, thereis no study in the literature that has tried to explain —or predict —
FTAs between pairs of countries, in the spirit of Lawrence' s quote. As the quote above notes, FTAs may
well be an endogenous variable. Lawrence' s remark, in fact, should come as no surprise to trade
economists asthereisalarge literature in international economics on endogenous trade policy. As
Trefler (1993) notes:

Trade theorists continue to puzzle over their surprisingly small estimates of the impact of trade
liberalization on imports. All explanations of the puzzle.. . . treat trade liberalization as a given.
But the level of trade protection is not exogenous (p. 138).

While alarge literature exists explaining tariffs and nontariff barriers cross-sectionally, there is no study
that has attempted to analyze econometrically the cross-sectional determinants of FTAs— much less one
based upon aformal economic model.

The goal of this paper is to determine the economic factors influencing the likelihood of pairs of
countries forming an FTA in agiven year, based upon a qualitative choice methodology. We hope to
provide an empirical benchmark for the determinants of FTAS, upon which strategic and political factors
can subsequently be embedded. Qualitative choice, or quantal response, models were designed to
provide economists with the ability to evaluate decision behavior when choices are discrete (e.g., voting
“yes’ or “no”) and characteristics of the population are unobservable (e.g., utility gain or loss from a
policy decision). The decision to forman FTA isessentially abinary choice by a pair of countries
governments since, according to the GATT’ s Article XX1V, only complete (no partial) FTAs can be

formed between pairs of countries. AsMcFadden (1975) noted, “Governments. . . are often given the



general mandate to maximize ‘public welfare’ . ..” (p. 401). Qualitative choice models provide a
framework to estimate the probability that a pair of countries’ governments are making a decision as if
maximizing their respective agents’ utilities in the absence of observations of utility. Such models
provide “aready interpretation of the selection probabilities in terms of the relative representative
utilities of alternatives’ (McFadden, 1974, p. 112). Thisframework allows us to determine whether the
economic characteristics identified in the theoretical model influence these probabilities empirically.

For the impatient reader, we find that trade-creating and trade-diverting economic characteristics
of two countries' representative consumers matter in explaining the probability of an FTA between their
governments. Pairs of countries with FTAs tend to have the particular economic characteristics that the
theory suggests should enhance the two countries' net trade creation and welfare (although possibly
reducing the nonmembers' net welfare). We find strong evidence that pairs of countries’ governments
tend to form FTAs: (i) the closer are two countriesin distance (more trade creation); (ii) the more remote
apair of natural trading partnersisfrom the rest of the world, or ROW (less trade diversion); (iii) the
larger and more similar in economic size are two trading partners (more trade creation); (iv) the greater
the difference of capital-labor ratios between two trading partners (more trade creation); and (v) the
smaller the difference of the members’ capital-labor ratios with respect to the ROW’ s capital-labor ratio
(lesstrade diversion). In the case of our framework, these pure economic characteristics can predict
accurately 83 percent of the 289 FTAs existing among 1431 country pairingsin 1996 for which data
were available and 97 percent of the remaining 1142 pairs of countries with no FTAS.

The remainder of this paper is organized as follows. Section | motivates the analysis,
distinguishing between the literatures on the “ pure economics’ of FTAs and on the “political economy”
of FTAs. Section Il presents the theoretical model. Section 111 discusses simulations demonstrating
theoretical relationships between the utility changes from an FTA and intercontinental transport costs,
intracontinental transport costs, average levels of and differences between countries' real GDPs, and
differencesin relative factor endowments. Section IV discusses the econometric methodology and data
requirements. Section V presents the empirical results and an evaluation of their robustness. Section VI

interprets the results. Section VII concludes.

|. Motivation and Related Literature

The pure economic theory of trading blocsis essentially part of the broader theory of preferential trading
arrangements. Thistheory . . . isa subject of inherent complexity and ambiguity; theory per se identifies the
main forces at work, but offers few presumptions about what is likely to happen in practice. To make any
headway, one must either get into detailed empirical work, or make strategic simplifications and stylizations
that one hopes do not |ead one too far astray. Obviously detailed empirical work istheright direction . . .



(Krugman, 1993, p. 60).

Krugman (1991b) delineated sharply for the 1990s the debate on the relative merits of regional
FTAs. Inthat paper, he appropriately separated discussions of the “economics of trading blocs” and the
“political economy of FTAs.”! In the 1990s, the debate about regional FTAs has subsequently followed
these two tracks. For instance, the literature on the “economics’ of trading blocs essentially addresses
FTAsin acompetitive framework, either perfect or monopolistic competition. In their Handbook of
International Economics chapter “Regional Economic Integration,” Baldwin and V enables (1995)
similarly discuss the economics of FTAsin terms of competitive frameworks only; Baldwin and
Venables synthesis categorizes the approaches into first-generation (static perfect competition with
constant returns to scale), second-generation (static monopolistic competition with increasing returns),
and third-generation (dynamic competitive factor-accumulation) models.? By contrast, Rodrik’s (1995)
chapter “Political Economy of Trade Policy” addresses political economy frameworks. We discuss each
of these two approaches in turn, with the focus of the present paper on the former only.

As Baldwin and Venables (1995) note, the original analysis of the relative economic merits of
trading blocs is attributed to Viner (1950), who addressed trade creation versus trade diversion within a
perfectly-competitive industry. The ambiguous relative merits of an FTA were derived in a setting with
no transport costs and unchanged tariffs of bloc members on non-bloc trading partners, and led to a
voluminous literature interpreting his analysis. The ambiguous welfare effects from an FTA apply to
member and nonmember countries.

In addressing the economics of FTAS, Krugman (1991a,b) addressed the relative merits of FTAs
in a static monopolistically-competitive framework, similar to the “core” second-generation models
discussed in Baldwin and Venables, but recognized economic geography. With zero intercontinental
transport costs, continental FTAs decrease welfare unambiguously. With prohibitive intercontinental
transport costs, such agreements increase welfare unambiguously, leaving the results contingent upon the
degree of transportability of goods.

Krugman (1991b) concluded that — despite the potential for trade diversion — because most FTAS

are among “natural” trading partners, the likelihood of much trade diversion was small and “prospective

A similar decomposition is discussed in Kowalczyk and Davis (1998).

%The static effects are the net gainsto a country’s representative household from an FTA due to changesin trade
volumes, trade distortion costs, or terms of trade that would arise in a perfectly competitive framework (with constant returns).
These potential gains would be supplemented in the monopolistically competitive framework with scale and variety effects. The
potential dynamic gains arise once factor accumulation is alowed, leading to potential investment creation and diversion.



moves toward regional free trade would almost surely do more good than harm to the members of the
freetrade areas’ (p. 21). However, in his subsequent commentary, Bergsten (1991) noted: “Thisisan
empirical question on which Krugman offers little supportive evidence” (p. 48). Our paper is concerned
with providing supportive evidence.

The resulting debate led Frankel (1997) and Frankel, Stein, and Wei (1995, 1996, 1998) to
distinguish between natural, unnatural, and supernatural FTAs. First, as shown in Figure 1, for high
intercontinental transport costs (b > 0.15), FTAs between countries geographically close — natural FTAs
— are welfare enhancing and should lead social plannersin these countries to adopt FTAS, because large
intracontinental trade creation would dominate small intercontinental trade diversion as intracontinental
(intercontinental) transport costs are zero (positive). Second, for any level of intercontinental transport
costs, FTAs between countries geographically distant —unnatural FTAs— are welfare decreasing and
should lead countries’ social plannersto avoid FTAS, as the welfare loss from intracontinental trade
diversion exceeds the welfare gain from intercontinental trade creation. Third, for low intercontinental
transport costs (b < 0.15), FTAs between countries geographically close — denoted supernatural FTAs by
Frankel, Stein, and Wei (henceforth, FSW) — are welfare reducing and should lead social plannersin
these countries to avoid FTAS, because intracontinental trade creation would be dominated by
intercontinental trade diversion.

In the context of a qualitative choice framework with social planners, the FSW analysis and its
implications suggest two hypotheses. First, other things constant, the more natural (i.e., closer) are two
trading partners, the more likely an FTA will be formed by the countries’ governments due to more
potential trade creation. Second, the more remote from the rest of the world are continental trading
partners (i.e., the larger are intercontinental transport costs), the more likely an FTA will be formed due
to less potential trade diversion. Consequently, the FSW model suggests two potential economic factors
that could predict FTAS: the distance between two countries and the remoteness of two (continental)
trading partners.?

In reality, however, the world is not so generous as to make all countries identical in terms of
economic size or relative factor endowments, nor are intracontinental transport costs zero. First, as
noted in comments on FSW (1998) by Krugman (1998), the restriction of identical economic sizes may

not be innocuous:

3In the context of Figure 1, the distance between two countries captures the vertical difference between the natural and
unnatural lines for agiven b, and the remoteness of a pair of continental trading partners captures movement along the natural
line.



My second, more analytical, concern is with the way Frankel, Stein, and Wei map the theoretical model onto

thereal world. . . . thereisa crucial assumption in the model that is not nearly true of the real world: that

countries themselves are of equal economic size. In reality, of course, the size distribution of GDPsis highly

unequal, and this surely makes a major difference when we try to model the effects of integration (p. 115).

Second, the models in Krugman and FSW assume a world with one factor and one industry. As
noted in Deardorff and Stern (1994) and Haveman (1996), such a model precludes trade in traditional
comparative advantages, such as Heckscher-Ohlin trade. By eliminating traditional comparative
advantages, the model may be relying too heavily on imperfect substitution among products that “ stacks
the cards’ against bilateralism (Deardorff and Stern, 1994, p. 56).

Third, the Krugman and FSW models assume intra-continental transport costs are zero. Just as
FSW noted Krugman’s conclusions are sensitive to intercontinental transport costs, Nitsch (1996)
challenged the FSW work by noting that the results are sensitive to intra-continental transport costs.
Nitsch argued that introducing an intracontinental transport cost may cause the FSW phenomenon of
“supernatural” FTAsto “disappear.” Theintuition behind thisisthat the net benefits of a continental
FTA are due to the relationship of intercontinental transport costs relative to intracontinental costs. In
FSW, the assumption of zero intracontinental transport costs is not innocuous; the trade diversion effect
on welfare of acontinental FTA is enhanced with zero intracontinental transport costs.

Our paper generalizes the Krugman-FSW model to allow for economies with different absolute
and relative factor endowments, and intra- as well as inter-continental transport costs. In our framework,
governments are assumed to maximize their citizens economic welfare. The net welfare gain or loss of
two countries from forming an FTA depends on the trade creation versus trade diversion of the members.
The economic determinants of trade creation and trade diversion can be categorized into three groups.
Thefirst group is economic geography factors. Other things equal, trade creation will be greater the
closer are two countries, and trade diversion will be less the more remote two (natural) trading partners
are from the ROW. The second category isintra-industry trade determinants. Trade creation will be
greater the larger and more similar are two countries’ economic sizes, and trade diversion will be less the
smaller is the economic size of the ROW. Thethird category is inter-industry (or Heckscher-Ohlin) trade
determinants. Trade creation will be greater the wider are relative factor endowments between two
countries, and trade diversion will be less the smaller the difference between the relative factor
endowments of the pair and that of the ROW.

Finally, since we introduce an alternative approach toward assessing FTAS, we discuss briefly

issues that we do not address to make our analysis tractable and to limit the paper’ s scope and length.



First, as noted earlier, the alternative track to the literature on the “ pure economics’ of FTAsisthe
literature on the “ political economy” of FTAs. Thelatter literature is concerned largely with explaining
theoretically the level of trade liberalization in general, or an FTA in particular, based on the relevant
economic actors in an imperfect market structure with little competition. As discussed in his Handbook
of International Economics chapter “Political Economy of Trade Policy,” Rodrik (1995) notes that these
models are quite distinct from the competitive structures discussed earlier either because, asin Grossman
and Helpman (1995), ownership of specific factorsis assumed to be highly concentrated among a few
factor owners, or because the government has a preference for a certain distributional outcome that
differsfrom that of the social planner. In the absence of special interest |obbies or certain government
distributional preferences, a country’s government would act as asocial planner, maximizing the welfare
of the country’ s representative household.

Empirical investigationsin the political economy literature of the determinants of endogenous
tariff and nontariff barriers across industries and countries abound. However, as Rodrik (1995) notes, the
standard approach has been to regress some measure of protection on a number of economic and political
variables. He adds that “the links between the empirical and theoretical have never been too strong in
thisarea” (p. 1480). To our knowledge, Goldberg and Maggi (1999) and Gawande and Bandyopadhyay
(2000) are the only empirical studiesin the political economy literature on determinants of trade
protection based upon an explicit theoretical model.

Asthis paper is the first to attempt to explain empirically the determinants of FTAS, we choose
here to assume a social planner for each country that maximizes the welfare of its consumers. Whilein
reality, political lobbies and government distributional preferences may well influence FTA decisions,
we choose intentionally to ignore these factors to limit the scope and enhance the tractability of our
analysis. We find empirical support for our approach in Goldberg and Maggi (1999) which found “the
weight of [consumer economic] welfare in the government’ s objective function is many times larger than
the weight of [political] contributions” (p.1135; italics added). Specifically, they estimated the weight of
consumer welfare (political contributions) in government trade policy decisions to be 98 percent (2
percent). Our empirical investigation of select economic determinants of FTAS, based upon a general
equilibrium model with monopolistically competitive firms and a social planner maximizing consumer
welfare, consequently potentially complements the political economy literature on empirical
determinants of trade protection (where governments weigh consumer welfare, lobbying interests, and
distributional preferences). Our paper is designed to develop an empirical “benchmark” for pure

economic factors; we hope that future research will address empirically political economy factors



influencing FTA formations.

Second, we assume that the decision for a pair of countries governmentsto forman FTA is
based upon the welfare of the representative agents of the country pair, and ignore the possible net
welfare loss to nonmember countries. We assume a socia planner for each country, not for the world. In
the (more restrictive) symmetric models of Krugman and FSW, inferences could be made about world
welfare, and whether FTAs were good or bad for the world. We cannot attempt to address world welfare
empirically; werestrict our analysis to the net welfare gain or loss of trade creation versus trade diversion
for member countries.* Asnoted in Baldwin and Venables (1995), the tension between trade creation
versus trade diversion makes the net welfare gain ambiguous for nonmember and member countries.”

Third, we treat the decision to enter an FTA as abilateral, rather than multilateral, one. While
the decision to form an FTA with the EU, for instance, may appear to be amultilateral one, every country
in the EU has the ability to veto an FTA. In effect, every country in the EU decides bilaterally whether
the net national welfare gain from an FTA with another country warrants formation.®

Fourth, as we are interested in explaining empirically the cross-sectional variation in FTAsfor a
given year (1996), we assume that each country pair makes adecision in 1996 to form or not form an
FTA, or to enforce or not enforce an FTA formed prior to 1996. This “static” approach isin conformity
with most cross-sectional “gravity” analyses of bilateral trade flows where the presence or absence of an
FTA is determined exogenously annually based upon government documentation. Thus, the underlying
theory, asin Krugman and FSW, is static. In theory, the presence or absence of an FTA in agiven year

depends only upon the economic characteristics in that year (thus precluding dynamic factors, such as

4our analysis of free trade agreementsis similar in some respectsto the approach in Levy (1997). Levy uses amedian-
voter model, where all votersin a country maximize their utility and any proposal that garners a majority of votersis enacted.
Levy’sfocusis different from ours, using the median-voter framework to address whether or not bilateralism subsequently
impedes multilateralism. He adopts a two-stage approach. In the first stage, voters are asked whether they prefer a bilateral free
trade pact to autarky; in the second stage, voters are asked whether they prefer the existing regime (an FTA or autarky) to a
multilateral free trade arrangement. Like us, Levy takes as given in the first stage that consumer welfare determines whether
voters choose autarky or an FTA. One can interpret our framework as clarifying the pure economic determinants that lead
consumers (and the government) in afirst stage to choose between autarky and an FTA. Thus, our analysis does not preclude for
future research a dynamic analysis to address the important debate of the effect of regionalism on multilateralism (cf., Freund,
2000) or the effects of regional agreements inducing political pressures for nonmembers to join, such as in the domino theory of
regionalism (cf., Baldwin, 1994).

®AsBaldwin and Venables (1995) notes, “This chapter has attempted to survey and synthesize the main contributions
to this literature. Perhaps the most important conclusion to be drawn is that — despite theoretical ambiguities — RIAs (regional
integration agreements) seem to have generated welfare gains for the participants, with small, but possibly negative spillovers
onto the rest of the world” (p. 1638).

®For example, Ireland recently vetoed the accession of several Eastern European countriesinto the EU, presumably due
to similar relative factor endowments, and the likely associated national economic impact.
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existing FTAs, etc.), similar to empirical endogenous cross-sectional trade policy studies such as Lee and
Swagel (1997), Goldberg and Maggi (1999), and Gawande and Bandyopadhyay (2000); dynamic issues

are important, but are outside the scope of the present paper and are left for future research.

Il. The Modd

In the spirit of the Krugman-FSW frameworks, international trade within each of two
monopolistically-competitive sectors is generated by the interaction of consumers having tastes for
diversity and production being characterized by economies of scale. We assume two factors of
production, capital and labor, each perfectly mobile between sectors and each immobile internationally.
We label the two sectors goods and services. However, we stress that, initially, these labels are arbitrary.
Only much later in the analysis will we differentiate the two sectors along conventional Balassa-
Samuelson lines: goods (services) will be capital (Iabor) intensive in production and more (less)
tradable. The monopolistic-competition framework is standard in modeling international trade in goods
(e.g., manufactures) in the context of the new trade theory.” Within each sector, ataste for diversity
exists, captured formally by Dixit-Stiglitz preferences. Increasing returns to scale internal to the firm are
captured with fixed costs and linear cost functions.

To capture the effects of asymmetries on regionalism, we assume three continents (indexed by 1,
2, 3) with two countries on each continent (indexed by A and B). Each country is alowed potentially to
have different absolute and relative factor endowments of capital and labor. The two sectors are allowed
potentially to differ in terms of relative factor intensities, tastes for variety, and trade barriers
(transportation costs and/or tariffs). While earlier computable general equilibrium models address the
relative welfare benefits of regionalism versus multilateralism, they do not explore these effects with
explicit intercontinental and intracontinental transport costs, recognizing -- in the spirit of the Krugman

and FSW frameworks -- world geography.?

7Sapi r and Winter (1994) note that “Most service sectors operate under conditions of imperfect competition resulting
from various degrees of market power on the part of producers’ (p. 277).

8The extension of the Krugman and FSW frameworks to include asymmetric countries and sectorsisin the spirit of
Spilimbergo and Stein (1998). Their paper attempts to consider the relative impacts of interindustry trade (generated by relative
factors endowment differences) versus intraindustry trade (generated by scale and product diversity effects). Similar to ours, they
introduce two factors (capital and labor) and two sectors (agriculture and manufactures) to study the welfare implications of
regional FTAs at different per capitaincome levels. Our model differs from theirsin several respects, some innocuous and others
lessinnocuous. For instance, their model is structured so that one sector (agriculture) uses only labor in production. The other
sector (manufactures) uses only capital; production is characterized by a simple linear cost function assuming afixed cost and a
constant marginal cost per unit of capital. In their framework, countries' factor endowments “differ only in their capital
endowment” (p. 128). Consequently, differing capital-labor ratios only create differencesin per capitaincome through scale-



A Consumers

Each country has a representative consumer who derives utility from consuming goods and
services (g and s, respectively) based upon Cobb-Douglas preferences. Within each sector, the consumer
has ataste for diversity captured formally by Dixit-Stiglitz preferences. Thus, the representative
consumer for each of the six countries (i = 1A, 1B, 2A, 2B, 3A,3B) has a nested utility function:

g ng ng s n’ n’
_ n; 0s ‘.I [:14 jﬂ',i/ B&. 1/ Y n; ¢ i/ o jfi,i/ 0° /6% I_Y
U = [QBl18w + Zie18, * zj#i,i/2k=1 ) 1N [BliSue + By S,y + zj#i,i/zk=l S ] (1)

where U, denotes the utility of the representative household in country i. Let g;, be consumptionin
country i of (differentiated) good k produced in the home country (i), g, iS consumption in country i of
good k produced in the foreign country on the same continent (i’), and g, is consumption in country i of
good k produced in each of the four foreign countries on other continents (j). Similarly, s;, is
consumption of (differentiated) service k produced in the home country, s; iS consumption of service k
produced in the foreign country on the same continent, and s;, is consumption of service k produced in
each of the four foreign countries on other continents. Let 09 (0% denote the parameter determining the
elasticity of substitution in consumption in goods (services) with 0 < 09,0°< 1. Let y (1-y) be the Cobb-
Douglas preference parameter for goods (services). Findly, let n® (n® be the number of varieties of
goods (services) produced in the home country, n;¢ (n,°) is the number of varieties of goods (services)
produced in the foreign country on the same continent, and n? (n®) is the number of varieties of goods
(services) produced by aforeign country on another continent.

Within any country, households and firms are assumed symmetric, hence, we may replace
zil(z:i;) by n? and n®, respectively. Consequently, the budget constraint for the representative
consumer in country i is:

W+ (K /L) + T=nfpdgi + nfp 2 g+ 250 pfg + n°p’s + nPpitsi+ 2 n°psts; (2)

] ]

economies effects, and not through traditional comparative advantages, as changesin relative factor endowments cannot
influence production shares and rel ative employment of capital and labor in sectors. By contrast, our model allows endogenous
adjustment of capital and labor between sectors (perfect capital mobility between sectors but not between countries), and
consequently can potentially separate differences between countries in per capitaincomes due to scale-economies effects as well
as specialization due to traditional comparative advantages.
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where w, is the wage rate of the representative consumer-worker (or household) in country i, r; isthe
rental rate on capital per household, Ki/L; is the amount of capital exogenously supplied (or endowed) per
household, T, istariff revenue redistributed back to householdsin alump sum, p? (p?) isthe price of the
good (service) produced in the home country, p;° (p;;°) isthe c.i.f. price of the good (service) produced in
the foreign country on the same continent, and p;? (p;°) isthe c.i.f. price of the good (service) produced in
aforeign country on another continent. Under symmetry within a country, subscript k can be eliminated.
Following FSW, c.i.f. prices differ from home prices due to Samuel son-type “iceberg”
transportation costs and ad valorem tariffs. Let a (b) represent the fraction of output exported by a
country that is “consumed” (or lost) due to intra- (inter-) continental transport.® Let t;-and t; denote the
ad valoremtariff ratesin country i (that can potentially differ by trading partner). In the presence of
positive tariffs and transport costs, the price level of the good (service) of the foreign country on the

same continent, p; -9 (p;; %), is:
pif=p o [U(I-a%)] +p o7 (33)
pi = p S U(L-a)] + p ot (30)

The price level of the good (service) of aforeign country on adifferent continent, p,® (p;°), is:

p? = P V[ (1-a°)(1-b)]1}+pf t;° (49)
p;°= p{V[(1-a)(1-b) }+p L (4b)
Tariff rates and transport costs are allowed to differ between sectors.’® For each country’ s consumer,

maximizing (1) subject to equations (2), (3), and (4) yields a set of demand equations which, for brevity,

are omitted here.

Note these transport costs are of the hub-and-spoke variety discussed in Frankel, Stein, and Wei (1995) where each
continent represents ahub. For intercontinental shipments, costs are broken down into two components. The cost of
transporting a good (service) from one hub to another is given by b® (b%) and the cost to distribute the good (service) to each
spokeis & (&). Transportation costs of shipping goods (services) intra-continentally only consist of the cost of shipping the
good from spoke-to-spoke. Note that we are ignoring at this time an important consideration for the trade of many services,
namely, that the provision of some services requires the producer to come to the consumer. In our model, at present, factors are
internationally immobile. We are sensitive to this constraint and intend to address this in subsequent research. To contrast our
model with Krugman and FSW, for now we consider services representable by iceberg transport costs.

1OAQ/mmetri esin transport costs across pairs of countries is beyond the scope of the present model.
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B. Firms

Each firm in the goods industry is assumed to produce output subject to the technology:

g = 219" - ¢ ©®)

where g; denotes output of the representative firm, z? is an exogenous productivity term for goods
producers, k¢ is the amount of capital used by the representative firmin country i, 1,9 is the amount of
labor used by the representative firmin i, and ¢® represents a fixed cost facing each firm (e.g., marketing
costs absorbing both capital and labor), the latter assumed identical across countries for smplicity.

Similarly, each firmin the services industry is assumed to produce output subject to the technology:

5 = 7k - & (6)
where s denotes output of the representative firm, z5, ks, 1.5, and ¢* are defined analogously for services,
and factor intensities a.? and o° can be alowed to differ.

Firmsin each industry in each country maximize profits subject to the technology defined in
equations (5) and (6), given the demand schedules implied by section A above. Equilibrium in these
types of models is characterized by two conditions. First, profit maximization ensures that prices are a

markup over marginal production costs:

p? = (097 [(Clz9)r"w" ] (7)
p*= (09 [(D/Z)r ] (8)

where C = (099 (1-.9) @9 and D = (%)™ (1-0.) ™. Second, under monopolistic competition firms

earn zero profits which implies:

g=0°°1(1-09 (9)
s= 0°¢°/(1-09 (10)

As common to this class of models, output of the representative firm in each industry is determined
parametrically.
C. Factor Endowment Constraints

Asis standard, we assume that endowments of capital (K;) and labor (L;) are exogenous, with

both factors internationally immobile. Assuming full employment:
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K, = K9+ K= n9k?+ n°k® (11)
L=Lo+ L= n2l9+ nols (12)

D. Equilibrium

The number of firms and product varieties in each industry and country, factor employments and
pricesin each industry and country, consumptions of each good, and product prices can be determined
uniquely given parameters of the model (y,89,0°,a°%,05 ¢*, ¢°) and initial transport costs, tariffs, and
factor endowments. All together, the model includes 204 equationsin 204 endogenous variables; the

remaining equations are described in the Appendix.

E. The Social Planner

As noted in Rodrik (1995), the political economy literature on endogenous trade policy typically
assumes that the government weighs two factors in choosing the level of protection. One factor isthe
welfare of the representative consumer. The other factor is generally some measure of political
influence. For example, in Grossman and Helpman (1994, 1995), Mitra (1999), and Goldberg and Maggi
(1999), the government maximizes a weighted average of socia welfare and political lobby
contributions. In a competitive framework, the government reduces to a socia planner and maximizes
the representative consumer’ swelfare. Thus, if economic characteristics of a pair of countries enhance
welfare of the countries’ representative consumers, then — as noted by Lawrence in the introduction —
“such groups are more likely to form free trade areas, since the [welfare] benefits outweigh the [welfare]
costs.”

While the assumption that governments maximize consumers welfare may seem unrealistic,
Goldberg and Maggi (1999) estimated using U.S. data the relative weights for social welfare and political
contributions based upon the Grossman-Helpman model. In their study, the weight on the consumers
welfare was estimated between 0.98 and 0.99, depending on parameter values, suggesting that consumer

welfare dominates political contributions in the government’s trade policy decision.™

In our analysis, the social planner in each country acts on behalf of the country’ s representative

Yeven though Goldberg and Maggi found that these implied weights were statistically significantly different from
unity, they are not very different from unity economically.
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agent. Initialy, the social planner can set the optimal tariff (assuming no FTAs are possible).”? If the
changesin utility for two countries’ agents from an FTA are positive, we assume each socia planner
would choose to enter an FTA with the other country’s planner. Thus, for abilateral FTA to be formed,
it must be the case that the change in utility is positive for both countries' agents. If the changein utility

is negative for either country, we assume an FTA is not formed.

I11. Theoretical Results

This section has four parts and offers six theoretical hypotheses about the rel ationships between
the net gains from an FTA and various economic characteristics of country pairs. Section A replicates
two main results from FSW (1995, 1996, 1998) and Frankel (1997) in the context of a symmetric world
with zero intracontinental transport costs. Section B relaxes the assumption of zero intracontinental
transport costs, and illustrates the complex theoretical relationships among intercontinental transport
costs, intracontinental transport costs, and the net gains from an FTA; the assumption of zero
intracontinental transport costs is not innocuous. Section C relaxes the assumption of symmetrically-
sized economies; we demonstrate the monotonic rel ationships between levels and similarities of
economic size and the net gains from an FTA. Section D relaxes the assumption of only one industry and
one factor; we demonstrate the potentially non-monotonic theoretical relationship between relative factor
endowment differences and the net gains from an FTA in aworld with two industries, two factors, and

transport costs.

A. Replicating the Frankel-Sein-Wel (FSW) Model

Two key implications from FSW (1995, 1996, 1998) arethat: (1) natural FTAs are
unambiguously welfare superior to unnatural FTAS, and (2) the net welfare benefits from a natural FTA
increase the higher the intercontinental transport costs of the good. The general implication isthat —if a
country’ s social planner is maximizing a representative consumer’ s utility — the planners will form an
FTA: (i) the smaller the distance between two countries, and (ii) the greater the distance between a pair
of natural trading partners and the rest-of-the-world (ROW).

The intuition underlying these two implications is related to the notions of trade creation and

Lpsin Krugman (1991a), the initial optimal tariff is 1/(e-1) where € isthe elasticity of demand for the country’s
exports. In our model, thisis afunction of relative economic size of the country in the world and the elasticity of substitution,
1/(1-0). However, we want to corroborate our theoretical resultswith FSW. So we also compute the model using an initial tariff
of 30 percent asin FSW. The theoretical results using the optimal tariff are qualitatively identical and are available upon request.
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trade diversion. First, for a given distance between a pair of countries and the ROW, the closer are two
countries (that is, the more “natural” two countries are as trading partners) the lower their transport costs
of international trade. Consequently the greater will be the trade creation from anatural FTA.*® Thisis
the intuition behind the higher utility increase from a continental FTA relative to a non-continental FTA.
Second, for a given distance between two countries, the farther these countries are from the ROW the
higher their transport costs of international trade with the ROW and thus the less these two countries
trade with the ROW. Hence, the smaller will be the trade diversion from an FTA between the two
countries.**

As abenchmark, we compare the case of perfect symmetry in goods and services in our model
with the single-industry case in FSW. Consider initially a special case of our model where countries and
continents are identical in terms of factor endowments (K; = L; =100 for i = 1A, . . ., 3B) and industries
areidentical in terms of transport costs, tastes, and trade, asin FSW. With perfect symmetry, tariff rates
between sectors and countries (t;.9, t,%, t;5 t;°) are identical, transport costs between continents (b?, b°)
and between countries on the same continent (a% a° are identical between sectors, factor intensities (a9,
«°) areidentical, elasticities of substitution in consumption in goods and services (determined by 69 and
0%) are identical, and the preferences for goods and services areidentical (y = 1-y = %2). For simplicity
at this point, fixed costs in each sector (9, ¢°) are unity, tariff rates are 0.30 initially in both sectors asin
FSW (see footnote 12), and in each sector total factor productivity is normalized to unity (z° = z°* = 1).

First, if we consider the casein FSW where 6 = 0.75 (implying an elasticity of substitution in
consumption in each sector of four) and transport costs on the same continent (a% a° are assumed zero,
the relative welfare benefits from FTAs are identical to those in FSW (1995), as shown in Figure 1—
identical to FSW’s Figure 2. The top solid line represents the net gains or losses from a continental FTA

—or “natural” (or regional) FTA —in goods and services. The bottom solid line represents the net losses

Beonsider as mple two-country world. The lower the distance between the two countries, the more two countries
trade. Thus, the benefits from an FTA are larger.

14As noted in Deardorff and Stern (1994), the notion of trade diversion “might seem impossiblein aworld of
differentiated products’ (p. 57). Trade diversion, in the traditional Vinerian sense with no transport costs, describes the
substitution of alow-production-cost supplier outside the FTA by a high-production-cost supplier within the FTA. However, in
the model used here, there might not be “differencesin production costs’ (due to identical technologies and symmetric size).

One must appeal —in Deardorff and Stern’sterms—to a“ more general definition” of trade diversion. Even though
producers here have identical production technologies, they do have different costs of supplying products due to transport costs.
For instance, even though a firm on another continent may face identical production costs, the distant firm faces a competitive
disadvantage from intercontinental transport costs. However, the distant firm’s product will still be consumed because of the
demand for variety. In equilibrium, thereis a tradeoff (or tension) between the demand for variety and the cost of distant
products. Asanatural FTA isformed, the firm on another continent faces alarger “price” disadvantage, with the amount of trade
“diverted” moderated by the degree of elasticity of substitution in consumption between products.
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from an unnatural (non-continental) FTA. Asin FSW, the net welfare benefit from anatural FTA
exceeds that from an unnatural FTA at any level of intercontinental transport costs.

Second, asin FSW, regional FTAs reduce welfare for an intercontinental transport cost factor, b,
between 0 and 15 percent; avalue of b of 15 percent suggests a c.i.f.-f.0.b. factor of 18 percent (b/[1-b]).
Thisimportant result from FSW led the authors to argue that regional FTAs may be welfare diminishing.
At low intercontinental transport costs, the continental FTA leads to alarge loss of consumption of
varieties from other continents, creating extensive trade diversion for consumers.”® By contrast, at high
intercontinental transport costs, a continental FTA iswelfare improving because little trade exists
between countries on different continents so trade creation of varieties between natural trading partners
exceeds the trade diversion of varieties with unnatural partners.

Thus, the welfare gain from a natural FTA increases as intercontinental transport costs increase.
Moreover, FSW show that the welfare loss from an unnatural FTA decreases as the intercontinental
transport costs increase because there islittle intercontinental trade. Thus, their model implies that the
more remote are pairs of countries, the larger are the gains (smaller are the losses) from a natural
(unnatural) FTA.

However, when both intercontinental and intercontinental transport costs are allowed to vary, we
will find that a monotonic theoretical relationship exists only between the net welfare benefit from a
natural FTA and intercontinental transport costs. For certain intracontinental transport cost levels, the
net welfare gain from an unnatural FTA may be a quadratic function — or even a negative function — of

intercontinental transport costs.

B. Extending the FSW Model: Asymmetric Inter- and Intra-continental Transport Costs

A commonly overlooked assumption in this literature — presumably based on the notion that this
assumption isinnocuous — is that intra-continental transport costs are zero. Inreality, of course, intra-
continental transport costs are positive, and such an assumption might not be innocuous as noted in
Nitsch (1996). In redlity, the relationship between intercontinental transport costs, intracontinental
transport costs, and the welfare benefits from aregional FTA is more complex than that suggested by
FSW or Nitsch.

First, Figure 2ais athree-dimensional figure of the relationship between intercontinental

Bro befa r, FSW(1995) noted that the results are sensitive to parameter values, noting that the net gains from a
continental FTA improve with higher values for initia tariff rates and for the elasticity of substitution in consumption.
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transport costs, intracontinental transport costs, and net benefits from either a natural FTA or an
unnatural FTA. Thetop (bottom) surface is the net welfare gain from a natural (unnatural) FTA.
Consistent with the two-dimensional case for a = 0, the welfare effects of anatural FTA exceed (or
equal) those of an unnatural FTA for any levels of inter- and intra-continental transport costs. Figure1is
aspecial case of Figure 2a, evaluated at a equal to zero; this special case is shown in Figure 2a by the
plane relating “% Change in Welfare” to “Intercontinental T.C. Factor.” Thus, the relationship identified
in FSW isrobust to varying intracontinental transport costs (a).*

Asitisdifficult to show visually in Figure 2athe difference between the surfaces from every
possible angle, Figure 2b depicts net welfare gains from anatural FTAs less net welfare gains from
unnatural FTAsfor every value of a and b. Thisfigureillustrates clearly that the net welfare gains are
unambiguously larger (or zero) for natural relative to unnatural FTAs. Theimplication of this theoretical
analysisisthat two countries that are close in distance to one another —that is, are natural trading
partners— will gain relatively more in welfare than two countries far apart. This suggests the first
hypothesis:

Hypothesis 1: The net gain from an FTA between two countries increases as the distance between them
decreases.

The second important implication from the FSW model and our Figure 1 isthat the net welfare
gains (losses) from a natural (unnatural) FTA increase (decrease) the greater are intercontinental
transport costs (b) relative to intracontinental transport costs (a). Theintuition is essentialy trade
diversion. For anatural FTA, asintercontinental transport costs increase relative to intracontinental
transport costs, thereislessinternational trade with distant partners, reducing the trade diversion in the
model. For an unnatural FTA, asb increases relative to a there isless international trade with unnatural
partners, reducing the welfare loss from an unnatural FTA.

Figure 2areveals clearly for any level of a the monotonic relationship between greater
intercontinental transport costs and the larger net welfare benefits from a natural FTA. One can see
readily that the FSW model is a specia case of our model. At a=0, the welfare effect of aregional FTA
increases monotonically with b, and replicates (in the left-hand-side plane at a = 0) Figure 1's two-

dimensional top line.

Basanoteto referees, these figures can be reproduced in black, white and shades of gray. The simulation programis
MATLAB and the program is available on request.
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At higher values of a, the shape of this relationship remains monotonic, but “flattens”
considerably. Theintuition isthefollowing. First, suppose bisvery low. If aiszero, thenthe
intercontinental trade diversion from a continental FTA exceeds the intracontinental trade creation; with
aequal to zero, there is no cost to transporting goods intracontinentally. Y et with low b, a continental
FTA causes the loss of consumption of varieties from other continents (trade diversion) to be large and to
exceed the trade creation intracontinentally. However, at high levels of a, thereisrelatively little
international trade, and the net welfare loss from trade diversion diminishes.

Next, suppose b isvery high. Evenif ais zero, thereislittle intercontinental and much
intracontinental trade, and hence little intercontinental trade diversion from a continental FTA. If a
increases, intracontinental trade creation is dampened, decreasing the welfare gains from a continental
FTA. Thus, the relationship between b and welfare from a continental FTA flattens as a increases.”’

Figure 2a shows clearly that — for two natural trading countries — the net welfare benefits from
FTAs increase as intercontinental transport costs increase for any given value of a. Thisimpliesthat —
for any two natural trading countries — the net welfare benefit from an FTA increases as the distance of
this pair of countries from the ROW countriesrises. This suggests a second empirically testable
hypothesis.

However, Figure 2a does not show clearly the relationships between intercontinental transport
costs, intracontinental transport costs, and the welfare effects of an unnatural FTA. Figure 3 illustrates
the three-dimensional relationship between these factorsis more complex. First, the plane with axes
labeled “% Change in Welfare” and Intercontinental T.C. Factor” at a = O replicates the special (two-
dimensional) case in FSW, represented by the bottom linein Figure 1. FTAs between countries on
different continents result in awelfare loss, and the loss increases as intercontinental transport costs fall.
At higher intercontinental transport costs, thereislittle intercontinental trade so unnatural FTAs will
have little effect on trade or welfare. However, asintercontinental transport costsfall, unnatural FTAs
lead to significant trade diversion vis-a-vis other countries on the same or different continents, more than
offsetting any trade creation.

Figure 3 shows that the relationship between intercontinental transport costs and the welfare

Y Thisresult isin contrast to Nitsch (1996). Like Nitsch, we find that — for a given b — the welfare cost of a continental
FTA decreases as a rises; however, FSW'’s “supernatura” region of welfare loss does not disappear. Only for higher values of a
(such as 0.2 - 0.4) does the supernatural effect disappear. Moreover, Nitsch found that the entire two-dimensional line shifted up.
We found this result counterintuitive. At high intercontinental transport costs, thereis little intercontinental trade, and so a
continental FTA generates large trade creation intracontinentally relative to little trade diversion intercontinentally. Thus, higher
intracontinental transport costs should, on net, reduce the trade and welfare gains from a continental FTA, counter to Nitsch's
findings. Our three-dimensional figure confirms our intuition.
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effects changes as intracontinental transport costs increase; hence, the assumption of zero
intracontinental transport costs in the Krugman and FSW modelsis not innocuous. For instance, at a
value of a = 0, the relationship is monotonic and positive (for increasing b); at a = 0.2, the relationship is
quadratic; at a = 0.4, the relationship is monotonic and negative. The complexity of the relationships can
be appreciated by evaluating the welfare effects from unnatural FTAS as a increases assuming, for
instance, intercontinental transport costs (b) are low. The welfare loss of unnatural FTASis greatest
when aissmall. Asarises, the welfare loss of unnatural FTAsis reduced because thereis less trade
diversion from natural trading partners (because with higher a, thereislessintracontinental trade). Asa
rises (say, to 0.4), the loss in welfare from trade diversion intracontinentally is more than offset by the
trade creation within the unnatural blocs (because a isrising relative to b), so that — on net —welfare
rises.’® Beyond a = 0.4, however, the costs of transporting goods intracontinentally become so
prohibitive, unnatural FTASs have no effect on welfare due to little international trade.

Thus, the relationship between welfare changes and intercontinental transport costs are
influenced by intracontinental transport cost levels. A generalization of the Krugman and FSW models
to allow variable inter- and intra-continental transport costs suggests that the relationship between such
costs and the welfare effects of unnatural FTAsis more complex than the earlier modelsimplied.”® The
complexity precludes a potentially testable hypothesis concerning remoteness for unnatural partners.

Consequently, the hypothesis from this section applies to natural FTAS:

Hypothesis 2: The net welfare gain froman FTA for two natural trading partnersincreases as their
remoteness from the ROW increases.

C. Asymmetric Country Szes

Up to this point, countries have been symmetric in economic characteristics. In this section, we
introduce asymmetric country sizes in terms of absolute factor endowments to determine scale-economies
effects. Our extension of the FSW model to introduce different absolute factor endowments, and
consequently different real GDP levels, addresses the concerns raised earlier in Krugman (1998). To
show that the relationship between the net welfare gain from an FTA and economic sizeis qualitatively

Breor instance, consider the case of France, Algeria, and Hungary. An unnatural (non-continental) FTA of France with
Algeriamay have less trade diversion and more trade creation than a natural (continental) FTA of France with Hungary.

Oat avery high elasticity of substitution (0=10), the monotonic positive relationship between net welfare gains from
an FTA and intercontinental transport costs continues to hold for continental partners. However, for unnatural partners, the
relationship becomes monotonic and negative.
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independent of transport costs, we examine this in two exercises, the first for natural trading partners and
the second for unnatural partners. In thefirst exercise, we allow countries on continent 1 (1A, 1B) to
have larger absolute endowments of capital and labor than countries on continent 2 (2A, 2B), and
countries 2A and 2B to have larger absolute endowments than countries on continent 3 (3A, 3B).
Countries on the same continent have identical factor endowments. Moreover, for now relative factor
endowments (capital-labor ratios) in every country are identical.

Intuitively, the welfare gains from natural FTAs should be higher for the countries with larger
absolute factor endowments (and consequently larger real GDPs). Theintroduction of an FTA between
two large partners (1A, 1B) creates trade in more varieties than an FTA between two small partners (3A,
3B), and diverts trade from nonmembers in fewer varieties than two small partners, improving utility
more in large countries relative to small countries. Moreover, the conseguent larger net trade creation
among two large economies causes a larger net expansion of demand and a consequent larger risein the
real income. Small countries 3A and 3B face considerable trade diversion; the excess relative supply of
factorsin the small countries causes an erosion of relative real income.* Consequently, the largest
continent (1) should gain the most from aregional FTA.

Figures 4a and 4b illustrate that welfare gains from natural FTAs on all three continents are
monotonically higher the larger the endowments and real GDPs of the countries. In Figure 4a, the plane
for continent 1 is unambiguously above that for continent 2, and the plane for continent 2 is
unambiguously above that for continent 3. Figure 4b shows that — for any given values of b — the welfare
benefits of regional FTAs increase monotonically with alarger market size. Figure 4b assumesa = 0;
however, the monotonic relationship is robust to higher values of a (figures not shown).

Analogous reasoning appliesto an unnatural FTA, the second exercise. If the two unnatural
partners have a higher average absolute factor endowment, they will enjoy relatively higher net gains
froman FTA. The second exercise reorients absolute factor endowments so that countries 1A and 2A
(on different continents) have the largest endowments, countries 1B and 3A have the medium
endowments, and countries 2B and 3B have the smallest endowments. In Figure 4c, the top (bottom)
plane represents the welfare benefits to an unnatural FTA for the two largest (smallest) countries. Figure
4d confirms the monotonic relationship — for given values of a and b — between economic size and the
welfare benefits of an unnatural FTA.

Returning to the first exercise, continents are asymmetric in economic size. However, the

OThisis atheoretical argument for the potential endogeneity of incomes in the subsequent empirical work.
Simulations of real income confirm this.
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formation of an FTA is symmetric; each pair of countries on each continent is assumed to form an FTA,
asin Krugman and FSW. However, in the empirical work that will follow, we are more interested in the
likely effect of an increase in the economic size of apair of countries on the formation of an FTA
between that pair of countries (i.e., probit analysis). We find that the effect on net welfare of asingle
natural or unnatural FTA still increases monotonically with the countries absolute factor endowment
sizes; see Figures 5a and 5b, respectively. Note that the welfare effects are qualitatively similar but
quantitatively larger; with only one pair of countriesforming an FTA, there is less trade diversion.?

In the context of this class of models, it follows that the more similar are the two countries
market sizes the larger the gainsfrom an FTA. Inthe context of the first exercise, suppose 1A and 1B
have identical shares of the two countries' factor endowments. The formation of anatural FTA provides
gains from net trade creation. By contrast, if 1A hasvirtually all of the capital and labor on continent 1,
formation of an FTA would provide little trade creation since there is virtually no trade between 1A and
1B. Similar reasoning applies to unnatural FTAsin the second exercise.

Figures 6a and 6b illustrate the negative monotonic relationship between disparity in country
sizes and the welfare benefits from a natural and unnatural FTA, respectively, for any given values of a
and b (here, assuming a=0). In Figure 6a, for instance, both countries gain from anatural FTA. For a
given total economic size, as factor endowments are redistributed from one country (small) to the other
country (large) the net welfare gain from an FTA erodes for the larger country. As disparity increases,
the trade diversion vis-a-vis the ROW for the larger country rises relative to its diminishing trade creation
with asmaller and smaller FTA partner. Asdiscussed in section Il.E., apair of countries governments
tends to enter an FTA as net welfare gains increase for both. Since one of the countries' net welfare
declines with size disparity, the likelihood of an FTA decreases with disparity. These theoretical results

suggest athird hypothesis:

Hypothesis 3: The net welfare gain from an FTA between a pair of countries increases the larger and more
similar aretheir economic sizes (i.e., real GDPs).

Finally, we note that the previous hypothesis addresses only the trade creation associated with

economic characteristics of only those two countries. Asin sections A and B above, surely the economic

ZLAs this discussion suggests, the net welfare gains (losses) from an FTA are sensitive to what other bilateral decisions
arebeing made. That is, the net welfare gain from an FTA between country 1A and 1B is sensitive to whether country 1A is
considering one with (in a broader context) another country on the continent. While thisissue important, it is beyond the scope
of the present theoretical analysis which focuses on “bilateral” decisions, not multilateral ones; we leave this issue for future
research. However, we do address this non-independence of bilateral decisions empirically in alimited fashion in the
econometric analysis.
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size of the ROW matters also. We can demonstrate also (figures not shown) that the trade diversion from
an FTA between a country pair isless the smaller the absolute factor endowment size of the ROW,
leading to:

Hypothesis 4: The net welfare gain from an FTA between a pair of countries decreasesthe larger isthe
economic size of the countries outside the FTA (i.e., ROW real GDP).

D. Asymmetric Industries

At this point, asymmetries have been introduced between economies, but not between industries;
alimitation of the Krugman-FSW model is the assumption of only one factor and one industry. For
instance, Deardorff and Stern (1994) criticized the Krugman model as relying too heavily on the
assumption of imperfect substitution (and hence, complete product differentiation). This parallel to the
“Armington assumption” ensures that some of every country’s products are consumed. This suggests
that, with prohibitively high tariffs on non-bloc trading partners, regional FTAswould be “welfare
disasters.” Deardorff and Stern introduce instead a model with traditional comparative advantages of the
Heckscher-Ohlin type. They conclude that the creation of aregional FTA improves welfare
unambiguously. However, as Spilimbergo and Stein (1998) and Haveman (1998) note, the Deardorff-
Stern model imposes unrealistic prohibitive tariffs on non-bloc trading partners that precludes trade
diversion.

The only paper in the literature, to our knowledge, on the economics of FTAs that attemptsto
synthesize the complementary approaches of traditional Hecksher-Ohlin comparative advantage under
perfect competition with the Krugman-FSW approach featuring imperfect competition to analyze the
welfare benefits of regional FTAs in the presence of transport costs is Spilimbergo and Stein (1998).%
The limitation of Spilimbergo and Stein’s two-factor two-industry extension is that each industry uses
only one factor of production (capital in manufactures, labor in agriculture); in their framework,
countries factor endowments “differ only in their capital endowment” (p. 128). Consequently, differing
capital-labor ratios only create differences in per capitaincome through scale-economies effects, and not
through traditional comparative advantages. Changes in relative factor endowments cannot influence
production shares and relative employment of capital and labor in sectors, since they assume capital and
labor are immobile between sectors (an uncommon assumption to capture traditional Heckscher-Ohlin
effects). AsHaveman (1998) noted in his comment on Spilimbergo and Stein (1998):

22Eor an excellent synopsis and three-dimensional visualization of the literature, see Haveman (1998). It isthen
straightforward to infer where our approach lies within the relevant literature.
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Onitsface, their contribution appears to be more substantia than that of any other author. Other aspects of

their model include countries of different sizes and varied degrees of bloc preference; . . .. On the other

hand, it is not clear that production is present in other than itsname. That is, in the absence of the ability to

substitute capital for labor and vice versa, and a differentiated products model with the number of varieties

given exogenoudly, is production really incorporated into the model in any meaningful way? | would

contend that in fact it is not; what we haveisreally aworld full of endowment economies (p. 147).

By contrast, our model allows endogenous adjustment of capital and labor between sectors (that is,
perfect factor mobility between sectors but not between countries) and endogenous determination of
numbers of varieties. Consequently, our model can potentially separate differences between countriesin
per capitaincomes due to scale-economies effects as well as specialization due to traditional comparative
advantages; we allow also for potential differencesin per capitaincomes due to productivity
differentials.

Up to now, both sectors have been symmetric. We now introduce different parameters in the two
industries' production functions. Following most work, we assume “goods’ are capital-intensive and
“services’ are labor-intensive in production in the spirit of the Balassa-Samuel son model, cf., Kravis and
Lipsey (1987, 1988) and Bergstrand (1991, 1992). Following Roland-Holst, Reinhart, and Sheills
(1994), we set o, = 0.36 and «; = 0.27 (the capital sharesin production). All other consumption and
production parameters for the two sectors are assumed identical. Starting with all countriesinitially
having identical capital and labor endowments, we increase the capital stock of country 1A to initiate a
difference between the capital-labor endowment ratios of 1A and 1B, but reduce proportionately the
productivity of 1A in both sectors (z°, z°) to hold 1A’s real GDP constant (to suppress scale-economies
effects).

In traditional trade models (ignoring transport costs), the benefits of an FTA between apair of
countries should be enhanced the wider their relative factor endowments because traditional comparative
advantages would be exploited more fully. Figure 7aillustrates the relationship between differencesin
capital-labor endowment ratios and the net welfare benefits from anatural FTA for the capital-abundant
country (1A). At high intercontinental transport costs, the relationship is positive and monotonic. At
high values of b, thereislittle intercontinental trade. Consequently, most variety is exchanged intra-
continentally. Asrelative factor endowments widen, both countries specialize more in the industry
where they have comparative advantages and enjoy more net welfare gainsfroman FTA. Thereislittle
loss of variety (trade diversion) for 1A asrelatively capital-abundant 1A produces more goods and less
services, but relatively labor-abundant 1B produces more services and |ess goods.

However, at low intercontinental transport costs, the net gains from an FTA increase at first with
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wider relative factor endowments, but eventually decline. At low values of b, there is considerable
intercontinental trade in goods and services. Asrelative factor endowments widen, country 1A gains
initially from specialization in goods. Yet, at high levels of specialization, 1A relies more on intra- and
inter-continental trade to meet its demand for varieties of services. Hence, at low values of b, anatura
FTA causes considerable trade diversion of services intercontinentally. Thus, with increasing
specialization, the net welfare gains from inter-industry trade are eventually offset by the net trade
diversion dueto intra-industry trade.”® A qualitatively similar relationship holds for an unnatural FTA
(see Figure 7b). Consequently, the relationship between the net benefits from an FTA and wider relative
factor endowmentsis likely positive, but possibly quadratic (if intercontinental transport costs are very
low):

Hypothesis 5: The net welfare gain from an FTA between a pair of countriesincreases at first with wider

relative factor endowments, but eventually declines due to increased specialization (if intercontinental
transport costs are low).

Asin the previous section, this hypothesis concerns only trade creation between the country pair
and the pair’ s capital-labor ratios. Trade diversion for the country pair will be higher the more
Heckscher-Ohlin trade is foregone (up to apoint). We can demonstrate readily (figures not shown) that
the trade diversion from an FTA between a country pair is less the smaller the difference between the

relative factor endowment size of the country pair and that of the ROW, leading to:

Hypothesis 6: The net welfare gain from an FTA between a pair of countries decreasesthe larger isthe
difference between the relative factor endowment of the country pair and that of the ROW.

We now attempt to evaluate the six hypotheses empirically.
IV. Econometric I ssues and Data

The goal of this study isto provide the first empirical estimates of the economic determinants of
FTAs. AsLawrence s quote in the introduction suggests, FTAs may well be an endogenous variable,

likely adopted by a pair of countries' governments when the welfare “ benefits outweigh the costs” (p.

3 The second traditional distinction between goods and servicesisthat goods (services) historically have been
relatively more (less) tradable. Services historically have often been regarded as “nontradables.” On the other hand, recent
advances in communication technology raise questions about services' relative nontradability. An exhaustive examination of the
effects of higher or lower relative services inter- and intra-continental transport costs is beyond the scope of this paper. However,
for the present section we note that higher intercontinental transport costs for services relative to goods will tend to diminish the
initial level of intercontinental trade in services. Consequently, the trade-diversion effects from an FTA in this example will tend
to be muted with higher relative intercontinental transport costs for services.
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59).

A. Econometric Issues

The econometric framework we employ is the qualitative choice model of McFadden (1974,
1975, 1976). The qualitative choice model is appropriate to evaluating the economic determinants of
governments forming an FTA because, as noted earlier, “ Governments ... are often given the general
mandate to maximize ‘public welfare' ... (McFadden, 1975, p. 401).

A qualitative choice model can be derived from an underlying latent variable model. For
instance, let y* denote an unobserved, or latent, variable, where for simplicity we ignore the observation
subscript. Asin Wooldridge (2000a), let y* in the present context represent the differencein utility

levels from an action (the formation of an FTA), where:

Y =Bo+xp+e (13)

where x is avector of explanatory variables (i.e., economic characteristics), P is avector of parameters,
and error term e is assumed to be independent of x and to have a standard normal distribution.? In the
context of our model formally, y* =min(AU;, AU;). Hence, both countries’ consumers need to benefit
from an FTA for their representative countries to form one.

Since y* is unobservable, we define an indicator variable, FTA, which takesthe value 1 if two
countries have afree trade agreement (indicating y* > 0), and O otherwise (indicating y* < 0). Wecan

derive the response probability, P, for FTA as:

P(FTA = 1) = P(y* > 0) = G(B, + xP) (14)

where G( ) isthe standard normal cumulative distribution function, which ensuresthat P(FTA = 1) lies
between zero and unity. The standard errors of the coefficient estimates of [ are asymptotically

normally distributed. Thus, standard z-statistics are reported in Table 1 in section V (part A) and indicate
whether the coefficient estimates of  are statistically significant (see Wooldridge, 20008). An analysis

of the robustness of these estimates followsin section V (part B).

24The labor economics literature, for example, often uses alabor-force participation binary variable (= 1 if working; =0
if not working) as aindex of the difference in utility between working and not working; see, for instance, Mroz (1987, p. 778).
In the context here, y* > 0 if two countries’ representative consumers benefit from an FTA and y* < 0 if either consumer’s
welfare would decline from an FTA.
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While the statistical significance of the probit estimates can be determined, the coefficient
estimates themselves can only reveal the signs of the partial effects of changesin x on the probability of
an FTA, dueto the nonlinear nature of G(). Let E() denote the expectation of avariable. For the probit
function, the direction of the effect of variable x; on E(y* |X) = B, + xP isonly qualitatively (not
quantitatively) identical to the effect of x, on E(FTA|x) = G(B, + XP). To estimate the partial effects of
changesin x; on P(FTA = 1), we will need to estimate directly the partial effects on the response
probabilitiesin section V (part C). Since the response probabilities account for nonlinearity, the
estimated effects of each variable on the probability of an FTA are sensitive to the levels of variables,
consistent with our theory. In section VI, we examine individual predicted probabilities and outcomes,
and compare the predicted FTAsto actual FTAs.

B. Data Issues

We now describe the data used. The first challenge wasto create an index of FTAs. Going back
to Linnemann (1966) and Aitken (1973), a plethora of international trade studies have measured the
presence or absence of an FTA between apair of countries using a binary variable; see Frankel (1997,
Ch. 4) for athorough survey. Following those studies, the variable FTA; will have the value 1 for apair
of countries (i,j) with afree trade agreement in 1996, and 0 otherwise. This variable was constructed for
the pairings of 54 countries [hence, (54x53)/2 or 1431 pairings] using appendicesin Lawrence (1996)
and Frankel (1997), and FTAs natified to the GATT/WTO under GATT Article XXIV or the Enabling
Clause for developing economies as of November 1999 (WTO, 1999); we included only full (no partial)
FTAs and customs unions.

In undertaking an empirical analysis of economic determinants of FTA, one hasto be sensitive,
of course, to the guidance provided by the underlying theoretical model. The Krugman and FSW models
introduced an abstraction that made transparent the guiding economic geography factorsin explaining the
benefits of aregional FTA in their models, namely, that some country pairs face only intracontinental
transport costs (a) and other country pairs face intra- and inter-continental transport costs (a, b). The
dichotomy between inter- and intra-continental transport costs was simply an abstraction to emphasize
that two countries that are closer geographically will tend to have lower transport costs. The lower are
transport costs between two countries (ignoring their distance from the ROW) the more each country can
consume the other country’ s varieties, enhancing trade creation regionally (Hypothesis 1). Asthe
primary factor influencing such costsis bilateral distance, this task amounted to calculating 1431

bilateral distances among 54 countries' economic centers. Distances were calculated in nautical miles
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using U.S. Department of the Navy (1965) for sea distances and Rand McNally (1988) for land distances
(the latter multiplied by a standard factor of 2 for the transport-cost differential between land and sea
transport). We used Linnemann (1966) for economic centers of countries, as in Bergstrand (1985, 1989).
The variable NATURAL;; (denoting natural trading partners) is the natural logarithm of the inverse of the
distance between the economic centers of i and j.

While measuring closenessiis relatively straightforward, measuring the “remoteness” of a pair of
continental trading partners from the ROW isless straightforward. To analyze Hypothesis 2, we
constructed REMOTE:

REMOTE; = DCONT; x {[log (X}, .;Distance,/N-1) + log (X}_, ,.;Distance,/N-1)]/2}

The interpretation of REMOTE isasfollows. First, DCONT isabinary variable assuming the value 1 if
both countries are on the same continent, and O otherwise. If two countries (i, j) are on the same
continent, REMOTE measures the simple average of (the natural logarithms of) the mean distance of
country i from all of its trading partners except j and the mean distance of country j from all of itstrading
partners except i. If two countries (i, j) are on different continents, then REMOTE has the value 0. This
measure captures the spirit of b for natural FTAs because it measures how far two countries on the same
continent are from other countries, but it has no value for unnatural trading partners. Asdiscussed in
section 111, for any given value of intracontinental transport costs (a), only the welfare gains from a
continental FTA increase monotonically with increases in intercontinental transport costs (b).

Other economic variables were readily measurable. Data on populations, real GDPs, per capita
real GDPs, and per worker physical capital stocks (all ininternational dollars) are from Baier, Dwyer,
and Tamura (2000), assembled from primary datain Mitchell (1992, 1993, 1995); availability of capital
stock data determined the sample of countries.®® Despite the cross-sectional nature of the decision, an
issue of potential endogeneity arises. In the context of our theoretical model, the decision between two
countriesto have an FTA or not in 1996 depends upon economic characteristicsin 1996. While

measures of closeness and remoteness are time-invariant, measures such as income, per capitaincome,

25The54 countries include Algeria, Egypt, Nigeria, South Africa, Hong Kong, Iran, Irag, Japan, Singapore, Austria,
Belgium, Denmark, France, Germany (W. Germany in 1960), Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, Turkey, United Kingdom, Canada, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua,
Panama, United States, Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay, Venezuela, Bulgaria,
Czech Republic (Czechoslovakiain 1960), Hungary, Poland, Romania, South Korea, Philippines, Thailand, Indonesia, Australia
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and factor endowments vary over time and have likely been influenced by trade liberalization.”* For
many country pairsin our sample, an FTA between two countriesin 1996 was formed well before 1996,
the earliest (the original six-member EEC) phased in over ten years beginning in 1958; the next was
EFTA beginning in 1961. Since an FTA formed several years prior to 1996 likely influenced subsequent
trade — which consequently influenced economic growth — incomes and capital stocks in 1996 (variables
in x) may well be endogenous to the dependent variable, FTA. To account for this, we used the earliest
data on incomes, capital stocks, and populations available in Baier, Dwyer, and Tamura (2000) for awide

sample, namely, 1960 data.?’

V. Empirical Results

We report the empirical resultsin three parts. In section A, we evaluate the results from the
probit models to focus on whether the economic attributes of pairs of countries have the expected
gualitative relationships with the likelihood of an FTA and to determine the statistical significance of the
probit estimates. In section B, we evaluate the robustness of the probit estimates. In section C, we
calculate the partial effects on the response probabilities to determine if one standard deviation changes

in the economic variables have economically significant effects on the probability of an FTA.

A. Probit Results

Table 1 presents the coefficient estimates and associated z-statistics from the probit regressions.
To aid the reader, we present results for six probit regressions associated with five of the six hypotheses
generated in the theoretical results. In the context of the qualitative choice framework and the theoretical
model, two countries will have a higher probability of forming an FTA if the welfare benefits outweigh
the welfare costs. The first testable hypothesis from the theory is that the probability of an FTA is higher
as the distance between the countries' economic centersfalls. Specification (column) 1 shows that the
first hypothesisis supported; the likelihood of an FTA islarger the more natural are two countries as

trading partners.®

26See, for instance, Frankel and Romer (1999).

27As noted in footnote 14, the welfare gains from an FTA are influenced also by initial tariff rate levels. However, the
absence of any reliable cross-sectional data for tariff rates for 54 countries precluded addressing thisvariable. Thisisleft for
future research.

%\ also considered a probit analysis using (instead of the inverse of distance) a binary variable representing whether
or not two countries were on the same continent. The dummy variable had the correct sign and was statistically significant.
However, the pseudo-R? was nontrivially smaller in this probit regression.
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The second testable hypothesis from the theory isthat —for a given distance of two countries
from one another — two continental trading partners will have a higher probability of forming an FTA the
more remote the countries are from the ROW. REMOTE;; measures the remoteness of a pair of
continental partners. Column 2 demonstrates that REMOTE is positively related to the probability of an
FTA as expected and the coefficient estimate is statistically significant at the 1 percent significance level.

The third testable hypothesisis that the probability of an FTA is higher the larger and more
similar economically are the trading partners, after accounting for distance and remoteness. RGDP;
measures the sum of the logs of real GDPs of countriesi and j in 1960. DRGDP;; measures the absolute
value of the difference between the logs of real GDPs of countriesi andj in 1960. Column 3 reveals that
pairs of countries with larger average real GDPs and smaller differencesin real GDPs have a higher
probability of an FTA, in accordance with Hypothesis 3.

The fourth hypothesisis that the probability of an FTA islower the larger isthe ROW’s
economic size, due to potential trade diversion. Unfortunately, capturing this effect empirically is
problematic. The reason isthat —in a cross-section of country pairs — the ROW’s GDP does not very
much across the 1431 observations. The variable —- ROWRGDP; —is calculated as the average of the logs
of two countries ROW real GDPs, where each country’s ROW real GDP is the sum of the other 53
countries real GDPs (divided by 53). Not surprisingly, the variance in this variableis trivial (since each
observation roughly equals world real GDP, a constant across country pairs), and consequently this
variable is uselessto explain FTAs. The minimum (maximum) value of this variable is 18.1 (18.3), and
the variable' s standard deviation is 0.04. Hence, the coefficient of variation was 0.002, compared with
the next smallest coefficient of variation in our data set of 0.06. Consequently, we excluded this
variable.

The fifth testable hypothesisis that the probability of an FTA is higher the larger the difference
between two countries relative factor endowments, but possibly only up to a point. If intercontinental
transport costs are not very low or relative factor endowment differences are not very high, then the
quadratic term may not be important. DKL; measures the absolute value of the difference between the
logs of the capital-labor ratios of countriesi and j in 1960; SQDKL;; measures the square of DKL. DKL
should be positively related to P(FTA=1) while SQDKL should be negatively related to it. Column 4
reveals that DKL has the expected positive effect. Larger relative factor endowment differences between
the country pair, likely capturing gains from Heckscher-Ohlin trade creation between the pair, have a
positive and statistically significant relationship with the probability of an FTA.

Column 5 reveals that the variables have the expected quadratic relationship with P(FTA=1), but
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the coefficient estimate of DKL loses explanatory power and the coefficient estimate for the quadratic
term —while having the expected negative sign —is statistically insignificant. The overall explanatory
power from adding the quadratic term is negligible; the pseudo-R? of specification 5isidentical to that of
specification 4. Consequently, in subsequent regressions we omitted the quadratic term.

The sixth and final hypothesisis that the probability of an FTA declines the wider is the
difference between the capital-labor ratios of the member countries and the ROW’ s capital-labor ratio,
due to potential trade diversion. Thisvariable— DROWKL,;; —is measured as:

ROWKL; :{‘ log [(Z}oy ki KNERoy i L] - Tog [Ki/L] |+ | log [(X}=y, K#] KRy, k4 L] - 109 [Ki/L]
}/2

Consistent with Hypothesis 6, DROWKL has a negative relationship with the probability of an FTA and
its coefficient estimate is statistically significant, likely due to the potential inter-industry trade diversion.

On net, the prabit model workswell. All RHS variables in specification 6 have the expected sign
and their coefficient estimates are statistically significant. Using the pseudo-R? term as a summary
measure of explanatory power, specification 6 “explains” 70 percent of the variation of FTAs among
1431 country pairingsin 1996. The pseudo-R? measure is the one used in McFadden (1974), one minus
the ratio of the log-likelihood value for the estimated model to the log-likelihood value for the model
with only an intercept.

An alternative measure of goodness of fit for probit modelsis the “percent correctly predicted,”
discussed in Wooldridge (2000a). In this measure, we compute the estimated probability of an FTA for
each pair. If the estimated probability of the pair exceeds 0.5, we define a variable PredFTA to be one; if
the probability islessthan 0.5, PredFTA takes on the value zero. The percentage of times that PredFTA
matches FTA (=1 if an FTA exists, and O otherwise) is an alternative measure of goodness of fit.
However, Wooldridge notes that it is even more useful to report the percent correctly predicted for each
of the two possible outcomes, for the following reason. With 1431 country pairs and 289 FTAS, a probit
specification of FTA on a constant only would result in predicted values of FTA of 0.202 for every
observation (i.e., 289/1431). In this naive specification, however, PredFTA would still match FTA for
1142 of the 1431 cases, or 79.8 percent. Thus, even if the model failed to predict even one FTA
correctly, this goodness-of-fit measure would suggest a predictive power of 80 percent.

Consequently, we report the percent correctly predicted for each of the two possible outcomes. In
our sample of 1431 pairs, 289 pairs have an FTA and 1142 pairs do not have an FTA. Using therule
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described, 240 of the 289 FTAs are predicted correctly, or 83.04 percent. Also, 1112 of the 1142 pairs
without an FTA are predicted correctly, or 97.37 percent. Thus, the model appears using alternative

criteriato have areasonably good fit.

B. Robustness

In this section, we evaluate the sensitivity of the results to several potential econometric issues.
First, the specifications assume that the dependent variable (FTA;) is independent across observations. In
reality, afree trade agreement between the United States and Mexico is not independent of such an
agreement between the United States and Canada. That is, certain pairings of countries belong to a group
or “cluster.” The lack of independence of observations influences potentially the variance-covariance
matrix of the econometric model. Akin to adjusting for heteroskedasticity, we re-estimated the
specification in column 6 to adjust for the possible interdependence of bilateral observations. This
correction has an effect only on the standard errors, not the coefficient estimates. We assumed that pairs
of countries within certain clusters (e.g., members of the EU) were interdependent, but clusters were
independent. Clusters had three major categories: both countries belonged to an FTA, one of the
countriesin the pair belonged to an FTA, or neither country belonged to an FTA. We defined 99
clusters. The interdependence of observations within clusters had no significant effect on the standard
errors and thus was not amajor concern. Hence, in the following empirical work, thisissue was ignored.

Second, as noted earlier, time-varying RHS economic variables were measured using 1960 data
to ensure predetermined values in the estimation; 1996 values of incomes and capital stocks would have
been potentially endogenous. We implemented the test for endogeneity of the 1996 values of income and
capital stocks proposed by Rivers and Vuong (1988). Thetest for endogeneity isaWald test. The test
statistic is a x statistic with 4 restrictions; the critical valueis 13.28 at the 1 percent level. The 2
statistic was 61.41. The null hypothesis of exogeneity of 1996 values of incomes and capital stocks was
regjected. Thisisconsistent with our theory that trade policy, by influencing the terms of trade and other
factors, influences income and capital investment and is consistent with recent empirical evidence in
Frankel and Romer (1999).

Third, consistent with our assumption that FTAs are formed by governments maximizing
consumer welfare, we have not introduced any “political” variables. In the context of our theory, such
variables' inclusion would be ad hoc. However, readers may be concerned that — despite the theory — the
results may be biased by omitting some important political, social, and cultural factors that may be

relevant. Attempting an exhaustive examination of all such potential non-economic variablesis clearly
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outside the scope of this already-lengthy paper. While there exists a plethora of potential omitted
variables to include that are outside the scope of the theory, wetried three: an index of the countries
average degrees of “market orientation,” adummy variable to reflect shared legal origins (i.e., British
law, etc.), and adummy for having a common language. None of these variables was statistically
significant. Intheinterest of parsimony, we ignored including these variables subsequently.?®

Finally, one might argue that the importance of bilateral distance and remoteness in explaining
the likelihood of an FTA may well be driven by the presence of the European Union (EU), and the size of
the EU (in real GDP and number of countries). Moreover, one might argue that countries that have
obtained an FTA with the EU (say, Turkey) is driven by the attractive market size of the entire EU, rather
than by the economic size of individual EU member countries (say, Denmark). To address thisissue, we
re-estimated specification 6 for three sub-samples of our entire 1431 observations. The results are
presented in Table 2. For comparison, the first column reports again the results of specification 6 for the
full sample. Column 2 reports the results for a sub-sample excluding any country pair that included an
EU member. Theresults are qualitatively identical to thosein Table 1, and all the coefficient estimates
remain statistically significant at the 1% level (except for DKL). Similar results are obtained when the
sample excludes any country pair that includes a Western European country or a European country
(columns 3 and 4, respectively). Thus, the results for specification 6 are basically robust to the exclusion

of all of Europe, the most geographically-clustered group of countries.

C. Partial Effects of RHS Variables on Response Probabilities
As discussed earlier, the probit estimates cannot reveal the quantitative effect of achange in any
RHS variable on the probability of an FTA. Given the standard normal cumulative distribution function
G( ), the partial effect on the response probability of FTA (denoted p,;) to aone standard deviation change
inany variablex, 0,;, is:
Py = G[/fo +i¢zj :BAi)_(i +[§j (X; £0,)] _G[féo +i¢2j /éji + ,éj X1

where x; denotes the mean level of x;.

Note that p,; is sensitive to the levels of the elements of x. This accords with our theoretical

20ne mi ght argue that an important omission of the determinants of the probability of an FTA between countriesi and
j issimply the bilateral trade between i and j. In the absence of the variables we have explored, the logarithm of the average
bilateral trade flow for the years 1958-1960 between the country pairs has a positive and significant effect on the probability of
their having an FTA (when accompanied only by a constant); however, the pseudo-R? val ue (0.107) was much lower than our
specifications presented in Table 1. We discuss later in section V1 adding this variable to specification 6.
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model. Thisissueisillustrated most transparently by reconsidering Figure 1 in section I11. The net
welfare gain from an FTA from being natural rather than unnatural trading partnersis sensitive to the
level of intercontinental transport costs (b), reflecting how remote continents are. Analogous
nonlinearities arise in our generalization of the FSW model. For instance, consider how the effect of an
increase in economic size on the net welfare gain from an FTA is sensitive to whether the countries are
natural or unnatural trading partners. Figures 5aand 5b in section Il illustrate this. In Figures 5a and
5b, at b= 0.1 (and ais assumed equal to 0), the net welfare gain from anatural or unnatural FTA,
respectively, is positive. Suppose absolute factor endowments double for each country pair (from 100 to
200). The percentage net welfare gain from a FTA from doubling the factor endowment rises from 2.492
percent to 2.909 percent, or by 0.417 percent, for the natural pair. By contrast, the percentage net welfare
gain from aFTA from doubling the factor endowment rises from 1.773 percent to 2.145 percent, or by
0.372 percent, for the unnatural pair. Thus, we expect a one standard deviation increase in economic size
to have alarger effect on the probability of an FTA for natural trading partners than unnatural ones.
Similarly, the effects of an increase in disparity in economic sizes, differences in capital-labor ratios,
bilateral distance, and remoteness are sensitive to the levels of the other variables. Following

convention, the mean values of the RHS variables are used for the levels.

One complication arisesin estimating the partial effects on the response probabilities for the
particular vector of RHS variables, x, in our model by using (by convention) the mean values for the
levels. One of the RHS variables, REMOTE, is the product of a continuous variable and a binary
variable. Thus, the variable has the value of two countries' distance from the ROW when the pair share a
continent, but O if not on the same continent. Thus, the mean value of this particular variableis
economically meaningless. To account for this, we estimate the partial effects on the response
probabilities for two scenarios, one with the mean value of NATURAL and the mean value of REMOTE
when the two countries are continental partners, and one with the mean value of NATURAL and 0 as the
value of REMOTE when the two countries are unnatural partners.

Tables 3aand 3b present the response probabilities under these two alternative scenarios for a
one standard deviation change in each of the RHS variables along with (in parentheses) the 95 percent
confidence interval associated with the respective response probability. Table 3a presents the response
probabilities for natural trading partners. For ease of information, we note that at the mean level of all

RHS variables the probability of an FTA among natural partnersis 0.850.*° A standard deviation

For NATURAL and REMOTE, we used the mean of the variables only for natural partners.
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increase (decrease) in the closeness of such partnersincreases (decreases) this probability by 0.140
(0.447). Thedifferential partial effect is due, of course, to the nonlinear functional relationships. Not
surprisingly, a standard deviation change in distance has an economically and statistically significant
effect on the probability of an FTA among natural partners. A standard deviation increase (decrease) in
the remoteness of two natural trading partners from the ROW increases (decreases) the probability of an
FTA by 0.008 (0.008).

Geographic proximity is not the only factor influencing the probability of an FTA. For instance,
changesin the level of or disparity between countries real GDPs have economically and statistically
significant impacts on P(FTA=1). For instance, a standard deviation increase in the level of real GDPs
increases the response probability by 7.5 percentage points, more than half the effect of a standard
deviation increase in closeness. Standard deviation changes in the difference between real GDPs and
between capital-labor ratios all have economically and statistically significant impacts of approximately
the same magnitudes as real GDP levels.

Table 3b reports the response probabilities for unnatural country pairs. Not surprisingly, at the
mean level of all RHS variables the probability of an unnatural FTA islessthan 1 percent.* A standard
deviation increase in closeness causes this probability to rise from 0.004 to 0.093, reinforcing the
importance of economic geography in the likelihood of an FTA; this effect is statistically significant.
Economic factors still manage arolein influencing the likelihood of an unnatural FTA. For instance, a
standard deviation rise in the level of real GDPs increases the response probability of an FTA by 1
percentage point; this effect is economically and statistically significant. A standard deviation decrease
in the absolute difference between real GDPs of unnatural partners has a similar economically and
statistically significant positive effect on the probability of an FTA (1 percentage point). Increasesin the
differences between capital-labor ratios also have economically and statistically significant effects on
P(FTA=1).

Thus, the response probability estimates confirm that economic characteristics as well as
geography have economically and statistically significant impacts on the probability of an FTA. While
the size of these partial effects varies between natural and unnatural partners as theory suggests, the
results support the theory that economic characteristics associated with intra-industry trade in
differentiated products, inter-industry trade reflecting differences in relative factor endowments, and

inter- and intra-continental transport costs all help to explain the likelihood of FTAs.

3lFor REMOTE we used zero, and for NATURAL we used the mean of the variable only for unnatural partners.
Response probabilities are not reported for REMOTE in Table 2b since this variable has a value of zero here.



V1. Interpreting the Results

If governments maximized the welfare of their citizens, prospective moves toward regional free trade would
almost surely do more good than harm to the members of the free trade areas (Krugman, 1991b, p. 21).

Theoriginal “Krugman vs. Krugman” debate yielded unambiguous conclusions. In aworld with
symmetric economies and no transport costs, bilateralism was bad; in the same world with prohibitive
intercontinental transport costs, bilateralism was good. FSW illustrated that the answer to the question
was ambiguous, depending upon the degree of intercontinental transport costs. Drawing upon empirical
datafor intercontinental transport costs external to the model, they concluded that regionalization may
have become excessive.

In aworld with asymmetric economies, we cannot make any such sweeping statements that
bilateralismis“good” or “bad.” The focus of this paper has been on explaining and predicting FTAs
bilaterally based upon pure economic characteristics (of member and nonmember countries). However,
as Krugman’ s quote above suggests, we can make limited statements about the net welfare gain or loss
for the member countries.

In the context of M cFadden’s motivation of qualitative choice models, the predicted probabilities
of an FTA suggest whether particular pairs of countries should have an FTA based upon economic
characteristics that — in the context of the theory — enhance welfare. If the predicted probability of an
FTA for acountry pair exceeds one-half, this suggests — in this framework — that there is a net welfare
gain for the country pair. Asthe empirical results show, the probability of an FTA exceeded one-half for
240 of the 289 country pairs with FTAS, or 83.04 percent. The results suggest —in the model’ s context —
that bilateralism is good for these country pairs (though not necessarily for nonmembers).

Second, although 240 of the FTAs in existence were predicted, 49 of the remaining 289 country
pairs with FTAswere not predicted. In the context of the model, this suggests that 17 percent of the
FTAsin our sample were welfare-reducing for the two countries. One might say that, for these country
pairs, bilateralism was “excessive.”

Third, our qualitative choice model also allows us to identify for which country pairs bilateralism
might be considered “insufficient.” Bilateralismistermed “insufficient” if an FTA is predicted but does
not exist (yet). Of the 1142 country pairs without an FTA, 1112 pairs were predicted correctly, or 97.37
percent. We note that 30 country pairs that had no FTA should have such an agreement (according to the
model’ s predictions); these are shown in Table 4 along with each pair’ s predicted probability in
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parenthesis.®® Table 5 shows the 49 cases where bilateralism was “ excessive,” that is, where an FTA
existed in 1996 but the model’ s prediction probability was less than one-half. Six casesinvolve
agreements between Algeria with EC members and 10 cases involve agreements between Egypt and EC
members; these agreements went into force in 1976 and 1977, respectively, athough evidence suggests
that Algeria’sand Egypt’simports from the EC still face high tariffs. Eight cases involve Turkey with
EC members; the EC-Turkey agreement was notified to the GATT/WTO in 1995, legally entered into
force January 1996, and is till “under examination.” Evidence suggests this agreement is effective.®
Three more cases include remnants of the former British Empire: UK-Canada, UK-Australia, and
Canada-Australia FTAs. According to the model, the probabilities that these three countries would form
FTAsin 1996 are 28.3, 0.3, and 0.1 percent, respectively.

Thus, although 17 percent of the FTASin existence were not predicted, it isimportant to note
that 27 of the 49 cases of “excessive” bilateralism can be explained by FTAs: (1) between the EC and
Algeria, Egypt and Turkey, and (2) between former British Commonwealth members (UK, Canada, and
Australia). Hence, over half of the cases of excessive bilateralism are limited to just afew countries.

We close this section addressing two points. First, we are well aware that — in the real world —
the formation of an FTA between countriesis likely influenced by both economic and political factors.
While palitical factors influencing the formation of an FTA were omitted intentionally, we recognize the
importance of these factors, as papers on the political economy of trade policy emphasize. The purpose
of this paper has been to attempt to provide a“benchmark” of the pure economic determinants of FTAsS
to provide foundations for afuture formal synthesis of political and economic variables.

However, this section is an appropriate place to discuss potential departures from our
competitive setting. As discussed in the large literature on endogenous trade policy, social welfare and
political special interests may likely influence the formation of an FTA. AsTrefler (1993) notes,
common across many cross-industry endogenous tariff protection studiesis the empirical result that
protection tends to be higher in industries with greater import penetration. Recall from footnote 29,

when the bilateral trade between the country pairs was the sole RHS variable, the coefficient estimate

320f these 30 cases, 7 cases involve members of the Asian Pacific Economic Cooperation (APEC) forum. While
APEC isnot considered an FTA, discussion has centered around members forming an FTA by 2020. Five more casesinvolve
Panamawith its five Central American neighbors. However, as noted in Frankel (1997), Panama joined the CACM as a“partial
member” in 1991. Thus, aimost one-half of the 30 cases where no FTA exists, and there should be one, show prospect for or
partial evidence of FTAs.

3We thank Francois Benaroya of the French Trade Ministry for bringing evidence on Algeria, Egypt and Turkey to our
attention.
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was positive and significant; however, the pseudo-R? was considerably smaller than any of the
specificationsin Table 1. However, the additional inclusion of the level of trade between a country pair
into specification 6 — already holding constant the pair’ s economic size and other economic determinants
— can be a crude proxy for import “ penetration”; the expected coefficient estimate should be negative. In
this enhanced specification, the countries’ bilateral trade in 1960 had a negative relationship with the
probability of an FTA, consistent with the endogenous protection literature. However, the coefficient
estimate’ s magnitude was small (-0.13) and the estimate was statistically insignificant at the 1%
significance level (though significant at 5%; z =-2.11). The other coefficients’ estimates did not change
materially. Thisis consistent with the FTA decision predominantly reflecting consumer welfare.

Recently, Grossman and Helpman (1995) have addressed the “politics’ of free trade agreements.
The conclusion of their political economy analysis suggests that the formation of an FTA by two
countries governmentsis more likely when there are substantial economic welfare gains for each
country’ s average voter, similar to our model. In their model with specific factors owned by afew
concentrated firms, they find that political pressure to prevent an FTA isreduced the more “balanced” is
potential trade between the partner countries, due to offsetting political pressures from exporters and
importers. To try to capture the spirit of Grossman-Helpman’s analysis, we also re-estimated
specification 6 including the absolute value of the difference between the logarithms of the two
countries' trade flowsin 1960 (as well as the average trade level). The result was that differencesin
trade volumes (representing “imbalance” between potential trade of the partners) had a negative
relationship with the probability of an FTA. However, with both trade variables included, neither was
significant at the 5% level (though both were significant at the 10% level). Theinclusion of both
variables had no perceptible impact on the coefficient estimates of the main specification 6 (or their
statistical significance). More importantly, none of the estimated FTA predictions were altered
materially (the model predicted 238, rather than 240, of the existing FTAS).

We note finaly that Goldberg and Maggi (1999) found empirical evidence that consumers
economic welfare had an estimated weight of 98 percent relative to the political factors weight of 2
percent in explaining U.S. trade policy. Thus, we argue that the economic benchmark provided in this
study offers a sound analytical and econometric initial step toward a more comprehensive understanding
of the determinants of FTAs, but a benchmark upon which future research might incorporate in a sound
analytical manner political factors aswell.

Second, the literature on free trade agreements has been largely a theoretical one. Empirical

evaluation of free trade agreements has largely fallen into two camps: computable general equilbirum
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(CGE) models of trade and trade policy, and econometric analyses of trade flow impacts of FTAs. First,
common to both approaches — and different from ours—isthat FTAs are exogenous instruments.
Second, CGE analyses generally focus on the trade creation and trade diversion impacts of an FTA,
calculating the impactsin terms of a share of GDP. Asiswell known, however, CGE studies are
essentially, as Baldwin and Venables (1995) note, “theory with numbers.” Such analyses provide a
quantitative articulation of what the underlying theoretical model suggests. However, with policies as
exogenous instruments, these analyses do not explain the formation of FTAs.

Econometric analyses of the impacts of FTA tend largely to explore the ex post effect of an FTA
on trade flows, often using “ gravity equations’ such asin Aitken (1973) and Sapir (1981). While these
models, when properly specified, have indicated successfully gross trade creation and diversion from an
FTA, one still cannot make welfare statements. Aswith CGE models, the gravity equations do not
explain the (endogenous) formation of FTAS. Thus, we see the approach in this paper as a complement
to these alternative approaches in providing quantitative insight about FTAS.

In concluding this section, we note Leamer’ s quote, “Give me data or give me death.” Leamer
(1998), in commenting upon FSW (1998), noted that answers to questions such as the one in this paper
should “be sought using four different methodologies: theory, calibration, indirect estimation, and direct
observation” (p. 149). This paper has attempted to address the issue of bilateralism intentionally using
all four methodologies. We have constructed afairly parsimonius model of international trade with
monopolistic competition as well as Heckscher-Ohlin trade in a setting with explicit transportation costs.
Despite parsimony, the complexity of the model requires calibration to determine qualitative theoretical
relationships. Turning to the qualitative choice econometric literature, we apply observations on FTAS
and economic characteristics of countries to determine FTAS' predictability for particular pairs and to
draw inferences about the net welfare gain or loss for these pairs. We find that country pairs that have
bilateral FTAs tend to have those selected economic characteristics that should enhance economic
welfare for the pair. Using direct observations, we find evidence that individual cases of “excessive’

bilateralism are constrained to a few plausible pairs of countries.

VIl. Conclusions

In concluding this study, we ask three fundamental questions: (1) Was the main purpose of the
study original? (2) What were the main conclusions? (3) Did the model predict “ successfully”? We
address each question in turn.

The main purpose of this study was to develop an econometric model that explains the “ pure
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economic” determinants of FTAs and that also predicts successfully the likelihood of pairs of countries
forming FTAs. The econometric model is formulated based upon an explicit general equilibrium
theoretical model of world trade of multiple countries on multiple continents in the presence of two
monopolistically-competitive product markets and two factors of production with explicit inter- and
intra-continental transport costs. Thisis the first econometric model, to our knowledge, that predicts
FTAs based upon an explicit general equilibrium model. Moreover, it provides a economic benchmark
for future political economy frameworks to enhance the explanation of FTA determinants.

The main conclusions of the study are that the potential welfare gains and likelihood of afree

trade agreement (FTA) between a pair of countries are higher:

(i) thecloser are the two countries as trading partners because of greater trade creation,
(i)  themore remote anatural pair is from the rest-of-the-world because of less trade diversion,

(itf)  thelarger and more similar economically (i.e., real GDPs) are two trading partners by exploiting
economies of scalein the presence of differentiated products and more trade creation,

(iv)  the greater the difference in capital-labor endowment ratios between two countries due to the
gains from traditional comparative advantages (i.e., Heckscher-Ohlin trade) and more trade
creation, and

(v) thelessisthe differencein capital-labor endowment ratios of the member countries relative to
that of the ROW due to less inter-industry trade diversion.

These factors have economically and statistically significant effects on the probability of an FTA using a
probit model.

One measure of overall fit of aprobit model is how well the model predicts correctly the
outcome. Of the 1431 country pairsin our sample, 289 country pairs had an FTA and 1142 pairs did not
have an FTA in 1996. Using economic data from 1960, 240 of the 289 FTAs are predicted correctly, or
83.04 percent. Also, 1112 of the 1142 pairs without an FTA are predicted correctly, or 97.37 percent.

Is bilateralism good? Unlike the restrictive symmetric models of Krugman and FSW, we cannot
make any sweeping statement. While we predict well over half of the FTAsin our sample in 1996, we
find that 49 of the 289 FTAsin 1996 were not predicted, suggesting that 17 percent of the FTAs in that
year are “excessive’ in astrict interpretation of the results. Y et, two important caveats are worth noting.
First, of these 49 cases, 24 are agreements between the EC and Algeria, Egypt, and Turkey. Thus, half of
the cases of excessive bilateralism are limited to three particular countries (and the Algeria and Egypt
agreements may not even be effective). Second, we found 30 cases where agreements should exist (in

the context of the model) but none did, suggesting for these pairs that bilateralism has been insufficient.
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Tablel

Probit Results for the Probability of an FTA

Specification:
Variable: 1
Constant 12.29*
(20.48)
NATURAL 1.60*
(21.57)
REMOTE
RGDP
DRGDP
DKL
SQDKL
DROWKL
Pseudo R? 0.530
Log likelihood -338.3
No. of observations 1431

2

8.44*
(11.72)

1.19*
(13.81)

0.15*
(10.41)

0.606
-283.9
1431

3

0.78
(0.65)

1.44*
(13.45)

0.16*
(10.06)

0.29*
(7.72)

-0.26*
(-4.64)

0.663
-242.8
1431

4

1.03
(0.83)

1.52¢
(13.44)

0.17*
(10.30)

0.29*
(7.29)

-0.29%
(-5.02)

0.36*
(4.83)

0.679
-231.0
1431

5

1.04
(0.83)

1.52¢
(13.46)

0.17*
(10.25)

0.29*
(7.26)

-0.29%
(-5.03)

0.41
(1.86)

-0.02
(-0.27)

0.679
-230.9
1431

* (**) denotes statistically significant z-statistic at 1 percent (5 percent) level in two-tailed test.

6

3.86*
(2.75)

1.61*
(13.22)

0.18*
(10.03)

0.25*
(5.93)

-0.34%
(-5.63)

0.72*
(6.77)

1,13
(-5.16)

0.700
-216.1
1431



Table?2

Probit Results for the Probability of an FTA for Specification 6 for Full and Sub-samples

Variable:

Constant

NATURAL

REMOTE

RGDP

DRGDP

DKL

DROWKL

Pseudo R?
Log likelihood

No. of observations

* (**) denotes statistically significant z-statistic at 1 percent (5 percent) level in two-tailed test.

Full
Sample

3.86%
(2.75)

1.61*
(13.22)

0.18*
(10.03)

0.25%
(5.93)

-0.34*
(-5.63)

0.72*
(6.77)

-1.13*
(-5.16)

0.700
-216.1
1431

Excluding

EU Members

1.70
(0.97)

1.04*
(7.24)

0.16*
(7.03)

0.17*
(2.94)

-0.25*
(-3.30)

0.24
(1.71)

-0.78*
(-2.92)

0.556
-115.3
820

Excluding Western
European Countries  European Countries

Excluding All

0.23
(0.14)

1.00%
(7.51)

0.14*
(6.21)

0.23*
(4.18)

-0.18**
(-2.41)

0.14
(0.91)

-0.71*
(-2.64)

0.517
-120.5
780

0.81
(0.50)

1.14*
(7.06)

0.11*
(4.72)

0.22%
(3.94)

-0.20*
(-2.69)

0.10
(0.61)

-0.51
(-1.80)

0.472
-107.3
595



Variable

NATURAL

REMOTE,

RGDP

DRGDP

DKL

DROWKL

Variable

NATURAL,,

RGDP

DRGDP

DKL

DROWKL

"Values in parentheses denote the 95 percent confidence interval for the associated response probability estimate.

Table 3a

Response Probabilities to a One Standard Deviation (o) Change

in RHS Variables for Natural Trading Partners (Evaluated at the Mean Level of REMOTE)"

P(FTA = 1| Natura Partners) = 0.850

-0

0.403
(0.321, 0.489)

0.842
(0.785, 0.888)

0.701
(0.612, 0.780)

0.928
(0.882, 0.959)

0.673
(0.580, 0.756)

0.936
(0.887, 0.966)

Table 3b

+0

0.990
(0.975, 0.996)

0.858
(0.802, 0.902)

0.925
(0.920, 0.978)

0.730
(0.642, 0.886)

0.947
(0.905, 0.972)

0.742
(0.659, 0.814)

Response Probabilities to a One Standard Deviation (o) Change
in RHS Variables for Unnatural Trading Partners (Evaluated at REMOTE = 0)°

P(FTA = 1|Unnatura Partners) = 0.004

-0

0.00005

(0.00001, 0.0002)

0.0009

(0.0003, 0.003)

0.014
(0.007, 0.027)

0.0007

(0.0001, 0.002)

0.017
(0.008, 0.033)

+0

0.093
(0.063, 0.133)

0.014

(0.007, 0.024)

0.001

(0.0003, 0.004)

0.021

(0.011, 0.038)

0.001

(0.0004, 0.004)



Table4
Cases of Insufficient Bilateralism

. Panama - Guatemala (0.641)
. Panama - Costa Rica (0.971)
. Panama - Honduras (0.791)

. Panama - Nicaragua (0.856)

. Panama - El Salvador (0.720)
. Panama - Venezuela (0.641)

OO, WDNE

. Mexico - Guatemala (0.845)
. Mexico - El Salvador (0.707)
. Mexico - Nicaragua (0.574)

© 00

10. Venezuela - Guatemala (0.517)
11. Venezuela - Brazil (0.705)

12. Peru - Chile (0.937)
13. Peru - Argentina (0.550)

14. Hong Kong - Singapore (0.544)
15. Hong Kong - South Korea (0.763)
16. Hong Kong - Philippines (0.683)
17. Japan - South Korea (0.937)

18. Japan - Philippines (0.792)

19. Japan - Indonesia (0.552)

20. South Korea - Philippines (0.619)
21. Romania - Bulgaria (0.994)

22. Romania - Hungary (0.893)

23. Romania - Poland (0.729)

24, Bulgaria - Turkey (0.505)

25. Switzerland - Algeria (0.877)
26. Switzerland - Egypt (0.692)

27. Iran -Iraq (0.984)
28. Iran-Indonesia (0.627)

29. Iraq - Turkey (0.721)

30. Nigeria - South Africa (0.682)



RN

7.
8.
9

10.
11.
12.
13.
14.
15.
16.
17.

18
19
20
21
22
23
24
25
26

27
28
29

Algeria- Denmark (0.371)
Algeria- Germany (0.309)
Algeria- Greece (0.489)
Algeria- Sweden (0.191)
Algeria- UK (0.351)
Algeria- Ireland (0.389)

Egypt - UK (0.223)
Egypt - Belgium (0.325)
Egypt - Denmark (0.269)
Egypt - France (0.499)
Egypt - Germany (0.198)
Egypt - Netherlands (0.335)
Egypt - Ireland (0.128)
Egypt - Portugal (0.088)
Egypt - Spain (0.241)
Egypt - Sweden (0.167)
Egypt - Iraq (0.033)

. Turkey - Belgium (0.398)

. Turkey - Denmark (0.261)

. Turkey - Germany (0.259)

. Turkey - Netherlands (0.409)
. Turkey - UK (0.287)

. Turkey - Portugal (0.045)

. Turkey - Spain (0.307)

. Turkey - Sweden (0.251)

. Turkey - Norway (0.127)

. UK-Canada (0.283)
. UK - Australia (0.003)
. Canada - Australia (0.001)

Tableb

Cases of Excessive Bilateralism

30.
3L
32.

33.

34.
35.
36.
37.
38.

39.
40.
4.
42,
43,
44,
45.
46.

47.
48.

49.

Portugal - Hungary (0.361)
Portugal - Bulgaria (0.487)
Portugal - Romania (0.357)

Sweden - Romania (0.493)

Chile - Mexico (0.037)
Chile - Costa Rica (0.010)
Chile - Brazil (0.251)
Chile - Paraguay (0.255)
Chile - Ecuador (0.430)

Mexico - Costa Rica (0.488)
Mexico - Balivia (0.005)
Mexico - Colombia (0.242)
Argentina - Ecuador (0.225)
Bolivia- Brazil (0.118)
Bolivia- Ecuador (0.273)
Bolivia- Colombia (0.160)
Brazil - Paraguay (0.240)

Philippines - Singapore (0.371)
Philippines - Indonesia (0.479)

Thailand - Indonesia (0.175)



