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Abstract

In this paper we consider the trade creating effects of Preferential Trade Agreements
(PTAs) for a large sample of countries over the period 1960-2000. The paper builds upon
the existing literature by examining whether any significant effects of PTAs occur through a
change in the variety of exports (i.e. the extensive margin) or through a change in the
volume of existing products (the intensive margin). To address this issue we employ the
commonly used gravity equation as well as a matching approach to deal with potential self-
selection problems. Our results indicate that exports respond positively to the formation of
a PTA between countries, and that much of this increase in exports occurs along the
extensive margin. We also show that the gains are strongest for larger trading partners,
with again much of the benefits occurring along the extensive margin.

Keywords: preferential trade agreements, intensive and extensive margin, matching,
difference-in-difference

JEL classifications: F10, F15






Neil Foster, Johannes Po6schl and Robert Stehrer

The impact of Preferential Trade Agreements on the margins of
international trade

1 Introduction

In the last two decades there has been a proliferation in the number of Preferential Trade
Agreements (PTAs).! According to Urata and Okabe (2007) the number of PTAs reported
to the WTO was 25 in 1990, 91 in 2000 and 194 in 2007. For a long time most PTAs were
regional in focus with members being geographically close to each other (e.g. EU,
NAFTA). More recently however countries or regional blocs have signed PTAs with diverse
and geographically distant partners.> Moreover, regional groupings have become more
diverse (e.g. ASEAN).

As discussed in the literature (see for example Viner, 1950) there is a trade-off involved
when discussing the benefits of PTA membership. On the one hand, there is a trade
creation effect that comes from the elimination in distortions between the relative prices of
domestic goods and those of other members. On the other hand, there exists the potential
for a trade diversion effect due to the introduction of distortions between the relative prices
of members and non-members good. A large number of empirical papers have addressed
the issue of whether membership in a PTA creates trade between members and whether
trade diversion is an outcome of the presence of a PTA (see Section 2 below). These
issues have usually been addressed using the gravity equation, with the results being
mixed depending upon the sample, the time period, the specification of the gravity equation
and the particular PTAs considered.

To date the vast majority of papers considering PTAs have concentrated on the issue of
whether trade creation and/or trade diversion effects of PTAs are present, usually using
data on total bilateral trade or total exports as the variable of interest and dummies for the
presence (or absence) of a PTA between two countries.’ In this paper we move beyond
total trade data and look to disentangle the impact of PTAs on the volume and variety of a
country’s exports by examining the impact of PTAs on the intensive and extensive margins
of trade. Trade between two countries can develop along two major margins. Along the so-
called intensive margin the volume of trade in an existing set of goods may change, while
along the extensive margin the set of traded goods may change. Understanding how the

1 In what follows we take Preferential Trade Agreements (PTAs) to mean any preferential access for members of such
an agreement.

2 For example, the US has signed agreements with Australia (2004), Morocco (2005) and Peru (2009), while the EU has
signed agreements with Chile (2004), Algeria (2006) and Cote d’lvoire (2008).

3 There are a few papers that look at other impacts of PTAs, such as the impact on industry-level trade (Urate and
Okabe, 2007) or on the structure of trade (Egger, Egger and Greenaway, 2008; Foster and Stehrer, 2010).



presence of a PTA affects trade is potentially interesting since the impact of increased
trade on growth may be affected by the channels through which trade is increased. Many
recent models of trade and growth emphasise the benefits of international trade in
providing access to new products or new varieties of existing products (e.g. Rivera-Batiz
and Romer, 1991; Grossman and Helpman, 1991). In these models, a country’s access to
foreign inputs raises productivity levels thereby generating static gains from trade. New
foreign inputs also lower the cost of innovation, enabling the creation of new varieties, and
this generates dynamic gains from trade.* Using data from Feenstra et al. (2005) over the
period 1962-2000 we construct the two margins of exports for up to 174 exporters’. We
then examine the effects of PTAs in a simple gravity specification and using a matched
difference-in-difference analysis, examining whether and to what extent membership in a
PTA affects the margins of trade. Finally we test for potential non-linear effects of PTAs
with respect to differences in the size of countries.

The remainder of the paper is set out as follows. Section 2 reviews the existing evidence
on the impact of RTAs and discusses the empirical literature on the margins of trade, while
Section 3 discusses our main hypotheses, our empirical approach and the data used.
Section 4 discusses our main results, and Section 5 concludes.

2 Background

The gravity equation has developed as the standard tool to estimate the effects of PTAs on
trade between members. As discussed by Baier and Bergstrand (2002), two common
forms of the gravity equation have been estimated,

EXF'H = ﬁn +ﬁlﬁﬂpg -I-ﬁ:GDPI' +ﬁ,POPi +ﬁ4PﬂPI +ﬁ5Df5T” +ﬁ5L.ﬁlNGH Hg;.ﬁmf” +ﬁnLQCKH Hg.,PT.ﬁl” + &
or,

TRADE;j = Py + B1(GDP; X GDP;) + B3| POP; X POP;) + BsDIST;; + BsLANG;; + BoADJ;; + BgLOCK;; + PoPTA;; + &

where EXPij is the value of merchandise trade flow imported by country / from exporter
I, GDP; (GDFj) s the level of nominal gross domestic product of country ! (/' ), POP;
(P?P;) is the level of population in country i (/ ), PT5Ti is the distance between
economic centres of countries £ and J , LANGi; is a binary variable equal to one if
countries I and / share a common language, ADJij is a binary variable equal to one if
countries ¥ an/ share a common border, L9Ci; is a variable accounting for whether
none, one or both countries are landlocked, and PTAij s a binary variable equal to one if
countries ¢ and / have a preferential trade agreement. In the second specification the

4+ Exporting a greater variety of products has also been found to have a positive effect on productivity (See Feenstra and
Kee, 2008).

This number includes countries no longer in existence (e.g. Czechoslovakia, ex-Yugolslavia) along with the countries
that replaced them (e.g. Czech Republic, Slovakia).



value of exports from ¢ to /' is replaced by the total level of trade between the country
pair, TRADE;; © Al variables with the exception of the dummy variables are usually

included in log-form.

Given one of these two specifications the coefficient on the PTA variable has been used as
an indicator of the effect of PTA membership on trade flows between member countries
(i.e. trade creation effects). An extension of this approach has been to consider specific
PTAs rather than bundling them all into one dummy variable, by constructing PTA
dummies for each of a number of specific PTAs. This allows one to examine the impact on
trade flows of specific PTAs. Using such an approach has lead to mixed results. Aitken
(1973), Abrams (1980) and Brada and Mendez (1983) for example found membership in
the European Community to have a positive and significant effect on trade flows from
among members, while Bergstrand (1985) and Frankel, Stein and Wei (1995) found
insignificant effects. Frankel (1997) finds a positive impact from MERCOSUR membership,
insignificant effects from membership in the Andean pact, and occasionally negative
effects from membership in the European Community.

Following this earlier literature efforts have been made to refine the method. The use of
alternative exogenous regressors (such as landlockedness and colonial history variables)
has been considered along with the use of panel data (see for example Baier and
Bergstrand, 2008). Studies have also attempted to examine the potential trade diversion
effects of PTAs by including binary variables that take the value one if only one member of
a country pair belongs to a PTA (see for example Frankel, Stein and Wei, 1996). A further
extension of the literature has been to consider the potential endogeneity of the PTA
variable: membership in PTAs is likely to be endogenous as countries self-select into PTAs
for reasons related to the level of trade. Examples of such studies include Baier and
Bergstrand (2002), Magee (2003), Baier et al. (2008). These studies tend to find that the
impact of PTAs on trade volumes tends to be larger after controlling for heterogeneity.

A great deal of the recent literature on trade issues has employed highly disaggregated
trade data (see for example Hummels and Klenow, 2005; Schott, 2004; Funke and
Ruhwedel, 2002). The basic reasoning for this focus is the belief that concentrating simply
on trade volumes ignores a great deal, in particular the structure and composition of trade.
Of particular interest in recent years following the development of monopolistic competition
trade models has been the issue of the quality and variety of trade with a number of papers
constructing aggregate measures of such variables.

¢ In the former case we are thus able to examine the coefficients on the level of GDP and population for both the exporter
and importer, while in the latter case we consider the product of the GDPs and populations. Considering these
variables separately in this case makes little sense as the decision on country & and | is determined by the ordering
of the data.



A prime example of this approach is Hummels and Klenow (2005) who use highly detailed
1995 data on exports to assess the determinants of both the variety and volume of trade
goods. They decompose the exports of 126 countries into the contribution of the intensive
and extensive margin and then relate each margin to country size (GDP) and its components
(workers and GDP per worker). They find that the extensive margin accounts for about 60
percent of the greater exports of larger economies. Other examples include Schott (2004)
who finds that richer countries export higher quality goods, and Funke and Ruhwedel (2002)
who find a positive association between the variety of exports and total export volumes.’

A further strand of this literature examines the impact of trade liberalisation on the volume
and variety of traded goods. Klenow and Rodriguez-Clare (1997) consider the liberalisation
of Costa Rica between 1986 and 1992 and show that liberalisation was accompanied by a
surge in import variety. In particular, a 1% decrease in tariffs is associated with an increase
in import variety of around 0.5%. Feenstra and Kee (2007) consider the effects of US tariff
reductions on the variety of exports of Mexico to the US and find evidence supporting the
view that tariff liberalisation due to NAFTA has increased export variety from Mexico. This
result remains, and is indeed strengthened, after taking account of the market competition
effect of China. Goldberg et al. (2008a and b) consider the liberalisation experience of India
during the 1990s, showing that access to new input varieties from abroad enables the
creation of new varieties in the domestic market. Trade liberalisation dramatically
increased Indian firms’ access to new imported inputs; two-thirds of the surge in imported
inputs occurred in products not imported prior to the reforms. Additional results indicate
that new imported varieties generated an additional annual 4.7 percent decline in the
imported input price index, and firm’s access to new imported inputs increased firms’ ability
to manufacture new products. Goldberg et al. (2009) decompose Indian import data at the
HS6 level to dissect changes in the composition of Indian imports following its 1991 trade
liberalisation. They find that trade reform spurred imports of previously unavailable
products and varieties in many products that arguably can be characterised as important
inputs for manufacturing firms. The new imported inputs were largely from more advanced
countries and new imported varieties exhibited higher unit values relative to existing
imports. In their analysis they distinguish between the extensive product margin, the
extensive variety margin and the intensive variety margin.’®

Debaere and Mostahshari (2005) examine whether changing tariffs and tariff preferences
affect the variety of products imported to the US over the period 1989-2000. Their empirical
set-up is based upon a Ricardian model of trade in a three-country setting that allows for
both trade creation and diversion effects as developed by Viner (1950). Using a Probit

Others have examined the impact of export variety on productivity growth. Feenstra and Kee (2008) for example find
that the increase in export variety is associated with a 3.3% improvement in average productivity for a group of 48
countries over the period 1980-2000.

8 A product is considered to be a particular HS6 category, while a variety is defined as a HS6-country combination,
meaning that a particular product imported from two different countries is considered as a different variety.



model to explain the probability that a good is exported to the US at the end of the sample
(controlling for whether or not it was exported at the beginning of the period) they show that
tariff reductions influence the extensive margin by increasing the variety of goods exported
to the US. In addition, the authors find that tariff preferences have a trade diverting effect
on the extensive margin by reducing the variety of products exported to the US for
excluded countries. While the authors find significant effects of tariffs and tariff preferences
the authors note that the contribution of these two factors to export variety is quite small.

Kehoe and Ruhl (2002) consider the impact of six major trade liberalisations in 18
countries on the extensive margin of trade using bilateral data. They find using detailed
trade data that the goods that were traded least before liberalisation account for a
disproportionate share in trade following the reduction of trade barriers. They further show
that large increases in the extensive margin of trade coincide with trade liberalisation.

Hillberry and McDaniel (2002) use the methodology of Hummels and Klenow (2005) to
decompose the increased trade of the US with its NAFTA partners since 1993 to examine
whether the increase is due to an increasing volume of existing products or to trading new
products. The results provide evidence of both, though a substantial portion of US trade
growth since 1993 can be explained by increases in the variety of products the US imports
from Mexico.

3 Method and data
3.1 Model specification

We are interested in examining the contemporaneous effects of joining a PTA on exports
for our sample of countries, and the effect of new membership on the intensive and
extensive margin. To do this we present a number of pieces of evidence. Our starting point
is the following gravity regression,

E'XFUE — 0y +f4GDF;; +ﬁ:GDPJ'I +0;P0P; + ﬁ"PUFﬁ + ﬁsﬂISTU + ﬁSLJ‘lNGE‘j + ﬁ;:‘lﬂfﬂ -I-ﬁnﬂﬂﬁ'.’ffj + ﬁgFTAU'E + &jg

where LXF refers to total exports or to the intensive or extensive margin. In our analysis
we are interested in the contemporaneous effects of PTA membership and so consider the
average change in our measure of exports between the three years after and the three
years prior to joining the PTA (i.e. EXPijre4z— EXPE‘LI—Bzr—l)? Making use of the above
gravity equation we can write,

E(EXPY ((ijt:t +2)— [EXPT (it —3:t—1)) = S1( [GDPY |(i.t:t +2) — [GDPY j(it—3:t—1)) +
£,2(KGDPY ((.t:t +2)— [GDPY (.t - 3:t — 1))+ 5,3 (KPOP] ,(i,t:t + 2y - [POPY

9 We also tried comparing just the year before the formation of the PTA with the year after, but the results tended to be
weaker. This may be due to variation in export volumes due to business cycle effects and other shocks not related to
PTA formation, or because adjustment to the formation of a new PTA takes some time. These results are available
upon request.



which we write as,
.EEXP”r = ﬁl'ﬂ'GDPEf ‘I_ ﬁ:ﬂGDF'}r + ﬁaﬂpﬂpir + ﬁ_‘ﬂpgp}'r + ﬁ?PTﬂfjf + Si}'r (1)

where PT4ijz will now equal one in the year of joining a PTA only. This is the starting point
for our analysis below."” In addition we also report results for a set of specific PTAs that
were considered by Ghosh and Yamarik (2006) and Eicher et al. (forthcoming) (see Table
A1) to examine whether there are differences in the response of exports and the margins
across PTAs.

One issue — mentioned above — when estimating the effects of PTAs on trade using gravity
models is a potential endogeneity problem, with countries potentially self-selecting into
PTAs for reasons related to the level of trade. In the literature to date this has mainly been
addressed through the use of fixed effects in a panel context, with a smaller number of
studies using alternatives such as Heckman control functions or matching techniques. In
this paper we use matching techniques to solve this potential endogeneity problem. The
problem is as follows: let ‘E‘EXPE%E = EXFfﬁ-nﬁz “EXFjr-3.0-1 pe the change in the
average level of exports or the margins for country-pair ¥ after the formation of a PTA
between the two, and ,.':-.EXF,-‘}r = EXP:‘?r‘-rIHZ ~EXFj: 3¢ 1 pe the change in the
average level of exports or the margins for this country-pair if they had not joined a PTA.
The causal effect of joining a PTA is then defined as the change in exports (or the margins)
if a PTA were formed in time £ minus the change in exports (or the margins) if a PTA were

not formed in time . The average expected effect can thus be written as,

E{pEXPj, — AEXP[ |PTA;;, = 1} = E{aEXP} |PTA;;, = 1} - E{aEXP] |PTA;;, =1}

It is obviously the case however that the change in exports (or the margins) if the country-
pairs had not formed a PTA is not observable. Causal inference therefore relies on the
construction of this counterfactual, and this is where matching can be useful. The purpose
of matching is to pair a country-pair that forms a PTA to a similar country-pair that did not
form a PTA in time t based on a set of observable characteristics."' Once a country-pair

o 0 —
has been matched we replace E{nEXP !'J'tIP TAje = 1} in the above equation with
E{aEXEl |PT A, = 0}

Since matching involves comparing country-pairs joining a PTA and those not across a
number of observable characteristics it is difficult to decide along which dimension to
match the countries or what type of weighting scheme to use. We use propensity score

10 Adopting such a difference specification has the further advantage that we don’t need to concern ourselves with which
time-invariant country dummies to include. In the literature it has been suggested that importer and exporter dummies
(Egger, 2000) and bilateral-pair dummies (Baldwin and Taglioni, 2006) be included in the gravity specification, both of
which would drop out in our difference specification.

11 For more details on matching econometrics see Blundell and Costas Dias (2000) and Heckman, Ichimura and Todd
(1998).



matching (Rosenbaum and Rubin, 1983), which uses the probability of receiving a given
treatment, conditional on the pre-entry characteristics of the country-pairs to reduce the
dimensionality problem.

To identify the probability of forming a PTA we follow Baier and Bergstrand (2004) who
develop and test a model identifying the determinants of PTAs. They find that pairs of
countries tend to form PTAs: (i) the closer together geographically they are, (ii) the more
remote a pair of natural trading partners are away from the rest of the world (ROW), (iii) the
larger and more similar in economic size the countries are, (iv) the greater the difference in
the capital-labour ratio between countries, and (v) the smaller the difference in the capital-
labour with respect to the ROW. We therefore include in our analysis the following
variables employed by Baier and Bergstrand:

— NATURAL;; is the natural logarithm of the inverse of the distance between the centres
of I and / . The authors argue that the welfare gains from a PTA increase as the
distance between them decreases."

N DIST; N DIST sy,
[111 (Ek:l.k:t:'.j N—_f) +In (Ek:l..lc:t:'.j T
REMOTE;; = DCONT; >
where DCONT; js g dummy taking the value one if countries i and j share a common
continent. This variable captures how far two countries on the same continent are from

other countries. The authors show that the welfare gains from an PTA for two natural
trading partners increases as their remoteness from the rest of the world increases.

— RGPy measures the sum of the log of the real GDP of countries i and j

— DGDPij: measures the absolute value of the difference between the log of the real
GDP of countries i and j. Baier and Bergstrand (2004) find that the probability of an PTA
is higher the larger and more similar economically are the trading partners.

— BOWGDPjt is the average of the logs of the two countries Rest of the World (ROW)
real GDP, where each country’s ROW real GDP is the sum of the other country’s GDP
(divided by the number of other countries)". Baier and Bergstrand (2004) argue that the
probability of a PTA is lower the larger the ROW’s economic size, since the potential for
trade diversion is higher.

The matching strategy we employ is only valid on a cross-section by cross-section basis.
When implementing the matching estimator therefore we perform the matching on each

12 The abbreviation NATURAL is used since countries that are close to each other and form PTAs are said to form natural
PTAs (see Frankel, Stein and Wei, 1995).

5 Note, in their analysis Baier and Bergstrand (2004) exclude this variable since it lacks variation. Given however our use
of a panel there is more variation and so we include this variable. Baier and Bergstrand (2004) also included a measure
of the difference in the capital stocks of the two countries (and a measure of the ROW capital stock) since they argue
that the probability of a PTA is higher the larger the difference in the country’s relative factor endowments. Given the
lack of good quality time-series data on capital stocks for most countries we cannot include this variable in our analysis.



cross-section and then pool the matched observations to form a panel. Similarly, when
performing the matching on separate PTAs we perform the matching for each PTA and for
each year for which there was a change in the composition of the PTA (i.e. either the initial
formation of a PTA or the expansion of a PTA) and then pool all observations for all PTAs.
Once we have our propensity score we employ nearest neighbour matching where a
country-pair that formed a PTA in time ¢ is matched to the five closest country-pairs'* that
didn’t form a PTA in time  in terms of the propensity score."”” Once we have the matched
sample we repeat the estimation of equation (1) above on the matched sample.

3.2 Data

Data on the GDP and population of the importer and exporter are from the World
Development Indicators (2008) dataset. Data on distance, common language and
adjacency are from CEPII'’. The data on the landlocked variable is constructed based on
data from Wikipedia'’. Data on PTAs is taken from the WTO website'® (accessed at
various dates) and complemented with information from Baier et al. (2008) and
Wikipedia.” The PTA dummy variable is defined as equal to one if exporter and importer
were in any one of the PTAs listed on either the WTO website or one of the alternative
sources. Finally, the trade data is taken from the dataset of Feenstra et al. (2005), which
reports data on imports and exports at the SITC four-digit level over the period 1962-2000.

We follow the approach of Kehoe and Ruhl (2002) in adapting the decomposition of
Hummels and Klenow (2005) to apply to a single bilateral trade relationship. In particular,
the extensive margin (EM ) is defined as,

[

EaE{;wP.lrm:'ka:'
.E:-Illl'f_ll'n: = —

Zicr PremiXiemi

where {im is the set of observable categories in which the exporting country /' has
positive exports to ™ | Prmi is the price of a unit of good ¢ exported from reference
country k to country " | and *zm: is the quantity of good ! exported from reference
country kK to country T _ Reference country k has positive exports to ™ in all I
categories (in our analysis, Kk is the sum of all countries considered as exporters in our

14 A country-pair that didn’t form a PTA can be matched to more than one country-pair that did form a PTA.

15 We also tried using just one nearest neighbor. The results are very similar to those reported in the paper and are
available upon request.

16 http://www.cepii.fr/anglaisgraph/bdd/distances.htm
17 http://len.wikipedia.org/wiki/Landlocked
18 http://rtais.wto.org/Ul/PublicAllRTAList.aspx

19 The reason for considering alternative sources is that the WTO dataset only includes PTAs in force, thus excluding a
number of PTAs that are no longer in force, but that would have been in the period of interest, examples being the
PTAs agreed between the EU-15 and Romania, Bulgaria and others in the 1990s, but which are no longer in force now
that these countries are now members of the EU.



analysis). EMim can thus be thought of as a weighted count of / ’s categories relative to
ks categories. If all categories are of equal importance then the extensive margin is
simply the fraction of categories in which / exports to 1 .

The intensive margin (M ) compares nominal shipments for country / and kK ina
common set of goods. It is given by,

E:-E;j??ip_,l'n::'xjmi

IM iy =
Jm EiEIinpkﬂkan:i

[M equals / ’s nominal exports relative to k s nominal exports in those categories in
which / exports to Ml ).

It can be shown that the ratio of country / to country ic exports to 7 equals the products
of the two margins, that is,

E:{=1P,l'm:'x,|'m:' — IM;EM,
E.{=1 Phmi™kmi
In the regression analysis that follows therefore we use the value of exports of / to 11

relative to the value of exports of kK to™ asour dependent variable, rather than the more
normal method of simply using the value of / ’s exports to ' . The reason for this is that
because OLS is a linear operator it will decompose the effects of the explanatory variables
on the margins of trade, thus allowing us to quantify the importance of the extensive and
intensive margin on the relationship between trade flows and PTAs.

4 Initial results

The initial results are split into four sections. In the first section we report results of
estimating equation (1) on the full sample of observations, considering both the general
PTA dummy and the dummies for specific PTAs. In the second section we report some
results from estimating the Probit model examining the probability of joining a PTA to give
an impression of how well the matching estimator is likely to work. In the third section we
report the results from estimating equation (1) on the matched sample only. In the final
section we report results when considering the possibility of a non-linear relationship
between PTA membership and the margins of trade.

4.1. PTAs and the Margins of Trade

We begin by reporting the results when including a PTA dummy in the gravity model in
Table 1, with the first three columns reporting the results for the change in exports, the
extensive and the intensive margin with no time dummies, and the final three columns



reporting the same results when time dummies are included. The coefficients on the
change in the GDP of the exporter (8&L'F,) are consistent with those found using data for
the aggregate margins by Hummels and Klenow (2005) and indicate that an increase in
the size of the exporter is associated with greater exports, with the majority of these greater
exports being due to an increase in variety, that is, the extensive margin.’ The results also
suggest that an increase in the importer's GDP is associated with a somewhat higher level
of imports into that country, which is accounted for by a large increase in the extensive
margin, and a (smaller) decrease in the intensive margin. An increase in the population of
the importer is found to be associated with an increase in imports into that country, which is
accounted for by an increase in the intensive margin of exports (the extensive margin
actually falls), while an increase in the size of the exporter is associated with a decline in
exports, which is driven mainly by a decrease along the intensive margin. Finally, and most
importantly, we find for the PTA variable that establishing a PTA between two countries is
trade creating, and most of this additional trade is due to an expansion along the extensive
margin. When time dummies are excluded the extensive margin accounts for 166% (i.e.
0.089/0.0536) of the increase in exports (with the intensive margin declining), and when
time dummies are included the extensive margin accounts for 73% (i.e. 0.0395/0.0538) of
the increase in exports.

Table 1
Gravity Results
(1) (2) (3) (4) (5) (6)

VARIABLES AEXD AFEXT ATNT AFEKF AEXT ATNT
AGDF; 0.0549** 0.768** 0.713% 0.123*** 0.589*** -0.466**

(0.0222) (0.0238) (0.0237) (0.0229) (0.0241) (0.0227)
AGDP; 1.021*** 0.867** 0.154*** 1.098*** 0.668*** 0.430%**

(0.0269) (0.0207) (0.0254) (0.0282) (0.0203) (0.0253)
APOP; 0.568*** -0.124** 0.692%** 0.618*** -0.145** 0.763***

(0.0528) (0.0473) (0.0516) (0.0528) (0.0449) (0.0485)
APOP; -0.575*** -0.0356 -0.540** -0.514** -0.0898* -0.425**

(0.0672) (0.0498) (0.0624) (0.0675) (0.0481) (0.0610)
PTA 0.0536*** 0.0890*** -0.0354** 0.0538** 0.0395*** 0.0143**

(0.00529) (0.00478) (0.00517) (0.00536) (0.00470) (0.005086)
Constant -0.105** -0.140** 0.0350*** -0.148** -0.0711%* -0.0769***

(0.00497) (0.00437) (0.00487) (0.0165) (0.0129) (0.0147)
Year Dummies No No No Yes Yes Yes
Observations 180742 180742 180742 180742 180742 180742
R-squared 0.015 0.027 0.009 0.019 0.119 0.109
F-Test 354 8** 734.3%* 230.4%** 64.14%** 473.3%** 448.9**

Robust standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

20 When time dummies are excluded the extensive margin accounts for 85% of the change in exports and when including
exports 61%.
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Table 2
Gravity Results for Individual PTAs

(1) (2) (3) (4) () (6)

VARIABLES AEXP AEXT AINT AEXP AEXT AINT
AGDP; 0.0581** 0.773%+ 0.715%* 0.130** 0.594*+ -0.464***
(0.0222) (0.0239) (0.0237) (0.0229) (0.0241) (0.0227)
AGDPE; 1.024** 0.872** 0.152*** 1.105*** 0.673*** 0.432***
(0.0269) (0.0207) (0.0254) (0.0282) (0.0203) (0.0253)
APOP; 0.542++ -0.168*** 0.710*** 0.601** -0.162%** 0.763**
(0.0526) (0.0472) (0.0514) (0.0528) (0.0448) (0.0484)
APOP; -0.599*** -0.0773 -0.522** -0.528** -0.104** -0.424%**
(0.0673) (0.0497) (0.0624) (0.0675) (0.0481) (0.0610)
ANZCERTA 0.140* -0.0791 0.219* -0.0123 0.554*** -0.566***
(0.0577) (0.0732) (0.131) (0.0590) (0.0741) (0.132)
AFTA -0.0149 -0.0631 0.0482 -0.0223 -0.119* 0.0970
(0.0890) (0.0727) (0.101) (0.0888) (0.0709) (0.103)
AP 0.267** 0.154 0.112 0.325** 0.137 0.188
(0.126) (0.101) (0.113) (0.127) (0.101) (0.114)
APEC 0.0547* 0.111%* -0.0565** 0.0601** 0.0308 0.0293
(0.0270) (0.0240) (0.0262) (0.0270) (0.0239) (0.0262)
CARICOM 0.318** 0.0666 0.252** 0.377** 0.0175 0.359***
(0.146) (0.0639) (0.106) (0.147) (0.0651) (0.108)
EEA 0.0287** 0.0600*** -0.0313* -0.000517 -0.114*** 0.114***
(0.0121) (0.00962) (0.0130) (0.0147) (0.0124) (0.0152)
EFTA 0.0353 -0.0105 0.0459 0.0508 0.182%** -0.131**
(0.0480) (0.0387) (0.0366) (0.0489) (0.0394) (0.0370)
El7 0.110*** 0.0680*** 0.0424*** 0.106*** 0.0109 0.0949***
(0.0183) (0.0124) (0.0162) (0.0200) (0.0207) (0.0174)
LATA 0.0783 0.193 -0.115 0.111 0.176 -0.0644
(0.189) (0.124) (0.180) (0.189) (0.124) (0.180)
MERCOSUR 0.0296 0.326** -0.297* 0.0863 0.214* -0.128
(0.133) (0.0871) (0.178) (0.134) (0.0901) (0.181)
NAFTA 0.119** 0.0418 0.0773** 0.106** -0.113** 0.219***
(0.0567) (0.0261) (0.0377) (0.0488) (0.0200) (0.0371)
Constant -0.0973*** 0127+ 0.0298*** -0.146** -0.0690*** -0.0770**
(0.00487) (0.00427) (0.00476) (0.0165) (0.0129) (0.0147)
Year Dummies No No No Yes Yes Yes
Observations 180742 180742 180742 180742 180742 180742
R-squared 0.015 0.025 0.009 0.019 0.119 0.109
F-Test 115.6 228.4 75.98 49.71 373.6 356.4

Robust standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

Table 2 reports a similar set of results, but now includes dummies for a number of larger
PTAs. As mentioned above, these PTAs were considered in the papers of Ghosh and
Yamarik (2006) and Eicher et al. (forthcoming) and are listed in Table A1. In terms of the
additional gravity variables the coefficients are consistent with those reported in Table 1
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and so we move straight on to consider the coefficients on the PTA variables. What we see
from these coefficients is a great deal of parameter heterogeneity across PTAs, as well as
differences for specific PTAs when we include time dummies.”’ For ANZCERTA and EEA
we find a positive and significant coefficient for the change in exports when no time
dummies are included, but the coefficients become insignificant when they are included. In
addition, for ANZCERTA we find a positive effect on the intensive margin when time
dummies are excluded, but when they are included we find a large negative coefficient on
the intensive margin, which is offset by a large positive coefficient when time effects are
included. For EEA we find a negative coefficient on the intensive margin when time
dummies are excluded, and a positive one when time dummies are included (offset by an
equivalent negative coefficient on the extensive margin). For AFTA, EFTA, LAIA and
MERCOSUR we find no evidence of a significant impact of the PTA on exports, though
there are significant shifts along the margins. For AFTA for example we find a significant
decrease in the extensive margin (when time dummies are included), while for EFTA and
MERCOSUR we find some evidence of an increase in the extensive margin at the
expense of the intensive margin. For other PTAs we find evidence of significant increases
in exports, examples being AP, APEC, CARICOM, EU and NAFTA, but again there are
differences in the way that exports have responded to the PTA. For APEC the change is
due largely to the extensive margin, while for CARICOM and most interestingly NAFTA we
find that the change is due largely to the intensive margin. In the remaining cases there is
either little difference in the importance of the intensive and extensive margin, or their
importance differs depending upon whether time dummies are included or not.

4.2 Determinants of PTA participation

As mentioned above one potential problem with the use of gravity-type equations to
examine the impact of PTAs on trade is that countries potentially self-select into PTAs for
reasons related to the level of (bilateral) trade. In such cases, we have a potential
endogeneity problem which can lead to biased results. Matching econometrics gets around
this issue by choosing an appropriate control group of observations based on observable
information. Following Baier and Bergstrand (2004) we match observations based on a
number of variables related to countries size, closeness and remoteness that were
described in Section 3.1. To perform the propensity score matching we estimate a probit
model of the following form,

P(PTA;; =1) = F(REMOTE;;, NATURAL;;,RGDP;;, DGDP;; L ROWGDP;;)

In Table 3 we report a number of results from estimating such a Probit model that relates
the probability of joining a PTA to observables. These results are not those used in the

21 One possibility is that the time dummies are capturing some of the effects of the PTAs, that is, there is likely to be a
correlation between the individual PTA dummies and some of the time fixed effects.

12



matching analysis, since the matching is done on a cross-section by cross-section basis,
but are included to give an impression of the importance of these observables in predicting
the probability of two countries joining a PTA. The coefficient on NATURAL - the inverse
distance measure — is positive and significant, suggesting that a decrease in distance
between two countries (i.e. an increase in NATURAL) is associated with an increase in the
probability of these countries joining a PTA as expected. Similarly, an increase in
remoteness is also associated with an increase in the probability of two countries joining a
PTA as expected. The coefficients on the difference in GDPs of two countries are found to
be consistently negative and significant across specifications as expected: Baier and
Bergstrand (2004) note that the probability of two countries joining a PTA is larger the more
similar they are economically. Given this we would also expect a positive coefficient on the
sum of the two countries GDP (RGDP). Here however we find that the coefficient differs in
size, becoming negative and significant when time-invariant importer and exporter effects
are included. According to Baier and Bergstrand (2004) we would expect a negative
coefficient on the GDPs of the rest of the world, which is inconsistent with what we find
(other than in the final column of Table 3). It should be noted however that in their analysis
they exclude the GDP of the rest of the world from their model, while including a measure
of the capital stock of the rest of the world, which we don’t include because of a lack of long
time-series data on this variable. Despite this latter result, overall the results are fairly
consistent with those found by Baier and Bergstrand (2004).

Table 3
Probit results
) ) (3) 4)
VARIABLES PTA PTA PTA PTA
NATURAL 0.247*** 0.238*** 0.740** 0.737***
(0.00444) (0.00448) (0.00774) (0.0078)
REMOTE 2.230*** 2.429*** 3.176** 3.379***
(0.0427) (0.0438) (0.0683) (0.0698)
RGDE 0.354*** 0.430*** -0.0978*** -0.142%*
(0.00515) (0.00583) (0.0152) (0.0155)
DGDE -0.260*** -0.264*** -0.0821** -0.0772***
(0.00388) (0.00389) (0.00611) (0.0062)
ROWGDP 0.876*** 3.287*** 1.935*** -9.733***
(0.00992) (0.0922) (0.0202) (0.5541)
Constant -28.68*** -101.4*** -52.60*** 292.684***
(0.303) (2.785) (0.553) (16.374)
Year dummies No Yes No Yes
Importer / Exporter dummies No No Yes Yes
Observations 290947 290947 233243 233243
Psuedo R 0.143 0.154 0.437 0.452
loglik -80278 -79252 -48980 -47664

Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1
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4.3 Matching results

Using the same specification for the Probit model as described above we performed
matching on a cross-section by cross-section basis for each available year in our sample
and pooled the data to give us a panel of matched countries. Using this dataset we re-ran
the estimation of equation (1). Table 4 reports the results. The results on the additional
gravity variables are largely consistent with those in Tables 1 and 2 — the main exception
being the lack of significant coefficients on the population of the exporter — and so we skip
over these results and turn to the coefficients on the PTA variable for which results are also
very similar to those reported in Table 1. In particular, we find a positive impact of the
establishment of a PTA on exports, albeit with the coefficient being somewhat smaller than
that in Table 1. Once again, the majority of this increase is due to an expansion in exports
along the extensive margin. In the case where no time dummies are included the extensive
margin accounts for 100% of the increase in exports, while when time dummies are
included the extensive margin accounts for 73.6% of the increase in exports.

Table 4
Matching results
(1) (2) (3) (4) (5) (6)

VARIABLES AEXP AEXT AINT AEYP AEXT AINT
AGDF; 0.0298 0.610*** -0.580*** 0.0270 0.528*** -0.500***

(0.0423) (0.0445) (0.0422) (0.0431) (0.0447) (0.0405)
AGDP; 0.992*** 0.766*** 0.227*** 0.989*** 0.674*** 0.316***

(0.0465) (0.0355) (0.0442) (0.0477) (0.0350) (0.0436)
APOP; 0.434*** -0.181** 0.615%** 0.510%** -0.255%** 0.765**

(0.104) (0.0851) (0.0949) (0.104) (0.0813) (0.0895)
APOP; -0.0704 0.0402 -0.111 0.00990 -0.0479 0.0578
(0.117) (0.0910) (0.107) (0.118) (0.0884) (0.104)

PTA 0.0377** 0.0377** 6.23e-05 0.0390*** 0.0287** 0.0103*

(0.00671) (0.00599) (0.00651) (0.00668) (0.00577) (0.00621)
Constant -0.0966*** -0.0592** -0.0374** -0.0657 -0.0455 -0.0201

(0.00813) (0.00703) (0.00756) (0.0406) (0.0325) (0.0366)
Year Dummies No No No Yes Yes Yes
Observations 52510 52510 52510 52510 52510 52510
R-squared 0.017 0.021 0.006 0.020 0.096 0.095
F-Test 116.3 172.2 43.91 21.10 106.6 104.7

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

We also use the matching approach to examine the impacts of specific PTAs on exports.
To do this we use the matching procedure for the year when each PTA was established
(where possible) and each subsequent expansion of that PTA. Table A2 lists the specific
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PTA “events” that are considered in our matching analysis. Once again we concentrate on
the coefficients on the PTA variables given the similarity of the coefficients on the other
gravity variables to those reported above. Considering the PTA variables we again find
substantial heterogeneity across PTAs and differences across specifications. For those
PTAs for which we find consistent evidence of a positive effect on exports, namely AP,
APEC, CARICOM, EU, MERCOSUR and NAFTA, only in the cases of APEC and
MERCOSUR do we find the increase to be caused by an increase along the extensive
margin. For CARICOM, EU and NAFTA the major reason for the increase in exports is an
increase in exports along the intensive margin (and in the case of NAFTA we observe a
decrease in the extensive margin). In the remaining cases we find either no effect of the
PTA on exports or an effect that differs across specifications. In both such cases we find
evidence of shifts in the margins, though again these sometimes differ depending on
whether time dummies are included or not. For ANZCERTA we find a positive coefficient
for the intensive margin and a smaller negative one for the extensive margin when
dummies are not included, but a negative and significant coefficient on the intensive
margin when time dummies are included. Consistent with the results in Table 2 we find a
negative effect of AFTA on the extensive margin (when time dummies are included). For
EEA and EFTA we find no overall effect of PTA membership on trade, but some evidence
of a negative impact on the extensive margin and a positive one on the intensive margin.

Summarising the above results we find that considering all PTAs there is a positive and
significant effect of the formation of a PTA on (contemporaneous) exports. This is the case
regardless of whether we use a standard least squares methodology or whether we use
matching econometrics, suggesting that the self-selection problem may not be severe
(despite the coefficient being somewhat lower in the matching analysis). When considering
all PTAs as a whole we also find that the increase in exports is largely due to an increase
in exports along the extensive margin, that is, an increase in variety traded. These results
mask important differences across PTAs however. Considering individual PTAs we find
that not all PTAs result in increased exports (a result consistent with others including
Eicher et al., forthcoming). Moreover, the importance of the extensive margin for increasing
exports is not pronounced for a number of PTAs. In particular, for a number of the more
well-known PTAs, such as NAFTA and the EU, we often find that the intensive margin is
the driver of increasing exports. This is largely against expectations, and in the case of
NAFTA is inconsistent with some of the literature mentioned above (see for example,
Feenstra and Kee, 2007; Hillberry and McDaniel, 2002). Such differences may be due to
differences in methodology, data, variable definitions or to different countries within a PTA
being affected differently. For example, in the case of NAFTA it could be that Mexico has
gained through an increasing variety of exports, while the US and Canada have seen an
increase in the intensive margin. To examine whether this is important in the following
section we consider whether the effects of PTA formation differ for different countries within
the PTA. In particular, we examine whether there are differential effects of the effects of
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PTA formation due to a country’s economic size. Given the similar results found using the
standard gravity model and the matching approach we proceed by using just the simple

gravity framework.
Table 5
Matching results for individual PTAs
(1) (2) (3) 4) (5) (6)
VARIABLES AEXP AEXT AINT AEXP AEXT AINT
AGDF; 0.0317 0.458** -0.426*** -0.00238 0.455%+ -0.457%*
(0.148) (0.144) (0.140) (0.152) (0.145) (0.141)
AGDP, 0.768*** 0.565*** 0.203 0.724*** 0.523*** 0.201
(0.195) (0.123) (0.163) (0.196) (0.123) (0.165)
APOF; 0.968** 0.362 0.606* 0.932** 0.335 0.597*
(0.421) (0.367) (0.336) (0.432) (0.372) (0.347)
APOP, -0.548 -0.197 -0.351 -0.633 -0.186 -0.447
(0.564) (0.337) (0.474) (0.577) (0.347) (0.475)
ANZCERTA 0.118** -0.169** 0.287** -0.403 0.0385 -0.442*
(0.0590) (0.0764) (0.133) (0.271) (0.215) (0.241)
AFTA -0.0320 -0.122 0.0896 -0.0543 -0.133* 0.0784
(0.0918) (0.0762) (0.105) (0.102) (0.0803) (0.115)
AP 0.228* 0.0536 0.174 0.197 0.0748 0.122
(0.131) (0.105) (0.117) (0.156) (0.127) (0.132)
APEC 0.0423 0.0572* -0.0149 0.102*** 0.0673** 0.0348
(0.0337) (0.0295) (0.0315) (0.0373) (0.0337) (0.0344)
CARICOM 0.292** -0.0405 0.333** 0.394** 0.0233 0.371%**
(0.146) (0.0642) (0.108) (0.163) (0.0880) (0.121)
EEA 0.00880 -0.0402** 0.0490** -0.0146 -0.0943*** 0.0797***
(0.0198) (0.0166) (0.0193) (0.0285) (0.0248) (0.0276)
EFTA 0.0370 -0.0860* 0.123*** -4.38e-05 0.0354 -0.0354
(0.0570) (0.0459) (0.0455) (0.0647) (0.0514) (0.0516)
EU 0.0954*** -0.0214 0.117*** 0.0756** -0.00119 0.0768***
(0.0242) (0.0182) (0.0213) (0.0312) (0.0262) (0.0264)
LAFA 0.0950 0.0219 0.0731 -0.00888 0.00237 -0.0112
(0.198) (0.118) (0.158) (0.205) (0.127) (0.165)
MERCOSUR 0.132* 0.181** -0.0490 0.169** 0.175* -0.00622
(0.0677) (0.0873) (0.0640) (0.0808) (0.0934) (0.0750)
NAFTA 0.0621 -0.0800*** 0.142*** 0.101* -0.0853** 0.186***
(0.0595) (0.0214) (0.0458) (0.0533) (0.0346) (0.0475)
Constant -0.0656*** 0.00743 -0.0730*** 0.467* -0.195 0.663***
(0.0249) (0.0213) (0.0233) (0.264) (0.202) (0.202)
Year Dummies No No No Yes Yes Yes
Observations 3074 3074 3074 3074 3074 3074
F-Test 4.918*** 9.353** 5.130*** 3.777 7.837** 4.918*
R-squared 0.019 0.025 0.011 0.032 0.039 0.029

Robust standard errors in parentheses

% 5<0.01, ** p<0.05, * p<0.1
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4.4 Non-linear effects of PTAs

In this section we consider whether the impact of PTAs on both total exports and the
margins of trade differs depending upon the trade partners considered. To date there has
been very little empirical research addressing such issues, though non-linear effects are
suggested by Baier and Bergstrand (2007) who state that: “A related caveat to the
conclusions is that the effect of an PTA on two members’ trade is likely influenced by the
economic size, per capita incomes and even distance between the two countries.”

In this paper we concentrate on non-linear effects related to the economic size of the trade
partners. Frankel, Stein and Wei (1995, 1996) show that the formation of a PTA between
two large partners creates trade in more varieties than a PTA between two small partners,
improving utility more in large countries relative to small countries. To address this issue
we begin by examining whether the coefficient on the PTA dummy depends upon the size
of the exporting country, measured using the level of GDP of the exporting country. In
addition, we also consider non-linearities by examining whether the coefficient on the PTA
dummy depends upon the product of the exporter's and importers GDP. This latter
method allows us to examine whether it is trade between two large partners that is an
important determinant of the benefits of PTAs.

Table 6
Exogenous threshold on exporter’s GDP
(1) (2) (3) (4) (5) (6)
VARIABLES AEXF AEXT AINT AEXP AEXT AINT
AGDP; 0.0554* 0.769***  -0.7139**  0.1233**  0.5893***  -0.4661***
(0.0222) (0.0238) (0.0237) (0.0229) (0.024) (0.0227)
AGDP, 1.019** 0.864***  0.1551**  1.097***  0.6647***  0.4320***
(0.0269) (0.0207) (0.0254) (0.0282) (0.0203) (0.0254)
APOP; 0.575** -0.110*  0.6845***  0.623***  -0.1343***  0.7572***
(0.0529) (0.0474) (0.0517) (0.0529) (0.0449) (0.0486)
APOP; -0.5627*** -0.011 -0.5517*** -0.505 -0.0704  -0.4345***
(0.06754)  (0.0500) (0.0627) (0.0678) (0.0483) (0.0612)
PTA; 0w 0.0302***  0.0425**  -0.0124 0.0343** -0.0002  0.0346**
(0.0113) (0.0099) (0.0113) (0.0113) (0.0095) (0.0109)
PTAuicn 0.0650***  0.1116***  -0.0467***  0.0634***  0.0592*** 0.0043
(0.0053) (0.0049) (0.005) (0.0113)  (0.00487)  (0.0049)
Constant -0.1054***  -0.1412***  0.0358***  -0.1484***  -0.0720***  -0.0764***
(0.0050) (0.0044) (0.0049) (0.0165) (0.0129) (0.0147)
He:PTArow = PTALcu 8.20%** 41.25%* 8.11%* 5.72** 32.54** 6.82***
Year Dummies No No No Yes Yes Yes
Observations 180742 180742 180742 180742 180742 180742
R-squared 0.015 0.027 0.010 0.019 0.119 0.109
F-Test 304.32**  638.36***  199.95**  63.87***  464.56***  438.53**

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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To do this we firstly split the sample of exporting countries into large and small countries,
with large (small) countries having a level of GDP greater (smaller) than the median.
Secondly, we split countries based on the product of the log of the trading partners GDP,
with the product of the log of the trading partners GDP for large trading-pairs being above
the median. The results when imposing the threshold based on the exporter's GDP are
reported in Table 6, while those when considering the product of the importer's and
exporter's GDP are reported in Table 7.

Table 7
Exogenous threshold on product of importer’s and exporter’'s GDP
(1) (2) (3) (4) (5) (6)
VARIABLES AEXP AEXT AINT AEXP AEXT AINT
AGDF; 0.0546***  0.768*** -0.713%+ 0.123*** 0.588***  -0.4656***
(0.0222) (0.0238) (0.0237) (0.0229) (0.0203) (0.0227)
AiFNP, 1.021%***  0.8672***  0.1536*** 1.098**  0.6672*** 0.4305
(0.0269) (0.0207) (0.0254) (0.0282) (0.0203) (0.0253)
APOP; 0.5792**  -0.1067**  0.6860***  0.6263**  -0.1311**  0.7574***
(0.0530) (0.0476) (0.0519) (0.0531) (0.0451) (0.0487)
APOP; -0.5635***  -0.0183  -0.5452***  -0.5058***  -0.07606  -0.430***
(0.0675) (0.0501) (0.0627) (0.0677) (0.0483) (0.0612)
PTA; o 0.022* 0.0420*** -0.020 0.0280** -0.0021 0.030**
(0.013) (0.0115) (0.0128) (0.013) (0.0110) (0.0123)
PTAyien 0.0631**  0.1033**  -0.0401***  0.0618***  0.0524*** 0.0094*
(0.0055) (0.0050) (0.0053) (0.0055) (0.0050) (0.0052)
Constant -0.1057**  -0.1412***  0.0355***  -0.1486***  -0.0720***  -0.0766***
0.0050 (0.0044) (0.0049) (0.0165) (0.0129) (0.0147)
Ho:PTA o = PT A cm 8.76*** 24-62%** 2.19 5.91* 20.98** 2.47
Year Dummies No No No Yes Yes Yes
Observations 180742 180742 180742 180742 180742 180742
R-squared 0.015 0.027 0.010 0.019 0.119 0.109
F-Test 209.55%*  621.43**  194.11**  B63.00***  463.12***  437.73**

Robust standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

Considering the results in the first three columns of Table 6 we find that coefficient on the
PTA dummy is more than twice as big for large (P TAHIGH) when compared with small
exporters (FT4Low) when considering total exports, with the coefficients being
significantly different at the 1 percent level. This result is driven by the extensive margin for
which the coefficient in the large exporters is nearly three times as large as that for small
exporters. When considering the intensive margin the coefficients on the PTA variable are
negative for both regimes, but are smaller (i.e. more negative) for large exporters. All of
these differences in coefficients in the two regimes are significant at the 1% level. In the
final three columns of Table 6 where time dummies are included the results are
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qualitatively similar. For total exports we find that the coefficient on the PTA dummy is
around double the size for large exporters when compared with small exporters. Once
again this is driven by the extensive margin for which we find a large positive coefficient on
the PTA dummy for large exporters and an insignificant coefficient for small exporters. For
the intensive margin we again find that the coefficient is smaller for large exporters when
compared with small exporters, though in this case the coefficients are positive (and
significant in the case of small exporters). These results suggest that in terms of trade in a
fixed set of products the benefits of joining a PTA are strongest when the trading partners
are economically relatively small. Overall however, our results indicate that the benefits of
joining a PTA are strongest when the trade partners are economically large, with the
benefits accruing largely through trading an increased variety of products, a result
consistent with Frankel, Stein and Wei (1995, 1996). The results when considering the
product of the importer's and exporter's GDP are similar to those reported in Table 6. In
particular, we again find that the benefits of being in a PTA in terms of exports are larger
for larger trading partners. Moreover, this difference is again driven by the extensive
margin of trade.

5 Conclusions

In this paper we examine the effects of PTAs on exports in general and the extensive and
intensive export margins in particular. We first report results using a simple gravity
framework. To account for potential self-selection we then apply a matching technique as
suggested in the literature. Finally, we address the issue of potential non-linear effects of
PTAs with respect to country size.

The results for the gravity variables are in line with our expectations and also with the
existing literature. With respect to PTAs our first set of results suggest that establishing a
PTA is trade creating with most of this additional trade being due to an expansion along the
extensive margin. When considering individual PTAs we observe large parameter
heterogeneity across PTAs and for different specifications with respect to the inclusion of
time dummies. Results also differ with respect to the relative importance of the extensive
versus the intensive margin. Using matching techniques these results are broadly
confirmed. This suggests that the self-selection of countries in PTAs is not a severe
problem though the coefficients are somewhat lower in this exercise. Again we find large
differences across individual PTAs however. Finally we test for non-linear effects of PTAs
related to economic size of countries. PTAs seem to be more trade-creating for large
compared to small exporters, a result which is driven by the extensive margin.

In this paper we have concentrated on the impact of PTAs on the export margins of trade.

As an extension it may be interesting to consider the importance of PTAs, and trade
liberalization more generally, on the import margins of trade. In the recent literature on
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endogenous growth for example (see Grossman and Helpman, 1991), one of the major
benefits of international trade is to provide access to new products and new varieties of
existing products.
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Table A1
Specific Preferential Trade Agreements

Abbreviation Name of PTA Start Member countries (year joined)

ANZCERTA Australia — New Zealand Closer | 1983 Australia, New Zealand
Economic Relations Trade
Agreement

APEC Asia Pacific Economic 1989 Australia, Brunei, Canada, China (1991), Chile (1994),
Community Taiwan (1991), Hong Kong (1991), Indonesia, Japan,

South Korea, Malaysia, Mexico (1993), New Zealand,
Papua New Guinea (1993), Peru (1998), Philippines,
Singapore, Thailand, United States of America,
Vietnam (1998)

AP Andean Community / Andean 1969 Bolivia, Colombia, Ecuador, Peru, Venezuela (1973),
Pact Chile (1969-76)

AFTA Association of South East Asian | 1967 Brunei (1984), Cambodia (1988), Indonesia, Laos
Nations (ASEAN) Free Trade (1997), Malaysia, Myanmar (1997), Philippines,
Area Singapore, Thailand, Vietnam (1995)

CARICOM Caribbean Community / Carifta | 1968 Antigua and Barbuda, Bahamas (1983), Barbados,

Belize (1995), Dominica (1974), Guyana (1973),
Grenada (1974), Jamaica, Montserrat (1974), St. Kitts
and Nevis, St. Lucia (1974), St. Vincent and the
Grenadines, Suriname (1995), Trinidad and Tobago

EEA European Economic Area 1994 Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Luxembourg, Iceland, Italy, Ireland,
Liechtenstein, Netherlands, Norway, Portugal, Spain,
Sweden, United Kingdom

EFTA European Free Trade Area 1960 Iceland, Liechtenstein (1991), Norway (1986),
Switzerland

Former: Denmark (1960-72), United Kingdom (1960-
72), Portugal (1960-85), Austria (1960-94), Sweden
(1960-94), Finland (1986-94)

EU European Union 1958 Austria (1995), Belgium, Denmark (1973), Finland
(1995), France, Germany, Greece (1981), Luxembourg,
Ireland (1973), Italy, Netherlands, Portugal (1986),
Spain (1986), Sweden (1995), United Kingdom (1973)

LAIA /LAFTA | Latin American Integration 1960 Argentina, Bolivia (1967), Brazil, Chile, Colombia
Agreement (1961), Ecuador (1961), Mexico, Paraguay, Peru,
Uruguay, Venezuela (1966)
MERCOSUR | Southern Cone Common Market 1991 Argentina, Brazil, Paraguay, Uruguay
NAFTA Canada-US Free Trade 1988 Canada, United States of America, Mexico (1994)

Arrangement / North America
Free Trade Agreement

Notes: This table is taken from Eicher et al. (forthcoming) who make some corrections to the table of Ghosh and Yamarik
(2006). Excluded from this table is the Central American Common Market (CACM). Since this agreement began in 1960 with
the final member joining in 1963 it is not possible to construct the average differences in exports in our sample of data.

23



Table A2
List of PTAs and years considered in the matching analysis

PTA Year PTA Year
APEC 1989 CARICOM 1983
APEC 1991 CARICOM 1995
APEC 1993 EEA 1994
APEC 1994 EFTA 1986
APEC 1998 EFTA 1991
AP 1969 EU 1973
AP 1973 EU 1981
AFTA 1967 EU 1986
AFTA 1984 EU 1995
AFTA 1995 LAIA 1966
AFTA 1997 LAIA 1967
AFTA 1998 MERCOSUR 1991
CARICOM 1968 NAFTA 1988
CARICOM 1973 NAFTA 1994
CARICOM 1974
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