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ABSTRACT

Using both a gravity model to consider the natural trading bloc hypothesis, and simulation using
a CGE model to make welfare estimates, we examine the potential effect of a subset of the new RTA
proposal in the APEC region.  In broad terms the two approaches appear consistent in their ability to
identify RTAs that are beneficial in terms of the welfare of the proposed members. However,
comparison of the two alternative approaches does not lead to support for the hypothesis that natural
blocs are less likely to be damaging to those economies that remain on the outside of the new proposals.
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In the early 1990s when the Asia Pa-
cific Economic Cooperation Process (APEC)
was gathering momentum and the outcome of
the Uruguay Round was uncertain the coun-
tries in the Asia Pacific held steadfastly to the
most favoured nation principle.  As a group,
they intentionally avoided discussions and ex-
pansion of the existing regional trading agree-
ments (RTA) in the region (Bora and Findlay,
1996). Since then, it appears that the enthusi-
asm with the ideals of the APEC has recently
appeared to give way to disillusionment with
the lack of progress towards achieving the
ambitious objectives that were set out in Bogor.
By early 2000, more than twenty regional trad-
ing arrangements (RTAs) have been proposed
amongst various APEC members, and the list
continues to grow.  Some, such as the free-trade
arrangement between New Zealand and Sin-
gapore, have already been enacted.  Important
research questions arise from these develop-
ments.  First, there is a need for quantitative
research to examine the potential effects of the
proposals.  Second, there is a need to under-
stand how the new proposals might help or
hinder the achievement of APEC’s ultimate
objectives.  This paper makes a contribution to
the former.

There are two basic approaches to the
empirical assessment of RTAs.  The first,
known as the “gravity model” approach, uses
a cross-section of bilateral trade data and at-
tempts to estimate a ‘normal’ trade pattern.  If
order can be found in the deviations from that
pattern, this technique can provide useful in-
formation on trade effects of RTAs (in particu-
lar if the cross sections are available for sev-
eral time periods).  Because this approach re-
quires the application of statistical techniques
to existing data, it is usually used ex-post – to

confirm the presence of trade creation/diver-
sion after agreements are put in place.  Frankel
(1997) is a comprehensive study using this tech-
nique.

For situations where analysis prior to the
fact is required, the most common technique
in recent years has been simulation with a com-
putable general equilibrium (CGE) model.  This
approach is quite different.  It takes cross-sec-
tional data from a single base period, not only
for trade but also production, and consumption,
and imposes a detailed theoretical structure on
the interactions between different data ele-
ments.  These take the form of equilibrium con-
straints, and assumptions on economic
behavior.  The models are put to use by impos-
ing changes in the underlying data (in the case
of RTAs, removing tariffs between member
economies), and observing how the remaining
variables adjust.  Many studies of this type in
the APEC context are surveyed in Scollay and
Gilbert (2000).

Although quite different, both tech-
niques can offer insights into areas where the
other is commonly used.  Hence, CGE models
can be used to consider the effect of existing
arrangements through backcasting the model,
or by using a past equilibrium and projecting
forward in the absence of policy changes to try
and capture what the economy in question
might have looked like without intervention.
Similarly, gravity models are often used to try
and predict the outcome of proposed agree-
ments by searching for pre-existing trends that
might be interpreted as indicating “natural”
blocs.  The objective of this paper is to see to
what extent the predictions from these two dis-
parate techniques can be correlated in the con-
text of the new Asia-Pacific proposals.  The
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objective is not to advance any of these pro-
posals.

The paper is organized as follows. Sec-
tion II outlines the methods used in the gravity
model simulations.  Section III uses the model
to assess the current state of regional trading
arrangements, in particular APEC sub-regional
groups.  This section is intended partially as a
form of benchmarking, and we discuss the evi-
dence provided by this approach in terms of

the traditional features of RTAs: trade creation,
trade diversion and the debate over regional-
ism as path towards global free trade. Section
IV uses the model to analyze a subset of new
proposals, in an attempt to see whether any
conform to the ‘natural bloc’ criteria.  We then
contrast these results with those obtained by
examining the same proposed blocs in a gen-
eral equilibrium framework.  Concluding com-
ments follow in section V.
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To analyze the effect of regional trad-
ing arrangements in the Asia-Pacific context,
the gravity model approach of normalizing bi-
lateral trade patterns and testing for discern-
able deviations from the estimated norm is
adopted.  The gravity model postulates that bi-
lateral trade flows are proportional to the prod-
uct of the size of the two economies, and in-
versely related to the distance between them.
This is a model that is broadly compatible with
a wide variety of underlying theoretical mod-
els (in particular those emphasizing imperfect
competition – see the discussion in Frankel,
1997), and that lends itself easily to empirical
verification.  The basic applied model estimates
the bilateral trade flows as a function of the
products of the bilateral GDPs (as a measure
of size), and distance (both in log form).  Let-
ting i and j index the economies in the model
we have:

where Tij is the total trade between
economies i and j, DISTij is the distance meas-
ure, and uij is the error term.  Most applications
expand the basic model to provide further ex-
planatory variables.  The model that is utilized
in this paper is of the following well-established
form (see Frankel, 1997; Freund, 2000):

where PCi is per-capita GDP.  Note that
PCi enters the equation in two forms, as the
product of bilateral per capita GDPs, and as
the absolute value of the difference.  The former

term can be thought of as capturing the impor-
tance of wealth (as opposed to size) as a deter-
minant of trade, the latter can be thought of as
capturing the importance of differences be-
tween economies (as emphasized in the
Heckscher-Ohlin type models).  By virtue of
the double-logarithmic specification of the es-
timated function, the parameter estimates on
the income and distance variables (the βk ) can
be interpreted as elasticities.  Hence, β1 repre-
sents, for example, the estimated proportional
change in Tij induced by a 1 per cent change in
GDPiGDPj.

The remaining variables are dummies
designed to capture the influence of other fac-
tors on trade flows. ADJij represents the exist-
ence of a common border, and RTAij the exist-
ence of a regional trading arrangement (being

one if both countries i and j are members of the
RTA in question).  OPENij is designed to cap-
ture the degree of openness of RTA members
(being one if country i or country j is a member
of the RTA in question), and can be thought of
as way of isolating the effect of the RTA.1   Note
that a separate RTA and OPEN dummy for each

group under consideration is utilized, and hence
RTA and OPEN can be thought of as vectors of
dummy variables representing each of the in-
dividual RTAs.  Because the dummy variables
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