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Abstract: The purpose of this paper to identify and analyze the effects of existing trade networks 
on bilateral trade volumes in the Western Hemisphere using two empirical specifications of the 
gravity model of international trade.  The evidence suggests the trade behavior within the 
Western Hemisphere is highly influenced by relationships resulting from different types of 
linkages (i.e., networks).  These networks are attributed to regionalism (via the enactment of 
regional trade agreements) and history (via the modern effects of former imperial relationships).  
Using a data-set encompassing the trade volumes for 32 countries in the Americas and 31 of their 
global trading partners during the 1990s, this study analyzes the extent of these networks.  The 
results suggest that the estimated network effects are similar across the two empirical 
specifications of the model.      
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1. Introduction 

Podolny and Page (1998) defines a network as “… any collection of actors that pursue repeated, 
enduring exchange relations with one another…” (p. 59).  One can therefore view a group of 
countries engaging in large volumes of trade on a regular basis as being representative of a 
network.  Such networks may have institutional arrangements, familiarity with customs and 
commercial procedures, and regulatory environments as to facilitate trade between participants.  
Rauch (1999, 2001) and Combes, Lafourcade, and Mayer (2005) discuss in great detail the 
importance of networks for trade.1   
 
It can be postulated that the trade behavior in the Western Hemisphere is influenced by 
relationships, or networks, resulting from different types of linkages based on either regionalism 
or history.  For instance, there are currently numerous regional trading agreements in the 
Western Hemisphere.  Such agreements clearly establish linkages and would in all likelihood 
influence the trade behavior of member states.  The major regional trade agreements are 
presented with their respective members and years of enactment in Table 1; almost every 
economy in the hemisphere is participating in some form of an integrated area.   
 
Recent data reveal preliminary support for the existence of regional trade relationships.  Table 2 
presents intra-regional trade shares for some of the regional groupings for the past decades.  
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These intra-regional trade shares are defined as the percentage of total exports of a particular 
grouping that is destined for other member states.  The Caribbean Community and Common 
Market (CARICOM), the Mercado Comun del Sur (MERCOSUR), and the North American Free 
Trade Agreement (NAFTA) have all experienced increases in intra-regional trade during the 
1990s.  However, intra-regional trade within the Andean Pact increased initially during the 
nineties, but reached its peak in 1998 with a sharp decline in subsequent years.  The members of 
the Central American Common Market (CACM) exhibit a similar trend, but the peak is reached 
earlier.  Intra-regional trade among the Group of Three has remained low, both before and after 
the formal enactment in 1995.  As a comparison, intra-regional trade in the European Union 
(EU) has remained high over the past two decades.   
 
Other relationships are the consequences of historical legacies.  Almost all economies in the 
Western Hemisphere are former European colonies.  As a lingering effect, there are often neo-
colonial trade ties present with large volumes of trade between the former dependency and the 
former metropolitan ruler in Western Europe.  Rauch (1999) suggests that colonial ties often 
result in lasting trade relationships.  Indeed, as Grier (1999) points out, the establishment of trade 
linkages was one of the major motivations behind imperialism. A useful way of approaching 
neo-imperial trade relationships is to observe the percentage of a former dependency’s total 
exports that is shipped to the former ruler.  These export shares are presented in Table 3.  The 
corresponding trade shares for the Caribbean economies, most of which are former British 
dependencies, range between 8 % to upwards of 70 % (!) of total exports over the past decades.  
Interestingly, no analogous relationships are present for most former Spanish and Portuguese 
colonies as imperial export-shares linger in the lower single digits.   
 
Grier (1999) suggests that the U.K. has maintained a closer relationship with its former colonies 
after their independence vis-à-vis France, Spain, or Portugal.  As Brysk, Parsons, and Sandholtz 
(2002) points out, Great Britain’s post-colonial relationships have focused on trade linkages and 
offering preferential market access to products produced in her former dependencies.  These 
policy distortions, particularly prevalent for agricultural commodities, bias trade volumes in that 
they would generally result in higher trade levels.  It is important to note that such trade volumes 
are not necessarily in response to comparative advantages but are rather the outcomes of 
deliberately distortive policy.2   
 
While intuitive arguments can made in support of the existence of trade networks in the 
Americas, one has to be cautious of venturing down the path of attributing present trade behavior 
to history or regionalism.  Observed trade relationships may simply be part of the ‘natural’ trade 
behavior that prevails without aforementioned linkages and may not represent any true 
distortions.  Rather, they may naturally occur due to the economic and geographic circumstances 
of trading partners.  For instance, countries within a particular region may exhibit higher trade 
levels internally vis-à-vis external nations due to cultural similarities or geographic proximity.  
Similarly, the presumed neo-colonial trade distortion might just be in response to the relative 
market size of the Western European countries.  This paper attempts to identify and analyze any 
network effects in the Western Hemisphere by fitting two empirical specifications of the gravity 
model to a data-set encompassing the bilateral trade transactions of the countries in the 
Americas.  This topic is of pivotal interest due to plans of further hemispheric integration via the 
formation of the Free Trade Area of the Americas (FTAA), a pan-continental free trade 
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agreement encompassing most the economies in North, Central, and South America.  Developing 
an understanding of trade behavior within the Americas is therefore a necessary and timely 
endeavor.   
 
This paper proceeds at follows.  The next section briefly introduces the gravity model.  Section 3 
provides a discussion of the data and Section 4 continues with an empirical discussion.  Section 5 
concludes with remarks.    

 
 

2. The Gravity Model of International Trade 
 
The gravity model of international trade is an appropriate methodology as it allows for a targeted 
and straight-forward analysis of trade volumes.  A major appeal is that the model enables the 
researcher to identify and analyze any distortions resulting from proposed network effects, if 
present.  The notion of gravity models can be traced to the use of ‘social physics’ during the late 
nineteenth century and to the early writings on the economics of location and transportation 
costs.  The basic idea behind the gravity model of international trade is that bilateral trade 
volumes from one country to another can be explained by factors that capture the potential (or 
capacity) of a country to export goods and services, factors that capture the propensity (or 
capacity) of a country to import goods and services, and by other forces that either attract or 
inhibit bilateral trade. 3   
 
Although there were earlier attempts by economists to utilize a similar concept (e.g., Reilly 
1929; Zipf 1946), the introduction of the contemporary econometric gravity model is usually 
attributed to Tinbergen (1962) and Pöyhönen (1963a, 1963b) who independently and 
concurrently explored similar models.  Pulliainen (1963), Linnemann (1966), and Aitken (1973) 
refine the empirical model while theoretical underpinnings have been provided by, among others, 
Anderson (1979), Bergstrand (1985, 1989), Helpman and Krugman (1985), and Helpman (1987), 
and more recently by Deardorff (1998), and Evenett and Keller (2002).    
 
The literature identifies two families of empirical gravity model specifications; a customary 
specification in the tradition of Tinbergen (1962), Pöyhönen (1963a, 1963b), Linnemann (1966) 
and others, and a more recently derived specification by Helpman (1987) based on Helpman and 
Krugman (1985).  Theoretical foundations for the first models are primarily provided by 
Anderson (1979) and Bergstrand (1985, 1989), and most studies explicitly cite these works to 
justify the model’s foundation in economic theory.  Therefore, this specification of the model 
will be referred to as the Modified Tinbergen-Pöyhönen-Linnemann-Anderson-Bergstrand 
(MTPLAB).   
 
The MTPLAB specification, in general, states that  
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where Xijt represents the bilateral exports from country i to country j in time period t, Yit is 
nominal GDP for country i in time period t, Yjt is nominal GDP for country j in time period t, Nit 
is country i’s population in time period t, Njt is country j’s population in time period t, and Dij is 
the bilateral distance in kilometers between the capital of country i and the capital of country j.  
Remotenessit or the remoteness of the exporter in time period t is defined as   
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where Ywt is aggregate world GDP in time period t, while Remotenessjt represents the remoteness 
of the importer in time period t, and is defined analogously.4  Since the trading partners’ relative 
shares of global GDP vary from year to year, the calculated remoteness varies from year to year 
as well.  Wmijs are m binary variables present in a vector w corresponding to any qualitative 
relationships between country i and country j (i.e., any measurable network effects), and  is a 
normally distributed error term.  One can consequently define the parameters from the MTPLAB 
specification in vector form as β, where 

ijtu

0 7 1' ( ,..., , ,..., )mβ β θ θ=β .5 
 
A second category of empirical gravity models is the formulation based on the theoretical works 
of Helpman and Krugman (1985) and Helpman (1987).  This family of models will be referred to 
as the Modified Helpman (MH) specification.  While models a la MTPLAB are more commonly 
used, the Helpman (1987) model may have a more straightforward basis in economic theory, 
particularly when it comes to justifying its variables.  For instance, Breuss and Egger (1999) 
suggest that the Helpman (1987) model is closer to the HO-theory of international trade vis-à-vis 
the more commonly applied formulation of the model, at least conceptually.  Furthermore, the 
Helpman (1987) model seems more appropriate when studying groups of countries or when the 
sample only contains a portion of the global economy.6   
 
The MH specification, in general, states that 
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where Xijt represents the bilateral exports from country i to country j in time period t, Yit is 
nominal GDP for country i in time period t, Yjt is nominal GDP for country j in time period t, Nit 
is country i’s population in time period t, Njt is country j’s population in time period t, and Dij is 
the bilateral distance in kilometers between the capital of country i and the capital of country j.  
Remotenessit and Remotenessjt are defined above, Wmij’s are m binary variables in vector w (see 
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below), and ijtν is a normally distributed disturbance.  One can express the parameters from the 
MH specification, Equation 2, in vector form as γ, where 0 6 1' ( ,..., , ,..., )mγ γ δ δ=γ .   
 
The first bracketed term in Equation 2 is the absolute value of the differences in GDP per capita, 
a proxy for the similarities in factor endowments, and countries with similar resource 
endowments would, as HO-theory suggests, trade less.  The second term represents combined 
economic size or the combined market size effect.  The third bracketed term is a dispersion index 
measuring the relative economic size of the two countries (Helpman 1987).   
 
Now turn to vector w, which is congruent across both models.  The gravity model is commonly 
augmented with qualitative variables that either increase or reduce trade (e.g., Aitken 1973; 
Hewett 1976; Linnemann 1966; Pöyhönen 1963a, 1963b; Pulliainen 1963; and Tinbergen 1962).  
In previous research, such variables have included binary variables for assessing the impact of 
participation in regional trading agreements, of sharing a common commercial language (e.g., 
linguistic ties), of sharing a common border, and of historical colonial ties.7  
 
An appealing aspect of using binary variables to capture the network effects of regional trading 
agreements, linguistic ties, adjacency, and colonial history on bilateral trade is that one is able to 
assess how trade flows under the presence of such influences differ from presumably ‘normal,’ 
or ‘baseline,’ trade patterns (Hewett 1976; Linnemann 1966; Tinbergen 1962).  In this context, 
the normal (or baseline) bilateral trade flows would be the ones where the above-mentioned 
factors do not exert an influence.  Thus, the benchmark trade behavior is established as the case 
where the binary variables are jointly equal to zero.8  Consequently, these presumably normal 
trade flows are dependent on the continuous variables (the so called ‘gravity variables’) only.   
For the purposes of this study, a total of 11 binary variables are included in vector w (thus m = 
11).  Table 4 defines these variables.  Variable W1 addresses adjacency and its influence, 
variables W2 through W5 control for historical linkages and cultural similarities due to colonial 
heritage and sharing a common commercial language, and variables W6 through W10 measures 
the impact of regional linkages resulting from participation in regional trade agreements (i.e., 
participation in the Andean Pact, CACM, CARICOM, MERCOSUR, and NAFTA 
respectively).9  A final binary variable, W11, controls for the importing country being a member 
of the European Union.  This variable is intended to capture any preferential treatment (e.g., 
policy distortions) extended by the European Union to goods imported from the economies in the 
Western Hemisphere.10     

 
 

3. Data 
 
Bilateral export data are obtained from the Inter-American Development Bank’s DATA Intal 
CD-ROM Version 4.0 (2003), and the data contain a total of ten annual cross-sections, 1992 
through 2001.  As a result, there are twenty regressions to be estimated (ten annual cross-
sections, two model specifications).  A total of 63 countries (or economic units) are included in 
the data (see Table 5), and the data consist of the economies in the Western Hemisphere plus the 
majority of the economies of the Organization for Economic Cooperation and Development 
(OECD)11, China, India, Israel and Singapore, South Africa, and others.  Since the emphasis is 
on the trade patterns of the economies in the Western Hemisphere, a particular characteristic of 
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the data-set is its unbalanced nature in favor of the 34 FTAA countries.  This implies that the 
bilateral exports between FTAA members are included, as are the FTAA countries’ bilateral 
exports to and from non-FTAA economic units.  However, the bilateral exports between non-
FTAA economies are excluded.12  This unique feature enables any ‘noise’ from the global trade 
environment unrelated to the Western Hemisphere to be removed.  
 
Due to data availability, the number of unique bilateral trade observations (or unique country 
pairs) in a given year varies from 1554 to 2657.  The uneven availability of bilateral trade data 
from year to year is a common problem plaguing gravity studies incorporating developing 
economies as trade data are simply not always readily collected and available.  The number of 
observations is remarkably lower for 1992 and 1993, as compared to the rest of the sample 
period, due to fewer countries being represented.   
 
GDP and population data are obtained from the United Nations Common Database.  The 
distance data and information about colonial ties, language, and adjacency are obtained from 
Mayer and Zignago (2006).  Information regarding participation in regional trading agreements 
is obtained from Frankel, Stein, and Wei (1997).   

 
 

4. Empirical Results 
 
Preliminary Concerns 

 
Due to the MH model’s foundation in economic theory, the intuitive rationale of the explanatory 
variables and the fact that our study does not employ a global sample, the MH model serves as 
the primary model.  The MTPLAB is estimated as a secondary model and provides a robustness 
check of the estimated binary effects; vector w is congruent across the two models.   
 
Before analyzing the results, it is important to note that the sample contains a not insignificant 
number of ‘zero observations,’ i.e., in some instances the reported bilateral exports are indeed 
zero.  Some country pairings simply do not trade in certain products and the observed bilateral 
exports in such a case are equal to zero resulting in 8% of the data points being zero.  These 
reported ‘zero observations’ pose an empirical problem as the dependent variable is the natural 
logarithm of bilateral exports; one cannot take the natural logarithm of zero.  Following Boisso 
and Ferrantino (1997), Eichengreen and Irwin (1998), Head and Ries (1998), Sandberg and 
Martin (2001), and Sandberg, Seale, and Taylor (2006), a value of one is added to the dependent 
variable before the natural logarithm is taken.  Thus, the dependent variable becomes Xijt

* = Xijt 
+1.  In the cases where there is no observed bilateral trade (i.e., where Xijt = 0), Xijt

* = 1, and 
lnXijt

* = ln(1) = 0.  Subsequently, in the cases where Xijt > 0 the dependent variable becomes 
lnXijt

* = ln(Xijt +1).   
 
All estimations for this study are performed using GAUSS econometric software (Aptech 
Systerms Inc. 2001).  Since the data-set encompasses countries of vastly different sizes and 
subsequently great variations in bilateral trade volumes, heteroskedasticity is present.  To correct 
for the occurrence of heteroskedasticity, White’s robust standard errors are estimated.  By 
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obtaining these robust standard errors, the heteroskedasticity problem is avoided as they 
sufficiently correct for the weight of each error term.   
 
Gravity Variables in the MH Specification 

The evidence suggests that economic gravity does a good job at accounting for hemispheric trade 
volumes using the MH model, see Table 6.  The model fits the data well with high overall 
explanatory power by producing satisfactory R-squares and significant F-ratios.  Turning to the 
performance of the individual variables, the estimated parameters for the absolute differences in 
GDP per capita, or the difference in relative factor endowments, range from 0.588 to 0.831 in 
magnitudes; similar estimates are found by Egger (2000, 2002).13   

  
The combined economic mass of the trading partners is captured by the bilateral sums of their 
respective GDPs.  Positive statistically significant parameter estimates (ranging from 2.79 to 
3.01) suggest, as in previous studies by Breuss and Egger (1999), Egger (2000, 2002), and 
Helpman (1987), that larger combined economic size results in more trade, ceteris paribus; large 
volumes of manufactured goods trade require high income levels of both the exporter and the 
importer.  Nevertheless, the estimated coefficients are somewhat larger in magnitude as 
compared to previous investigations, particularly Helpman (1987).  It is worth mentioning, 
however, that previous MH model investigations have focused on OECD countries or former 
Soviet-bloc countries in Eastern Europe.  It is plausible that intra-European trade flows are vastly 
different from intra-American and cross-Atlantic ones.  Given that this study excludes pure intra-
European transactions, these effects would not be captured and different parameter estimates 
may result.  The econometric performance of the dispersion index suggests a strong positive 
effect between relative economic sizes and trade volumes with economies of similar economic 
size trading more, ceteris paribus.  
 
The distance elasticity is relatively close to negative two for most years, thus lending support to 
the idea of economic gravity.  The estimated parameters for the remoteness variables are 
statistically insignificant.  The evidence suggests that adjacency loses its effect after controlling 
for other variables; the null hypothesis that the estimated parameter is statistically zero cannot be 
rejected for the vast majority of years.  Sharing a common language, or the influence of cultural 
similarities, has a statistically positive influence on trade volumes.  Before considering the binary 
network effects in w, attention is turned to the econometric performance of the MTPLAB model.   
 
Gravity Variables in the MTPLAB Specification 

As conveyed in Table 7, the gravity variables in the MTPLAB specification (GDPs per capita, 
populations, and distance) perform in compliance with a priori expectations.  Beyond the one-
percent significance level, per capita incomes and populations exert statistically significant 
positive effects on international trade flows and the geographic distance exerts a statistically 
significant negative effect.  The estimated elasticities with respect to per capita income of the 
exporter range from 1.85 to 2.24.  While there is no clear over-all temporal trend in these 
variations, the larger values are observed for the early years.  As stated in the previous section, 
the sample of countries is different for 1992 and 1993, most noticeably missing much of the 
intra-CARICOM trade due to data availability.  The estimated elasticities with respect to per 
capita income of the importer range from 1.05 to 1.31.   
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The results convey that trade is more sensitive to the per capita income of the exporter 
(productive capacity) than to that of the importer (absorptive capacity).  This would indicate that 
trade in the Americas is relatively ‘supply driven’ with economic conditions of the exporter 
exerting greater influence vis-à-vis the economic conditions of the importer.  These findings 
would suggest that trade in the Western Hemisphere is dominated by manufactured goods.  
Conventional HO-theory proclaims that capital abundant countries tend to export capital-
intensive goods.14  Furthermore, statistically significant throughout the sample, the estimated 
parameters for the population variables, all positive, are greater in magnitude for the exporter 
than for the importer.  This indicates that the traded goods are produced under increasing returns 
to scale, thus additional evidence of trade being concentrated in manufactures.  
 
The estimated parameters for the distance variable suggest a corresponding relationship vis-à-vis 
the MH specification.  The distance elastiticies are estimated to be around negative two for 
aggregate trade.  Even though Polak (1996), among others, argue for their inclusion, the 
remoteness variables perform ambiguously throughout the sample.  Unlike the MH model, there 
is no statistical evidence that remoteness affects bilateral trade flows after controlling for other 
factors.  This is in contrast with Frankel, Stein, and Wei (1997) who find statistically significant 
results using a variation of the MTPLAB specification.   
 
The evidence suggests that the effects of adjacency and cultural similarities (as proxied by 
sharing a common language) are similar to those found using the MH model.  Particularly, 
adjacency loses its effect after controlling for other variables.  Given that a significant portion of 
the hemispheric trade flows are transported via sea (island nations, cross-oceanic trade, etc), 
adjacency should lose some of its proposed influence.  Sharing a common language, or the 
influence of cultural similarities, has a statistically positive effect on trade volumes.   
 
Network Effects 
 
Since the binary variables in vector w for both specifications of the model are congruent, the 
results from the MTPLAB specification serve as a check for robustness of the MH model.  The 
binary effects of history and regionalism measure how any trade volume deviates from a 
presumably ‘normal,’ or baseline, trade behavior; they measure the magnitude of any distortions 
or biases.  The baseline trade behavior is where all 11 binary variables in vector w are jointly 
equal to 0.  In this study, the benchmark behavior  is consequently that between two countries in 
the sample that do not share a common border, do not share a common language, have no 
imperial history, are not members of the same trade agreement (NAFTA, CARICOM, 
MERCOSUR, Andean Pact, or CACM), and the importing country is not a member of the 
European Union.  Thus, an example of the baseline trade behavior would, for instance, be the 
commercial interaction between Canada and Argentina or that between Brazil and Australia.   
 
Reassuringly, the estimated parameters suggest that the effects of historical and regional linkages 
are robust across both model specifications.  For interpretive purposes, it useful to consider the 
‘average parameter’ estimate for any particular variable.  The ‘average parameter’ estimates, as 
presented in Tables 8 and 9, are the arithmetic mean of the statistically non-zero estimates.  
These ‘average parameter’ values for the MH specification are calculated as  
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where m indicates a given binary variable and n is the number of years for which the parameter 
estimate is statistically different from zero.  The marginal effect of these binary variables is 
subsequently equal to the baseline trade volume multiplied times a factor of 

ˆ
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specification.  For the benchmark trade behavior, trading partners do not have any of these 
qualitative factors in w in common such that Wm = 0 for all m.  This effect would enter the MH 
gravity model as , which indicates that the baseline volume should be multiplied 
by a factor of 1, or the bilateral trade volume simply represents the baseline volume itself.  For 
the analysis pertaining to the MTPLAB specification, the θ is interchanged for δ in the above 
notation. 
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Analysis of Results: Historical Networks 

The average parameter values and marginal effects of the historical binaries are presented in 
Table 8.  Both formulations of the model suggest that former colonial linkages have a clear 
influence on hemispheric trade patterns.  The effects of neo-colonial trade distortions are robust 
across both models.  The evidence conveyed by both specifications is similar, albeit the estimates 
from the MH specification are marginally larger.  There is strong evidence of neo-colonial trade 
distortions between the former British dependencies in the Western Hemisphere and the former 
metropolitan ruler, with estimated parameters found to be positive and statistically different from 
zero.  Former British colonies trade with the U.K by quite the large magnitude (up to a 
staggering 40 times the baseline volume!).  It should nevertheless be noted that most of the 
estimated marginal effects are much smaller, 2.93 and .018 for Spanish and Portuguese colonies, 
respectively.15   
 
Even if the baseline trade behavior is admittedly obtuse, it does not diminish the clear neo-
colonial trade distortion exerted by the U.K.  The favorable treatment extended by the U.K. to its 
former dependencies, relative to other non-European trading partners, seems to greatly impact 
trade volumes.  One can certainly make the argument that Commonwealth preferential treatment 
is counter-productive in that it reinforces the dependence upon agricultural exports.  Most of the 
countries in the Caribbean basin (mostly former British colonies) are reliant upon primary 
exports and these preferences quite possibly increase the opportunity cost of structural 
transformation and industrialization of their economies.   
 
The estimates suggest that former Spanish colonies (i.e., most of Central and South America) 
trade between 1.7 to 2.9 times as much with Spain relative to the baseline trade volume.  Spain’s 
neo-colonial influence seems to be marginally stronger for the MH specification.  For Brazil, a 
former Portuguese colony, there is no neo-colonial distortion present.  Quite the contrary, 
Portugal is less engaged with its former colony vis-à-vis the baseline trade volume (statistically 
significant negative parameters for both specifications).   
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A possible explanation for these differences and the particularly strong British linkage could be 
that England’s former colonies gained independence relatively recently.  Many of the Caribbean 
Islands gained independence as recently as the mid-part of the past century, as compared to the 
former Iberian dependencies that were granted autonomy centuries ago.  Additionally, British 
trade policy is more specifically targeted toward engaging its former dependencies.  As a result, 
stronger neo-colonial trade linkages would be observed for former and current members of the 
Commonwealth.  The evidence supports the postulations provided by Brysk, Parsons, and 
Sandholz (2002) and Grier (1999) that the U.K. has maintained, and indeed encouraged, stronger 
post-colonial trade relationships with its former colonies vis-à-vis Spain, Portugal, and France.  
 
Across the two models, the historical effects seem to be marginally stronger for the MH 
specification.  It seems that a portion of these neo-colonial influences is already captured by the 
gravity variables of the MTPLAB specification.  For instance, per capita income might measure 
some of this effect, especially when it comes to the importing party; the former imperial rulers in 
Europe enjoy higher per capita incomes than their former dependencies.  Consequently, one of 
the appeals of the MH specification is that the gravity variables do not interfere with the binary 
effects and the MH model may provide a more accurate, or pure, assessment of these historical 
networks, particularly as one attempts to isolate and identify their effects.   
 
Analysis of Results: Regional Networks 

Turning the attention to the effects of regionalism, Table 9 presents the calculated average 
parameter values and the marginal effects.  When considering the empirical performance of the 
regional variables across the two models, the results are, again, surprisingly robust.  However, 
one can discern from the evidence that the trend is reversed as compared to the historical effects 
with the MTPLAB model suggesting marginally larger regional effects than the MH model.   
 
Intriguingly, the NAFTA binary suggests a counter-intuitive relationship by producing negative 
parameters.  It may well be that the gravity variables (i.e., economic circumstances and 
geographic proximity) already capture the presumed effects of NAFTA in that the U.S.-Canada- 
Mexico trade-nexus appears strong enough given natural conditions that any statistical effect 
from the NAFTA agreement disappears (or even becomes negative!).   
 
A striking phenomenon is that smaller economies tend to stick together, with stronger effects 
observed for CARICOM, CACM, and the Andean Pact than for NAFTA or MERCOSUR.  
Furthermore, the evidence suggests stronger regional tendencies in the Central region of the 
hemisphere.  By far, CARICOM seems to exert the greatest influence on the trade behavior of its 
members.  Intra-CARICOM trade volumes are significantly biased on a magnitude of 38.2 to 
72.3 times that of the models presumed normal patterns.  The argument can certainly be made 
that small island economies are more trade dependent vis-à-vis larger, more self-sufficient 
economies.  It seems that geography, economics, resources, politics, and policy cause these 
countries to exchange larger volumes.  Statistically significant positive parameters are also found 
by, among others, Sandberg, Seale, and Taylor (2006) and Thoumi (1989a, 1989b).  The results 
indicate that intra-MERCOSUR trade conforms to the baseline trade volume.  The effect of the 
Andean Pact, consisting of medium-sized economies, is 2.6 times the baseline trade, thus lending 
further support to the inverse relationship between the economic size of members and regional 
dependency.   
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The MTPLAB specification provides marginally larger effects for the regional linkages whereas 
the MH specification suggests marginally lower effects.  It seems that the MH formulation 
already accounts for some of the regional effects, whereas the MTPLAB specification’s gravity 
variables do not.  Given MH model’s more formal foundation in intra-industry trade, this 
supports the idea that the goods traded regionally within the hemisphere would be intra-industry 
traded goods.  Consequently, regional effects would appear smaller if intra-industry trade is 
already accounted for via the MH specification.  This should be contrasted with the finding that 
the MTPLAB specification already accounts for some of the historical linkages by controlling 
for the absorptive capacity of the importer and the capital-labor ratios (e.g., per capita incomes) 
of the trading partners.  Inter-regional trade would subsequently be inter-industry trade.  An 
argument can be made that the goods exported to the U.K. by its former colonies in the 
Caribbean basin are products not produced within the European Union.  These trade flows, as a 
result, would be inter-industry trade.   

 
 

5. Concluding Remarks 
 

As shown by this study, the policy distortions resulting from history and regionalism are 
important factors in analyzing the trade behavior of the economies in the Western Hemisphere.  
Significant neo-colonial trade distortions are present between the U.K. and her former 
dependencies; the findings suggest that deliberate trade policy on behalf of the U.K. magnify 
trade volumes.  Former British colonies (i.e., the economies in the Caribbean basin) ship 
significant portions of their exports to their former colonial ruler, a sizeable percentage given the 
vast geographic distance between the Caribbean and the British Isles.  Not surprisingly, the 
gravity model finds strong evidence of trade distortions resulting from this historical legacy after 
controlling for economics and geography.  The corresponding effect is significantly lower, 
however, for former Iberian colonies and the effect diminishes almost entirely for Portugal’s 
relationship vis-à-vis Brazil.  This has interesting implications.  The economies in the Caribbean 
basin are rather unique in that they are highly dependent upon exports to the United Kingdom for 
economic subsistence.  Given the shorter geographic distance and consequently lower 
transportation costs, the North American markets could, through more accommodating trade 
policy, be attractive substitute destinations for Caribbean and Latin American exports.  In 
particular, the industrial economies of the United States and Canada have presumably similar 
consumption patterns and demand structures as the U.K. and the rest of the European Union.  
However, the danger is that such a drastic change in trade patterns would be dominated by trade 
diversion rather than trade creation.  It is therefore necessary to ensure via economic policies that 
the dynamic gains from integration of specialization, economies of scale, and marketing 
efficiencies are realized.  If sufficiently large, these gains can outweigh any efficiency reductions 
resulting from diverting trade.  
 
The gravity model reveals that regional linkages, e.g., regional trading agreements, significantly 
influence trade behavior after controlling for other factors.  In particular, the smaller economies 
in the central region of the hemisphere tend to cooperate more fully than the larger, more self-
sufficient, peripheral ones.  The evidence supports that the CARICOM and the CACM 
agreements strongly influence the trade relationships of their respective member states.  This is 
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not entirely surprising since smaller economies tend to have a narrower productive base and 
consequently a larger dependency on trade.  For NAFTA and MERCOSUR, on the other hand, 
the gravity model detects smaller effects on the trade behavior of their members after controlling 
for such factors as economic size, population, culture, and geography.  The effect of the Andean 
Pact, consisting of medium sized economies, is somewhere in between, thus lending support to 
an inverse relationship between economic size and regional dependency.   
 
The findings regarding regional networks have far reaching inferences for a future FTAA.  An 
alternative approach of viewing the FTAA as enlarging and merging the northern and southern 
agreements (i.e., NAFTA and MERCOSUR) to incorporate the smaller economies (i.e., 
CARICOM, CACM, and the Andean Pact) would be to utilize the smaller agreements as 
building blocks to expand the integration process.  The notion that these trade blocs have had 
significant roles in shaping the trade behavior of their member states supports this ‘smaller-to-
larger’ approach.  Obviously, one cannot claim that the regional integration of microstates is an 
end-all panacea for achieving hemispheric free trade.  However, it might be a fruitful place to 
start, especially considering their relative openness to intra-regional and inter-regional 
cooperation.    
 
Does the empirical specification of the gravity model matter?  To a certain extent it does not: the 
MH specification produces robust binary network effects similar to those obtained from the 
MTPLAB specification.  Nevertheless, there are subtle differences.  However, as Seale (1994) 
suggests, when discriminating between non-nested specifications of a model, the model should 
be chosen based on economic theory as an alternative to empirical testing when faced with non-
nested specifications.  When considering a group of countries (e.g., not a global sample of 
countries), it seems that the MH model is the more relevant specification.  Given that the sample 
for this study consists of 64 counties and that the data are FTAA-centered, the MH specification 
appears to be a more suitable model.   
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Frankel, Stein, and Wei (1997), Caribbean Community Secretariat (2001). a) The name Latin American Free Trade 
Association (LAFTA) applies before 1980; the name Latin American Integration Association (LAIA) applies after 
1980.  

Table 1.  Current regional trading agreements in the Western Hemisphere 
Name of agreement Year enacted Current members 
Andean Community  
  (or Andean Pact) 
 

1969 Bolivia, Colombia, Ecuador, Peru, and Venezuela 

Caribbean Community and 
Common Market (CARICOM) 

1973 Antigua and Barbuda, the Bahamas, Barbados, Belize, 
Dominica, Grenada, Guyana, Haiti, Jamaica, 
Montserrat, St. Kitts and Nevis, St. Lucia, St. Vincent 
and the Grenadines, Suriname, and Trinidad and 
Tobago 

 
Central American Common 
Market (CACM) 

 
1959 

 
Costa Rica, El Salvador, Guatemala, Honduras, and 
Nicaragua 
 

Group of Three 1995 Colombia, Mexico, and Venezuela 
   
Latin American Free Trade 
Association (LAFTA)/Latin 
American Integration Association 
(LAIA)a 

1960 Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, 
Mexico, Paraguay, Peru, Uruguay, and Venezuela 

   
Mercado Comun del Sur 
(MERCOSUR) 

1991 Argentina, Brazil, Paraguay, and Uruguay 
 

North American Free Trade 
Agreement  (NAFTA) 

1994 Canada, Mexico, the United States 
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Table 2.  Intra-regional export shares (as % of total bloc exports)  
 1980 1990 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Averagea 

Andean Pact 3.8 3.8 9.8 10.5 11.8 10.4 10.1 11.9 9.3 8.5 10.9 9.5 7.8 8.7 9.1 
CACM 24.4 15.3 16.9 16.7 14.1 15.7 13 14.5 11.6 12.4 15 11.1 13 20 15.3 
CARICOM 4.2 7.8 8.8 3.7 3.8 12.9 13.8 17.1 15.3 15 13.3 12.5 12.4 12.5 10.9 
Group of 3 1.8 2.0 NA NA 3.2 NA 2.8 2.7 1.8 1.7 2.1 1.8 1.6 2.3 2.2 
LAFTA/LAIA 13.7 10.6 16.3 16.4 16.6 16.5 17.2 16.7 13 12.9 13 11.1 11.4 12.6 14.1 
MERCOSUR 11.6 8.9 18.5 19.2 20.2 22.8 25.4 25.1 20.5 20.8 17.3 11.6 11.9 12.6 17.6 
NAFTA 33.6 41.4 45.8 47.9 46.2 47.5 49.1 51.7 54.6 55.7 55.5 56.7 56.1 55.9 49.9 
              
For comparison purpos  es:              
EU 61 66 61.7 62.1 62.4 61.5 55.4 55.2 62.6 62.1 61.3 60.6 61.1 60.7 61 
Source: World Bank (1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006).   Data refers to merchandise trade only, as reported in World Development 
Indictors 1998 through 2006.  Please refer to Table 1 for membership information.  a) Defined as the arrhythmic average of the colonial trade shares for years in 
which data were available.   
 

 



  Sandberg and Seale, Journal of International and Global Economic Studies, 4(2), December 2011, 1-29 

 

15

Table 3.  Percentage share of total exports destined to the former metropolitan ruler in Western Europe  
Country 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Averagea 

Argentina 2.34 2.54 2.74 4.02 4.09 3.85 3.74 3.41 3.09 2.36 3.19 4.12 3.29 
Barbados 8.99 8.87 18.34 10.49 25.99 20.48 25.53 21.82 21.35 22.30 20.21 16.78 18.43 
Belize NA NA NA NA 28.58 0.00 36.19 46.10 45.65 33.19 34.45 27.77 35.99 
Bolivia 0.05 0.38 0.34 0.18 0.31 0.82 0.13 0.21 0.26 0.73 0.52 0.18 0.34 
Brazil NA 0.53 0.69 0.71 0.72 0.70 0.69 0.89 0.68 0.77 0.86 0.69 0.72 
Chile NA 2.00 3.20 3.88 3.64 2.61 1.94 1.91 1.78 2.01 1.89 2.00 2.44 
Colombia 3.82 2.21 1.68 2.09 2.11 1.69 1.95 1.83 1.48 1.29 1.39 1.29 1.90 
Costa Rica NA NA 0.49 0.67 0.79 0.59 0.96 0.96 1.00 1.70 2.10 1.07 1.03 
Dominica NA 52.02 51.55 56.11 NA 51.74 48.60 39.47 36.33 32.84 NA 28.94 44.18 
Dominican Republic NA NA NA NA 0.70 0.71 0.47 0.53 0.38 0.26 NA NA 0.51 
Ecuador 0.59 0.14 2.49 3.97 3.72 2.72 2.98 3.44 2.72 2.45 3.33 2.75 2.61 
El Salvador NA NA 0.43 0.45 0.28 0.23 0.68 0.91 0.60 0.64 0.14 0.25 0.46 
Grenada NA 26.49 23.95 22.73 NA 14.53 14.90 11.54 8.74 5.72 2.06 4.03 13.47 
Guatemala NA NA 0.21 0.18 0.50 0.37 0.43 0.62 0.37 0.49 0.44 0.39 0.40 
Haiti NA NA 2.71 2.05 6.36 1.98 3.06 4.61 5.08 4.66 NA NA 3.81 
Honduras NA NA 1.75 1.80 1.47 2.06 3.60 3.86 2.95 2.39 1.62 1.83 2.33 
India 6.09 4.81 6.55 6.36 6.53 6.20 6.42 6.31 6.12 6.02 5.57 NA 6.09 
Jamaica 19.75 17.79 15.25 17.58 17.08 13.83 13.46 13.57 12.95 13.76 NA NA 15.50 
Mexico NA NA 5.47 4.21 2.67 1.69 1.43 0.99 1.00 0.86 0.61 0.60 1.95 
Nicaragua NA NA 3.60 0.97 2.07 0.91 3.87 7.76 11.10 9.01 4.24 2.61 3.85 
Paraguay NA 3.17 1.51 1.79 1.14 0.72 0.68 1.03 0.69 0.43 0.48 0.64 1.12 
Peru 0.72 0.38 1.22 1.09 1.70 1.72 1.74 2.24 2.40 2.33 2.66 2.99 4.24 
Saint Kitts and Nevis NA NA NA NA NA 50.29 57.18 45.14 42.33 37.26 NA NA 46.44 
Saint Lucia NA 64.10 55.78 53.97 57.14 55.17 58.83 61.10 69.70 63.11 63.53 63.45 60.53 
Saint Vincent and the Grenadines NA NA NA NA NA 42.49 33.69 42.43 41.99 33.62 44.05 44.17 40.35 
Suriname NA NA 28.86 25.94 28.86 NA 27.72 27.80 18.07 20.32 21.27 NA 24.86 
Trinidad and Tobago 1.56 3.84 2.83 2.23 1.71 2.02 1.87 2.50 1.89 2.37 1.98 2.32 2.26 
Uruguay NA 0.82 0.81 1.48 2.02 1.18 1.74 2.53 1.58 2.15 2.01 3.11 1.77 
Venezuela NA 1.55 0.80 0.89 0.59 0.38 0.62 0.41 0.86 0.82 1.42 0.97 0.85 
United Nations Common Database, United Nations (2004).  The trade shares are defined as percentage share of total exports heading to the former metropolitan 
ruler in Western Europe.  NA: some countries are missing due to poor data availability. a) Defined as the arrhythmic average of the colonial trade shares for years 
in which data were available.  
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Table 4.  Dummy variables in vector w 
Variable Variable name Variable definition 
Contingency/Adjacency: 
W1 Common border Equal to 1 if the two trading partners are contingent, i.e., they share a 

common border, 0 otherwise. 
 

Culture and historical linkages: 
W2 Common language Equal to 1 if the two trading partners share a common commercial 

language, 0 otherwise. 
W3 Colonial linkage: U.K. Equal to 1 if one of the trading partners is the U.K. and the other a former 

British colony in the Western Hemisphere, 0 otherwise.  (Note that neither 
the United States nor Canada are considered former colonies in this 
context). 

W4 Colonial linkage: Spain Equal to 1 if one of the trading partners is Spain and the other a former 
Spanish colony in the Western Hemisphere, 0 otherwise.  

W5 Colonial linkage: 
Portugal 

Equal to 1 if one of the trading partners is Portugal and the other a former 
Portuguese colony in the Western Hemisphere, 0 otherwise. 
 

Regional trade agreements: 
W6 NAFTA Equal to 1 if both trading partners are members of NAFTA, 0 otherwise.   
W7 CARICOM Equal to 1 if both trading partners are members of CARICOM, 0 otherwise. 
W8 MERCOSUR Equal to 1 if both trading partners are members of MERCOSUR, 0 

otherwise. 
W9 Andean Pact Equal to 1 if both trading partners are members of the Andean Pact,  

0 otherwise. 
W10 CACM Equal to 1 if both trading partners are members of CACM, 0 otherwise. 

 
Effects of the European Union being the importer: 
W11 EU Importer Equal to 1 if the importing country is a member of the European Union, 0 

otherwise.  
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Table 5.  Countries included in the study 
Country  
Antigua and Barbuda Iceland 
Argentina India 
Australia Ireland 
Austria Israel 
The Bahamas Italy 
Barbados Jamaica 

Belgium-Luxembourg Japan 
Belize Mexico 

Bolivia The Netherlands 
Brazil New Zeeland 
Canada Nicaragua 

Chile Panama 

China Paraguay 

Colombia Peru 

Costa Rica Poland 
Czech Republic Portugal 
Denmark Singapore 
Dominica Slovak Republic 
Dominican Republic South Africa 
Ecuador South Korea 
El Salvador St Kitts and Nevis 

Finland St Lucia 

France St Vincent and the Grenadines 

Germany Sweden 
Greece Switzerland 
Grenada Trinidad and Tobago 

Guatemala Turkey 
Guyana United Kingdom 
Haiti Uruguay 

Honduras United States 

Hong Kong Venezuela 

Hungary  

 
 



  Sandberg and Seale, Journal of International and Global Economic Studies, 4(2), December 2011, 1-29 
 

18

Table 6.  Empirical estimates for the MH specification 
Dependent variable: ln(exports from country i to country j in U.S. dollars) 
 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
Constant -51.007*** -41.612*** -29.648*** -32.625*** -39.603*** -39.27*** -36.027*** -43.294*** -43.158*** -49.167***
 (6.814) (6.859) (5.689) (6.151) (5.930) (5.379) (4.827) (5.309) (5.032) (4.947) 
Bilateral GDP differencea 0.831*** 0.779*** 0.588*** 0.593*** 0.607*** 0.635*** 0.629*** 0.629*** 0.638*** 0.617*** 
 (0.128) (0.126) (0.089) (0.088) (0.089) (0.081) (0.083) (0.085) (0.083) (0.085) 
Bilateral sum of GDPsb 2.975*** 3.011*** 2.832*** 2.853*** 2.877*** 2.897*** 2.845*** 2.836*** 2.794*** 2.832*** 
 (0.085) (0.081) (0.056) (0.056) (0.060) (0.054) (0.056) (0.058) (0.056) (0.060) 
Bilateral similarity of GDPsc 1.772*** 1.926*** 1.704*** 1.730*** 1.713*** 1.698*** 1.743*** 1.648*** 1.685*** 1.690*** 
 (0.092) (0.093) (0.049) (0.051) (0.054) (0.044) (0.048) (0.051) (0.048) (0.050) 
Distanced -2.041*** -1.714*** -1.991*** -2.228*** -2.292*** -2.409*** -1.947*** -1.914*** -2.074*** -2.011***
 (0.194) (0.201) (0.130) (0.126) (0.136) (0.118) (0.132) (0.134) (0.125) (0.137) 
Remoteness exportere 0.829** 0.128 0.467* 0.217 0.735*** 0.929*** 1.257*** 1.692*** 1.876*** 2.213*** 
 (0.331) (0.345) (0.262) (0.256) (0.274) (0.257) (0.246) (0.250) (0.242) (0.251) 
Remoteness importere 0.154 -0.584 -1.424*** -0.682 -0.440 -0.609 -1.594*** -1.258*** -1.145*** -0.973** 
 (0.611) (0.597) (0.506) (0.560) (0.511) (0.475) (0.418) (0.449) (0.426) (0.400) 
Common border f 0.461 1.148*** 0.492 0.063 -0.429 -0.978** -0.045 -0.005 -0.212 -0.113 
 (0.370) (0.390) (0.338) (0.290) (0.276) (0.460) (0.290) (0.269) (0.369) (0.267) 
Common language g 1.772*** 1.937*** 1.041*** 1.012*** 0.820*** 0.731*** 0.929*** 1.001*** 0.681*** 0.935*** 
 (0.274) (0.301) (0.212) (0.213) (0.215) (0.197) (0.199) (0.209) (0.202) (0.205) 
Colonial linkage: U.K.h -- -- 4.450*** 4.111*** 4.309*** 3.920*** 2.945*** 3.048*** 3.373*** 3.493*** 
 -- -- (0.469) (0.478) (0.511) (0.561) (0.950) (0.658) (0.584) (0.759) 
Colonial linkage: Spaink -0.466 -0.505 0.898*** 0.865*** 1.066*** 1.490*** 1.109*** 0.933*** 1.239*** 1.010*** 
 (0.345) (0.373) (0.294) (0.299) (0.308) (0.303) (0.296) (0.289) (0.268) (0.270) 
Colonial linkage: Portugall -1.776*** -1.712*** -0.287 -0.459 -0.386 0.069 -0.137 -0.239 0.030 -0.046 
 (0.809) (0.628) (0.857) (0.734) (0.500) (0.674) (0.559) (0.477) (0.427) (0.460) 
NAFTAm -- -- -3.375*** -2.920*** -2.463*** -2.697*** -2.855*** -2.488*** -2.522*** -2.738***
 -- -- (0.767) (0.795) (0.722) (0.689) (0.678) (0.683) (0.646) (0.673) 
CARICOMm -- -- 4.373*** 3.947*** 3.887*** 4.009*** 2.629*** 3.773*** 3.543*** 2.981*** 
 -- -- (0.492) (0.450) (0.487) (0.411) (0.545) (0.529) (0.508) (0.595) 
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Table 6.  Continued.           
Dependent variable: ln(exports from country i to country j in U.S. dollars) 
 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
MERCOSURm -0.355 -0.046 -0.246 -0.341 -0.106 0.077 0.219 0.222 0.067 0.497 
 (0.692) (0.663) (0.594) (0.577) (0.588) (0.660) (0.530) (0.541) (0.576) (0.538) 
Andean Pactm 0.337 0.346 0.457 0.273 0.739** 0.847** 0.915*** 1.135*** 1.089*** 1.140*** 
 (0.316) (0.346) (0.347) (0.394) (0.333) (0.372) (0.314) (0.319) (0.319) (0.278) 
CACMm 1.871*** 1.972*** 1.372*** 1.040*** 1.387*** 1.357*** 1.738*** 1.850*** 1.522*** 1.389*** 
 (0.401) (0.427) (0.372) (0.342) (0.344) (0.359) (0.344) (0.353) (0.330) (0.325) 
EU importern -0.561 -0.483 -2.121*** -1.573*** -1.497*** -1.983*** -2.235*** -1.927*** -1.721*** -1.814***
 (0.396) (0.341) (0.306) (0.324) (0.312) (0.291) (0.266) (0.275) (0.251) (0.251) 
           
R-squared 0.527 0.552 0.593 0.583 0.590 0.596 0.591 0.594 0.605 0.631 
F-statistic 114.728 126.953 190.615 186.034 177.049 216.323 205.442 186.652 211.690 210.935 
N 1554 1560 2374 2408 2236 2657 2582 2315 2507 2243 
White’s robust standard errors in parenthesis.  All continuous variables are measured in natural logarithms.  *) Statistically significant at the 10 % level.  **) 

Statistically significant at the 5 % level.  ***) Statistically significant at the 1 % level.  a) ln
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⎢ ⎥⎟ .  Binary variables: f) Equal to 1 if the two trading partners are contingent, i.e., they share a common border, 0 otherwise.  g) 

Equal to 1 if the two trading partners share a common commercial language, 0 otherwise.  h) Equal to 1 if one of the trading partners is the U.K. and the other a 
former British colony in the Western Hemisphere, 0 otherwise.  (Note that the United States and Canada are not considered former colonies).  k) Equal to 1 if one 
of the trading partners is Spain and the other a former Spanish colony in the Western Hemisphere, 0 otherwise.  l) Equal to 1 if one of the trading partners is 
Portugal and the other a former Portuguese colony in the Western Hemisphere, 0 otherwise.  m) Integration/regional dummies: Equal to 1 if both trading partners 
are members a specific trading agreement, (NAFTA, CARICOM, MERCOSUR, Andean Pact, or CACM respectively), 0 otherwise. n) Equal to 1 if the 
importing country is a member of the European Union, 0 otherwise.  
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Table 7.  Empirical estimates for the MTPLAB specification 
Dependent variable: ln(exports from country i to country j in U.S. dollars) 
 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
Constant -55.099*** -46.949*** -56.838*** -58.040*** -58.914*** -60.092*** -57.846*** -53.689*** -59.040*** -61.900***
 (6.251) (6.335) (4.487) (5.057) (5.081) (4.665) (4.359) (4.730) (4.246) (4.307) 
GDP per capita exporter 2.241*** 2.167*** 1.975*** 2.038*** 1.987*** 1.999*** 1.873*** 1.840*** 1.846*** 1.937*** 
 (0.088) (0.085) (0.067) (0.066) (0.066) (0.063) (0.064) (0.063) (0.060) (0.065) 
GDP per capita importer 1.309*** 1.243*** 1.203*** 1.136*** 1.133*** 1.191*** 1.269*** 1.103*** 1.109*** 1.051*** 
 (0.099) (0.095) (0.068) (0.074) (0.072) (0.067) (0.069) (0.068) (0.066) (0.069) 
Population exporter 1.619*** 1.676*** 1.879*** 1.864*** 1.843*** 1.893*** 1.833*** 1.845*** 1.884*** 1.832*** 
 (0.061) (0.058) (0.040) (0.041) (0.043) (0.037) (0.039) (0.043) (0.040) (0.043) 
Population importer 0.897*** 0.930*** 0.999*** 1.015*** 1.017*** 1.067*** 1.091*** 1.016*** 0.993*** 1.063*** 
 (0.072) (0.066) (0.029) (0.030) (0.032) (0.028) (0.033) (0.029) (0.029) (0.030) 
Distancea -1.789*** -1.485*** -2.079*** -2.306*** -2.339*** -2.483*** -2.052*** -1.966*** -2.165*** -2.136***
 (0.173) (0.180) (0.109) (0.107) (0.113) (0.101) (0.119) (0.116) (0.107) (0.120) 
Remoteness exporterb -0.060 -0.670 -0.211 0.187 0.285 0.343 -0.425 -0.946** -0.433 3.412*** 
 (0.577) (0.567) (0.413) (0.475) (0.445) (0.413) (0.375) (0.411) (0.360) (0.256) 
Remoteness importerb 1.753*** 1.096*** 2.066*** 2.009*** 2.132*** 2.099*** 2.313*** 2.587*** 2.838*** -0.756** 
 (0.329) (0.330) (0.257) (0.255) (0.257) (0.258) (0.244) (0.240) (0.237) (0.352) 
Common border c 0.671* 1.230*** 0.280 -0.182 -0.544* -1.290*** -0.444 -0.282 -0.607* -0.498* 
 (0.355) (0.369) (0.349) (0.307) (0.294) (0.411) (0.279) (0.268) (0.346) (0.261) 
Common language d 1.798*** 2.018*** 0.792*** 0.738*** 0.560*** 0.629*** 0.721*** 0.843*** 0.575*** 0.719*** 
 (0.267) (0.291) (0.182) (0.182) (0.183) (0.172) (0.182) (0.184) (0.174) (0.176) 
Colonial linkage: U.K.e -- -- 3.365*** 2.990*** 3.273*** 2.854*** 1.841* 2.062** 2.240*** 2.316*** 
 -- -- (0.700) (0.648) (0.751) (0.690) (1.097) (0.808) (0.711) (0.880) 
Colonial linkage: Spainf -0.847** -1.029*** 0.809** 0.803** 1.006*** 1.190*** 1.030*** 0.718** 0.923*** 0.839*** 
 (0.352) (0.357) (0.317) (0.321) (0.329) (0.335) (0.304) (0.286) (0.261) (0.264) 
Colonial linkage: Portugalg -1.979*** -1.984*** -0.810 -1.010 -0.945 -0.869 -0.733 -0.614 -0.567 -0.332 
 (0.335) (0.547) (0.590) (0.754) (0.894) (0.752) (0.655) (0.753) (0.939) (0.699) 
NAFTAh -- -- -2.434*** -1.825** -1.490** -2.054** -2.159*** -2.010** -1.972** -2.357***
 -- -- (0.709) (0.819) (0.739) (0.880) (0.819) (0.825) (0.798) (0.797) 
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Table 7.  Continued.           
Dependent variable: ln(exports from country i to country j in U.S. dollars) 
 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
CARICOMh -- -- 5.226*** 4.791*** 4.467*** 4.717*** 3.430*** 4.159*** 4.141*** 3.317*** 
 -- -- (0.448) (0.408) (0.453) (0.375) (0.531) (0.498) (0.473) (0.552) 
MERCOSURh -0.663 -0.323 -0.968 -1.047 -0.786 -0.451 -0.285 -0.072 -0.273 0.043 
 (0.722) (0.687) (0.674) (0.677) (0.681) (0.724) (0.625) (0.628) (0.666) (0.609) 
Andean Pacth 0.630* 0.653** 0.783** 0.640* 0.943*** 1.092*** 1.285*** 1.226*** 1.339*** 1.236*** 
 (0.318) (0.329) (0.334) (0.368) (0.323) (0.345) (0.306) (0.314) (0.311) (0.304) 
CACMh 2.588*** 2.745*** 2.413*** 2.091*** 2.190*** 2.263*** 2.755*** 2.364*** 2.231*** 1.927*** 
 (0.359) (0.376) (0.337) (0.315) (0.318) (0.342) (0.322) (0.309) (0.303) (0.299) 
EU importerk 0.773* 0.836** -0.098 0.415 0.315 0.084 -0.508* -0.344 0.109 -0.259 
 (0.466) (0.401) (0.308) (0.327) (0.324) (0.298) (0.267) (0.281) (0.260) (0.256) 
           
R-squared 0.573 0.589 0.665 0.652 0.652 0.661 0.630 0.650 0.673 0.682 
F-statistic 137.767 147.254 259.568 248.303 230.573 286.088 242.451 236.601 284.616 265.645 
N 1554 1560 2374 2408 2236 2657 2582 2315 2507 2243 
White’s robust standard errors in parenthesis.  All continuous variables are measured in natural logarithms. *) Statistically significant at the 10 % level.  **) 
Statistically significant at the 5 % level.  ***) Statistically significant at the 1 % level.  a) Bilateral distance in kilometers between the capitals of trading partners.  

b) Remoteness it 
Y

Y

jt
dijj i wt

∑= ×
≠

⎡ ⎤⎛ ⎞
⎢ ⎥⎟ .  Binary variables: c) Equal to 1 if the two trading partners are contingent, i.e., they share a common border, 0 otherwise.  d) 

Equal to 1 if the two trading partners share a common commercial language, 0 otherwise.  e) Equal to 1 if one of the trading partners is the U.K. and the other a 
former British colony in the Western Hemisphere, 0 otherwise.  (Note that the United States and Canada are not considered former colonies).  f) Equal to 1 if one 
of the trading partners is Spain and the other a former Spanish colony in the Western Hemisphere, 0 otherwise.  g) Equal to 1 if one of the trading partners is 
Portugal and the other a former Portuguese colony in the Western Hemisphere, 0 otherwise.  h) Integration/regional dummies: Equal to 1 if both trading partners 
are members a specific trading agreement, (NAFTA, CARICOM, MERCOSUR, Andean Pact, or CACM respectively), 0 otherwise.  k) Equal to 1 if the 
importing country is a member of the European Union, 0 otherwise.  

⎜
⎝ ⎠⎣ ⎦



  Sandberg and Seale, Journal of International and Global Economic Studies, 4(2), December 2011, 1-29 
 

22

Table 8.  Effects of binary variables, historical networks 
 Average parameter a Marginal effect b 

MH specification  
U.K. colony 3.706 40.696 
Spain colony 1.076 2.934 
Portugal colony -1.744 0.175 
   
MTPLAB specification  
U.K. colony 2.618 13.703 
Spain colony 0.544 1.723 
Portugal colony -1.982 0.138 

 δ pertains to parameters from the MH specification of the model.   a)  ‘Average Parameter’ is calculated as 
m̂

n

n

∑δ
, 

where m indicates a given binary variable (e.g., colonial linkages for the U.K., Spain, and Portugal) and n is the 
number of years for which parameter estimates statistically different from zero were found.  ‘0’ indicates that no 

values were statistically different from zero.  b) Marginal Effects are calculated as (
ˆ
meδ ), where ˆ

mδ  equals the 
‘Average parameter’ estimate for binary variable m.  Baseline/reference observation: where all 11 binary variables 
in vector w are jointly equal to 0.  For the analysis pertaining to the MTPLAB specification, the δ is interchanged for 
θ in the above notation.  
 

Table 9.  Effects of binary variables, regional networks 
 Average parametera Marginal effect b 

MH specification   
NAFTA -2.757 0.063 
CARICOM 3.643 38.197 
MERCOSUR 0 1.000 
Andean Pact 0.978 2.658 
CACM 1.550 4.711 
   
MTPLAB specification   
NAFTA -2.038 0.130 
CARICOM 4.281 72.313 
MERCOSUR 0 1.000 
Andean Pact 0.983 2.672 
CACM 2.357 10.556 

δ pertains to parameters from the MH specification of the model.   a)  ‘Average Parameter’ is calculated as 
m̂

n

n

δ∑
, 

where m indicates a given binary variable, (e.g., NAFTA, CARICOM, MERCOSUR, Andean Pact, or the CACM) 
and n is the number of years for which parameter estimates statistically different from zero was found.  ‘0’ indicates 

that no values were statistically different from zero.  b) Marginal Effects are calculated as (
ˆ
meδ ), where ˆ

mδ  equals 
the ‘Average parameter’ estimate for binary variable m.  Baseline/reference observation: where all 11 binary 
variables in vector w are jointly equal to 0.  For the analysis pertaining to the MTPLAB specification, the δ is 
interchanged for θ in the above notation.
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1 DeGroot et al. (2004) suggests similar frameworks without explicitly using the term ‘networks.’  They refer to the 
idea of networks as ‘institutions.’   
2 The impact of historical ties is also discussed, in some form, by Anderson and Norheim (1993), Brysk, Parsons, 
and Sandholtz (2002), Eichengreen and Irwin (1998), Frankel, Stein, and Wei (1997), Hamilton and Winters (1992), 
Kleiman (1976, 1977), Linnemann (1966), Livingstone (1976), Sandberg and Martin (2001), and Sandberg, Seale, 
and Taylor (2006). 
3 Sandberg (2010) provides an extensive review of gravity models. 
4 A country that is located relatively remote with respect to its trading partners will trade more extensively with a 
country located within a particular distance than would an economy that is less remote in the relative sense.  Frankel, 
Stein, and Wei (1997) and Polak (1996) provide intuitive explanations.   
5 It should be noted that our formulation of the MTPLAB model incorporates per-capita income rather than absolute 
income.  Per capita GDPs (Yit/Nit, Yjt/Njt) may more accurately capture the trading capacity of the two countries as 
compared to using absolute GDPs (Yit, Yjt).  As Bergstrand (1985, 1989) suggest, GDP per capita of the exporting 
country can proxy its capital-labor ratio and the GDP per capita of the importing country indicates its ability to 
absorb imports.  Inclusion of per capita incomes becomes particularly appealing when considering that trading 
partners’ populations already capture economies of scale and sheer physical size.  Using per capita GDPs rather than 
absolute GDPs in the estimation also has econometric rationale.  As pointed out by Breuss and Egger (1997), 
aggregate income and population are likely highly correlated in that countries with large populations tend to have 
larger GDPs, ceteris paribus.  This would inherently result in multi-collinearity between income and population 
when estimating the gravity model.  Per capita GDP is less likely to be highly correlated with population.  By 
employing per capita GDPs instead of absolute GDPs, the aforementioned multi-collinearity problem should be 
averted (Breuss and Egger 1997).  Breuss and Egger (1997), Garman, Petersen, and Gilliard (1999), Sandberg, 
Seale, and Taylor (2006), and Smith (1999) provide simple algebraic manipulations of the econometric model to 
allow for the incorporation of per-capita GDP.   
6 Helpman and Krugman (1985) and Helpman (1987) explicitly derive the model to be applicable for a subset of 
countries. 
7 See, for example, Breuss and Egger (1997, 1999), Coe and Hoffmeister (1998), Egger (2002), Frankel, Sten and 
Wei (1997, 1998), Garman, Peterson, and Gilliard (1998), Grant and Lambert (2008), Hassan (2001), Nilsson 
(2000), Sandberg, Seale, and Taylor (2006), Soloanga and Winters (2001), Vollrath, Hallahan, and Gehlhar (2006), 
Wei and Frankel (1997), and Zahniser et al. (2002) as well as ‘classical’ papers by Abrams (1980), Aitken (1973), 
Aitken and Obutelewicz (1976), Brada and Medez (1983), Hewett (1976), Prewo (1978), and Sapir (1981).  
Sandberg (2010) provides a broad inventory of references.    
8 For example, when two trading partners both participate in a regional trading agreement, the binary variable would 
take on a value of unity and the parameter of that particular binary variable would thus enable an analysis of by what 
factors trade flows between countries within a particular integrated area differ from normal ones not affected by the 
agreement.  
9 Note that no binary variables are introduced to control for participation in the Group of Three or LAIA.  It would 
be empirically impossible to include dummy variables for these two agreements due to the perfect overlap between 
MERCOSUR and LAIA (all MERCOSUR members are also participating in LAIA) and the Group of Three 
economies are also participating in NAFTA and the Andean Pact (Mexico is a member of NAFTA and LAIA; 
Colombia and Venezuela are members of the Andean Pact and LAIA).  Explicitly including binary variables for the 
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Group of Three and LAIA would subsequently result in perfect collinearity and empirical estimation would not be 
feasible. 
10 It is imperative to control for such market access, as the colonial variables otherwise will likely pick up that 
distortive effect and thereby bias the results. 
11 Norway (!) is missing from the sample due to lack of reported data. 
12 For example, consider the four countries Australia, Barbados, Canada, and South Africa, where Barbados and 
Canada are both part of the FTAA group.  Bilateral exports between Barbados and Canada are included as are 
Barbados’ and Canada’s bilateral export flows to and from Australia and South Africa.  However, purely external 
bilateral exports, as those between Australia and South Africa, are not included.   
13Helpman (1987) obtains negative parameter estimates for industry-level data; however, Helpman uses an intra-
industry trade index as a dependent variable instead of bilateral exports.  
14 Bergstrand (1985, 1989) suggest that the per-capita income of the exporter serves as a proxy for its capital-labor 
ratio. 
15 The magnitudes, however, are significantly lower than was found by Sandberg, Seale, and Taylor (2006), who fit 
a variation of the MTPLAB model to a Caribbean-centered data-set. 

 


	Name of agreement
	Current members

