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ABSTRACT
This article analyzes the possible consequences of the entry into force
of the Trans-Pacific Partnership Agreement (TPP) without the United States
for the countries of the Pacific Alliance (PA). It develops a descriptive analysis
of the evolution of trade between PA countries and TPP member countries
during the period 1980-2015. Gravitational models are also estimated to
empirically examine the determinants of trade flows in these countries. As a
result, the paper shows that TPP may favor trade flows in PA countries, and
that the withdrawal of the U.S. from TPP would not affect these trade flows.
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Partnership, free trade agreements, comparative advantage, gravity model.
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La Alianza del Pacífico y los efectos potenciales del
Acuerdo Transpacífico de Cooperación Económica sin
Estados Unidos
RESUMEN
Este artículo analiza las posibles consecuencias, para los países de la
Alianza del Pacífico (AP), de la entrada en vigor del Acuerdo de Asociación
Transpacífico (TPP) sin Estados Unidos. Para ello, se desarrolla un análisis
descriptivo de la evolución del comercio de los países de la AP con el resto de
los países miembro del TPP durante el periodo 1980-2015. También se estiman
modelos gravitacionales para examinar empíricamente los determinantes de
los flujos comerciales de estos países. Se encuentra que el TPP puede favorecer
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los flujos comerciales de los países de la AP y que la salida de Estados Unidos
del TPP no afectaría estos flujos comerciales.
Palabras clave: comercio internacional, Alianza del Pacífico, Acuerdo
de Asociación Transpacífico, ventajas comparativas, modelo gravitacional.

A Aliança do Pacífico e os efeitos potenciais do Acordo
Transpacífico de Cooperação Econômica sem os Estados
Unidos
RESUMO
Este artigo analisa as possíveis consequências, para os países da Aliança
do Pacífico (AP), da entrada em vigor do Acordo Transpacífico de Cooperação
Econômica (TPP, na sigla em inglês) sem os Estados Unidos da América. Para
isso, desenvolve-se uma análise descritiva da evolução do comércio dos países
da AP com os demais países-membros do TPP durante o período 1980-2015.
Também são estimados modelos gravitacionais para avaliar empiricamente
os determinantes dos fluxos comerciais desses países. Constata-se que o TPP
pode favorecer os fluxos comerciais dos países da AP, e que a saída dos Estados
Unidos do TPP não afetaria esses fluxos.
Palavras-chave: Acordo Transpacífico de Cooperação Econômica,
Aliança do Pacífico, comércio internacional, modelo gravitacional, vantagens
comparativas.
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INTRODUCTION
This article analyzes the trade relations of the member countries of the Pacific Alliance (Mexico, Peru,
Chile and Colombia, hereinafter PA) with the countries that signed the Agreement for Trans-Pacific
Partnership (hereinafter TPP) in February 2016, also
considering the U.S. withdrawal. The general objective is to analyze the potential consequences of
the entry into force of the TPP without the United
States for the trade flows of the countries of the
Pacific Alliance.
To achieve this purpose, certain specific
objectives are set, to wit: firstly, examine the evolution of trade flows in Colombia, Chile, Peru and
Mexico with the signatories to the TPP1 and with
the United States; secondly, specify and estimate
a series of gravity regressions to explain trade in
these four Latin American countries during 19802015, including dichotomous variables to capture
the impact the implementation of the TPP may
have; thirdly, make some predictions about the
potential consequences of the entry into force of
the TPP in the future for the countries of the PA;
lastly, make policy recommendations for the Latin
American countries subject to analysis. This article
takes up the analysis conducted by Raffo, Diaz and
Casas (2016) again. However, the difference here is
that this piece contemplates the U.S. withdrawal
from the TPP and updates the empirical analysis
until 2015.
Having the TPP signed on February 4, 2016 in
New Zealand by South American, North American,
and Asia-Oceania countries consolidated what
would be the largest trade treaty in the world.
However, today there are conflicting positions by
different governments on the potential advantages
and risks that would bring the entry into force of
the TPP. The U.S. withdrawal from this trade agreement by U.S. President Donald Trump on January
23, 2017 is clear proof of this. Meanwhile, other
powers such as Japan, Malaysia, Australia, New

1

The current members of the TPP are Australia, Brunei
Darussalam, Canada, Chile, United States, Japan, Malaysia,
Mexico, New Zealand, Peru, Singapore and Vietnam.

Zealand and Canada are still expected to ratify the
agreement. This is the case for emerging economies
such as Malaysia and Australia, and from another
perspective for Latin American economies of the
PA such as Mexico, Peru and Chile. The Colombian
case is rather different because Colombia has not
formally agreed yet with current signatories on the
actual possibility to adhere to the trade agreement.
However, the discussion on the potential
benefits and threats of the TPP is controversial as
well. Advocates of the advantages claim that Free
Trade Agreements allow for expanding the limits
of consumption possibilities by importing a wider
range of goods, and they also benefit exports with
the expansion of market sizes and the likelihood
to generate greater income. Also, international
competition leads in many cases to higher levels
of specialization based on comparative advantages of countries (Heckscher, 1949; Ohlin, 1933;
Samuelson, 1948, 1949; Jones 1965), which results
in greater export and production flows in the short
term. The use of economies of scale, greater productive diversification, and the goods price drop
(Krugman, 1979, 1980; Grossman and Helpman,
1990) are also relevant as we go more deeply into
economic integration.
Certain authors believe that, in general, trade
agreements have various effects on inequality and
poverty. Winters, McCulloch and McKay (2004)
maintain that trade liberalization has positive
effects on poverty in the short term, while the
ratio in the long term tends to be negative, given
the productivity adjustment and rates of return
of factors (Ravallion, 2006). On the other hand,
Rodriguez and Gill (2006) contend that regional
gaps grow bigger upon changes in the structure
of trade, and this increase has an impact on raw
materials producing regions.
A decade later, Vallejo (2016) explains that
the TPP gives way for monopolies and multinationals from developed countries to control intellectual property, create patents, and hold exclusivity
rights to exploitation of resources from less developed countries, thus concentrating more income
and not allowing for a long period competitors to
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enter the market. These arguments are relevant
when considering that economies such as the
economies of Mexico, Colombia, Peru and Chile
export primary commodities with low technology
content to other countries of the TPP, while these
countries tend to export goods from the capital
intensive manufacturing sector, skilled labor and
technology.
On the other hand, certain authors show that
generally the effects of trade partnerships involve
decreasing the scope of bilateral trade in goods and
services. Peridy (2005) studies the potential effects
of the trade agreement among Jordan, Morocco,
Egypt and Tunisia through the static and dynamic
techniques of the gravity equation, finding that
trade flows among these countries have decreased
significantly due to high cost of transport between/
among them.
Armstrong (2015) analyzes exports between
Australia and the United States during 1970 and
2008, and concludes that exports have decreased
due to the Free Trade Agreement between both
countries. Martinez and Nowak (2003), by contrast, study the effects of agreements between the
European Union and Mercosur, based on which
they have found, according to a gravity model, that
the bilateral trade flow has increased between both
blocs. Years later, Serrano, Martinez, Rodriguez and
Salazar (2015) analyze the trade agreement between Mexico and the European Union, and identify
that productive sectors in Mexico have significantly
increased exports and imports because of their Free
Trade Agreement. Bolivar, Cruz and Pinto (2015)
assess the potential impact of trade agreements
in Colombia, and conclude that trade agreements
have a positive impact on bilateral trade flows.
Dissimilar predictions by previous efforts
about the impact of trade agreements uncover a
pressing need to deeply study the potential trade
effects of the TPP on the countries of the PA in order
to assess the potential incentives for these countries
when entering into negotiations regarding this
agreement. Potential trade effects of the TPP on
the countries of the PA will hereinafter mean the
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potential effects the entry into force of this agreement may have on trade flows of the countries
of the PA, estimating the net effect on trade flows
caused by trading with countries that have so far
signed or are interested in signing the TPP in the
future, with control through other factors that
significantly influence their trade activities.
It is to note that previous works have analyzed the potential effects of the TPP on the countries
of the PA (Raffo, Diaz and Casas, 2016); however,
that work fails to include up-to-date data on foreign trade for these countries and to consider the
U.S. withdrawal, which has completely transformed
perspectives on and implications of the probable
entry into force in the future. On the other hand,
Raffo, Hernandez, Diaz and Casas (2017) conduct
an empirical analysis of the potential consequences
of the entry into force of the TPP but only in respect
of the Colombian economy case.
Therefore, one of the major contributions of
this work to the related literature is an empirical
analysis as current as possible to date using a series
of recent data. In addition, it considers countries
such as Chile and India when reviewing the impact
of net potential trade of certain countries interested
in entering into this agreement in the future. Lastly,
the econometric model incorporates abundance
variables in relation to productive factors (capital
per worker and land per worker); this helps assess
the fulfillment of the neoclassic theory of international trade and, in particular the Heckscher–Ohlin
theorem in the case of the countries of the PA.
This article has been structured, in addition
to this introduction, as follows: the first section
explains certain background items of the reviewed
trade agreements; a descriptive analysis of trade
flows in Colombia, Chile, Mexico and Peru over the
1980-2015 period is developed in the second section; the third section presents the estimated gravity model; estimates are explained and results are
obtained in the fourth section; lastly, conclusions
are reached and recommendations on economic
policy are made.
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TRADE AGREEMENTS
By 2016, the TPP had become the world’s largest Free Trade Agreement with twelve member
countries: Australia, Brunei Darussalam, Canada,
Chile, United States, Japan, Malaysia, Mexico,
New Zealand, Peru, Singapore and Vietnam. These
countries generated about 40% of the world’s
production, 25% of exports, and 28% of imports
of both goods and services around the world.
Their rough GDP per capita in 2015 was 30,587
constant 2010 dollars, and 11% of the world’s population. Despite the U.S. withdrawal from the TPP
in January 2017 by a presidential memorandum,
this remains a significant trade agreement with
17% of the world’s GDP, 15% of the world’s trade
flow (imports and exports), per capita income in
2015 of 28,674 constant 2010 dollars, and 7% of
the world’s population (World Bank, 2017).
On the other hand, Asian economies have
transformed the evolution of international trade
flows, e.g., the World Trade Organization (WTO)
claims in 2015 World Trade Report that the Asian
region has shown since 2010 an increasing higher
trend compared to other regions such as North
America, South America, Europe, Middle East and
Africa.
As regards the PA, this is a regional integration initiative joined by Chile, Colombia, Mexico
and Peru, organized on April 28, 2011 and formalized on June 6, 2012 (Cancillería of Colombia,
2016). According to Coutin and Teran (2016), from
the very beginning the AP was envisaged as an economic bloc aiming at interregional integration in
Latin America as well as an exogenous integration
approach, i.e. with integration planned with other
regions around the world, in particular Asia-Pacific.
With respect to relations with Asia, Chile
and Peru are the countries of the PA with the highest number of trade agreements putting them
in an advantaged position as their treaties have
strengthened for years not only on trade flows but
also on investment and tax, customs and phytosanitary cooperation (Coutin and Teran, 2016).
Peru has seen significant profits from economic

and political relations with countries of the AsiaPacific Economic Cooperation (APEC), which have
marked out greater trade flows, and have become
a focus for Asian investment, an increasing trend
in tourism, among others (Chan, 2016).
Overall, most of the trade flow of the countries of the PA with the Asia-Pacific economies have
based upon comparative advantages. By way of
illustration, exports from Chile and Peru in 2016 to
Asian countries mostly focused on copper products,
copper alloys, copper minerals and by-products
(46 % and 38 %, respectively2); while Mexico and
Colombia export oil, this is to say that most exports
from the countries of the PA are primary commodities. The countries of the Asia-Pacific region export
goods from the secondary sector (Roldan, Castro
and Eusse, 2013; Coutin and Teran, 2016).
As for Colombia and the TPP, it is the only
member country of the PA that was not invited as a
negotiator for such agreement. To date, Colombia,
in respect of trade relations with Asia, only has an
effective agreement with South Korea. A treaty
with Japan is being currently negotiated, as well
as a treaty with Turkey and the Trade in Services
Agreement (TiSA), with members from Middle
East countries: Turkey and Israel; from South Asia:
Pakistan; and from East Asia: Japan, South Korea,
Hong Kong and Taiwan.

FOREIGN TRADE IN COLOMBIA, CHILE,
MEXICO AND PERU, 1980-2015
During the assessment period, most exports from
the countries of the PA have been addressed to the
United States. Figure 1 conclusively shows that the
proportion of exports from these countries to the
USA compared to total exports is high and shows
an average growing trend in the long term. By
contrast, the proportion of exports to the current
member countries of the TPP (without the U.S.) is
very much lower during the 1980-2015 period: this
represents a rough average of 11% compared to
2

Own estimates based on data from the Central Bank of Chile
and the National Institute of Statistics of Peru.
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total exports. Given the high share of this country
as the destination of exports from the PA, it might
be thought that without this country the TPP will
see a different history than the scenario before the
U.S. withdrawal, but would this really be so? This
concern is advisable to be discussed afterwards.
The situation is not different for imports.
The proportion of imports from the member countries of the TPP represents an average amount
of 13% over the reviewed period –a level that has
remained more or less constant during this period.
Meanwhile, the fraction of imports from the USA

represents an average amount of 49% during the
same period, with a maximum value of 61% by the
late 90s when it showed a slight increase (figure 2).
These figures make it clear that during the
90s and by the beginning of the following decade,
there was an increase in the share in trade between
the countries of the PA as a bloc and the United
States compared to total transactions. This foreign
trade structure of the countries of the PA is largely
explained by the evolution of Mexican international trade –the largest country in this group of
the four Latin American countries of the PA. By

Figure 1.

Exports from the countries of the PA to the member countries of the TPP, USA and the rest of the countries as a proportion
of their total exports 1980-2015)
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Source: own estimates based on Comtrade database (UN Comtrade, 2017).

Figure 2.

Imports to the countries of the PA from the member countries of the TPP, USA and the rest of the countries as a proportion of
their total imports 1980-2015)
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Source: own estimates based on Comtrade database (UN Comtrade, 2017).
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Figure 3.

Trade Flow per Each PA Country with United States (average share per decade)
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Source: Own calculations based on UN Comtrade database (UN Comtrade, 2017).

2015, in Mexico, 79% of total exports and 46%
of total imports were to/from the United States.
The hegemony of Mexico in relation to Chile, Peru
and Colombia as to bilateral trade flow with the
USA continues during the entire assessment period.
The average share of Mexican exports
towards that country, all over that period, was
74%, while imports from the same country was
61%. For all other countries, the U.S. import and

export share with respect to total trade is also high,
but lower than Mexico’s. Figures 3 and 4 show
the trade structure per trade partner (regarding
USA and TPP countries), grouping the four Latin
American countries.
As evidenced in figures, the proportion of
import and exports of the four countries towards
TPP partners is relative less higher in the case of
Mexico. All over the period surveyed, the average

Figure 4.

Trade Flow per Each PA Country with TPP Member Countries (average share per decade)
Panel A. Exports

Panel A. Imports
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Source: Own calculations based on UN Comtrade database (UN Comtrade, 2017).
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Figure 5.

Total Trade Flow per Each PA Country (1980-2015)
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share of imports and exports towards TPP countries from that country (with respect to its total
imports and exports) is 8% and 10%, respectively.
The same proportions for Chile reach 20% and
10%, respectively, while for Peru, values are 18%
and 17%, respectively. For Colombia, these are 10%
and 19%, respectively.
The largest scale of the Mexican trade is
corroborated upon comparing its total exports
and imports with Chile, Peru and Colombia’s total
exports and imports. Figure 5 shows that trade of
PA countries was invigorated during the 1990’s and
the first decade of this century. Figure 6 confirms
the above in terms of import and export growth
rates per decade, among which high import and
export average growth rates of Mexico during
1990’s stand out (11% and 19%, respectively),
as well as high, but still lower, import and export
average growth rates of Chile and Colombia during
the same decade. In the case of Mexico, the entry
into force of the NAFTA in 1994 explains to a large
extent the invigoration of foreign trade. For its part,
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Peruvian exports grew less than imports during the
1990’s (2% compared to 12%).
During the next decade, high growth rates
are observed for the four PA countries, in both
imports and exports. This is especially evident in
the cases of Peru, Colombia and Chile. These trends
are consistent with globalization processes that
were consolidated in Latin America in the 1990’s.
Trade openness index3 calculated for the four
countries show that Chile, Mexico and Peru have
held relatively high levels, in particular with the arrival of the 21th century (figure 7, panel A). However,
the country with the highest steady increase in its
trade opening level is Mexico, which went from
18% in 1980 to 61% in 2015. Notwithstanding,
according to the average ratio of such period, the
most open country is Chile with 40%, followed
by Mexico with 37%. The two countries with the

3

The trade opennness index per each PA member country
corresponds to (X + M) / GDP, where X corresponds to the
total exports of each PA member country, M represents the
total imports, and GDP, the Gross Domestic Product of each
country.
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Figure 6.

Trade Flow Growth Rate per Each PA Country (average per decade)
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Figure 7.

Trade Openness Index (TOI) of Each PA Country (1980-2015)
Panel B. TOI
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lowest trade openness index all over the period are
Peru with 29% and Colombia with 21%.
Nevertheless, when opening levels are assessed taking into account only trade interactions of
PA countries with TPP members4, the order changes
4

The trade opening ratio per each PA member country with
TPP partners corresponds to (Xs + Ms) / GDP, where Xs
corresponds to exports of each PA member country with

in the cases of Peru and Mexico. While Peru achieves the second place with a trade opening ratio of
4.9%, Mexico falls to third place with a 3.4%. In
the case Chile, it continues to be the most open
country with a 7.1%, while Colombia is the least
open country with a 3.1% (figure 7, panel B).
TPP partners and Ms represents imports of each PA member
country with TPP partners.
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METHODOLOGY AND ECONOMETRIC
MODEL

Data Sources
The sample analyzed comprises the member countries of the Pacific Alliance and their trade partners.
In particular, Chile’s bilateral trade with 78 countries is assessed, as well as Colombia’s bilateral
trade with 84 countries, Mexico’s bilateral trade
with 85 countries and Peru’s bilateral trade with 83
partners5. The surveyed period goes from 1980 to
2015. Therefore, there is a sample of 2476, 2717,
2682 y 2643 observations for Chile, Colombia,
Mexico and Peru, respectively.

Gravity Model: Background and
hypothesis at stake
Before presenting the model, it is necessary to
briefly discuss some relevant works on the gravity
model subsequent to the Tinbergen’s seminal work
(1962). For decades, gravity equations have been
used as work model to connect bilateral trade flows
with specific characteristics of each trade partner,
such as the size of economies and bilateral characteristics (i.e. trade frictions between exporters and
importers). Regularly, the log-log equation specifies
that the flow created in country i and addressed
to country j may be explained by economic forces,
where the origin of merchandises and the destination may contribute or interrupt trade transactions.
However, Novy (2013) states that the largest contribution made by empirical literature is related to
the understanding of the impact of trade frictions
on international trade.
Linnemann (1966) proposed a theoretical
basis based on the Walrasian general equilibrium
system, as he set out that the gravity model is a
reduced form a general equilibrium model of four
5

Only those partners with which each PA country traded for
a minimum period of 20 years were chosen. For all that,
Brunei was excluded from the empirical analysis, despite it
belongs to the P4.

98
Finanz. polit. econ., ISSN 2248-6046, Vol. 10, N.° 1, enero-junio, 2018, pp. 89-110

equations of export supply and import demand. It
should be explained that prices are not part of the
equation, as they are always adjusted to equalize
supply and demand. In this sense, Anderson (1977)
also developed another of the first works on the
theoretical basis of the model, based on linear
expenditure systems.
Based on theoretical developments of
Linnemann (1966), Bergstrand (1985) sought to
determine the gravity equation as a reduced form
of a partial equilibrium subsystem, derived from a
general equilibrium model of international trade
with differentiated goods. The author assures
that every bilateral trade equation – such as the
gravity model – must include, by definition, the
income of exporters and importers as exogenous
variables. He also suggests that the perfect substitutability of international goods in production and
consumption, perfect arbitration of commodities,
zero transportation fees and costs, since only in
this way exchange prices will be excluded in the
gravity model.
Results obtained by Bergstrand (1985) in his
study comparing two models –the first one with
the largest aggregation of variables and the second
one with a lower aggregation aiming at including
prices and exchange rates – empirically show that
price and exchange rate variables have significant
impacts on trade flows. But, the differentiation of
products is caused by the national origin, and the
arbitrage of basic products is imperfect.
On the other hand, the Heckscher-Ohlin (HO) theorem has been associated with the gravity
equation, as it has historically been proven that a
country exports the good that makes intensive use
of the relatively abundant production factor in that
country and imports the good that makes intensive
use of the relatively scarce production factor, as
set the H-O theorem. However, Sanso, Cuairan and
Sanz (1989) express that empirical facts corroborate such theorem, but key assumptions supporting
the H-O theorem are infringed in the formulation
of the equation. Sanso, Cuairan and Sanz (1989)
also deduce a functional way based on an expenditure system, taking into account the approach
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of Bergstrand (1989), where all countries have
identical utility functions and products are differentiated per country of origin. Nevertheless, authors
criticize this basis, as additional assumptions are
required to reach a correct functional form of the
equation. They say such assumptions do not allow
making a direct deduction based on the approach
of the expenditure system, which evidences that
this is not a strict theoretical basis of the equation.
In the results of the exercise formulated by
Sanso, Cuairan and Sanz (1989), within the classic
gravity model, both incomes (the exporter and
importer’s) are expected to impact trade flows in a
positive manner, with populations of both countries
negatively affecting such flows. On the other hand,
the unconventional gravity equation formulated
by Sanso, Cuairan and Sanz (1989), both incomes
and populations have an impact in the opposite
direction, as the income of one country relatively
abundant in labor has a negative influence, while
the income of the country relatively abundant in
capital has a positive impact on the monetary flow
with no transportation cost. Regarding the population of the country relatively abundant in labor,
this has a positive impact on trade flows, while
the population of the country relatively abundant
in capital negatively affects them; as all that which
increases the divergence in factor shares stimulates
trade between both countries, while similarity in
factor shares makes trade decrease. On the other
hand, the distance between both countries has a
negative impact on either the theoretical model or
the gravity equation.
The study conducted by Sanso, Cuairan and
Sanz (1989) concludes that there is no compatibility between the gravity equation and the H-O
theorem, given the discrepancy in the impact
expected from income and population variables
of both countries. Notwithstanding, the model
estimated by the authors to check the unconventional gravity equation does not allow results to be
generalized, as authors provide a case where there
is no compatibility between the gravity equation
and the H-O theory; but what can be generalized

is the fact that this theory is not always compatible
with the equation.
Previous models give rise to a gravity equation with a constant elasticity of trade with respect to trade costs. Novy (2013) holds that this
characteristics means that, ceteris paribus, a trade
cost reduction – such as a uniform duty cut – have
the same proportional impact on bilateral trade,
regardless duties were initially high or low, or how
much or how little a couple of countries traded. The
author suggests working with translogarithmic preferences, instead of CES-type preferences, due to
their flexibility, a characteristic that helps breaking
the constant link between the trade flows and trade costs, as the distance and geography’s impact,
monetary unions and free trade agreements affect
international trade in several ways.
This author builds a database composed by
exports from 28 countries within the Organization
for Economic Cooperation and Development
(OECD) for the year 2000. After estimating his
classic gravity equation, he concluded that, under
equal conditions, the less the two countries trade
with each other and the smaller their bilateral
import shares are, the more sensitive they will be
to the bilateral trade costs. Besides, he suggests
that variable elasticities of the trade cost may be a
distinguishing characteristic of international trade
data also in the industry field.
Usually, in works where the log-log gravity
model is applied, it is guaranteed that costs increase with distance. Undoubtedly, political impediments of trade, the nature of traded goods and
the importance of countries trading these goods
have changed over the years. In short, identified
deep parameters have been changing throughout
time while the distance coefficient in estimations of
the gravity equation has been essentially constant.
Chaney (2013) usually affirms that the most used
distance proxy in gravity models refers to direct
costs from creating contacts abroad. This cost is
essentially similar to the trade cost assimilated in
international trade models. Nonetheless, there is
a better way to approach to the distance variable:
this is proposed by Chaney (2013) as the cost from
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variables, sharing a border and a common languacreating contacts through those already existing
contacts.
ge imply a shorter distance, while having an island
In the model of Chaney (2013), geographical
as trade partner implies a longer trade distance. In
distribution of a firm’s exports depends on how
conclusion, geographical distance and transpormuch the creation of direct contacts costs to the
tation costs are relevant. But also synchronization
firm. But, in the aggregate, the essence of the
costs, transaction costs or cultural distances should
gravity equation remains. The first contribution of
be considered in gravity models.
this model is the building of a manageable model
Relative factor shares for capital per labor
of vertical production chains, where companies
and land per labor are introduced by Diaz (2014).
combine capital and manpower with intermediate
Therefore, in the present study, besides estimating
inputs supplied by companies at a higher level. The
a model with the variables constituting the model’s
author resumes the problem of the distance variaskeleton (distance among countries, as well as
the GDP of countries analyzed —in this case, the
ble and concludes that technological progress in
PA members— and their trade partners), the fulltransportation or communications affects physical
barriers, direct costs of information and even the
filment of neoclassical trade theory is evaluated
frequency of interactions, but do not eliminate the
empirically and, specifically, the Heckscher-Ohlin
need for direct interactions. Therefore, the distance
theorem, by examining the potential impact these
impact on aggregated trade depends on the way
relative factor shares may have over foreign trade
companies are distributed according to their size.
flows of PA countries. In that context, it is imporWhile individuals comprising firms establish direct
tant to prove as hypothesis the compliance with
communication with their clients and suppliers and,
this theorem: countries tend to export goods that
as long as information is introduced through these
use their relatively abundant resources intensively.
direct interactions, the aggregated trade should be
The other hypothesis to be examined, which
expected to be closely proportional to the size of
is the main purpose of this article, is to examine if
the country and inversely proportional to distance.
the P4 has produced and may produce a potential
On the other hand, Mejia and Hassan (2014)
positive impact over the foreign trade of these
propose a distance ratio based on the multivariate
countries, and the same with respect to trade with
statistical analysis to be used as distance proxy,
countries that have signed the agreement so far
provided that the gross domestic product (GDP)
and with other countries interested in joining the
is taken as proxy of the country’s mass or size.
agreement in the future. To prove this hypothesis,
For an empirical exercise, information is collected
three dummy variables were added which capture
with panel data for ten Latin American economies
the potential net effect of trade of the PA countries
between 1995 and 2000. The main objective of
with these countries, which are described below.
Mejia and Hassan (2014) is to propose a distance
measure comprising geographical, cultural, social
Base Econometric Model
and economic aspects, to be subsequently used in
a gravity model and then compare it with a tradiThe gravity equation in logarithmical terms to be
tional gravity model. The results obtained by the
used as reference to analyze trade flows of PA
study evidence that the model including the ratio
countries is as follows:
built as distance proxy adjusts better to the sample.
l n ( F ijt) = a 0+ a 1l n ( Y it) + a 2l n ( Y jt) + a 3l n ( D ij)
Likewise, these authors analyze that, regar K L 
T L 
ding the numerical variables, a longer distance,
ln( Fijtijt ) = α 00 + α 11 ln(Yitit ) + α 22 ln(Y jtjt ) + α 33 ln( Dijij ) ++a
ln  ii ii  +
ln  ii ii 
α 444ln
+ αa555ln
K L 
T L 
higher differences in the actual exchange rate and
 jj jj 
 jj jj  ttt
greater political discrepancies
imply
a
longer
trade
α 66 Frontera ijij + α 77 Lenguajeijij + α 88 Dummy ijij + ε ijtijt
distance. On the other hand, regarding dummy
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a6Fronteraij +a7Lenguageij+a8Dummyij+«ijt

[1]

Where i represents the PA countries; while j
represents partner countries; t = 1980, 1981,…,
2015; In() is the transformation of the natural
logarithm for each one of the variables of the
equation [1]; its use allows interpreting coefficients
as elasticities.
Trade Bilateral Flow (Fijt ): Average between
exports and imports of the country i and the country j during the year t, that is (X+M)/2. The export
and import figures are measured in 2010 constant
dollars from the Comtrade data source. Series were
deflated through price implicit deflators of the GDP
series of each country, taken from the World Bank.
Real Gross Domestic Product (Yit, Yjt ): variable
taken from the World Bank data; it corresponds
to the real GDP of each country at 2010 constant
prices. Yit is the gross domestic product of the country i in the year t; while Yjt is the gross domestic
product of the country j in the year t.
Distance (Dij ): It is the distance between the
capitals6 of countries i and j, calculated in kilometers from the latitude and longitude values of the
respective geographical centers (geodesic distance). Data was obtained from the French Center for
Study and Research on International Economics
(CEPII in French, 2017).
Capital (Kit, Kjt ): It was estimated under the
Lora (1994) methodology and the World Bank’s
statistics were used for its formulation. The capital series were deflated by means of price implicit
deflators of the GDP series of each country, taken
from the World Bank.
Land (Tit, Tjt ): It means the arable lands
measured in square kilometers; data was obtained
for all the countries of the sample from the World
Bank’s indicators base.
Economically Active Population (Lit, Ljt ): It is
the number of economically active persons and the
data sources correspond to the World Bank.

6

Capitals of countries may be considered their political,
economic and cultural centers (Földvári, 2006; De Nardis,
De Santis and Vicarelli, 2008).

Given the three variables of production
factors (capital, land and labor), combinations
can be made of capital per worker and land per
worker. Then,
 Ki 
  is the capital per worker of the country i in
 Li  t

the year t;

Kj 
  is the capital per worker of the country j in
L 
 j t

the year t;

 Ti 
  is the land per worker of the country i in the
 Li  t

year t;

 Tj 
  is the land per worker of the country j in the
L 
 j t

year t.
On the other hand, categorical variables are:
border, language and a generic variable to be named as dummy. Borderij is a dichotomous variable
that indicates if the country i shares borders with
the country j. Languageij is a dichotomous variable
that indicates if the country i shares the same language with the country j. Dummyij is the dichotomous variable that, depending on the model, may
be one of the following specific variables:
• P4jt: Member countries of the initial Transpacific
Agreement. This variable measures the net
impact of the PA members’ trade with the P4
member countries, when controlled by the
other trade determinants. The value of this variable will be 1 if the country subject to study (i)
trades with Chile, New Zealand and Singapore,
and 0 otherwise.
• TPPjt: Countries currently comprising the TPP.
This variable measures the net impact of PA
member countries’ trade with current TPP
members after being controlled by the other
trade determinants. The value of this variable
will be 1 if the country subject to study trades
with Australia, Canada, Chile, Japan, Malaysia,
Mexico, New Zealand, Peru, Singapore and
Vietnam; and 0 otherwise. United States is excluded from the TPP signing countries. Taking
into account the Raffo, Diaz and Casas (2016)
work, where United States was included in the
TPP, marginal effects may be compared and
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•

then affirm −based on the estimated econometric models− if the exclusion of United States is
significant or not as incentive for PA countries
to be part of the TPP currently.
Possiblejt: Countries currently comprising the
TPP, plus countries that have shown interest to
join the agreement, even though they are not
under negotiations. The value of this variable
will be 1 if the country subject to study trades
with Australia, Bangladesh, Canada, Chile,
China, Colombia, South Korea, Costa Rica,
Philippines, India, Indonesia, Japan, Malaysia,
Mexico, New Zealand, Peru, Singapore,
Thailand and Vietnam; and 0 otherwise.

RESULTS OF ESTIMATIONS
In order to choose the fixed effects estimator for
the four PA countries, the following procedure was
applied: first, through the Breusch-Pagan test, the
null hypothesis for estimation per grouped data
was rejected in favor of the estimation per random
effects panel data; then, by means of the F test,

the null hypothesis for estimation per grouped data
was rejected in favor of the estimation per fixed
effects panel data; finally, between the random
effects and fixed effects estimators, the Hausman
test was run, in a way that the test was in favor of
the fixed effects panel estimator.
Likewise, tests were conducted to know if
specifications had autocorrelation and heteroscedasticity problems. Tables 1, 2, 3 and 4 show each
one of the tests. In the case of autocorrelation for
all models and countries, the Wooldridge test was
applied, where the null hypothesis was rejected in
all the cases and, therefore, the first order autocorrelation was proved to exist. For heteroscedasticity, the Wald test was applied, where the null
homoscedasticity hypothesis was rejected. Given
the aforementioned problems, estimations were
conducted by means of the fixed effects estimator
corrected by autocorrelation and heteroscedasticity, through panel corrected standard errors (PCSE)
(Beck and Katz, 1995; Beck, 2001). All calculations
were made through the Stata software version 13.

Table 1.

Results from estimates for Chile
Explanatory variables
Ln(Yit)
Ln(Yjt)
Ln(Dij)

 K it K jt 
/
 Lit L jt 



Ln 

 Tit T jt 
/
 Lit L jt 



Ln 

Borderij
Languageij

Model (1)
1,069***
(0,098)
1,279***
(0,039)
–0,6936***
(0,137)

Model (1a)
1,066***
(0,097)
1,279***
(0,038)
–0,6914***
(0,136)

Model (1b)
1,071***
(0,097)
1,274***
(0,038)
–0,7075***
(0,138)

Model (1c)
1,102***
(0,097)
1,24***
(0,038)
–0,9062***
(0,145)

–0,066
(0,043)

–0,063
(0,0438)

–0,065
(0,043)

–0,091**
(0,042)

0,1756***
(0,043)

0,1692***
(0,045)

0,1736***
(0,043)

0,1573***
(0,043)

1,347***
(0,231)
1,324***
(0,191)

1,34***
(0,229)
1,33***
(0,190)
0,2748
(0,314)

1,273***
(0,243)
1,318***
(0,190)

0,9817***
(0,245)
1,136***
(0,192)

P4ij
TPPij

0,169
(0,127)

Possible valuesij
Constant

–36,81***
(2,684)

–36,75***
(2,668)
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–36,63***
(2,675)

0,689***
(0,116)
–34,79***
(2,679)
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Explanatory variables
R-squared
Hausman test
Autocorrelation testing
Heteroscedasticity test

Model (1)
0,8226
32,72***
27,8***
14639***

Model (1a)
0,8231
31,25***
27,8***
14639***

Model (1b)
0,8231
31,54***
27,8***
14639***

Model (1c)
0,8247
30,39***
27,8***
14639***

Note: standard errors in parenthesis; *** significant at 1 %; ** significant at 5 %; * significant at 10 %.
Source: own estimates based on Comtrade and World Bank data.

Table 2.

Results from estimates for Colombia
Explanatory variables
Ln(Yit)
Ln(Yjt)
Ln(Dij)

 K it K jt 
/
 Lit L jt 



Ln 

 Tit T jt 
/
 Lit L jt 



Ln 

Borderij
Languageij

Model (1)

Model (1a)

Model (1b)

Model (1c)

1,245***
(0,140)
1,158***
(0,037)
–1,545***
(0,112)

1,231***
(0,142)
1,173***
(0,038)
–1,612***
(0,118)

1,242***
(0,14)
1,159***
(0,037)
–1,639***
(0,115)

1,251***
(0,140)
1,147***
(0,037)
–1,641***
(0,117)

–0,098**
(0,049)

–0,0811
(0,05)

–0,0765
(0,05)

–0,101**
(0,049)

0,2922***
(0,038)

0,2758***
(0,04)

0,2818***
(0,038)

0,2663***
(0,038)

0,1085
(0,179)
0,9716***
(0,163)

0,07412
(0,183)
0,8636***
(0,172)
0,6534**
(0,244)

–0,01129
(0,182)
0,812***
(0,17)

0,03001
(0,181)
0,8149***
(0,170)

P4ij
TPPij

0,6188***
(0,15)

Possible valuesij
–31,87***
–31,29***
–31***
(3,674)
(3,719)
(3,675)
R-squared
0,7553
0,7547
0,7559
Hausman test
42***
38,61***
40,93***
Autocorrelation testing
26,61***
26,61***
26,61***
Heteroscedasticity test
21251***
21251***
21251***
Note: standard errors in parenthesis; *** significant at 1 %; ** significant at 5 %; * significant at 10 %.
Source: own estimates based on Comtrade and World Bank data.
Constant

0,4699**
(0,136)
–30,93***
(3,659)
0,7563
41,9***
26,61***
21251***

Table 3.

Results from estimates for Mexico
Explanatory variables

Model (1)

Model (1a)

Model (1b)

Model (1c)

Ln(Yit)

2,274***
(0,171)

2,253***
(0,169)

2,313***
(0,169)

2,352***
(0,168)

Ln(Yjt)

1,222***
(0,038)

1,231***
(0,037)

1,195***
(0,037)

1,16***
(0,037)

Ln(Dij)

–1,237***
(0,143)

–1,337***
(0,149)

–1,3***
(0,142)

–1,332***
(0,142)
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Explanatory variables

 K it K jt 
/
 Lit L jt 



Ln 

 Tit T jt 
/
 Lit L jt 



Ln 

Borderij
Languageij

Model (1)

Model (1a)

Model (1b)

Model (1c)

–0,046
(0,051)

–0,026
(0,052)

–0,034
(0,050)

–0,085*
(0,050)

0,2703***
(0,041)

0,2414***
(0,041)

0,2568***
(0,040)

0,2183***
(0,040)

0,7217***
(0,248)
1,326***
(0,221)

0,581**
(0,253)
1,162***
(0,230)
1,211***
(0,225)

0,8649***
(0,243)
1,21***
(0,221)

0,9656***
(0,243)
1,126***
(0,221)

P4ij
TPPij

0,9273***
(0,117)

Possible valuesij
Constant
R-squared
Hausman test
Autocorrelation testing
Heteroscedasticity test

–64,62***
(4,652)
0,8318
10,13**
45,36***
26590***

–63,38***
(4,620)
0,8334
8,27*
45,36***
26590***

–64,54***
(4,583)
0,8343
10,51**
45,36***
26590***

0,8621***
(0,102)
–64,44***
(4,566)
0,8351
11,99**
45,36***
26590***

Note: standard errors in parenthesis; *** significant at 1 %; ** significant at 5 %; * significant at 10 %.
Source: own estimates based on Comtrade and World Bank data.

Table 4.

Results from estimates for Peru
Explanatory variables
Ln(Yit)
Ln(Yjt)
Ln(Dij)

 K it K jt 
/
 Lit L jt 



Ln 

 Tit T jt 
/
 Lit L jt 



Ln 

Borderij
Languageij

Model (1)
1,121***
(0,134)
1,247***
(0,037)
–1,071***
(0,153)

Model (1a)
1,113***
(0,133)
1,265***
(0,038)
–1,197***
(0,159)

Model (1b)
1,137***
(0,134)
1,236***
(0,037)
–1,184***
(0,157)

Model (1c)
1,157***
(0,134)
1,213***
(0,038)
–1,342***
(0,162)

0,02409
(0,050)

0,05033
(0,052)

0,04605
(0,051)

0,00816
(0,050)

0,1688***
(0,042)

0,1462***
(0,042)

0,1624***
(0,041)

0,1217***
(0,041)

1,312***
(0,198)
0,9586***
(0,210)

0,9514***
(0,230)
0,8232***
(0,215)
1,02***
(0,212)

1,115***
(0,207)
0,8135***
(0,216)

0,9079***
(0,210)
0,616***
(0,222)

P4ij
TPPij

0,7181***
(0,155)

Possible valuesij
Constant
R-squared
Hausman test
Autocorrelation testing
Heteroscedasticity test

–34,39***
(3,533)
0,8075
97,56***
48,26***
10999***

–33,46***
(3,533)
0,8083
91,36***
48,26***
10999***

–33,51***
(3,530)
0,8083
97,99***
48,26***
10999***

Note: standard errors in parenthesis; *** significant at 1 %; ** significant at 5 %; * significant at 10 %.
Source: own estimates based on Comtrade and World Bank data.
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0,8067***
(0,127)
–32,05***
(3,554)
0,809
97,16***
48,26***
10999***
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Results Interpretation
Estimates contained in tables 1-4 show that the
GDP in domestic countries (Colombia, Mexico, Peru
and Chile) and foreign countries (trade partners of
the member countries of the PA) have an influence
as predicted by gravity equations. For example, the
coefficient accompanying the GDP of the countries
of the PA shows that upon a 1% increase in GDP,
trade flow increases by 1.2% for Colombia; 2.3 %
for Mexico; 1.1 for Peru %; and 1.1 % for Chile. It
was to be expected that Mexico’s coefficient would
be the highest because it was the country with the
highest exports and imports between 1980 and
2015. On the other hand, with 1% increases in GDP
in other countries (trade partners of the member
countries of the PA), trade flow increases by 1.2%
for Colombia; 1.3 % for Mexico; 1.3 for Peru %; and
1.3 % for Chile. In all of these cases, coefficients
showed to be significant.
In relation to the other canonical variable in
gravity equations, the distance, estimates show the
achievement of expected effects for these four economies, i.e. negative and significant parameters;
Colombia, about –1.6; Mexico; about –13; Peru,
about –1,2; and Chile; about –0.7. These results
are consistent with the international trade theory,
i.e. the farther the distance —which, by the way,
tends to relate to higher financial cost, such as
insurance and freight—, the lower the trade flow.
In the case of Chile impact is lower because Chile
holds a large number of trade agreements and it is
the most open country in the group, thus offsetting
to an extent the effect of distance on trade flows.
On the other hand, the variable representing the relative amount of capital per employee
showed to have a negative impact for Colombia,
Chile and Mexico, and a significant impact under
certain models. In the case of Peru, the variable was
not significant. Given that these four economies
are rich in land, relatively intensive regarding the
exploitation of non-renewable natural resources,
raw materials and food, a negative and inconsistent and insignificant relation is to be expected

from the relative capital per worker. Therefore,
the following explanatory variable, relative provision of land per worker, is actually significant and
positive in all of the estimated models for the four
countries. Thus, with a 1% increase in provision of
land per worker, trade flow increases in Colombia
by 0.28%; 0.24 % in Mexico; 0.14 in Peru %; and
0.17 % in Chile. These results empirically favor the
fullfilment of the Hecksher-Ohlin theorem for all
of the countries of the PA.
As regards the categorical variable referring
to whether a country of the PA shares a border with
its trade partners or not, it is found that, in model
1, Mexico develops 106% more trade activities
with neighboring countries than with those Mexico
does not share international borders with; Peru and
Chile develop 271% and 285%, respectively, more
trade activities with neighboring countries. For
Colombia, the margin effect of this variable is not
significant. Other models present similar estimated
parameters. On the other hand, the categorical
variable for shared language shows, in model 1,
that Colombia develops on average 164% more
trade activities with Spanish speaking countries;
Mexico 227%; Peru 161% and Chile 276%. The
other models found similar estimated parameters.
As regards the categorical variable of the
member countries of the P4 (Chile, New Zealand
and Singapore), estimated parameters for each
country of the PA are positive and significant. On
average, Colombian shows growth in trade by 92%
with countries originally signing the Trans-Pacific
Partnership; for Mexico, growth reaches 236%;
Peru, 177%; and Chile only 32% since the P4 variable only includes New Zealand and Singapore.
Similarly, when the control group for the
dummy variable includes the signatories to the TPP,
Colombia, Mexico and Peru show positive and significant results. These results show that Colombia
develops 86% more trade activities with signatories
to the TPP; Mexico 153%; and Peru 105%; thus,
there are incentives for countries to develop trade
activities with the member countries of the TPP. As
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for Chile, this parameter is not significant; thus, the
net effect of trade with the member countries of
the TPP does not influence the Chilean trade flow,
reason why Chile would not find any incentive to
enter into the TPP with the current negotiators of
the agreement. Results for Chile come from the
fact that Chile has effective trade agreements with
countries parties to the TPP, in addition to Chilean
high levels of economic opening-up with the Asian
region.
In addition, since estimates in terms of estimated values and significance of parameters are
the same as those found in the work developed by
Raffo, Diaz and Casas (2016), who, by the time, had
the U.S. included in the dummy variable of the TPP,
it may be claimed that the U.S. withdrawal from the
TPP agreement has no effects on the trade flows
of the PA, mostly because these countries already
have free trade agreements with the USA.
Finally, the dummy variable relating to the
potential members of the TPP shows positive and
significant results for each country of the PA, so
there are incentives for them to become a party
to a larger agreement than their current agreements, if they adhere to the negotiations with
other countries such as South Korea, Bangladesh,
China, Philippines, Costa Rica, India, Thailand,
Japan, Indonesia, Malaysia, and Colombia. Trade
flow approximately would increase by 60% for
Colombia with a TPP agreement that includes the
aforementioned economies; 137% for Mexico;
124% for Peru; and 99% for Chile.

CONCLUSIONS
Most trade flows seen in the countries of the PA
have been completed with the United States, and,
to a lesser extent, with the countries currently negotiating the TPP, with Mexico as the country with
the largest interaction with the North American
economic power. However, in relation to the AsiaPacific region, Chile and Peru are the member
countries of the PA with the largest trade relations
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resulting from free trade agreements held with the
countries of the APEC. This explains why countries
such as Chile and Peru have higher economic
opening-up rates than Mexico and Colombia with
countries that are negotiating the TPP.
Estimated gravity equations for 1980-2015
show good adjustment and results as expected in
terms of marginal effects and levels of significance.
Results confirm that findings from previous analyses in which comparative advantages —largely
resulting from a relative abundance of natural
resources and unskilled labor— are key to explain
the trade patterns seen in Chile, Colombia, Mexico
and Peru (Diaz, 2014; Raffo, Diaz and Casa, 2016;
Raffo et al., 2017).
Also, obtained results show the potentialities
involved in trade relations between Latin America
and Asia. Empirical evidence has been found that
the net effect (with control through other relevant
variables) of trade between the countries of the
PA and the countries of the P4 has significantly
influenced trade flows of the member countries of
the PA during the assessed period. The same results
were obtained, except for Chile, upon analyzing the
net effect of trade between these countries and the
members of the TPP.
The foregoing shows that the consolidation
of the P4 has positively impacted trade flows in
Colombia, Chile, Peru and Mexico. This also shows
that the entry into force of the TPP with the countries of the PA may result in a significant positive
impact on trade flows of countries from the first
group. In addition, based on a comparison with
the analysis conducted by Raffo, Diaz and Casas
(2016), it has been proved that, in the event that
the agreement is finally ratified, the trade flows of
the countries of the PA would not be affected by
the U.S. withdrawal from the TPP. The same results
are obtained for the dummy variable, which captures the potential net effects on other countries
interested in joining the TPP, such as Bangladesh,
South Korea, Costa Rica, China, Philippines, India,
Indonesia and Thailand.
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In respect of the potential consequences for
the countries of the PA of the entry into force of the
TPP in the future, there are two major possibilities.
The first one is the exploitation of trade complementarities resulting from export of goods using
unskilled labor, land and natural resources intensively by the countries of the PA, while the countries
of the Asia-Pacific region that entered into the TPP
would export goods using capital, human capital
and technology intensively. Acquiring high technology for lower prices would be beneficial in the
long term to the countries of the PA, which would
allow for the generation of higher added value in
productive processes, and would further contribute
to creating industry technology production sectors
in the long term.
The second possibility —less optimistic— is
the idea that, given the difference in the relative
availability of factors, the countries of the PA
would in the long term continue to export primary commodities with low technology content,
as Asian economies would continue to export
added value products to the PA such as cars,
appliances, hardware, software, minicomponents,
etc., without these goods becoming a part of the
industries’ production chain but going directly to
final consumption by households, individuals and
entities, and thereby, not adding value in terms
of production and export of goods. This would
make trade flows between the countries of the PA
and the Asia-Pacific bloc of the TPP, as currently
signed or in a subsequent extended version with
new members, become characterized by the strong
imbalance of trade to Asian countries both in the
short and long terms.
In this regard, recommendation on economic
policy is to explore the first identified possibility

in which, if the countries of the PA join the trade
agreement with the Asia-Pacific countries and
Canada, the ideal thing would be to buy high tech
goods that would become a part of the industries’
production chain, so that economies of scale may
be developed in the long term in manufacturing
production, productive diversification, vertical and
horizontal product differentiation so that the economies of the PA are able to find a stable sustained
path to economic growth.
On the other hand and consistently with previous research using gravity models, the added value production of countries was found to positively
influence trade flows, and distance –proxy variable
of cost– has a negative influence. Therefore, the
farther the distance (higher cost of international
transport), the lower the international trade flows.
In respect of the relative abundance of production factors for each country of the PA, the
land factor –with Mexico, Chile, Peru and Colombia
relatively abounding in land– significantly positively
influences trade flows for each of these countries.
On the other hand, the capital factor does not
significantly explain trade flows in the countries
of the PA because these countries fail to abound
relatively in this production factor. This evidence
aims at the neoclassic theory of international trade
and, in particular the Heckscher–Ohlin theorem.
Likewise, these findings are consistent with the
empirical research conducted by Diaz (2014) and
Raffo, Diaz and Casas (2016) into the Colombian
economy.
Lastly and as expected, dichotomous variables such as shared language and presence of
trade partners sharing international geographical
borders significantly positively explain the behavior
of trade flows.
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