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Abstract

This paper examines how leaving the Andean Trade Promotion and Drug Eradication Act
(ATPDEA), affected the trade flows between Bolivia and the United States of America. To
perform the empirical analysis, a natural experiment set up is used with Bolivia and Ecuador
serving as the respective treatment and control group, over the time period from 2001-2013.
HS six-digit product code panel data on USA imports, have been used to conduct a high
dimensional fixed effects model. The Poisson-Pseudo Maximum Likelihood (PPML) estimator
has been applied to account for zero trade flows. The theoretical base of this research paper is
given by the gravity model. Previous research has found that entering a trade agreement leads
to an increase in trade volumes between partner countries. Thus, a decrease is expected when
leaving such an agreement. This research paper provides insight on the effect of breaking up a
chosen trade agreement on import volumes.
This paper finds that for a one percent increase in the tariff rate, which is due to leaving the
ATPDEA, the import volume is expected to decrease by 16.30%. Furthermore, a one percent
decrease of the exporting country’s currency, results in a significant increase of imports by
6.21%. This paper finds significant effects when breaking up a chosen trade agreement.
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1.

Introduction
In October 2002, the Bush administration of the United States of America (USA),

granted Bolivia, Colombia, Ecuador and Peru preferential access to its home market via
reduced tariff rates on imports under the Andean Trade Promotion and Drug Eradication Act
(ATPDEA) (Bush, 2002). By offering alternative income generating possibilities via reduced
tariffs on goods of partner countries entering the USA, the preferential trade agreement aimed
at reducing the production of drugs in partner countries (USTR, 2002). Nevertheless, on
December 15th, 2008 president Bush effectively withdrew Bolivia from the ATPDEA due to a
lack of cooperation in counternarcotic efforts (Perino, 2008). Therefore, this set up enables this
empirical study to research the trade effects by leaving a preferential trade agreement.
1.1

The natural experiment set-up
Since the decision of the USA to withdraw Bolivia from the ATPDEA, has been

uncorrelated to the dependent variable imports, this case represents an exogenous policy shock.
Thereby providing a unique natural experiment with Bolivia being the treatment group. Unlike
Bolivia, Ecuador has been the only partner country to remain in the ATPDEA until 2013 and
continued to enjoy preferential tariffs for Ecuadorian products. Furthermore, Ecuador and
Bolivia followed a common trend in their trade dynamics with the USA before Bolivia had to
leave the ATPDEA. Therefore, Ecuador serves as the control group in this natural experiment.
1.2

Relevance of the study
According to Ed Gresser, a trade policy specialist, the ATPDEA is the first ever trade

preference program by the USA to “fade out” (Reuters, 2013). This historic example in trade
policy is a possibility to highlight and research the real effects of breaking up trade ties in a
globalized and trade dependent world. With the current Brexit decisions on they way, which
might risk trade ties to break up, this paper provides insights of one chosen natural experiment
on the real costs to eliminating existing trade agreements. The research question is of academic
relevance since the effects of trade agreements have experienced large academic attention.
This research paper will add to the academic literature by filling the gap of estimating the
effects of leaving a trade agreement. Next to its academic relevance, this paper bears a policy
interest. Therefore, the findings can support an extended debate on the “real costs” of breaking
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up trade agreements, in the current political climate, which is characterised by looming global
“trade wars” and protectionist policy (The Economist, 2018).
1.3

Research objective
The aforementioned case provides the base for carrying out a difference-in-difference

analysis via a gravity model framework. This paper will conduct the gravity model with panel
data. It adopts a high dimensional fixed effects model with a difference-in-difference estimator.
The Poisson-Pseudo Maximum Likelihood (PPML) method will be used to account for zero
trade flows. Therefore, this paper’s research question is: “What is the impact on trade flows by
leaving the ATPDEA?”.
This paper finds that when looking at a one percent increase in the tariff which is due
to leaving the ATPDEA, imports are expected to decrease by 16.30%. Furthermore, this paper
finds that by decreasing the exchange rate of the exporting country there is a positive impact
on imports.
The research structure of this paper is threefold: First, a brief overview of the ATPDEA
and its trade implications is given Second, the current state of the academic literature measuring
the impact of PTA’s on trade and its application to this paper, will be illustrated. Third, the
data, methodology and results will be highlighted before the results will be discussed and
conclusion is drawn.

2.

The Andean Trade Promotion and Drug Eradication Act
The ATPDEA was a unilateral nonreciprocal PTA, enacted on October 31 st, 2002,

which ensured lower tariffs on products imported from partner countries (USTR, 2002). PTA’s
represent an exception to the fundamental non-discrimination principle (Most-FavouredNation principle) of the World Trade Organization (WTO), in which WTO-member countries
are not permitted to assign different tariffs to different trading partners (WTO, 2011). However,
via the “enabling clause for developing countries”, developed countries are allowed to engage
in PTA’s with developing countries, in order to promote the participation of developing
countries in the WTO (WTO, 1979).
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2.1

Origin of the ATPDEA
Since 2002, the ATPDEA included the following partner countries: Bolivia, Colombia,

Ecuador and Peru (USTR, 2002). The ATPDEA was the successor of the Andean Trade
Preference Act (ATPA), which started in 1991 and also granted partner countries reduced tariff
rate access to the market of the USA (ATPA, 1991). Colombia and the USA signed a bilateral
free trade agreement in 2006 which went into effect on May 15th, 2012 and marked the exiting
of Colombia from the ATPDEA (USTR, 2012). In 2006, Peru signed a bilateral trade
promotion agreement with the USA which was implemented on February 1 st, 2009 and as a
result Peru left the ATPDEA on that date (The President, 2009). Furthermore, and most
important for this research paper is that Bolivia lost its beneficiary country status on December
15th, 2008 due to its failure to fulfill its effort of reducing narcotic production (Perino, 2008).
2.2

ATPDEA partner countries and their exiting of the agreement
However, a series of political incidents occurring prior to Bolivia being forced to leave

the ATPDEA, suggest that the USA tried to retaliate Bolivia for reasons irrespective of
neglecting counternarcotic efforts. Before leaving the ATPDEA, Bolivia openly suspected the
USA and its ambassador to Bolivia, Philipp Goldberg, to be meddling with Bolivia’s internal
affairs and meeting with groups involved in organising destabilizing violence. Furthermore,
Bolivia found the USA to be spying on Bolivia via Peace Corps volunteers and Fulbright
scholars. As a reaction, the Bolivian government expelled the American ambassador from
Bolivia (CBS News, 2008; Friedman-Rudovsky & Ross, 2008; Ribando, 2008; Weisbrot,
2009). These incidents might have motivated the withdrawal of Bolivia’s partner country status
under the ATPDEA. Furthermore, an official study from the United Nations Office on Drug
and Crime has shown that Bolivia’s drug cultivation area is accounting for the smallest surface
of all ATPDEA partner countries as well as that drug production in 2007 has only increased by
5% (UNODC, 2008). In comparison, the area used for the cultivation of narcotics in Colombia,
a country which the USA has good diplomatic ties with, has increased over the same period by
27% (ibid.). Therefore, there exist indications that Bolivia being forced out of the ATPDEA
was not exclusively due to neglecting counternarcotic efforts.
Similar indications can be found when examining the political incidents predating, the
loss of the partner country status of Ecuador in 2013. After Ecuador has faced allegations by
USA lawmakers, of consulting whether to provide Edward Snowden with asylum, Ecuador
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gave up its preferential trade rights under the ATPDEA to avoid “blackmail” by the USA
(Carroll, 2013; Forero, 2013). As a result, the ATPDEA expired for Ecuador on July 31st, 2013.
To summarize, Peru and Colombia entered into bilateral trade agreements with the USA
and left the ATPDEA in 2009 and 2012, respectively. Bolivia and Ecuador lost their member
status of the ATPDEA in 2008 and 2013, respectively.
2.3

The objective and scope of the ATPDEA
The main objective of the ATPDEA was to foster economic development, by

strengthening legal industries in partner countries (USTR, 2001). The idea has been that by
offering preferential market access, legal alternative industries would thrive and the incentive
to engage in the narcotics business would be reduced. Member countries also had to
demonstrate efforts to actively fulfil their international targets of reducing the production and
trafficking of drugs (USTR, 2001).
Initially 5.600 duty free products were included under the ATPA. The ATPDEA
expanded this base up to 6.300 products (USTR, 2002). By default, all products which were
grown, produced or manufactured in the partner countries were included, unless they have been
explicitly excluded (ATPDEA, 2002). A further criterion for the product eligibility has been,
that the sum of the cost of the materials and the direct costs of processing must be smaller than
35% of the value of the product in order to be granted a reduced tariff rate (ATPA, 1991). The
previous ATPA, excluded the following products from duty-free treatment: textile & apparel
articles; footwear; tuna in airtight containers; petroleum & petroleum derivatives; watches &
watch parts; articles to which reduced rates of duty apply; sugar, syrups & molasses; rum &
tafia (ibid.). The ATPDEA adopted the following product categories: footwear; petroleum;
watches and watch parts; handbags, luggage, flat goods, work gloves & leather wearing apparel
(ATPDEA, 2002). Thus, excluded from the ATPDEA were the following: textiles and apparel
articles; rum & tafia; sugars, syrups & sugar containing products subject to over-quota duty
rates and tuna in airtight containers (ibid.).
The following section reviews the contributions in the literature which measure the
impact of trade agreements on trade flows.
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3.

Literature review of the gravity model
In order to answer the research question: “What is the impact on trade flows by leaving

the ATPDEA?”, the following will provide an overview of the existing literature measuring
the impact of trade agreements on trade flows. The analysis of the research question is based
on the gravity model, which is considered the central “workhorse” for the past 50 years of
measuring the impacts of trade agreements on trade flows according to Head & Mayer (2014).
The basic gravity model stems from Tinbergen (1962), who observed a mere empirical
relationship between bilateral trade flows being explained by the mass of trading economies,
measured by their gross domestic product (GDP), and their distance to one another. Thereby,
bilateral trade is predicted to be increasing with the size of the economies and decreasing with
the distance between the two trading partners. The gravity model first gained some theoretical
footings by the study of Anderson (1979), who set up a theoretical two country framework in
a market situation of total specialization. Since then the gravity research has emerged in
numerous theoretical specifications. 1
As illustrated by the following paragraph, there exists a large body of research on the
impact of trade agreements on trade flows. However, there does not yet exist a significant
amount of literature, using an ex-post assessment via the gravity equation, on the effects of
withdrawing from trade agreements. Although the ATPDEA is a PTA, this literature review
will include findings of general trade agreements.
Caliendo et al. (2015), who use a large scale heterogenous-firm trade model, find that
over 90% of trade gains are due to the reductions in most favoured nations tariffs. However,
Saucier & Rana (2017) and Kohl et al. (2016) suggest, that there exists a large heterogeneity
between PTA’s which makes it hard to observe PTA’s as a homogenous category. Furthermore,
there is a sharp rise in the existence of PTA’s. Compared to the year of 1990, there existed up
to four times more PTA’s in 2010 (Limão, 2016). Limão (2016) argues that PTA’s have
represented the most important reform of trade policy in the last two decades for most
countries, making the topic of the research question currently important. Based on the literature
review, there does not exist a research paper analysing the impact of leaving a PTA via a
difference-in-difference gravity model.

1

For a well-structured overview of the micro foundations for the gravity equations see Head & Mayer (2014).

5

3.1

General Findings of the Literature Review
Baier et al. (2014) and Kohl (2014), find that the existence of trade agreements with

deeper levels of economic integration, experience a larger impact on international trade flows.
Similar results have been found by Ghosh & Yamarik (2004), Kohl & Trojanowska (2015) and
Ebbel (2016). Thus, one can expect that the ATPDEA’s trade flows will only have been
modestly impacted, since PTA’s represent one of the weakest forms of economic integration.
Gil-Pareja et al. (2017) establish, that reciprocal agreements have a large impact on increasing
export flows from beneficiary countries to benefactor countries, in comparison to nonreciprocal
agreements. Therefore, weaker impacts on trade flows should be expected in the case of the
ATPDEA since it is a nonreciprocal PTA. Furthermore, there exits evidence that the full impact
of economic integration agreements on the sum of the bilateral trading flows becomes first
visible after ten to fifteen years (Baier & Bergstrand, 2007). As Baier et al. (2014) notices,
economic integration agreements such as PTA’s are of a “slow-moving nature” and it is of
importance to capture time displaced influences. Thus, when assessing the ATPDEA, lagged
effects to measure impacts first occurring at a later stage will be taken into account when
checking the model for its robustness.
3.2

Empirical Findings
Since its emergence, the gravity equation has undergone substantial developments

which has impacted the validity of its studies. Therefore, the following will put forth the main
empirical findings as well as its methodological advancements.
There exists a large body of literature utilizing gravity models to measure the trade effects of
trade agreements. However, it has been argued by Baier & Bergstrand (2007) that the evidence
on trade creation by trade agreements has been rather mixed. For the free trade agreement
(FTA) on the European Community for instance, there have been two opposing findings. On
the one hand, Brada & Mendez (1985), Aitken (1973) and Abrams (1980) show significant
effects on trade flows increasing amongst member states, whereas Frankel et al. (1995) and
Bergstrand (1985) retrieved insignificant effects (Baier & Bergstrand, 2007). Furthermore, Dee
& Gali (2005) find that most PTA’s did not raise the trade flows of its members. It has been
argued that both the empirical findings commented by Baier & Bergstrand (2007) as well as
those by Dee & Gali (2005) have been fallen subject to the treatment effect of self-selection
into free trade agreements and thus must be observed with caution.
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Therefore, dropping the assumption that FTA dummies are exogenous since they selfselect and are related to the level of trade, emerged into a new era of research (Baier &
Bergstrand, 2007). This caution to endogeneity bias, when assessing trade policies in
international economics, has also been put forth by Trefler (1993), who found that when
solving the bias via instrumental variables, the effect of trade policies increased significantly
by a factor of ten. However, Baier & Bergstrand put forth that panel data controls better for
endogeneity since it is easier to obtain and good instruments are not readily available (Baier &
Bergstrand, 2007) Thus, it has been argued by Baier & Bergstrand (2007), that research
estimating the effects of FTA’s and treating them as an exogenous action, on the corresponding
developments in the trade flows, have been fallen subject to providing an incorrect estimation
of the true impact of trade agreements by as much as 75-85%.
The second stage of research, which solved the endogeneity bias shows a lot of
evidence for an increase in trade flows by the creation of trade agreements. Baier & Bergstrand
(2007) find on average that the bilateral trade flows between two parties increased by 100%
after 10 years of the introduction of a trade agreement, thereby doubling bilateral trade.
Furthermore, Dür et al. (2014) and Goldstein et al. (2007), find that PTA’s significantly
increase international trade flows on average. However, these studies have not taken zeros trade
flows into account and thus are giving biased estimates.
Therefore, papers taking zero trade flows into account find different estimates. One
paper measuring the impact of all non-reciprocal PTA’s, between 1960-2008, using an PPML
method via the gravity equation, finds that beneficiary and partner countries both significantly
increase their export volumes (Gil-Pareja et al., 2014). However, the authors were not able to
find that the predecessor of the ATPDEA, namely the ATPA, resulted in an increase of exports
to the USA. Gil-Pareja et al. (2017) find that non-reciprocal trade agreements increase both the
volume exports of beneficiary countries as well as those of partner countries. Powers (2007)
also finds that when controlling for zeros and solving the endogeneity bias, that in all but two
analyzed sectors preferential tariff reduction leads to a significant increase in trade. According
to Kohl et al. (2016), there seems to exist a common view in the literature, like Subramanian
& Wei, 2007; Tomz et al., 2007; Liu, 2009; Chang & Lee, 2011; Herz & Wagner, 2011, that
trade agreements lead to higher trade flows when taking zeros trade flows into account.
Additionally, Barbalet et al. (2015) find that PTA’s increase trade flows between member
countries on average, but they show negative trade effects with non-members.
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Overall, when controlling for endogeneity biases as well as taking the differing effects
into account between various forms of economic integration, there seems to be evidence for
trade creation effects by trade agreements including PTA’s. Therefore, this paper hypothesizes
that by eliminating a PTA, like in the case of Bolivia, the opposite effects will occur, i.e. the
withdrawal of a PTA will lead to lower trade flows between beneficiary countries and partner
countries.

4.

Application of the gravity equation for trade flow modelling
The following section will provide the basis for the methodological set up of this

research paper. Hence, it is going to highlight the main methodological achievements, which
will be included in this paper.
4.1

Solving the endogeneity bias
Baier & Bergstrand (2007) put forth that the independent variables of the gravity model,

for instance the dummy variable for the existence of a trade agreement, are likely correlated
with the error term. They point out that this is problematic since the regression will be subject
to an endogenous bias. Baier & Bergstrand suggest that the root of this cause might be due to
omitted variables. Specifically, their study suggests that the omitted variables bias stems from
the strong relationship between the decision to enter a trade agreement and other policy- and
economic factors which are not observable but included in the error term. In another paper
Baier & Bergstrand (2004) find that the bigger the GDP as well the more alike economically
two countries are, the bigger is the chance of two countries to form a trade agreement. Their
probability to enter such a trade agreement is also rising, if two countries show a bigger
difference in their endowments of production factors. Since both the differences in
endowments as well as the similarities of the GDP’s can be seen as benefitting the promotion
of trade agreements but are not taken care of in the regression, there might be endogeneity bias.
In order to solve this kind of bias, Baier & Bergstrand suggest using a fixed effects modelling
approach with panel data. They argue that this takes care of the unobserved and time-invariant
heterogeneity and reaches more accurate estimates. Kohl et al. (2016) also employ this kind of
model to solve for endogeneity. The research design and the estimation specification of this
research paper assessing the impact of the ATPDEA, might also fall subject to the
aforementioned endogeneity bias due to differences in the countries which represent the control
and treatment group. Additionally, in this scenario the decision of the USA, to withdraw
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Bolivia from the ATPDEA, is uncorrelated to the dependent variable imports since it has been
a pure exogenous policy shock. Thus, in this paper the combination of the exogenous nature of
the policy shock as well as the panel data and fixed effects approach, aims at taking care of the
endogeneity bias.
4.2

Handling zero trade flows
Omitting zero trade flows has been practiced a lot by previous research papers including

Baier & Bergstrand (2007). Researchers attempted to deal with zero trade values by giving
previous zero values, just very small values in order to still log linearize them. Zero trade flows
are problematic, since they often represent a large percentage of the entire trade flows in data
sets and removing them would lead to a sample selection bias. The data of this research paper
assessing the impact of the ATPDEA, shows that 90% of trade flows are zeros, which is due
to the fact that trade flows are analyzed on a highly disaggregated level, i.e. the HS 1996, 6digit level. Urata & Okabe (2014), argue that the more disaggregate the trade data, the higher
the share of zeros. The reason for research papers to leave out the zeros is that when applying
the log of a zero, its value is mathematically not set. Urata & Okabe (2014) emphasize the
importance of including the zeros, since zero trade flows are not randomly distributed due to
various factors impacting them. Urata & Okabe (2014) argue that “distance, lack of political
and cultural links, and large differences in production structures” have an impact on generating
the zero trade flows. It has been argued that the occurrence of zeros is not random since they
find them to be correlated to distance. Santos Silva & Tenreyro (2006) use the Poisson Pseudo
Maximum Likelihood (PPML) method in order to account for zero trade flows and
heteroskedasticity. They find robust estimates whilst having heteroskedasticity. Although their
method has been criticized to not perform well with a high share of zeros (Martin & Pham,
2015), they find in a more recent paper that their estimates are unbiased even when having a
lot of zero trade values (Santos Silva & Tenreyro, 2011). Therefore, the PPML estimator is
applied in this paper, since the literature has shown that when only including non-zero trade
flows, there is a significant divergence between estimated and actual trade flows which
translates into a bias in the interpretations of the models results.
4.3

Multilateral resistance terms
Furthermore, Anderson & van Wincoop (2003) define the average unobserved trade

barrier as multilateral resistance. They argue: a country who faces difficulties to trade with all
other given partners in a region is more likely to be forced to trade with a certain other bilateral
9

partner. Increasing trade barriers such as transport costs or tariffs, raises the level of the
multilateral resistance. Raising trade barriers uniformly, increases the multilateral resistance.
Especially small countries are more dependent on trade outside the own country and are thus
more impacted than larger countries which can still fall back on domestic trade. Thus, dealing
with multilateral resistance is important in specifying and correctly estimating the gravity
equation. Kohl et al. (2016) argue that the fixed effect approach will pick up time varying
unobservable variables correlated to the error term as well as unobservable effects like prices.
Powers (2007) also employs a fixed effects approach paired with panel data with a PPML
method, to account for multilateral resistance. Metulini (2013) argues as well that in a panel
data model, fixed effects will fully account for the classical multilateral resistance terms. Also,
Baier & Bergstrand (2007) put forth the necessity to use both exporter- / importer time fixed
effects in order to account for the multilateral resistance terms. Feenstra (2015) provides
evidence that correct and consistent coefficient can be estimated if the importer-/exporter fixed
effects will be used to capture multilateral resistance terms. Therefore, using the fixed effect
approach will take into account these multilateral resistances.2

5.

Methodology
This section describes the regression specification as well as the empirical estimation

strategy. As mentioned above, this paper will employ the gravity model with panel data. It
adopts a high dimensional fixed effects model with a difference-in-difference estimator.
Furthermore, the Poisson-Pseudo Maximum Likelihood (PPML) method will be used to
estimate the regression in order to account for zero trade flows.
5.1

The regression specification
This paper uses the gravity equation as a natural starting point in order to set up the

model. Thereby, an adjusted form of the gravity equation by Anderson & van Wincoop (2003)
and Silva & Tenreyro (2006) is used. The gravity equation used looks as follows:
Mijt = ß0 + ß1 ExitATPDEA + ß2 ln realGDPpcjt + ß3 ln exchangeratejt + ß4 tariffijt + ß5 ln
fdiinflows jt - 𝒙ij - 𝛾t + eijt

2

A comprehensive overview of papers using fixed effects modelling to take care of multilateral price terms can
be found in Gomez Herrera (2013).
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Where the dependent variable Mijt represents the absolute import value (in million
USD) of the USA of product category i from exporting country j in the year t. In this paper’s
set up scenario, the importing country is always the USA whereas the exporting country is
either Bolivia or Ecuador. The other participant countries do not serve as well as control groups
since they have transformed their trade agreements with the USA already at an earlier stage
and would thus be difficult to compare.
In the regression equation ß0 is a constant value. The dummy variable ExitATPDEA
takes the value of one if the country is in the treatment group and the year is in the treatment
period, otherwise it will take the value zero. Thus, ß1 represents the difference-in-difference
estimator of this research paper. Its empirical implications and set up will be discussed below.
The coefficient ß2 represents the logged variable realGDPpcjt which is the real gross
domestic product per capita (in USD) of exporting country j in year t. Thus, after taking the
natural logarithm the variable is measured in terms of percentage with a higher value indicating
a higher state of gross domestic product per capita.
The coefficient ß3 represents the logged variable exchangeratejt which is the exchange
rate between the currencies of the importing country (always the USA) and exporting country
j in year t in percentage. An increase in the exchangerate reflects an appreciation of the
exchange rate of the exporting country.
The coefficient ß4 represents the variable tariffijt which is the duty rate (in percent) of
the importing country applied on product category i for products exported by country j in year
t. The variable is given in terms of percentage.
The coefficient ß5 represents the logged variable fdiinflows jt which is the net foreign
direct inflows into exporting country j in year t.
The variable 𝒙ij represents the product code country fixed effects on product category i
to exporting country j. The variable 𝛾t captures the year fixed effects in year t. The variable eijt
captures the error term which contains the remaining variation of the dependent variable which
has not been explained by the independent variables in the model. All regressions are run with
robust standard errors using the Stata command “vce (robust)”.
The dependent variable imports represent the trade flows coming into the USA.
Thereby, imports into the USA have been chosen over exports from Bolivia and Ecuador, since
the USA are likely having a higher quality of trade flow data reporting due to their more
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credible statistical agencies. Furthermore, the explanatory variable GDP per capita has been
chosen over GDP, since GDP per capita serves as a proxy for the capital endowment ratio.
Also, two countries with a comparable GDP might be in completely different developmental
statuses (Bergstrand, 1985). The control variable exchange rate has been adopted since it has
been argued that its volatility over several years might have an impact onto the trade flows
(Kepaptsoglou, 2010). 3 The variable tariff has been chosen since it is regarded as one of the
main resistance factors and since the tariffs are changed due to existence/absence of trade
agreements. It adds to the transportation cost which are likely to lower the trade flows the
higher the tariff (ibid.).4 The variable FDI inflows has been chosen since there seems to be
evidence that FDI inflows have a positive impact on exports (Chang, 2005).
5.2

Natural experiment & difference-in-difference estimation
This paper researches the effects on trade by leaving a preferential trade agreement via

a difference-in-difference estimation. The estimation strategy can be applied since there is a
natural experiment at hand. According to Dunning (2012), there are three criteria that have to
be met in order for a scenario to qualify as a natural experiment. The first criterium is that the
assignment to the treatment (i.e. leaving the ATPDEA) or control is as-if random. This should
lead to a randomized trial which is independent of the researchers set up of the model (Barlow
et al., 2018). Second, the statistical model used to analyze the data of the model must be
credible. Therefore, the differences between the control and treatment group should not be the
result of confounders (Dunning, 2012). Third, there should exist a relevance to the estimated
difference between treatment and control group (ibid.).
The treatment in this natural experiment set up, describes the situation in which Bolivia
is leaving the ATPDEA in the year of 2008 by the decision of president Bush due to a lack of
counternarcotic efforts on Bolivia’s side. As mentioned in the introduction, the decision of
withdrawing the eligibility status of Bolivia being a member of the ATPDEA, occurred in a
random and unforeseeable manner which no party could have anticipated. The ATPDEA break
up has also not been part of a reform linked to economic crises. Furthermore, the method which
is going to be applied here is carried out in a transparent manner and derived from the current
academic literature. Additionally, the data gathering process will be laid out and there has not
3

Studies using exchange rate as an explanatory variable include: Rose (2000), Arghyrou (2000), Eger (2002),
Tang (2005), Nowak-Lehmann et al. (2007).
4 Studies using tariff as an explanatory variable include: Fukao et al. (2003), Wilson et al. (2003), Pelletiere &
Reinert (2004), Lampe (2008), Urata & Okabe (2014).
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been evidence of differences in confounders between different groups. The natural experiment
set up is both academically relevant, since there is not yet a lot of literature on withdrawing
from PTA’s, as well as practically relevant due to its large policy relevance for future trade
agreement break ups. Therefore, to the knowledge of this research paper, all necessary
conditions for a natural experiment are fulfilled.
5.3

Common trend assumption
Due to the natural experiment character of this research scenario, the difference-in-

difference (DID) estimation is chosen. The general idea of the DID estimation is that one
compares the treatment and control group before and after the policy change (here Bolivia
leaving the ATPDEA). The underlying assumption of the DID estimation is the common trend
assumption. This means that the trade flows of the treatment and control group to the USA are
supposed to be close to one another before the treatment took place. Therefore, in order to
estimate this treatment effect this research paper uses the DID estimation by the creation of the
dummy variable ExitATPDEA. It takes the value one for Bolivia after 2008 but zero for
Ecuador. Since this papers interest is purely on this treatment effect, only the product codes
which have been included over all times and overall years in Ecuador and Bolivia, before the
treatment, are included. This is the case since the only variable which is going to change due
to the policy shock, is the tariff rate. The following figure shows the common trend assumption,
in which one can arguably visually identify a common trend before the policy intervention for
Bolivia (BOL) and Ecuador (ECU).
Sum of imports of ATPDEA included products (in million USD)
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Estimation specification
The aforementioned regression is estimated by the PPML method and is therefore

dealing with the zero-trade flow problem that has been mentioned in this paper’s literature
review. Since the model of this research paper is based on product code data and is therefore
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highly disaggregated, multiple zero values are present which require this form of estimation.
Furthermore, this estimation method also provides unbiased estimates even though there might
be heteroskedasticity. As Gomez Herrera (2013) points out, when using this method all
observations are weighted equally and the mean is always positive. Because PPML fits the
equation of the form μ = eα+ßx, we can interpret the coefficients of the independent variables as
if the dependent variable was logged and the independent variables are in linear combination.
The independent variables are left the same type as inserted when interpreting as the dependent
variable is logged (PennState, 2008)
Furthermore, the methodology employed in this research uses a high dimensional fixed
effects approach combined with the PPML estimator. Therefore, this paper makes use of the
newly developed “ppmlhdfe” Stata command developed by Correia et al. (2019). According to
Guimarães & Portugal (2011), a fixed effect classifies as a high dimensional fixed effect if it
possesses many categories which increase with the size of the sample (Correia, 2016).
Introducing high dimensional fixed effects may control for unobserved heterogeneity which
occurs amongst a group of observations (Guimarães & Portugal, 2011). This research paper
employs high dimensional fixed effects since the model has a large number of observations
and variables and therefore introducing individual dummy variables to account for the fixed
effects would be infeasible. Furthermore, the here applied high dimensional fixed effects take
care of the endogeneity bias as well as the multilateral resistance terms mentioned earlier in
the literature review like distance, common border, language and adjacency or any time
invariant heterogeneity. Also, these high dimensional fixed effects pick up the relatively small
variation of the importer’s real gross domestic product per capita.

6.

Data
This paper uses panel data which is arranged by country-year. This study finds that the

data set is strongly balanced as shown when employing the product code-country coding for
panel data. This means that for each product code and country pair, there is an observation
during the entire time period (years). The data set includes yearly timeseries import data
between Ecuador and the USA as well as Bolivia and the USA for the years 2001-2013. As
mentioned earlier in the paper, unlike Bolivia, Ecuador remained in the ATPDEA until the year
2013. Thus, Ecuador remained 5 years in the ATPDEA after Bolivia had to leave. The other
participant countries do not qualify as a potential control group since they have been
transforming their trade agreements with the USA already at an earlier stage and would thus
14

be difficult to compare. Although Ecuador has also fallen subject to a clear exogenous policy
shock in the year 2013, by its withdrawal from the ATPDEA, it lacks the control group for the
period after 2013. Assuming that any other of the included countries, which transformed the
ATPDEA into a free trade agreement, could serve as a good control would be not accurate.
Baier & Bergstrand (2007) argue that trade agreements liberalize trade well beyond the
reduction of tariffs. Thus, both the time period from 2001-2013 as well as the specified control
and treatment groups have been identified.
6.1

Variables
This paper’s main dependent variable is the yearly imports from Bolivia and Ecuador

to the USA for the period 2001-2013. The data stems from the United Nations Comtrade
database (UN Comtrade, 2019) and is given in USD. This paper is using disaggregated import
data in the Harmonized System (HS) coding on the six-digit product level. The import data has
been converted to the HS 1996 standard. It has been argued that the Standard International
Trade Classification (SITC) is not as detailed as the HS, which has been the reason to choose
the aforementioned HS coding system (UN Trade Statistics, 2019). Baier et al. (2014) argue
that the higher the level of aggregation, the lower the correlation of the extensive margin of
trade and the determinants of trade. Using trade data on the product level solves the problem
of too much aggregation. The general data on the six-digit product level includes 5113 different
product categories. However, since not all product categories are included in the ATPDEA and
this paper is interested in estimating the effect of leaving the trade agreement some data
manipulations have been done. Therefore, only product categories included in the ATPDEA in
each year from 2001 to 2008 are taken into account and will be analyzed for the period from
2001-2013. After dropping the surplus categories, 1853 product categories remain.
The tariff data, which is given in percentage, stems from the UNCTAD Trade Analysis
Information System (TRAINS, 2019). The data has been downloaded for each year and
converted into the HS 1996 standard. Since the data has been given on the ten-digit product
level, the data has been aggregated. This research paper is only analyzing the tariff changes
and therefore all non-ad valorem tariffs have been dropped.
The real GDP and the population stems from the WBG (2019). The real GDP is held
constant at 2010 USD. The real GDP per capita has been calculated manually. The exchange
rate is the real effective exchange rate, given in percentage, with the year 2010 representing
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the base year. The real effective exchange rate data stems from CEPII EQCHANGE database
(CEPII, 2019). The FDI inflow data stems from the WBG (2019) and is given in current USD.
6.2

Descriptive Statistics

Table 1. – Descriptive Statistics
Variable
Observations
Mean
Std. Dev.
Imports (in mil. USD)
48178
0.33
8.73
ExitATPDEA (dummy)
48178
0.230
0.421
Real GDP p.c. (in USD)
48178
3156.97
1352.26
Exchangerate (in %)
48178
97.58
8.92
Tariff (in %)
48178
0.97
6.01
FDI inflows (in mil. USD)
48178
567
387
Dataset includes the years from 2001-2013 for Bolivia & Ecuador

Min.
0
0
1613.41
80.24
0
-239

Max.
666
1
5311.21
118.80
350
1750

Table 1 reports the descriptive statistics of the most important variables. The values for
imports, tariffs and FDI inflows show a large spread, which is due to the disaggregated nature
of the data set as well as the long observation period and the zero trade flows. Also, exchange
rate is having a high spread according to the standard deviation of around 6%. On the other
hand, the distribution of the real GDP per capita is rather narrowly spread since only two
countries of a somewhat similar size and development status are included. The following
descriptive statistics will highlight those similarities between the treatment and the control
group.
Table 2. -Descriptive Statistics Bolivia
Variable
Mean
Population (in mil.)
9.44
Gross Domestic Product (in mil. USD)
17600
Real GDP p.c. (in USD)
1852.82
HDI
.63
Exchangerate (in %)
95.59
FDI inflows (in mil. USD)
560
Dataset includes the years from 2001-2013 for Bolivia

Std. Dev.
0.59
2960
194.79
.01
11.56
476

Min.
8.49
13700
1613.41
.61
80.24
-239

Max.
10.40
23200
2231.48
.66
118.80
1750

Table 3. -Descriptive Statistics Ecuador
Variable
Mean
Population (in mil.)
14.2
Gross Domestic Product (in mil. USD)
63900
Real GDP p.c. (in USD)
4461.11
HDI
.70
Exchangerate (in %)
99.57
FDI inflows (in mil. USD)
574
Dataset includes the years from 2001-2013 for Ecuador

Std. Dev.
0.88
10600
466.49
.01
4.21
269

Min.
12.9
48300
3759.89
.67
90.89
166

Max.
15.7
83200
5311.21
.73
105.63
1060
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The additional data of the variables from Table 2 & 3 stem from the World Bank Group
(WBG, 2019) and the United Nations Development Program (UNDP, 2019). As previously
mentioned, this research paper attempts to analyze the effects of the natural experiment in
which Bolivia is serving as the treatment group and Ecuador as the control group. In a perfect
artificial experiment, both groups would be exactly the same before the treatment. However,
since this is not the case in this real-world scenario, the included controls which are shown in
the aforementioned tables are used to account for the differences between the two countries.
In the main regression of this research paper, the real GDP per capita is included to take
into account the different economy sizes, population and developmental status of the two
economies. The Human Development Index (HDI) is an alternative, which shows the
developmental status of a country. In the tables 2 & 3 it can be seen that both countries are
roughly similarly well developed with Ecuador scoring a little bit higher in HDI. According to
the World Bank Group categories, Bolivia is classifying as a Lower-Middle income country
whereas Ecuador is already defined as an Upper-Middle income country (WBG, 2019). Both
countries show a mean which is close to one another and therefore do not differ to much in this
regard. As previously discussed, the standard deviation of the exchange rate shows that Bolivia
has been more exposed to exchange rate volatility than Ecuador. It can also be observed that
Bolivia is facing a higher spread in its FDI inflows than Ecuador. All the aforementioned
additional controls in table 2 & 3 will be evaluated in the robustness check. The following
section will discuss the results of this research paper.
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7.

Results & Discussion
The following shows the results of the above stated regression model, using the

described methodology and data. The model uses the PPML estimator with high dimensional
fixed effects. The PPML estimator takes into account all zero trade flows and the import values
are not logged. Table four shows the final estimation results.
Table 4. Final Estimation Results
(1)

(2)

(3)

(4)

PPML
(tariffs)
-26.01**
(11.56)

PPML
(ExitATPDEA)
-25.89**
(12.16)

PPML
(combined)
-25.91**
(12.15)

PPML
(interaction)
-25.93**
(12.15)

Ln Exchangerate

6.124***
(1.861)

6.063**
(2.667)

6.057**
(2.667)

6.061**
(2.665)

Ln FDI inflows

0.278
(0.216)

0.277
(0.219)

0.277
(0.218)

0.282
(0.218)

Tariffs

0.0133
(0.0255)

0.0132
(0.0254)

0.0298*
(0.0180)

0.0165
(0.456)

0.0308
(0.456)

Independent Variables
Ln Real GDP p.c.

ExitATPDEA

0.0176
(0.456)

-0.178***
(0.0617)

ExitTariff

_cons

194.0**
(9.571)

193.3**
(90.12)

193.4**
(90.11)

193.5**
(90.00)

Observations
pseudo R2

14563
0.956

14563
0.956

14563
0.956

14563
0.956

Robust standard errors shown in parentheses. Statistical significance: * p < .10, ** p < .05, *** p < .01

The PPML model is dropping 31762 observations which are singletons or separated by
a fixed effect, leaving the estimation with only 14563 observations. According to Correia
(2015), singletons groups are groups which only hold one observation. Correia argues that
keeping these observations in the estimation, will lead to biased results in which standard errors
are likely to be underestimated and the statistical significance will be overstated.
Furthermore, the pseudo-R2 is known as the correlation between observed and predicted
values (Pfaffermayr, 2019). Thus, the value of 0.956 of the PPML pseudo-R2 indicates a high
goodness of fit of the model.
The PPML model is split up into four different regressions in which the fourth
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regression is the final one including all effects. The regression in column one only focuses on
isolating the effect that tariffs have on imports whilst leaving the dummy ExitATPDEA aside.
However, tariffs taken by themselves do not show to have a significant impact on imports in
this model.
Column two shows the effect leaving the ATPDEA on imports without tariffs. As
observable from the table, the dummy variable ExitATPDEA is insignificant.
The next regression in column three, including both tariffs and ExitATPDEA doesn’t
result into significant results on imports by leaving the ATPDEA. The coefficient suggests that
by leaving the ATPDEA, the imports into the USA from Bolivia have increased by 1.66 % (i.e.
e0.0165-1) in comparison to the control group. According to the literature review, joining a trade
agreement should increase bilateral trade and thus leaving a trade agreement should result in
the counterfactual result, i.e. a reduction in trade. This is explained by the tariff levels
effectively not changing since after Bolivia has left the ATPDEA it was still eligible for the
General Scheme of Preference (GSP) of the USA. This scheme is specifically targeted at
developing countries and is trying to promote developing economies by offering them lower
import tariffs for entering the market of the USA. As a result, in 2008 when Bolivia left the
ATPDEA one can argue that its terms of trade with the USA has not worsened that much since
it was still part of the GSP. This can be seen from table five.
Table 5. -Descriptive Statistics on Bolivian Tariffs
Statistics
2008
2009
Difference in Tariffs from 2008-2009
Observations
1853
1853
1735
Mean
0.600
1.954
0.77
Standard Deviation
4.080
10.206
6.21
Minimum
0
0
-20.00
Maximum
87.5
350
233.33
Median
0.00
0.00
0.00
25% Quantile
0.00
0.00
0.00
75% Quantile
0.00
1.50
0.00
Dataset includes the tariffs for Bolivia, Bolivia left the ATPDEA in December 2008 and continued to be
in the GSP in 2009

Table five displays the descriptive statistics on tariffs that the USA applied to Bolivia
before and after leaving the ATPDEA trade agreement. When looking at the difference between
year 2008 and 2009, once can observe that in the 75% quantile, the change in the average tariff
rate has been zero implying that 75% of the entire tariffs didn’t change effectively.
Furthermore, one can observe that tariff rates on average did change a lot between the years
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but only by 0.77, which is rather a low change, thus not impacting trade on average by a lot.
Furthermore, the low mean shows a very low tariff level. To sum up, the third column
regression doesn’t show a significant change in imports by Bolivia, which is due to the absence
of substantial tariff changes.
Adding the interaction term between ExitATPDEA and the tariff rate gives us the
results of column four of table four. This new variable is called ExitTariff and it captures only
the changes in the tariff rates which are due to leaving the ATPDEA. This means it only
measures those tariff changes which were caused by dropping out of the trade agreement.
Therefore, this interaction controls for the GSP having similar tariff rates as the ATPDEA.
In the fourth regression no significant results are found for ExitATPDEA and for the
FDI inflows. Similar to the previous regressions of column one to three, the fourth regression
shows that a one percent increase in the independent variable realGDPpc, the dependent
variable imports is expected to decrease by 22.74% (i.e. 1-1.01-25.93) holding all other variables
constant. This coefficient holds at the 0.05 significance level. As mentioned above, this result
is counterintuitive to the literature on the gravity equation.
Furthermore, a one percent decrease of the exporting country’s currency, compared to
the 2010 baseline, results in an increase of imports by 6.21% (i.e. 1-1.016.061) at the 0.05
significance level. This result holds with the literature since if the currency of the exporting
country is getting cheaper in comparison to the value of the currency of the importing country,
then the importing country has access to cheaper imports and would thus import more.
The main result of the fourth regression is that for a one percent increase in the tariff
rate, which is due to leaving the ATPDEA (ExitTariff), the imports are expected to decrease
by 16.30% (i.e. e-0.178 -1) at the 0.01 significance level, which is in line with the literature
review. This suggests that when only looking at the tariffs that have changed due to the leaving
of the ATPDEA one can observe a very significant decrease in the imports.
7.1

Robustness Checks
In order to establish that the previously applied methodology fits the data and that the

results obtained are robust, the following will focus on performing robustness checks.
When investigating which years might have an impact on the lagged effects, one finds
that the first and third year might have a statistical significance. However, holding all other
variables constant it can be found in table 6 in the appendix, that both coefficients of the lagged
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effects (ExitATPDEA1 & ExitATPDEA 3) have no statistical significance at the 0.05 level.
Therefore, it can be argued that the PPML model should not include lagged effects since they
will not add to the significance of the model.
The model has also been checked for serial auto-correlation which might bias the
significance levels of the model estimators. Therefore, the model has been regressed with the
option “vce robust” which should prevent biasing due to serial auto-correlation since this
command is running the regression with robust standard errors.
Additionally, the model estimation reported a Wald Chi-square statistic of 78.47 and a
p-value is reported at 0.000. The Wald Chi-square tests for the null hypothesis that all the
coefficients are zero. Since this research paper finds a p-value of 0.000 for the test statistic one
can strongly reject the null hypothesis.
Furthermore, this research paper is testing whether alternative variables proxying for
economic mass have an impact on the main variable of interest, namely ExitATPDEA.
Therefore, the initial regression specification with the PPML model is performed with a
different variable. The regression replaces the independent variable real GDP p.c. with the
independent variable HDI. However, when replacing this alternative measure of development
which includes economic performance, no significant effects can be found as can be seen in
table 7 of the appendix.
7.2

Limitations
One limitation of this research paper is that since it is a natural experiment, the

observation period after which Bolivia has left the ATPDEA is rather short with only five years.
This might impact the results since it is often argued that the real effects of forming a trade
agreement will be first visible after about ten years. Thus, possibly the real effects of splitting
up the ATPDEA might have been possibly also first visible after such a period. According to
Kohl et al. (2016), there exists a vast heterogeneity in the design and implementation of
different trade agreements, thus it is hard to apply the findings on leaving the ATPDEA to other
trade agreements without accounting for that precise heterogeneity.
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8.

Conclusion
This research paper aimed at answering the research question: “What is the impact on

trade flows by leaving the ATPDEA?”. Over the time period from 2001-2013, Bolivia has been
taken as the treatment group and Ecuador as the control group in a natural experiment set up.
HS six-digit level product code level panel data on imports to the USA, have been utilized to
run a high dimensional fixed effects model. The Poisson-Pseudo Maximum Likelihood
estimator has been applied to account for the large number of zero trade flows. The high level
of disaggregated imports has helped to account for individual tariff rate changes. The high
dimensional fixed effects have taken care of time invariant heterogeneity. The base of the
theoretical model is the gravity model. Previous research predicted, that by entering a trade
agreement, the trade volume would increase.
The findings of this paper suggest that for a one percent increase in the tariff rate, which
is the result of leaving the ATPDEA, the imports are expected to decrease by 16.30% at the
0.01 significance level, which is in line with the literature review. Also, a one percent decrease
of the exporting country’s currency, compared to the 2010 baseline, results in an increase of
imports by 6.21% (i.e. 1-1.016.061) at the 0.05 significance level which is in line with the
literature. However, the other variables included in the regression model have failed to replicate
the findings of previous research. Future research should focus on exploiting natural
experiment set ups and incorporating more than one control and treatment group in
investigating the impact of leaving preferential trade agreements.
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APPENDIX
Table 6. Lagged Effects – Robustness Checks
Variables
ExitATPDEA1

(1)
imports
0.658
(0.539)

(2)
imports

ExitATPDEA3

0.599
(0.624)

Ln Real GDP p.c.

-25.49**
(12.91)

-12.84
(24.28)

Ln Exchangerate

4.207*
(2.329)

3.099
(4.247)

Tariff

0.0307*
(0.0183)

0.0292
(0.0213)

Ln FDI inflows

0.160
(0.229)

0.232
(0.296)

ExitTariff

-0.204**
(0.0638)

-0.211***
(0.0637)

200.9**
103.3
(100.8)
(177.4)
N
13016
10071
pseudo R2
0.957
0.959
Robust standard errors shown in parentheses. Statistical significance: * p < .10, ** p < .05, *** p < .01
_cons

Table 7. Replacing realGDPpc with HDI – Robustness Checks
Variables
ExitATPDEA

(1)
imports
0.571
(0.458)

Ln HDI

81.75
(53.49)

Ln Exchangerate

1.587
(2.619)

Tariff

0.0263
(0.0175)

Ln FDI inflows

0.0731
(0.203)

ExitTariff

-0.194**
(0.0640)

_cons

42.62
(28.90)
N
14563
pseudo R2
0.956
Robust standard errors shown in parentheses. Statistical significance: * p < .10, ** p < .05, *** p < .01
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