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Abstract

This dissertation consists of three essays discussing the determinants of preferential trade
agreements (PTAs) and economic integration areas (EIAs), the effects of the formation of these
agreements in goods and services on the level and type of bilateral trade flows along with the role
of interdependence across preferential agreements. We also analyze the relationship between the
heterogeneous trade effects of preferential agreements and their economic depth.

In the first essay, we consider the role played by trade in differentiated inputs in the country-
pair decision to form a PTA in goods, and in their decision to expand it to trade in services with
varying degrees of coverage, which transforms a preferential agreement into an Economic Integra-
tion Area (EIA). Our baseline model is very successful in predicting the formation of preferential
agreements. Our model correctly predicts 82.6% of the country-pairs with PTAs in our dataset
and can successfully predict the 83.1% of the country-pairs that do not form a PTA. Moreover,
among those country pairs with a PTA, our model successfully predicts 66% of the observations
involving country pairs belonging to an EIA when a PTA exists.

In the second essay, we investigate the effects of the formation of preferential trade agreements
in goods and services on the level and type of bilateral trade flows. We also consider the role of in-
terdependence across preferential agreements in determining the level of bilateral trade flows. Our
empirical results show that the bilateral decision to form a preferential trade agreement in goods
directly increases bilateral trade flows, particularly manufactured-differentiated inputs, with a 30%
rise after ten years. Furthermore, extending an agreement to include goods and services leads to an
even more significant direct effect, increasing bilateral trade of manufactured-differentiated inputs
increases by 42% using the same timeframe. Notably, the interdependence among preferential
agreements matters: the total effect of the formation of preferential trade agreements on bilateral

trade of manufactured-differentiated inputs increases to 50% once we consider the indirect impact



of preferential agreements formed by third-country pairs. These results highlight the importance
of the type of agreement and their interdependence in promoting trade flows.

In the third essay, we analyze the relationship between the heterogeneous trade effects of
preferential agreements and their economic depth. Our empirical results show that forming a PTA
in goods only increases the bilateral trade of two members in differentiated inputs by 15% for
FTA and 18% for CU. In contrast, when we add services to the mix, the direct effect of trade
in goods and services shows that forming a PTA increases the bilateral trade of two members in
differentiated inputs by 48% for CU but only 15% when services are included in an FTA. Both
these effects are significant. These results confirm that only CUs that involve goods and services
promote more trade among members than FTAs i.e., for CUs to generate higher grains, we need
to have services also included in the model. We find that interdependence amongst agreements
matters; the total effect on trade in manufactured-differentiated inputs increases by around 88%
once we consider the indirect impact of preferential agreements formed by third-country pairs.
These results highlight the importance of the type of agreement and their interdependence in
promoting trade flows. Our empirical results also show that PTAs have significant heterogeneous
effects on trade. We find that the trade in differentiated manufactured input increased by 1917%
due to NAFTA and 455% due to the EU.



Essays on product differentiation, interdependence and preferential trade

agreements
by
Kiran Ambreen Ayub

B.Sc. (Hons), Oxford Brookes University, London, 2011

M.S., Western Illinois University, Macomb, Illinois, 2016

A DISSERTATION

submitted in partial fulfillment of the
requirements for the degree

DOCTOR OF PHILOSOPHY

Department of Economics
College of Arts and Sciences

KANSAS STATE UNIVERSITY
Manhattan, Kansas

2022

Approved by:

Major Professor
Peri Da Silva



Copyright

© Kiran Ambreen Ayub

2022



Abstract

This dissertation consists of three essays discussing the determinants of preferential trade
agreements (PTAs) and economic integration areas (EIAs), the effects of the formation of these
agreements in goods and services on the level and type of bilateral trade flows along with the role
of interdependence across preferential agreements. We also analyze the relationship between the
heterogeneous trade effects of preferential agreements and their economic depth.

In the first essay, we consider the role played by trade in differentiated inputs in the country-
pair decision to form a PTA in goods, and in their decision to expand it to trade in services with
varying degrees of coverage, which transforms a preferential agreement into an Economic Integra-
tion Area (EIA). Our baseline model is very successful in predicting the formation of preferential
agreements. Our model correctly predicts 82.6% of the country-pairs with PTAs in our dataset
and can successfully predict the 83.1% of the country-pairs that do not form a PTA. Moreover,
among those country pairs with a PTA, our model successfully predicts 66% of the observations
involving country pairs belonging to an EIA when a PTA exists.

In the second essay, we investigate the effects of the formation of preferential trade agreements
in goods and services on the level and type of bilateral trade flows. We also consider the role of in-
terdependence across preferential agreements in determining the level of bilateral trade flows. Our
empirical results show that the bilateral decision to form a preferential trade agreement in goods
directly increases bilateral trade flows, particularly manufactured-differentiated inputs, with a 30%
rise after ten years. Furthermore, extending an agreement to include goods and services leads to an
even more significant direct effect, increasing bilateral trade of manufactured-differentiated inputs
increases by 42% using the same timeframe. Notably, the interdependence among preferential
agreements matters: the total effect of the formation of preferential trade agreements on bilateral

trade of manufactured-differentiated inputs increases to 50% once we consider the indirect impact



of preferential agreements formed by third-country pairs. These results highlight the importance
of the type of agreement and their interdependence in promoting trade flows.

In the third essay, we analyze the relationship between the heterogeneous trade effects of
preferential agreements and their economic depth. Our empirical results show that forming a PTA
in goods only increases the bilateral trade of two members in differentiated inputs by 15% for
FTA and 18% for CU. In contrast, when we add services to the mix, the direct effect of trade
in goods and services shows that forming a PTA increases the bilateral trade of two members in
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Chapter 1

Product Differentiation, Interdependence, and the formation of

PTAs

1.1 Introduction

The post-WWII era has witnessed an increasing degree of international economic integra-
tion based on a rules-based international trade system established in part to avoid the “trade wars”
and, more generally, the beggar-thy-neighbor policies that have characterized the 1930s.! A cen-
tral piece of this effort has been the General Agreement on Tariffs and Trade (GATT), which has
sponsored eight successful rounds of multilateral negotiations, reducing the tariffs on manufac-
tured goods applied by developed countries by more than eighty percent.” This effort culminated
with the formation of a permanent multilateral institution in 1995 that oversees and promotes
the rules on international trade, the World Trade Organization (WTO). Importantly, Bagwell and
Staiger 1999a explain that these multilateral negotiations are based on two simple rules. The
most-favored-nation (MFN) rule requires that negotiators agree on non-discriminatory tariff com-

mitments (tariff bindings), while the rule of reciprocity requires members to reciprocate increases

'Douglas Irwin has recently discussed the fragmentation of the international economy during the 1930s,
and the main conclusions can be found at https://www.piie.com/experts/peterson-perspectives/
trade-talks-episode-31-trade-wars-and-smoot-hawley-tariff-what-really.

ZBagwell et al. 2016 survey the GATT/WTO literature. In particular, their tables 1 and 2 provide information on
the main tariff-reducing objectives of the various rounds of multilateral negotiations and show the substantial decrease
in the MFEN tariffs applied by developed countries.


https://www.piie.com/experts/peterson-perspectives/trade-talks-episode-31-trade- wars-and-smoot-hawley-tariff-what-really
https://www.piie.com/experts/peterson-perspectives/trade-talks-episode-31-trade- wars-and-smoot-hawley-tariff-what-really

in market access via decreases in their bound tariffs. They show that combining these two rules
promotes an efficient policy outcome by eliminating the terms-of-trade tariff incentive, which is
inherently present in otherwise unilateral tariff settings.

Despite the success of eight rounds of multilateral negotiations, there has been a surge in the
formation of preferential trade arrangements (PTAs) since the establishment of the WTO.? There
were 47 active PTAs in 1995, which increased to 72 in 1999 and expanded exponentially to 305 by
July of 2020.* In this respect, the advances in international trade liberalization in the last twenty-
five years are mostly due to the formation of PTAs.> The literature has identified multiple concerns
regarding the expansion of PTAs.® A crucial one focuses on the fact that these agreements deviate
from the MEN rule by applying preferential tariffs, thereby possibly undermining the efficiency
of the international trade system. However, notice that multilateral negotiations sponsored by the
WTO tend to focus mostly on trade in goods. In contrast, many PTAs tend to be deeper in terms
of policy by covering rules that liberalize and address trade in goods and services and potentially
covering additional areas outside the WTO agreement, such as competition policy, investments,
labor market regulations, etc. The bottom line is that, if countries are trading differentiated goods
primarily with prospective preferential partners, and are engaged in foreign direct investments’
(FDI) related to the production of specific parts to jointly produce other goods, then the non-

discriminatory nature of MFN tariffs in goods does not necessarily control for the externalities

3In addition, the ninth round of negotiations initiated in Doha (Qatar) has failed to liberalize multilateral trade
further.

“The reader can check this information at http: //rtais.wto.org/UI/charts.aspx. These figures correspond
to physical agreements where double counting due to goods and service coverage and due to acceding processes is
eliminated.

Nicita et al. 2018 argue that the combination of multilateral and preferential tariff reductions has led the
average exporter to face an average tariff of 2.6 percent. See details at https://voxeu.org/article/
trade-war-will-increase-average-tariffs-32-percentage-points.

%Researchers have investigated how preferential trade liberalization has affected multilateral tariffs and how it
affects trade between member and non-member countries. Estevadeordal et al. 2008 and Limao 2006 consider whether
lowering preferential tariffs tends to affect the MFN applied by Latin American economies and the multilateral tariff
cuts negotiated by the U.S., respectively. Instead, Conconi et al. 2018 study the protectionist effects of the rules
of origin used under the North American Free Trade Area (NAFTA) on the trade of intermediate products between
members and non-members of that agreement.

"Blanchard 2010 shows that the presence of FDI investment implies that the MEN and reciprocity rules do not
completely control the negative effects of policy externalities across countries.


http://rtais.wto.org/UI/charts.aspx
https://voxeu.org/article/trade-war- will-increase-average-tariffs-32-percentage-points.
https://voxeu.org/article/trade-war- will-increase-average-tariffs-32-percentage-points.

that exist in setting trade policy. Addressing these specific bilateral externalities then creates an
opportunity for PTAs to enhance the efficiency of the international trade system.®

We consider the role played by trade in differentiated inputs in the country-pair decision to
form a PTA in goods, and in their decision to expand it to trade in services with varying degrees of
coverage, which transforms a preferential agreement into an Economic Integration Area (EIA).’
A key component of our analysis is that we take into account that country-pair decisions, and
PTA formation, in general, are interdependent. In addition, we also control for the fact that many
prospective member countries first join a preferential agreement in goods and later extend it to
cover services, possibly with an increasing number of areas covered overtime. An example can
put some of these elements into perspective. Consider the case of a Japanese automaker that out-
sources differentiated parts of a vehicle to Malaysia and Thailand. The production of the vehicle
is now reliant on a specific regional value chain (WTO and IDE-JETRO (2011)).'° Consequently,
it increases the interdependent interests of Japan and Malaysia, Japan and Thailand, and Malaysia
and Thailand, to go beyond the WTO. They can form a PTA!! to promote the trade in differentiated
inputs, possibly extending it to become an EIA where investment protection and the appropriate
level of patents are addressed to diminish the risks to all interdependent parties. In line with this
argument, Johnson and Noguera (2016) show that the formation of PTAs has disproportionally
reduced the ratio between domestic value-added and gross exports since these member economies
have been fragmenting the production processes across themselves.

We study the decision to form preferential agreements by compiling a dataset with bilateral
trade flows information at the 4-digit of the Standard International Trade Classification (SITC)

system from the United Nations’ COMTRADE system, with information on the formation of

8Bagwell et al. 2016 label these ideas as the Offshoring Theory of PTAs.

This definition follows the WTO. In particular, note that all country-pairs with a preferential agreement covering
some areas in services also have an agreement that involves goods, but, in many cases, preferential agreements only
involve goods.

10The WTO and IDE-JETRO (2011. pp. 15) use an example of a Japanese automaker outsourcing key components
from four ASEAN countries (Malaysia, Philipines, Indonesia and Thailand), taking advantage of the ASEAN Free
Trade Area (AFTA). More information regarding the example can be found in this publication by WTO and IDE-
JETRO https://www.wto.org/english/res_e/booksp_e/stat_tradepat_globvalchains_e.pdf

n this case, Common Effective Preferential Tariff (AFTA-CEPT) applied by ASEAN members represents a
cooperative arrangement among ASEAN member states to reduce intraregional tariffs and remove non-tariff barriers


https://www.wto.org/english/res_e/booksp_e/stat_tradepat_globvalchains_e.pdf

preferential trade agreements in goods (PTA), as well as agreements involving goods and services
(EIA) from Mario Larch’s database on Regional Trade Agreements,'? and information on specific
service areas covered by these agreements provided by the Bank 2020. Our dataset spans from
1980 to 2015 and also covers several gravity-related variables measured at the country-pair level
with information obtained from the CEPII. Numerous features of the dataset indicate the impor-
tance of the topic and the particular elements used in our analysis. It suggests that trade in inputs
has grown by almost forty-six percent between 1980 and 2015, reaching a peak of almost fifty-
two percent of total trade in 2015. Our data also indicate that sixty-five percent of the PTAs in our
sample only involve trade in goods, while some PTAs in our data first liberalize only in goods and
later on also added liberalization in services.'? As examples, we notice that the original agreement
creating the European Union (E.U.) dates back to 1957 with the Treaty of Rome, but the E.U. did
not include agreements in services until 1994. The same is the case with MERCOSUR, which
became a customs union involving only goods in1995, but that later evolved to add coverage in
services in 2005.

This essay is part of the literature that focuses on the main drivers of PTA formation, and our
empirical strategy builds on its fundamental approaches. Baier and Bergstrand 2004 use a binary
econometric specification (Probit) to identify country-pair economic characteristics that affect the
probability that a country-pair agrees to join or form a PTA. Egger and Larch 2008 extend this
binary choice approach by highlighting the importance of interdependence among PTAs in the
probability that a country joins an existing PTA or forms a new one. Moreover, Baldwin and
Jaimovich 2012 offer a theory-driven measure of PTA interdependence where the country-pair
decisions depend on their direct and relative trade exposure to partner countries involved with
other PTAs. Similarly, Chen and Joshi 2010 investigate the effects of a particularly important
type of interdependence theoretically and empirically on PTA formation. In their case, some

prospective PTAs members would serve as the "hub” (i.e., a country that participates in many

2Information about his dataset on preferential agreements can be found at https://www.ewf .uni-bayreuth.
de/en/research/RTA-data/index.html.

BInformation  compiled from the WTO files provided at http://rtais.wto.org/UI/
PublicMaintainRTAHome.aspx.


https://www.ewf.uni- bayreuth.de/en/research/RTA-data/index.html.
https://www.ewf.uni- bayreuth.de/en/research/RTA-data/index.html.
http://rtais.wto.org/UI/PublicMaintainRTAHome.aspx.
http://rtais.wto.org/UI/PublicMaintainRTAHome.aspx.

overlapping PTAs), while others would serve as the ”spoke” with limited participation in other
PTAs. In line with the literature, the role played by PTA interdependence is a central part of our
analysis. '

Our benchmark econometric model then uses a Probit specification to explain the formation
of all comprehensive agreements'> formed until 2015, while we control for different measures of
the share of bilateral trade in inputs. Moreover, we indicate above that some country- pairs that
form a PTA may also extend it to trade in services, with various degrees of policy coverage. We
then expand our empirical model to study the decision related to the formation of an EIA with
varying degrees of policy coverage using a probit model with sample selection. In this case, we
also control for the interdependence among EIAs since the degree of interdependence among them
may differ from the effects of interdependence among agreements that focus solely on goods. This
approach is important since EIAs have significant differences in policy coverage, as we outline in
more detail in the section dedicated to the description of the data.

Our empirical results support the idea that bilateral trade in inputs across prospective mem-
ber countries is an important driver of the formation of PTAs. More specifically, we find that
the best model to explain the formation of PTAs from a statistical point of view uses the share
of bilateral trade in the form of differentiated-manufactured inputs, alongside a control for their
interdependence. This result is line with the findings discussed by Johnson and Noguera 2017
that the manufacturing industries have seen the most significant drops in the ratio between value-
added and gross exports. Likewise, we find that controlling for this specific share of bilateral trade,
while controlling for the interdependence of EIAs, yields the best statistical results in explaining

the decision to form EIAs for country-pairs that have decided to join an existing PTA or create a

14Of course, there are other essential papers in this literature. Notice that most articles tend to focus on the economic
drivers of PTA formation with some notable exceptions. Liu and Ornelas 2014 focus on how the risk of interruption
in a democratic regime may lead to an increase in the probability of PTA formation, which, in turn, tends to make
democratic regimes last longer. On the other hand, Facchini et al. 2021 consider the political economy role of income
inequality and trade imbalances on the decision to form a PTA and how geographic specialization of production
affects the decision about PTA type (FTA or CU).

Bn this essay, we focus on free trade areas (FTAs) and customs unions (CUs) since these PTAs usually aim at
implementing duty-free trade among members. As such, we do not label partial scope agreements as a PTA in our
dataset.



new one. In this regard, we also find that the share of bilateral trade in differentiated-manufactured
inputs is particularly powerful in explaining the formation of EIAs that cover all major WTO- re-
lated policy areas (GATS, TRIMs, and TRIPs) plus additional policy items related to investment
and intellectual property rights. This result implies that there are decreasing statistical returns of
using bilateral trade in inputs as an EIA driver beyond this comprehensive coverage level.

Importantly, our baseline model is very successful in predicting the formation of preferential
agreements. Our model correctly predicts 82.6 percent of the country-pairs with PTAs in our
dataset and can successfully predict the 83.1 percent of the country-pairs that do not form a PTA.
Moreover, among those country pairs with a PTA, our model successfully predicts 66 percent of
the observations involving country pairs belonging to an EIA when a PTA exists. We consider
numerous robustness tests of these results, including alternatively defining the presence of PTAs
using the dataset by Baier et al. 2014 and measuring the definition of interdependence using the
theory-driven measure explored in Baldwin and Jaimovich 2012. Moreover, we consider the re-
sults under a linear probability model with a comprehensive set of fixed effects, testing the model
for different sub-sample of years, using different cross-sections of the data rather than the panel
structure across years used in the baseline results, among others. These robustness tests confirm
the baseline empirical model results, suggesting that the formation of PTAs may enhance the effi-
ciency of the multilateral trade system.

The essay is further divided as follows. Section 1.2 discusses the data and the construction
of our variables. Instead, section 1.3 focuses on our econometric methodology. Section 1.4 then
describes our main empirical results, while, in section 1.5, we present several robustness results.

Section 1.6 concludes.

1.2 Data and Variable Construction

We investigate the role of trade in intermediate products and the interdependence in the forma-

tion of PTA and EIAs by employing a large panel dataset with country-pair information every five



years that covers 189 countries from 1980 to 2015. The decision to use data for every five years
follows in the footsteps of Baier and Bergstrand 2007 and Subramanian and Wei 2007, which
observe that the presence of PTAs does not change much at a yearly level and preferential tar-
iffs are phased in with substantial time lags. Notice that these characteristics are also shared by
other trade agreement commitments such as the decision to join the WTO.'® Our dataset consists
of country-pair information about the presence of PTAs and EIAs, measures of these agreements
interdependence, measures of the degree of bilateral trade in intermediate goods, and control vari-

ables used in other studies. We describe each of these sets of variables below.

1.2.1 Data on formation of PTAs and EIAs

Our baseline results define the presence or absence of PTAs and EIA across country-pairs
based on information provided by Mario Larch’s Regional Trade Agreements Database, which
was originally used in Egger and Larch 2008. In this case, their dataset defines the presence of
PTAs and EIAs according to a de jure definition following the WTO. For this reason, we test the
robustness of our results using alternatively the PTA information provided in Baier et al. 2014,
which is based on de facto criteria. However, they do not define the presence of EIAs.!”

Mario Larch’s Regional Trade Agreements Database defines preferential agreements as partial
agreements, FTAs, CUs, and EIAs. We disregard partial agreements as a type of PTA since, by
definition, these agreements may liberalize trade in a few products and clearly do not imply that
members are pursuing internal duty-free trade. Thus, in our dataset, any country pair that belongs

to a CU or an FTA is considered a PTA. According to their data and the WTO’s, there are no

161 ikewise, Egger and Larch 2008 and Facchini et al. 2021 use data with 5-year intervals, whereas Chen and Joshi
2010 use three-year time intervals for the same reason.

"Mario Larch’s database defines that an EIA is present if the preferential agreement involves liberalization of ser-
vice products included in the General Agreement on Trade in Services (GATS). Instead, Baier et al. 2014 defines the
presence of unilateral trade agreements (e.g., GSP, African Growth and Opportunity Act, etc.), partial PTAs, FTAs,
CUs, Common Markets, and Monetary Unions. This dataset includes information for 195 country pairs between
from 1950 to 2012 and uses these six categories to provide information on the depth level of preferential liber-
alization between a country pair. Their dataset is available at https://sites.nd.edu/jeffrey-bergstrand/
database-on-economic-integration-agreements/.
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countries pairs where an EIA exists for a country-pair, while it does not also share a PTA.'® Of
those countries that belong to a PTA, we then look at those country pairs that also share a pref-
erential agreement in service, i.e., belong to an EIA. We then construct two dependent variables
PTA, and EIA,;, to denote the presence of a PTA and an EIA. The former takes a value of one
if at time t a PTA in goods is present between countries a and b. The latter variable is defined for
those country-pairs with a PTA in place. It takes a value of one if at time t there is a PTA in goods
that also includes services between countries a and b, and zero if there is a PTA in place without
including services. Notice below that we outline further variations of the variable EIA;, with the
intent of testing the effects of trade in intermediate products and interdependence on the policy
scope covered by EIAs.

We layout the descriptive statistics for the variables used in our baseline results in Table 1.1.
Column (1) offers information on the average and standard deviation for each variable in the
entire sample, whereas column (2) shows equivalent information focusing only on country-pairs
belonging to a PTA. Moreover, Column (3) offers similar information on country-pairs that form
an agreement in goods and services (i.e., belonging to an EIA). Column (1) of Table 1.1 indicates
that we use a total of 69824 country-pair observations in our baseline results. The information
shown in column (2) suggests that about 12.8 percent of the total sample (8903 out of 69824) is
represented by country- pairs that have a PTA in place.!” Column (3) of Table 1.1 shows that
about 44 percent of the country pairs with a PTA in place also liberalize preferentially in services
(3928 out of 8903), i.e. form an EIA.

As discussed earlier, PTAs have become very numerous in the last three decades, but they can
differ across multiple lines. On the one hand, they can differ concerning their tariff policy.Facchini
et al. 2021 explain that the formation of FTAs is more common than CUs since many countries

have significantly different productive structures. In this case, the presence of common external

18 According to the WTO’s Regional Trade Agreement Database, only the European Economic Association (EEA)
corresponds to a standalone EIA. However, notice that its members (Switzerland and the EU) have a separately
negotiated FTA.

9For comparison, the PTA database used in Baier et al. 2014 suggests that 7.5 percent of the total sample corre-
sponds to country-pairs that belong to the same PTA.



tariffs under CUs leads representative democracies to delegate power to more protectionist rep-
resentatives.”’ They show that the delegation process can then lead FTAs to become politically
more palatable than CUs. Baier et al. 2014 distinguish agreements according to the degree of tariff
liberalization (partial agreements versus FTAs/CUs) and to the degree of coordination in external
tariff policy (FTAs versus CUs). Theyfind that full-blown PTAs in the form of FTAs and CUs lead
to more trade among members than partial agreements, while CUs tend to promote more trade
than FTAs.

In this essay, we also investigate the degree of PTA depth by considering variations in the
definition of EIAs that might be related to economic integration via trade in intermediate goods. It
is clear that major differences across preferential arrangements exist beyond their policy towards
trade in goods, which is very understudied. Horn et al. 2010 and WTO and IDE-JETRO 2011
discuss that an increasing number of preferential arrangements cover not only goods and services
but also other policy areas, such as competition policy, intellectual property rights protection,
investment, money laundering, mining, etc. Some of these policy areas maybe vital to relate the
importance of trade in intermediate goods, the interdependence across preferential agreements,
and the decision to form an EIA and its policy coverage (i.e., the EIA’s depth). For this purpose,
we use the database created by Hofmann et al. 2017°! to analyze the decision to form and the
policy coverage of EIAs in detail.*>

Horn et al. 2010 divide the provisions under the WTO into WTO+ (WTPplus) and WTO-X
(WTOextra) policy areas. The former group corresponds to policy areas such as such customs reg-
ulations, the General Agreement on Trade in Services (GATS), the Agreement on Trade-Related
Investment Measures (TRIMS), the Agreement on Trade-Related Aspects of Intellectual Property
Rights (TRIPS), antidumping, technical barriers to trade (TBT), among others, and fall under the

current mandate of the WTO. Instead, the latter group represents provisions outside the WTO

201 ake and Yildiz 2016 show that higher trade costs between members (distance) can turn CUs welfare-inferior
relative to FTAs.

2IThis dataset is available at https://datacatalog.worldbank.org/dataset/
content-deep-trade-agreements on the world bank site

22The dataset covers 52 policy areas and their legal enforceability in 279 PTAs among 189 countries up till 2015.


https://datacatalog.worldbank.org/dataset/content-deep-trade-agreements
https://datacatalog.worldbank.org/dataset/content-deep-trade-agreements

mandate and includes policy areas related to investments, antidumping, environmental laws, nu-
clear safety, etc. In addition to these specific policy areas, Hofmann et al. 2017 also provide
information on whether these policies are considered legally enforceable. These correspond to
provisions that are expressed in a clear legal language such that it can be appealed in a dispute
settlement proceeding. The idea is that vague legal language used to detail provisions may not be
legally enforceable (WTO and IDE-JETRO 2011).

Since the assumption is that increased trade in intermediate goods increases the likelihood
that prospective members form a PTA, we also consider its role in the formation of an EIA and
in determining its policy coverage. As discussed in the introduction, trade in intermediate goods
exposes producers to greater uncertainty by delegating parts of the production process to other
countries, be it through FDI or from foreign outsourcing. As such, we focus on the following
five areas beyond trade in goods that relate to FDIs and intellectual property rights. We refine the
definition of an EIA by using three WTO+ areas (GATS, TRIMS, and TRIPS), and two WTO-X
areas (intellectual property rights (IPR) and investments).”?,%*

To control for these areas, we construct three additional variants of our EIA (binary) variable:
EIAWTO+ ,;, EIAWTO —deep,p;, and EIA WTO_leg,p;. Our variable EIA_-WT O+, takes a
value of one if at time t a PTA in goods and services (EIA) is present between countries a and b and
the agreement covers simultaneously provisions for GATS, TRIMS, and TRIPS, and zero if a PTA
exists but the agreement fails to cover provisions in any of these areas. This variable construction
approach is in line with the creation of our variable EIA. Likewise, EIA_-WTO — deep,; takes a
value of one if at time t a PTA in goods and services (EIA) is in place between countries a and b,
and there are provisions for GATS, TRIMS, TRIPS, IPR, and investments. Finally, the variable
EIA WTO_leg, takes on a value of 1 if at time t a PTA in goods and services (EIA) is in place

between countries a and b and the provisions for GATS, TRIMS, TRIPS, IPR, and investment are

ZTRIMS covers Trade-Related Investment Measures that affect trade in goods. Hofmann et al. 2017 indicate
that “These are provisions on requirements for local content and export performance on FDI, and applies only to
measures that affect trade in goods”. Moreover, TRIPS covers provisions that reinforce WTO commitments, including
harmonization of standards and provisions related to intellectual property rights.

Z4Investment under WTO-X relates to provisions on promotion, protection, and liberalization of investment mea-
sures or common investment policies, whereas IPRs includes any provision beyond that covered under TRIPS.
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Table 1.1: Descriptive Statistics

Main Variable Entire Sample PTA EIA
RatioINP_1 0.360 0.440 0.476
(0.358) (0.293)  (0.243)
RatioINP_2 0.455 0.566 0.633
(0.396) (0.323)  0.257)
RatioINP_diff1 0.153 0.196 0.238
(0.223) (0.183)  (0.175)
RatioINP_diff2 0.248 0.322 0.394
(0.296) (0.251)  (0.234)
RatioINP_diffmanl 0.128 0.170 0.215
(0.202) (0.169)  (0.171)
RatioINP_diffman2 0.222 0.295 0.372
(0.281) (0.244)  (0.234)
INTERDEIA 0.0016 0.0083 0.0154
(0.0103) (0.0270) (0.0376)
Matrix X Elements:
INTERDPTA 0.207 0.407 0.454
(0.149) (0.189)  (0.177)
NATURAL -8.68 -7.722 -7.789
(0.797) (0.991)  (1.093)
RGDPSUM 11.07 11.146 11.44
(0.772) (0.851)  (0.781)
RGDPSIM -2.528 -2.02 -2.157
(1.815) (1.435) (1.515)
DKL 1.881 1.299 1.228
(1.318) (0.992)  (0.929)
SQDKL 5.275 2.673 2.37
(6.231) (3.574) (3.213)
DCONT 0.245 0.615 0.659
0.43) (0.487) (0.474)
REMOTE 8.928 8.753 8.716
(0.214) (0.278)  (0.327)
DROWKL 1.251 1.303 1.154
(0.601) (0.656)  (0.526)
Number of Observations 69824 8903 3928
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legally enforceable. Notice that these variables represent subsets of country pairs with an EIA
in place where the agreements display an increasing policy coverage. As such, we find that only
16.7, 5.5, and 5.2 percent of the country-pairs with a PTA present a value of 1 for these variables,

respectfully.

1.2.2 Bilateral Trade Ratios

To determine the formation of a PTA, we develop some important explanatory variables re-
lated to the share of bilateral trade on inputs and the interdependence among PTAs and EIA. We
built measures of the bilateral trade share on inputs using the information on bilateral trade flows
at the industry level from the UN COMTRADE database. More specifically, we downloaded in-
formation on import values at the 4-digits of the SITC (revision 2) from UNCOMTRADE for
the years 1980 to 2015. We then merged this dataset with James Rauch’s Classification®® so
that we can identify differentiated products.”® This step is important as preferential trade can be
efficiency-enhancing if products traded bilaterally are differentiated from products found in the
world marketplace. Moreover, our bilateral trade measures require us to distinguish products be-
tween final and intermediate goods. Thus, we use information on Broad Economic Categories
(BEC) codes from the United Nations (U.N.) Trade statistics to identify goods for final and inter-
mediate use. Finally, we also wish to identify trade in manufactured products since Johnson and
Noguera 2017 point out that fragmentation of the production process has particularly accelerated
for manufacturing industries. We define a manufactured product if its 4-digit SITC code is above
5000 and below 9000.

We define our trade ratio in inputs by taking the trade between countries a and b in intermediate
products divided by their total bilateral trade. We create six different variants of this basic ratio
by considering different definitions of bilateral intermediate trade, i.e., the numerator of this trade

ratio. First, we consider the definition of trade in inputs by excluding (including) capital goods

Z5This dataset is available at https://econweb.ucsd.edu/~jrauch/rauch_classification.html
26His commodity classification distinguishes among homogeneous (“w”), reference pricing (“r”), and differentiated

€9

goods (“n””). We use his code “n” to identify differentiated products.
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from the definition of inputs, which is denoted by subscript 1 ("2”") in the following formulas.?’

Notice that more information can be found in Table A.1: Appendix 1A:

bilateral inputs ;1 bilateral inputs p; 2
RatioINP,y, 1 = 2= era PUlSabt RatioINP,y, 2 — 2= erat Pl Sabt (1.1)
Total bilateral ;;; Total bilateral

We notice that RatioINP,;;_1 is lower than RatioINP,;,; 2 since the latter measure includes
capital goods as part of the intermediate products group, while the former measure does not.
Moreover, we also consider the definition of the bilateral trade ratio by controlling for the presence
of differentiated products, which we denote by the subscript “diff”. We can then modify the
numerator of expressions (1.1) to control for bilateral trade only in differentiated goods following

James Rauch’s classification as follows,

bilateral inputs,p; dif f1 ) ) bilateral input s p dif 2
RatioINP,,; dif f2 =
Total bilateral ,; atioINFup-dif f Total bilateral ,;

(1.2)

RatioINPy, diff1 =

A direct comparison between RatiolNP,;,; 1 and RatioINFP,;, dif f1 indicates that the former
is greater than the latter since it includes both homogeneous and differentiated trade flows in the
numerator, while the latter just includes differentiated products. A similar analysis applies to
RatiolNP,,; 2 and RatioINP,, dif f2. Last, we also control for the presence of manufactured

goods in the bilateral ratios as suggested by the following expressions:

bilateral inputs p; di 1
RatioINP,y,_dif fmani — 2eteralinputsay dif fman

Total bilateral ;;

bilateral inputs p; _di 2
RatioINP,y_dif fman — Dateralinputsay dif fman (1.3)
Total bilateral

2’The BEC label intermediate goods as group “1”, final goods as group “2”, and capital goods as group “3”.
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A direct comparison suggests that the measure RatioINF,,; dif f1 is greater than the measure
RatiolNP,,; dif fmanul since its numerator includes manufactured and nonmanufactured prod-
ucts. Notice that expressions (1.1)-(1.3) are primarily measured using import values, since export
values are less reliable, but we fill in missing import values with export values.

An assessment of columns (1), (2) and (3) of Table 1.1 shows that the average ratio of trade in
inputs based on the measure Ratiol NP, _1 for a country pair that belongs to a PTA (0.44) is higher
than the average for a country pair for the entire sample (0.36) and it is even higher for a country
pair belonging to an EIA (0.476). This fact is in line with the idea that trade in intermediate inputs
is an essential driver of the formation of a PTA and an EIA. Notice that a similar assessment
applies to all other measures of trade ratios described in expressions (1.1)-(1.3), but the difference
between the average for the full sample and the PTA/EIA sample is even relatively more important
when controlling for manufactured- differentiated products (see Table 1.1 for details).”® Figure
1 suggests that the difference between the average value of the ratios for these samples applies
overtime. A comparison between the left-hand side panel (PTA sample) and the right-hand side
panel (entire sample) of Figure 1 shows that the average ratio of trade in inputs across years tends

to be higher for the country-pairs with a PTA than for the entire sample.

281n this case, the average of RatioINP,y, _dif fmanl for PTA country pairs is 25 percent higher than the equivalent
average for the entire sample.
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Figure 1.1: Evolution of trade over time
1.2.3 Interdependence and Other Control Variables

An essential point made in the literature (see Egger and Larch 2008) indicates that PTA for-
mation could encourage other countries to form new PTAs or lead to the enlargement of existing
PTAs. We construct different measures of interdependence separately for the presence of PTAs
and EIAs. Our baseline measure follows Egger and Larch 2008 and describes for each country the
average share of other country pairs that have a PTA in place using the distance between country
pairs as weights. We name this variable INTERDPTA ;. Table 1.1 suggests that this variable’s
average value for the PTA sample (0.407) is much greater than its value for the entire sample
(0.207).

We also measure interdependence across EIAs. As explained above, if a country-pair adopts
property rights and investment-protection specific regulations, other regional country-pairs that
jointly produce different parts or components for various industries will join an EIA both by
enlarging an existing or forming a new one. We measure the interdependence among EIAs us-
ing the variable INTERDEIA;;, whose concept is equivalent to the variable IN TERDPTA ;,,.°
Again, its average value for the EIA sample (0.0154) is greater than its value for the entire sample

(0.0016). This result confirms that interdependence may be an essential driver of PTAs and EIAs.

29
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Notice that we also measure interdependence following the theory-driven approach proposed by
Baldwin and Jaimovich 2012 for robustness analysis.

Our empirical specifications control for other essential drivers of the formation of PTAs,
according to Baier and Bergstrand 2004 and Egger and Larch 2008. We include the variable
Natural,;,, which corresponds to the inverse of the distance between two country pairs. We expect
it to have a positive effect on PTA formation. Table 1.1 suggests that the average value for the EIA
sample (-7.789) is greater than its value for the entire sample (-8.68). Next, we control for the size
of the country pairs economy with the variable GDPSUM,;,, and we expect it to have a positive
effect on the probability of PTA formation. We find that the average value for the PTA sample
(11.146) is slightly greater than its value for the entire sample (11.07). GDPSIM;;; calculates the
similarity in the economic size of a country pair. We can verify that the average value for the
PTA sample (-2.02) is greater than its value for the entire sample (-2.528). The variable DCONT,
takes on the value one if the country pair is located on the same continent and zero otherwise.
We expect both variables have a positive effect on the likelihood of PTA formation. Looking at
the averages again, we see that the average value for the PTA/EIA sample (0.615/0.659) is much
higher than its value for the entire sample (0.245).

We also consider the degree of remoteness of a country-pair with the variable REMOTE,;;. It
corresponds to the weighted average of the distance between each country in a pair and its trade
partners. This variable is expected to have a positive effect on PTA formation according to Baier
and Bergstrand 2004 and has an average value of (8.753) for the PTA sample, which is slightly
lower than its value for the entire sample (8.928). However, we get a negative sign in our analysis.
The variable DKL, calculates the difference in the capital-labor ratio between countries a and
b at time t. SDKL,;, is the square of DKL,;. The latter variable is expected to have a positive
effect on the probability of PTA formation up to a point, which implies that the former variable
should have a negative effect. Both have average values for the PTA sample (1.299, 2.67), which
are lower than their counterparts for the entire sample (1.881, 5.275). DROW KL, calculates the

average relative differences in factor endowments between a country-pair and its trade partners.
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Here also we find that the average value for the PTA sample (1.303) is higher than its value for
the entire sample (1.251). These averages seem well in line with existing literature (see Egger and
Larch 2008 and Baldwin and Jaimovich 2012). The details about the construction for all these

variables can be found in Table A.1: Appendix 1A.

1.3 Econometric Methodology

In this section, we discuss the econometric strategy used to investigate the role of trade in
inputs and the role of interdependence in determining the formation of PTAs and EIAs. Moreover,
we also discuss some of the robustness tests we use in light of some alternative methodologies
used in the literature.

Using our panel data with country-pair information from 1980 to 2015, we model the for-
mation of a PTA using a Probit model given the binary nature of the variable that we want to
investigate. As discussed above, we also consider the drivers of the formation of PTAs that cover
services and become an EIA. Section 1.2.1 makes it clear that only 41 percent of the PTA country-
pairs become an EIA, and some famous PTAs first covered only goods to years later add services
to their coverage. As such, we extend the baseline Probit model to investigate the formation of
a PTA using a Probit model with sample selection. We can then interpret the decision to form a
PTA and an EIA as a two-step process. Initially, the countries make a decision to form a PTA or
not, and then agree on its depth, i.e., on whether the PTA will also cover services or not. Thus,
the first stage involves self-selection into a PTA, and the decision to form an EIA is made in the
second (latent) stage if a PTA is formed in the first stage.

The empirical approach employed in this essay follows the Probit models proposed by Baier
and Bergstrand 2004, Egger and Larch 2008 among others. But, there are a few differences
between these papers. Our approach relies on a panel dataset spanning through 35 years, close
to the approach used in Egger and Larch 2008 to investigate the role of interdependence on PTA

formation. Instead, Baier and Bergstrand 2004 and Bergstrand and Egger 2013 rely on a cross-
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sectional dataset to investigate the determinants of PTA formation. For this reason, we discuss
below robustness tests that use different cross-sections of our dataset.

One common concern in using economic country-pair characteristics to explain the decision
to form PTAs is the potential for endogeneity problems that create biases in our estimates. The
first problem is potential reverse causality. The formation of PTAs affects trade flows, which
can have potential effects on incomes, for instance. We first control for reverse causality by
using five-year lagged values of country-pair characteristics in determining the probability of PTA
formation.’® A second problem is missing variables that may be correlated to our country-pair
characteristics. In this case, controlling for country-pair fixed effects may lead to the incidental
parameters’ problem, given the binary nature of our dependent variables. To address this problem,
we follow Chamberlain 1980 and use country-pair specific averages across all periods as separate
regressors in our econometric strategy.

We use the following equation to describe the decision to form a PTA in the first stage of the

selection process:

PTA,,; = ﬁo + Bl RatioINP,,,_5_1+ ﬁz INTERDPTA ;j;_5+ ﬁ3 Xopi—5+ Eupr (14)

PTA, 1s a binary variable that takes a value of 1 if a country-pair belongs to a prefer-
ential trade agreement in year t, and zero otherwise. The variable RatioINP,;; 51 measures
the share of input products on bilateral trade. We use different measures of the share of input
products on bilateral trade for our analyses, as explained in Section 1.2.2. They control for dif-
ferentiated products, including capital goods among input products, and for the share of bilat-
eral trade in differentiated- manufactured inputs. Thus, in addition to RatioINP,;;_s_1, we also
rely on RatiolNP,y; 5 2, RatioINP,ys5 dif f1, RatiolNP,ys dif 2, RatiolNP,ys dif fmanl, and

Ratiol NP5 _dif fman2. Our baseline results estimate expression (1.4) controlling for interdepen-

30Notice that Egger and Larch 2008, Chen and Joshi 2010, Bergstrand and Egger 2013, among others, rely on
lagged variables to control for reverse causality.
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dence among PTAs (INTERDPTA »;—5). Matrix X contains all other control variables discussed
in the previous section and is used extensively in the existing literature. Moreover, it also contains
the average of these variables at the country-pair level, which follows Chamberlain 1980 strategy.

Our first hypothesis can then be expressed in the following way:

Hypothesis 1 — The greater the share of input products on bilateral trade, the higher the
probability that a PTA is formed between countries a and b at year t. (8; > 0)

As discussed above, a significant share of PTAs also covers services, i.e., becoming an EIA.
Following the evidence, country-pairs that decide to form a PTA in the first stage, described by
expression (1.4), then decide to extend the agreement and become an EIA. In other words, we
model the decision to form an EIA as a second stage decision for country-pairs that have self-
selected into a PTA. We model the second stage decision for country-pairs that have decided to

form a PTA using the following expression:

ElIA. = 0o+ oy RatiolNP,y;—5-1+ 0 INTERDEIA 1415 + Yabr (1.5)

Our second stage analysis investigates the effects of the share of input products on bilateral
trade and the role of interdependence on the formation of EIAs. The dependent variable ETA
is a binary variable that equals one if an EIA is in place for a country-pair in year t, and zero
if instead there is only an agreement in goods. As such, we use a Probit model with sample
selection to investigate the formation of EIAs. This strategy follows the econometric model pro-
posed by Van de Ven and Van Praag 1981. The latent expression (1.5) controls for the share of
bilateral trade that corresponds to inputs (RatiolNP,;; 5_1), and for the interdependence among
EIAs (INTERDPTA ;—5). The error terms €., and 7,;; are assumed to have zero mean and are
normally distributed.

We can now summarize our second hypothesis:

Hypothesis 2 — If countries a and b have a PTA in place at year t, the greater their share of
input products on bilateral trade, the higher the probability that an EIA between them is

in place. (a; > 0) Moreover, the greater the number of EIA country-pairs, the more likely
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countries a and b join or form an EIA. (a; > 0)

Expressions (1.4) and (1.5) are used to obtain the main results of the essay and they are based
on several papers in this literature. Still, we may want to control for additional factors that may
not be fully accounted for using the strategy that controls for country-pair averages outlined in
Chamberlain 1980. We then alternatively run our main specification (1.4) using a linear probability
model and with the assistance of country-pair and year-fixed effects we estimate the following

expression:
PTAupt = Bt + Bap + B1 RatioIN Py 5 14 By INTERDPTA g5 + B3 Xy 5+ €ae -~ (1.6)

where B; and B, represent year and country-pair fixed effects.>! Notice that these fixed effects
control for any time-invariant variables. These are the cases of some variables included in matrix
X (see expression (1.4)) such as Natural,, and DCONT,,. We then relabel the matrix of other
controls based on the literature as X in expression (1.5).

Baier and Bergstrand 2004 and Bergstrand and Egger 2013 explain that the predictions that
led us to control for the PTA drivers included in matrix X are based on static trade models. They
understand then that the predictions born out of these models are better understood as long- run
predictions, and, in their assessment, could be tested by using a cross-section of the data where
the formation of PTAs in year t is explained by the value of PTA drivers for a particular year in
the past. This strategy can also be used to address the reverse causality concern that we addressed
using lagged values of explanatory variables. We then test hypothesis 1 using the following cross-

sectional model:

PTA 015 = Po + B1 RatioINP,p000-1 + B2 INT ERDPTA 42000 + B3 Xap2000 + Eabr (L.7)

Where we investigate the role of trade in input products and interdependence measured using

information from the year 2000 on the formation of PTAs in the year 2015. We test the sensibility

31This strategy controls for about 16500 fixed effects in total out of a sample of 69824.
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of these results by using alternative information on PTA drives from 1995 and 2005 to explain
the presence of PTAs in 2015. As discussed below, the results supporting Hypotheses 1 and
2 are robust to different econometric strategies and to different measures of the dependent and

explanatory variables.

1.4 Empirical Results

1.4.1 The Formation of PTAs

Table 1.2 contains our baseline results consisting of the estimation of expression (1.4) using a
Probit model. In this case, we investigate the drivers of PTA formation, and then PTA;, represents
our dependent variable. Columns (1) through (4) access hypothesis 1 without controlling for
interdependence (INTERDPTA ), while columns (6) through (9) control for it. We provide
marginal effects of the PTAs drivers for the specification shown in columns (3) and (8) using
columns (5) and (10), respectively. Notice that the number in parenthesis represent standard errors
as usual.

The coefficients of the variables of focus, RatioINP_dif f1 (and 2) and RatioINP _dif fmanl
(and 2), are positive in columns (1)-(4) and (6)-(9), providing strong support for Hypothesis 1.
They imply that the share of bilateral trade on differentiated and differentiated-manufactured in-
puts does increase the probability of countries in a pair to form a PTA. Notice that, as expected,
interdependence (INTERDPTA) positively effects the probability of PTA formation. It also mat-
ters in determining the effect of the share of bilateral trade in inputs. For instance, the coefficient
of RatioINP_dif fman] is much smaller in column (8) than in column (3) (8;=0.183 versus f;
= 0.122). These results suggest that ignoring interdependence has significant implications for the
effects described in Hypothesis 1. Below, we mostly focus on the specification shown in column
(8) to assess the economic importance of the results. As explained in Section 1.2, the measure
RatioINP_dif fman] represents the share of differentiated-manufactured inputs on bilateral trade,

where we do not add trade in capital goods as part of the inputs traded. It then represents a more
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conventional measure, although the results are robust to including capital goods as part of the
traded inputs (see columns (4) and (9)).

Moreover, all versions of our variable of interest are statistically significant at the 5% level,
with the exception of the coefficient in column (6). This finding strongly supports our hypoth-
esis 1. Notice that our results are economically important. Let us consider the marginal effects
shown in column (10). We conclude that a one-standard-deviation increase in the share of bilat-
eral trade in differentiated-manufactured products increases the likelihood of PTA formation by
(0.0148*0.202*100= 0.29) 0.29 percentage points. This result makes sense since the probability
of a country pair belonging to a PTA is only 12.8 percent in our data.>”

More importantly, the specification used in column (8) can be used to measure the success rate
of the model in explaining the share of country-pairs with a PTA (“true positives’) and the success
rate in explaining the absence of PTAs across country-pairs without a PTA (“true negatives”). In
doing so, we follow Bergstrand and Egger (2013), which use the unconditional probability of PTA
formation (12.8 percent in our case) as a threshold to determine when a country-pair should form
a PTA. If our model’s predicted probability is greater (lower) than 12.8 percent, it indicates that
countries should (not) form a PTA. Our analysis suggests that the model successfully predicts 82
percent of the country-pairs with a PTA in place, and 84 percent of the country-pairs that do not
have a PTA in place. In sum, the model can correctly predict the presence and absence of PTAs in

the vast majority of cases.

3For the interpretation:

1. Margins in the table are: 0.0256 and 0.0148 for differentiated manufactured inputs with and without interde-
pendence respectively.

2. Standard deviation in the descriptive table is 0.202 manufactured differentiated inputs

3. Multiply the reported standard deviation with the marginal effects
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Table 1.2: Baseline Regression Results

ey 2) 3) “) &) (6) (7 ®) €)) 10)
Variables PTA PTA PTA PTA Margins PTA PTA PTA PTA Margins
RatioINP _diff1 0.124%** 0.0646
(0.0412) (0.0438)
RatioINP_diff2 0.145%#* 0.0721%**
(0.0331) (0.0353)
RatioINP _diffman1 0.183%** 0.0256%** 0.122%* 0.0148**
(0.0455) (0.0063) (0.0484) (0.0058)
RatioINP _diffman2 0.177%*%* 0.104 %3
(0.0348) (0.0372)
INTERDPTA 2.838*** 2. 832%%*k D QIVEF* D QASEHE  ().344%**
(0.124) (0.124) (0.124) (0.124) (0.0147)
NATURAL 0.687***  0.697***  0.688***  (0.699*** (0.0965%** (0.389***  (0.396***  (.390%**  (.398***  (.0475%**
(0.0137)  (0.0138)  (0.0137)  (0.0138) (0.00179) (0.0142)  (0.0143)  (0.0142)  (0.0143)  (0.00170)
RGDPSUM 1.423%%%  1.416%%*  1.418%**  1.410%**  (0.199***  0.661***  0.656%**  0.658***  (.652***  (.0800%**
(0.0304)  (0.0311)  (0.0303)  (0.0311) (0.00432) (0.0504)  (0.0506)  (0.0504)  (0.0506)  (0.00621)
RGDPSIM 0.326***  0.326%**  (0.328***  (0.326%** 0.0459%** (0.159***  Q.157***  (0.159%**  (0.157***  (0.0194%**
(0.0291)  (0.0294)  (0.0291)  (0.0294)  (0.00407)  (0.0320)  (0.0321)  (0.0320)  (0.0322)  (0.00390)
DKL 0.175%**  0.178***  0.176%**  0.179***  0.0246%** (0.208***  0.209%**  0.208*%**  (0.210***  (0.0253***
(0.0420)  (0.0425)  (0.0420)  (0.0425) (0.00589) (0.0449)  (0.0451)  (0.0449) (0.0451)  (0.00545)
SQDKL -0.0162 -0.0156 -0.0153 -0.0148 -0.00215 -0.0143 -0.0142 -0.0139 -0.0138 -0.00169
(0.0105)  (0.0107)  (0.0105) (0.0107) (0.00147) (0.0117)  (0.0118)  (0.0117)  (0.0118)  (0.00143)
DCONT 0.230%**  (0.233%%*% (. 227%*%*  (0.230%** (0.0319%** (0.365%**  0.364%**  (0.364%** (.363%**  (.0442%%*
(0.0187)  (0.0188)  (0.0187)  (0.0188) (0.00262)  (0.0202)  (0.0202)  (0.0202)  (0.0202)  (0.00245)
REMOTE -0.958***  -(0.928*** _0.958*** -0.927*** -0.134%*F* -0.219%** -0.216%*¥* -0.219%*F* -0.215%** -0.0266%***
(0.0416)  (0.0418)  (0.0416)  (0.0418) (0.00581)  (0.0458)  (0.0458)  (0.0458)  (0.0458)  (0.00557)
DROWKL 0.410***  0.404%**%  0.410%%*  0.403*** 0.0574%*%* (0.361***  0.359%** (361*** (.358*** (.0439%**
(0.0380)  (0.0383)  (0.0380)  (0.0383) (0.00531) (0.0413) (0.0414)  (0.0413)  (0.0414)  (0.00503)
Constant 11.43%%%  11.45%%*%  11.52%*%*  11.56%** L115**  1.226%**  1.154%*%  1.278%***
(0.383) (0.384) (0.383) (0.384) (0.451) (0.451) (0.451) (0.451)
Observations 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824
AIC 35798.52  35590.56 35774.33  35565.87 312627  31236.35 3125157 312239
BIC 3594498 35737.02 35920.79 35712.33 31427.46 31401.11 3141634 31388.67
Notes: Standard errors in parentheses. * p<0.10, ¥ p<0.05 and ¥*¥* p<0.01. The control variables used in each model are INTERDPTA, NATURAL,

RGDPSUM, RGDPSIM, DKL, SQDKL, DCONT, REMOTE, DROWK.



The coefficients for variables used in other studies (Matrix X) are in line with the literature.
More specifically, we find that a PTA is more likely if two countries are closer geographically
(NATURAL), are on the same continent (DCONT), and if other country-pairs are already part of
PTAs (INTERDPTA). Moreover, our results confirm that the likelihood of PTA formation rises
with the country pair’s market size (GDPSUM), the similarity in market sizes (GDPSIM), and
with asymmetry in factor endowments (DKL). Instead, our results do not corroborate the expected
effects of the degree of remoteness (REMOTE). Like in Egger and Larch (2008), we also find that
the probability of creating an agreement is inversely related to the difference in the relative factor

endowment of the countries in a pair relative to the rest of the world (DROWKL).

1.4.2 The formation of EIAs

As discussed in Section 1.2.1, we have 12.8 percent of our sample consisting of countries with
a PTA, and about 44 percent of these countries have also chosen to have an agreement in Services,
EIA. No country-pair in our sample has an agreement in services but not in goods. Moreover,
some of these agreements were first formalized only in goods and later were extended to include
services. We can then investigate the formation of preferential agreements using the Heckman-
Probit approach following Van de Ven and Van Praag 1981. This approach calls for the estimation
of a latent equation (expression 1.5) with the decision about EIA formation, for the countries that
self-select into a PTA (expression 1.4). As such, each specification displayed in Table 1.3 offers
the results for the EIA decision on the top panel, while, at the bottom panel, we have the results
for the selection equation.

Columns (1) through (5) report the results for the estimation of equations (1.4) and (1.5) for the
same variants of the share of trade in inputs on bilateral trade used in Table 1.2. In this case, our
dependent variable in the latent regression is EIA (see top panel), while PTA represents the depen-
dent variable on the selection side (see bottom panel). Marginal effects are shown in column (5) to
quantify the economic magnitudes of changes in our preferred measure RatiolNP_dif fmanl. The

Wald test provided at the bottom of the table indicates that the Probit model with sample selec-
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tion performs better than estimating equations (1.4) and (1.5) separately. Furthermore, the results
found in columns (1)-(5) support our hypotheses 1 and 2. Concentrating on the factors that deter-
mine the formation of a PTA (lower panel), we find that an increase in trade in differentiated- man-
ufactured inputs will positively affect the probability that two countries establish a PTA. Moreover,
this result is statistically significant at least at the 5% level (See columns (3)-(5)) and it confirms
the results outlined in Hypothesis 1.

Notably, the top panel results suggest that an increase in bilateral trade of differentiated and
differentiated-manufactured inputs tends to increase the likelihood that an EIA will be formed,
and all these results are statistically significant at the 5 percent level. These results then confirm
the predictions outlined in Hypothesis 2. As for the control variables related to PTA formation, our
findings are in line with the existing literature (Baier and Bergstrand 2004 and Egger and Larch
2008) and are similar to the ones reported in Table 1.2.

We then run similar regressions using different variants of the definition of an EIA. As ex-
plained in Section 1.2.1, we can alternatively consider the effects of bilateral trade in inputs on the
policy coverage of EIAs. In particular, the top panel on columns (6)-(10) uses as the dependent
variable EIA_W T O+, which covers all major WTO programs (GATS, TRIPS, and TRIMS). Like-
wise, columns (11)-(15) rely on the dependent variable EIA_ WT O _deep, in which an EIA covers
investment policy and additional intellectual property rights not addressed under TRIPS. See Sec-
tion 1.2.1 for details. Instead, columns (16)-(20) use the dependent variable EIA_ WT O _leg, which
also controls enforceable rules. Finally, columns (21)-(25) control for EIA interdependence using
the policy coverage defined in the dependent variable EIA_ WTO_leg.

The results found on columns (6)-(10), (11)-(15), and (16)-(20) show strong support for our
Hypothesis 1 and 2. Focusing on the decision to form an EIA, the results found in columns (11)-
(20) show that the share of bilateral trade in differentiated and differentiated-manufactured inputs
has a positive and statistically significant effect on the decision to form an EIA with additional
protections to investors and property rights. The same applies to columns (6)-(10), with the ex-

ception of column (6). The foundations of our hypothesis 2 are then confirmed, i.e., the higher the
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level of trade in intermediate products, the greater the support to form an EIA in which provisions
that protect the member countries’ bilateral-specific economic goals become central.

We can then use statistical analysis to select the policy coverage of EIAs that are mostly af-
fected by the share of trade in inputs on bilateral trade. In this case, we rely on a comparison using
both the Akaike and Schwartz criteria (see bottom of Table 1.3), while focusing on our preferred
measure of the share of trade in inputs in selecting the best specification, RatiolNP_dif fman]l.

These two criteria unequivocally suggest that the model with the definition of EIA covering
the major WTO programs (GATS, TRIPS, and TRIMS) and that additionally covers investment,
property rules protections, and enforceability serves as our best model.>? In columns (21)-(25), we
then add a control for the interdependence among EIA (INTERDEIA), based on our definition of
EIA comprising of this policy coverage (EIA_-WTO_leg). The results found in columns (21)-(25)
confirm the importance of EIA interdependence in promoting the formation of EIAs. Given the
confirmed positive effects of trade in inputs and interdependence on the formation of EIAs, we
have statistical confirmation that our data support the predictions outlined in Hypothesis 2.

More importantly, we find that the specification used in column (23), which focuses on our
preferred measure for trade on inputs, shows that these results are economically important. In
this case, we find that a one-standard-deviation increase in the variable RatioINP_dif fmanl (see
column (25) for marginal effects) leads to an increase in the probability of EIA formation of 1.3
percentage points (0.077*0.169*100). This result is important since the conditional probability of
forming an EIA with the policy coverage included in variable EIA_-WT O_leg is 5.2 percent. Thus,
it increases the probability of this type of EIA formation by 25 percent relative to the average

conditional probability.

3The lower the values of the AIC and SIC criteria the better the statistical performance.
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Table 1.3: Formation of EIA

1 (@) 3 @ 5 (] () ®) ® (10) an 12 13) (14) 15)
Variables Margins Margins Margins
EIA | EIA EIA_WTO+ | EIA_WTO-deep,,
RatioINP_diff1 0.597%#* -0.00704 0.369%**
(0.0845) (0.0846) (0.1100)
RatioINP_diff2 0.685%#* 0.0992 0.608%%*
(0.0660) (0.0747) (0.0955)
RatioINP_diffman1 0.754%#%* 0.286%** 0.0980 0.0356 0.521%#%** 0.093 1 ##*
(0.0941) (0.0354) (0.0915) (0.0331) (0.114) (0.0205)
RatioINP_diffman2 0.753%%** 0.156%* 0.696%**
(0.0685) (0.0766) (0.0965)
INTERDEIA
PTA
RatioINP_diff1 0.0464 0.0666* 0.0557
(0.0357) (0.0306) (0.0356)
RatioINP_diff2 0.0514* 0.0676** 0.0595%*
(0.0286) (0.0290) (0.0285)
RatioINP_diffman1 0.100%* 0.0123%* 0.119%#* 0.0145%#%* 0.110%** 0.0134%**
(0.0396) (0.0048) (0.0408) (0.0049) (0.0396) (0.0048)
RatioINP_diffman2 0.081 1% 0.0960%#* 0.0891##*
(0.0301) (0.0306) (0.0300)
Constant 0.929 1.088 0.987 1.146 -0.0326 0.162  -0.00645 0.188 0.497 0.640 0.543 0.691
(0.733)  (0.735)  (0.735) (0.735) (0.728)  (0.728)  (0.728) (0.728) (0.737)  (0.737)  (0.738) (0.738)
N 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824
N - Latent 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903
Wald Test 65.91 56.61 58.66 54.69 329.42 305.28 3221 303.11 61.22 55.12 58.89 54.2
Prob>Chi-sq 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AIC 42628.57 37638.9 34766.31
BIC 42829.96 37840.28 34967.69
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Table 1.3: Formation of EIA (Continued)

(16) (17) (18) (19) (20) (21 (22) (23) (24) (25)
Variables Margins Margins
EIA EIA_WTO leg,, ELEIA _interd
RatioINP_diff1 0.323%#%* (0.293%#%**
(0.105) (0.107)
RatioINP_diff2 0.591 %% 0.583%**
(0.0925) (0.0943)
RatioINP_diffman1 0.459%** 0.0855%** 0.435%%* 0.0770%%**
(0.108) (0.0205) (0.109) (0.0197)
RatioINP_diffman?2 0.671%** 0.667%**
(0.0935) (0.0950)
INTERDIA 6.900%%% 7 382k#k T [4Qkkk ] 6] GHckk 1.264 %43
(1.312) (1.396) (1.341) (1.425) (0.237)
PTA
RatioINP _diff1 0.0543 0.0557
(0.0356) (0.0356)
RatioINP_diff2 0.0578%* 0.0598**
(0.0285) (0.0285)
RatioINP _diffman1 0.108 %3 0.013 1 #s* 0.110%** 0.0134%#:%*
(0.0396) (0.00482) (0.0395) (0.00482)
RatioINP_diffman2 0.0870%** 0.0892%:*
(0.0299) (0.0299)
Constant 0.494 0.633 0.539 0.684 0.541 0.689 0.587 0.742
(0.736) (0.736) (0.737) (0.736) (0.737) (0.737) (0.738) (0.738)
N 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824
N - Latent 8903 8903 8903 8903 8903 8903 8903 8903 8903 8903
Wald Test 74.62 67.79 71.73 66.37 59.24 51.65 56.79 50.35
Prob>Chi-sq 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AIC 34598.32 34572.35
BIC 34799.71 34792.04
Notes: Standard errors in parentheses. * p<0.10, ** p<0.05 and ¥** p<0.01. The control variables used in each model are INTERDPTA, NATURAL,

RGDPSUM, RGDPSIM, DKL, SQDKL, DCONT, REMOTE, DROWK.



Likewise, our model specified in column (23) is very successful in explaining the formation
of PTAs and EIAs. As already mentioned, the occurrence of a PTA amounts to only 12.8 percent
in our dataset. Whenever the predicted probability is greater than or equal to 0.128, we assume
that the model forecasts the existence of a PTA membership. In this case, our model correctly
predicts 82.8 percent of the country pairs that have a PTA in place. Likewise, it can accurately
predict the absence of a PTA 83.1 percent of the time. These results confirm the findings outlined
in Table 1.2. Most importantly, among those country pairs with a PTA, only 44 percent have an
EIA in place. Therefore, the conditional cutoff probability for an EIA given that a PTA exists
is 44 percent. The results from specification (23) suggest that our model successfully predicts
63 percent of the observations involving country pairs belonging to an EIA when a PTA exists.
Likewise, our model can correctly predict 66.3 percent of the observations involving country pairs

that do not belong to a PTA.

1.4.3 Liner Probability Model

The literature points out that using fixed effects with non-linear estimation strategies such as
Probit models may lead to biased estimates. Following Chen and Joshi (2010), we test our results
by estimating expression (1.4) to study the formation of PTAs under the presence of a large set
of year and country-pair fixed effects. Thus, including 16000 binary variables capturing year and
country-pair variation, which forces us to rely on a linear probability model. As discussed earlier,
the introduction of these fixed effects means that some elements of the matric X are dropped

(NATURAL, REMOTE, and DCONT) since these variables do not vary (much or at all) by time.
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Table 1.4: Liner Probability Model

)

2)

3)

“4)

&)

(6)

(7

(8)

Variables PTA PTA PTA PTA PTA PTA PTA PTA
RatiolNP_diffl  0.0122%%* 0.0056
(0.00391) (0.00375)
RatioINP_diff2 0.0130% 0.00485
(0.00314) (0.00302)
RatioINP_diffman1 0.0209%* 0.0113%%*
(0.00445) (0.00427)
RatioINP_diffman?2 0.0180%#* 0.00801%*
(0.00337) (0.00324)
INTERDPTA 0.909%#%  0.908***  (.908***  (.908***
(0.0226)  (0.0226)  (0.0226)  (0.0226)
NATURAL - _ . : ; ; ; _
RGDPSUM ~0.0833%#%  _0.0838***  _0.0836*%**  -0.0842%%% _0.0502%%* _0.0504%** _0.0504%*% _0.0506%%*
(0.00997)  (0.00997)  (0.00997)  (0.00997)  (0.00950)  (0.00950)  (0.00950)  (0.00950)
RGDPSIM -0.00662%*  -0.00671%*  -0.00660%*  -0.00673%% -0.00753%* -0.00756%* -0.00752%% -0.00758%*
(0.00331)  (0.00331)  (0.00331)  (0.00330)  (0.00310)  (0.00310)  (0.00310)  (0.00310)
DKL 0.0335%%  0.0335%%%  (0.0335%%%  0.0336%F*  0.0442%%%  0.0442%%%  0.0442%%%  (.0442%%*
(0.00402)  (0.00402)  (0.00402)  (0.00402)  (0.00380)  (0.00380)  (0.00380)  (0.00380)
SQDKL -0.00992#%% -0.00992%** -0.00990%** -0.00991*** -0.0110%%* -0.0110%** -0.0110%** -0.0110%**
(0.000740)  (0.000739)  (0.000739)  (0.000739)  (0.000702) (0.000702) (0.000702) (0.000702)
DCONT - . . . ; . . ;
REMOTE ; _ _ _ ; ; ; _
DROWKL 0.0252##%  0.0253%F%  0.0253%%%  0.0254%%%  0.0200%%*  0.0200%%%  0.0200%%*  .0201%**
(0.00446)  (0.00446)  (0.00446)  (0.00446)  (0.00426)  (0.00426)  (0.00426)  (0.00426)
Constant 0.860%#%  (.865%F%  (.863FF*  (.868%Fk  0.422FE  (0423FEE (0424%FE ().426HHH
(0.104) (0.104) (0.104) (0.104) (0.0992)  (0.0992)  (0.0992)  (0.0992)
Observations 69,824 69,824 69,824 69,824 69,824 69,824 69,824 69,824
R-square 0.739 0.739 0.739 0.739 0.757 0.757 0.757 0.757

Notes: Standard errors in parentheses. * p<0.10, ** p<0.05 and *** p<0.01.



The results of the estimation of expression (1.6) confirm our major prediction outlined in Hy-
pothesis 1. Our variables measuring the share of bilateral trade on differentiated and differentiated-
manufactured inputs have the expected positive effects on PTA formation, and most of them are
statistically significant. Table 1.4, columns (1)-(4) report findings without the interdependence
variable, whereas columns (5)-(8) include the interdependence variable in the regression equation.
The probability of a country pair forming a PTA increases by 0.22 percent (0.0113*0.202), given
a one-standard-deviation increase in the share of bilateral trade on differentiated-manufactured
inputs. Likewise, we find qualitatively similar success rates of the model in predicting PTA for-

mation and their absence relative to Tables 1.2 and 1.3.

1.5 Robustness Check

For this section, we consider various extensions to our benchmark analysis. Table 1.5 focuses
on the robustness of our results to different data on PTA information, definition of how PTAs
are interdependent, and the definition of trade in differentiated inputs. Columns (1) through (3)
in Table 1.5 contain our baseline results consisting of the estimation of equation (1.4) using a
Probit model. In this case, we investigate the PTA formation’s drivers, where PTA,;; represents
our dependent variable. Columns (1) through (3) test hypothesis 1 controlling for interdepen-
dence (INTERDPTA,;;) variable. Instead, Columns (4) through (6) investigate the formation of
preferential agreements using the Heckman-Probit approach where expression (1.5) explains the
decision to form an EIA for the country pairs that self-select into forming a PTA according to ex-
pression (1.4). The specifications used in columns (4)-(6) display the results for the EIA decision

on the bottom panel, while, at the top panel, we have the results for the selection equation.
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Table 1.5: Robustness

€)) 2 3) “ &) (6)
BBF-2014 | JB-2012 | Liberal | BBF-2014 | JB-2012 | EIA-Liberal
MAIN VARIABLES BBPTA PTA PTA decision (selection)
RatioINP _diffman1 0.200%**  0.167***  0.106%*  0.193***  (.169%** 0.0962**
(0.0601)  (0.0455)  (0.0504)  (0.0482)  (0.0358) (0.0405)
MATRIX X ELEMENTS
INTERDPTA 2436%**  14.78%** D B40***  2.266%FF  14.86%** 2.845%**
(0.133) (1.877) (0.124) (0.129) (2.291) (0.104)
NATURAL 0.502%**  0.513%**  (.392%**  (0.465%**  (.5]5%** 0.375%**
(0.0160)  (0.0162)  (0.0142)  (0.0301)  (0.0310) (0.0267)
RGDPSUM 1.060***  1.350%**  0.660%**  1.162%**  1.34]%*%* 0.695%**
(0.0620)  (0.0317)  (0.0505)  (0.0552)  (0.0343) (0.0425)
RGDPSIM 0.362*%**  (0.316%**  0.160***  (0.373%**  (.3]16%** 0.163%**
(0.0419)  (0.0291)  (0.0321)  (0.0432)  (0.0278) (0.0299)
DKL 0.275%**  0.181***  (0.208***  (0.268%**  (.]182%** 0.205%**
(0.0539)  (0.0425)  (0.0450)  (0.0537)  (0.0384) (0.0416)
SQDKL -0.0292#*  -0.0179*  -0.0137  -0.0293**  -0.0177* -0.0145
(0.0147)  (0.0105)  (0.0117)  (0.0147)  (0.00976) (0.0110)
DCONT 0.623%**  (0.250%**  0.365%**  0.660***  (.245%** 0.384%**
(0.0224)  (0.0191)  (0.0202)  (0.0399)  (0.0391) (0.0379)
REMOTE 0.256***  -1.075%%* -0.219%**  (.258%*%* _1.070%*** -0.228%#%*
(0.0492)  (0.0443)  (0.0458)  (0.0820)  (0.0772) (0.0762)
DROWKL 0.344***  0.404%**  (0.361***  (0.353%**  (.402%** 0.369%**
(0.0472)  (0.0385)  (0.0413)  (0.0434)  (0.0330) (0.0353)
‘ EIA decision (Latent)
RatioINP _diffmanl 0.557**%  (.750%** 0.726%%**
(0.144) (0.0994) (0.0986)
INTERDEIA 23.23%%% 3] [2%** 29.71%**
(3.551) (3.726) (3.509)
No. of Observations 69,824 69,759 69,824 69,824 69,759 69,824
No. of Observations selected 6303 8,838 8,903
Wald test of independent Equations 37.74 0.31 11.27
Prob>chi-sq 0.00 0.5765 0.00

Notes: Standard errors in parentheses. * p<0.10, ¥* p<0.05 and *** p<0.01. The control variables used in each of the
models are INTERDPTA, NATURAL, RGDPSUM, RGDPSIM, DKL, SQDKL, DCONT, REMOTE, DROWK

As mentioned earlier, the number of preferential trading agreements has rapidly increased over
time. Over the years, efforts have been made to collect information on the nature of various agree-
ments in force. Some of these databases focus more on de jure criteria, whereas others consider
the de facto standards. The PTA formation provided by Egger and Larch (2008) focuses on the
de jure statements about PTA formation made by the WTO. Therefore, to assess the robustness of
our analysis, the specifications used in columns (1) and (4
Baier et al. 2014. Their dataset focuses more on the de facto presence of PTAs among countries,

which they achieve by relying on available information made available by the members of each

34Facchini et al. 2021 follow a similar approach.
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potential PTA. As such, these robustness tests focus on the definition of our variables PTA,;; and
INTERDPTA 4.

The coefficient of the variable of focus, RatioINP_dif fmanl, in column (1), is positive and
statistically significant at the 1% level, providing strong support for Hypothesis 1. This implies
that the share of bilateral trade on differentiated-manufactured inputs does increase the probability
of countries in a pair to form a PTA. Column (4) reports the results for the estimation of equations
(1.4) and (1.5) for RatioINP _dif fmanl. In this case, our dependent variable in the latent regres-
sion is EIA (see bottom panel), while PTA represents the dependent variable on the selection side
(see top panel). The Wald test provided at the bottom of the table indicates that the Probit model
with sample selection performs better than estimating equations (1.4) and (1.5) separately.

Furthermore, the results found in column (4) support our hypotheses 1 and 2. Concentrating
on the factors that determine the formation of a PTA (top panel), we find that an increase of
trade in differentiated-manufactured inputs will positively affect the probability that two countries
establish a PTA. This result is positive and statistically significant at the 1% level. Furthermore,
the bottom panel result suggests that an increase in bilateral trade of differentiated-manufactured
inputs tends to increase the likelihood that an EIA will be formed. All these results are highly
significant and confirm the predictions outlined in Hypothesis 2. As for the control variables
related to PTA formation, our findings are in line with the existing literature (Baier and Bergstrand
2004 and Egger and Larch 2008) and are similar to the ones reported in Table 1.2.

As mentioned earlier, Egger and Larch 2008 highlight the importance of interdependence
among PTAs in the probability that a country joins an existing PTA or forms a new one. However,
in their paper, Baldwin and Jaimovich 2012 offer a theory-driven measure of PTA interdepen-
dence, where the country-pair decision to form a PTA depends on their direct and relative trade
exposure to partner countries involved with other PTAs. To verify our previous results, where we
use the approach specified by Egger and Larch 2008 to create the interdependence variable, the
specifications used in columns (2) and (5) define interdependence among PTAs (INTERDPTA ;)

following Baldwin and Jaimovich 2012.
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We find that the coefficient of the variable of focus, RatioINP_dif fmanl, in column (2) and
(5), 1s positive and statistically significant at the 1% level, providing strong support for both Hy-
pothesis 1 and 2. This implies that the share of bilateral trade on differentiated-manufactured
inputs does increase the probability of countries in a pair to form a PTA even using an alternative
definition of PTA interdependence. Furthermore, the bottom panel result in column (5) suggests
that an increase in bilateral trade of differentiated-manufactured inputs tends to increase the like-
lihood that an EIA will be formed. Moreover, the greater the number of EIA country-pairs, the
more likely countries a and b join or form an EIA (ap > 0).

Next, we look at alternative approaches to measure the bilateral trade share on inputs to verify
our results. As previously mentioned, we built measures of the bilateral trade share on inputs using
the information on bilateral trade flows at the industry level and then merging this dataset with
Rauch 1999 Classification to identify differentiated products. His dataset offers a conservative
and liberal definition of differentiated products. In our baseline results, we use the conservative
approach to define our main variables represented by expressions (1.2) and (1.3). To test our
results’ robustness, we rebuilt these measures of the share of inputs in the bilateral trade flows
using his liberal approach and use them in the specifications shown in columns (3) and (6). The
results shown in all these two specifications indicate that our benchmark analysis’s qualitative
conclusions are not affected by switching to the liberal definition in calculating the measure of
bilateral trade.

Our models successfully explains the formation of PTAs and EIAs. In Table 1.5, column (4),
our model correctly predicts 86 percent of the country pairs that have a PTA in place. Likewise,
we accurately predict the absence of a PTA 85.5 percent of the time. In column (5), our model
correctly predicts 79.3 percent of the country pairs that have a PTA in place and 80 percent of the
country pairs when a PTA doesn’t exist. For column (6), our model correctly predicts 82.6 percent
of the country pairs that have a PTA and 83.1 percent of the country pairs not belonging to a PTA.

For column (4), our model successfully predicts 66 percent of the observations involving coun-

try pairs belonging to an EIA when a PTA exists and 72 percent of the observations involving
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country pairs that do not belong to a PTA. In column (5) our model successfully predicts 61 per-
cent of the observations involving country pairs belonging to an EIA in the presence of a PTA
and 73.4 percent of the observations involving country pairs that do not belong to a PTA. For col-
umn (6), our model successfully predicts 61.5 percent of the observations involving country pairs
belonging to an EIA with a PTA in place and 74.2 percent of the observations involving country
pairs that do not belong to a PTA.

Table 1.6 presents several robustness tests related to the econometric model, concerns with
endogeneity and institutional details related to the timeline used to implement preferential tar-
iffs, robustness to different economically relevant subsamples, and possible dependence of some
results to the case of the EU. The specifications used in columns (1) through (6) represent expres-
sion (1.4), which is based on our using a Probit model, and it controls for the interdependence
(UINTERDPTA_,;) variable. Columns (7) through (12) investigate the formation of preferential
agreements using the Heckman-Probit approach following Van de Ven and Van Praag 1981. We
estimate the latent equation (expression 1.5) on the bottom panel of Table 1.6, while the results
about the PTA decision (expression 1.4) are placed on the top panel.

The formation of a PTA is rarely withdrawn, which can generate error terms that are correlated
over time. We then test our results by estimating expression (1.4) while dropping the country pairs
that have formed a PTA in the previous years. In this case, a country pair only stays in the dataset
until a PTA is signed and is dropped after that. Moreover, notice that this strategy decreases
simultaneity problems between the PTA variable and its lagged-explanatory variables since a PTA
formed in the past could effect elements of the X matrix (e.g., country-pair size (GDPSUM)),
which is used to explain the decision to form a PTA in the future.>> The results are shown in
column (1). Likewise, we extend this approach to explain the EIA formation for country-pairs
that have formed a PTA in column (7).

The results shown in columns (1) suggest that our key variable, RatioINP_dif fmanl, is pos-

itive and statistically significant at the 5% level, providing strong support for Hypothesis 1. This

3 Baldwin and Jaimovich 2012 follow a similar approach throughout their paper.
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result implies that the share of bilateral trade on differentiated-manufactured inputs does increase
the probability of countries in a pair to form a PTA even when dropping observations for country
pairs with PTAs formed in the past. Furthermore, the bottom panel result in column (7) suggests
that an increase in bilateral trade of differentiated-manufactured inputs tends to increase the like-
lihood that an EIA will be formed even when dropping observations for country pairs that have
formed an EIA in the past and is statistically significant at the 5% level.

Our baseline specifications employed a five-year lag for our explanatory variables to address
the concern related to reverse causality. Instead, in columns (2) and (8), we check the robustness
of our results using a ten-year lag for the variables explaining the decision to form a PTA and
for the variables explaining the decision to form an EIA for the country-pairs that have decided
to form a PTA, respectively. This strategy assists us in capturing the longer-term determinants of
the PTA formation process. Once again, our results align with the previous findings and confirm
predictions outlined in Hypotheses 1 and 2. All of our coefficients of interest are positive and
significant at the 1% level.

An important concern outlined in Section 1.3 is the possibility of reverse causality. Moreover,
Baier and Bergstrand 2004 and Bergstrand and Egger 2013 argue that some of the predictions
derived from static trade models are better empirically investigated as long-run outcomes. As
such, we estimate expression (1.7) by focusing on the PTA formation in the year 2015, while
using a cross-section of our variables for the year 2000. Likewise, we consider its extension to
the formation of EIA as well. The results can be found in columns (3) and (9). In both cases,
we see that our variable RatiolNP_dif fman] is positive; however, it is statistically significant in
column (3) but not the selection part of column (9). Moreover, the bottom panel in column (9)
suggests that an increase in bilateral trade of differentiated-manufactured inputs tends to increase
the likelihood that an EIA will be formed since the coefficient is positive and significant at the 1%
level. Alternative cross-section years yield similar results. Thus, our results are robust to various

econometric strategies, including cross-section analysis.
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Table 1.6: Robustness Extension
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Drop PTA | Ten year | Cross-Sec. 2000 | spl<=2000 [ spI>=2005 [ ex-EU

Drop PTA | Ten year | Cross-Sec. 2000 | spl<=2000 [ spI>=2005 [ ex-EU

MAIN VARIABLES PTA PTA decision (selection)
RatioINP_diffman1 0.142%%  (.150%** 0.294 %3 0.266%* 0.120%* 0.123%*%  (0.142%*  (.140%** 0.162 0.26]#** 0.120%**  (.153%%*
(0.0616)  (0.0483) (0.0696) (0.128) (0.0626) (0.0623)  (0.0610)  (0.0388) (0.106) (0.0954) (0.0423) (0.0521)
MATRIX X ELEMENTS
INTERDPTA 10.26%*%  (0.854%#:* 4,597 2.624 %% 3.227#%% 2 169%**  10.30%%* (.84 ]%** 4,04 %% 2.190%** 3071k 2 240k
(2.306) (0.111) (0.173) (0.300) (0.236) (0.166) (3.065) (0.0898) (0.198) (0.151) (0.181) (0.119)
‘ EIA deicsion (Latent)
RatioINP_diffman1 0.487**  (0.760%** 1.223 %% 1.154%:%* 0.192%:* 1.149%:%*
0.211) (0.0951) (0.336) (0.320) (0.0830) (0.159)
INTERDEIA 37.03%*%  23.64%%* 18.571#** 27.971%%* 11.79%%* 30, 70%**
(15.28) (3.133) (7.024) (5.320) (3.176) (3.693)
N 63,685 68,855 10,129 29,137 40,687 54,148 63,685 68,855 10,053 29,137 40,687 54,148
N -Selected 2,790 8871 986 2370 6,533 4,846
Wald test 0.02 10.27 101.82 129.62 1.59 39.24
Prob ¢ chi2 .8855 .0014 0.00 0.000 0.2 0.000

Notes: Standard errors in parentheses. * p<0.10, ¥* p<0.05 and *** p<0.01.
RGDPSIM, DKL, SQDKL, DCONT, REMOTE, DROWK

The control variables used in each of the models are INTERDPTA, NATURAL, RGDPSUM,



It is a fact that most PTAs have been formed since the end of the 20th century. We then wish to
test the robustness of our results for years before 2005 and the year 2005 and onwards. We achieve
this objective by estimating the decision to form a PTA up to 2000 in columns (4), while dedicate
column (5) to study the PTA formation decision from 2005 and onwards. Equivalently, we explain
the decision to form an EIA for country-pairs that have decided to form a PTA in columns (10) and
(11). The coefficient of the variable of focus (RatiolNP_dif fmanl) is positive and statistically
significant in all these specifications. Likewise, the interdependence of PTAs and EIAs continues
to show it positively affects PTA and EIA formation. These results confirm the robustness of our
findings for different time samples of our data.

The introduction of this essay points out that one of the most popular PTAs is the European
Union (EU). It is also the first comprehensive post-WWII PTA. The EU has gone through sev-
eral rounds of expansion since its inception in 1957, with just six original members that later
expanded to a total of 28 member countries by the year 20153 In columns (6) and (12), we
investigate whether our main predictions are robust to dropping the significant number of PTA
country-pairs related to the EU from our sample. The results suggest that our predictions are ro-
bust to dropping CU country-pairs associated with this critical PTA since our primary variable of
focus (RatiolNP_dif fmanl) is positive and significant at least at the 5 percent level.

Our analysis has so far followed the previous literature as closely as possible, and that has led
us to focus on the estimation of expressions (1.4) and (1.5) for the decisions to form a PTA and an
EIA. In particular, we have controlled for the share of differentiated inputs on bilateral trade and
interdependence in explaining the formation of EIAs. Still, other country-pair characteristics may
affect the decision to form an EIA for country-pairs that have self-selected into a PTA. Thus, we
re-estimate our Heckman-Probit equations (1.4) and (1.5) while controlling for each country-pair
factor belonging to matrix X. The results can be found in Table A.2: Appendix 2A. They suggest
that the effects of our key variable (3) are positive and statistically significant for all specifications.

The coefficient of these variables is similar in magnitude to the ones found in Tables 1.3 and 1.5.

36More information on EU is available at https://europa.eu/european-union/index_en.
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In sum, our results are robust to different econometric strategies, different subsample of the data,
measuring our variables using alternative datasets, excluding important PTAs, and to the presence

of extra-economic factors in the latent equation.

1.6 Conclusion

In this essay, we have discussed two hypotheses that provide innovative insights into the pro-
cess of PTA formation and then looked further into the formation of an EIA with varying degrees
of coverage. Our analysis suggests that trade in differentiated inputs plays an essential part in the
country-pair decision to form a PTA and in their decision to expand it to trade in services with
varying degrees of coverage, which transforms a preferential agreement into an EIA. We then as-
sess our hypotheses empirically, using a sample of 189 countries covering the period from 1980 to
2015. Our empirical analysis provides strong support for our predictions. In particular, the greater
the trade of differentiated manufactured inputs, the more likely a country-pair will have a PTA in
place, which will later turn into an EIA with considerable coverage (deep EIA).

Since the number of PTAs keeps increasing, it is vital to understand the PTA formation pro-
cess. It’s then essential to test new theories that help explain this phenomenon. Also, the fact that
the WTO’s multilateral approach has stagnated shows that PTAs represent our best changes to lib-
eralize different economies further. This reason makes it vital to dig further into the understanding

of the PTA formation process.
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Chapter 2

The Direct and Indirect Effects of Preferential Trade Agree-

ments in Goods and Services on Bilateral Trade Flows

2.1 Introduction

“Now that the WTO negotiations have been suspended, it becomes essential that bilateral
agreements do not become the easy way out. Letting down the WTO is not a solution, given
the inherent economic, political and systemic value of the multilateral trading system, in which
bilateral agreements can find a positive expression” by former WTO Director Pascal Lammy on
the 31st of October of 2006.

The creation of the World Trade Organization (WTO) more than two and a half decades ago
represented the culmination of the last successful conclusion of a multilateral negotiation round.
At the time, the WTO members had 44 preferential agreements in force, which has increased
exponentially to 353 agreements by November of 2021." These reciprocal bilateral or plurilateral
preferential trade arrangements have then become the main vehicle for trade liberalization across
countries. Importantly, these miryad of preferential agreements co-exist in a “spaghetti-bowl”,
borrowing the famous term coined in (Bhagwati 1995), imposing different rules depending on
the source and destination. They should then be seen as interdependent because they can most

certainly affect trade of members and non-members alike. This essay investigates whether the

I'This information can be obtained at https://rtais.wto.org/UI/PublicMaintainRTAHome . aspx
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formation of preferential trade agreements takes a “positive expression” following Pascal Lammy
in the sense that they directly promote trade of member countries, while their interdependence
may also present an indirect effect on trade flows between other country pairs.

A key point in our analysis is that preferential agreements can take different forms. The WTO
defines a reciprocal preferential trade agreement (PTA) involving goods either as a free trade area
(FTA) or a customs union (CU), while it establishes an agreement that also includes services an
Economic Integration Area (EIA).> Thus, our analysis considers the direct and third-country (in-
direct) effects of agreements in goods, but also aims at measuring the effects of extending these
agreements to services.’ Importantly, (Bagwell et al. 2016) explain that an efficiency-enhancing
rationale for the formation of PTAs is the substantial presence of trade in differentiated inputs
across countries. This particular trade content may require bilateral rules, rather than the multilat-
eral principle behind the establishment of most-favored-nation tariffs, that mitigates the bilateral
risks inherent in trade of differentiated inputs. Our analysis is then the first to consider the indirect
(interdependence) effects of preferential trade in goods and services on various trade flow types.
Moreover, our study is first to focus on the combined (direct and indirect) effects of preferential
agreements on the trade of differentiated inputs.

To achieve our objectives, we construct a large dataset with different definitions of bilateral
trade flows covering every five years from 1980 to 2010. It covers information for 188 countries,
representing a vast array of developed and developing countries. Most importantly, it covers all
main preferential agreements and the significant increase in the number of preferential agreements
since 2000. Our information on trade flows comes from the United Nation’s (UN) COMTRADE
system. Combined with the UN’s Broad Economic Categories and Rauch 1999 definition of differ-

entiated goods, we construct bilateral measures of total imports, imports of inputs, differentiated

2The WTO also considers preferential agreements involving goods to be partial scope agreements (PSA). However,
as explained in Section 2, we focus on full-blown agreements where internal trade is supposed to be mostly free,
thereby satisfying the requirements established under Article XXIV of the General Agreements on Tariffs and Trade
(GATT). Likewise, we disregard the effects of unilateral agreements such as the Generalized System of Preferences
and the African Growth and Opportunity Act.

30ur dataset contains country pairs that belong to the same agreement in goods and many also belong to an
agreement covering goods and services. However, notice that we do not have country pairs that belong to a preferential
agreement covering only services. See details in Section 2 (footnote 9).
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inputs, and manufactured differentiated inputs. Furthermore, our baseline measure of PTAs and
EIAs comes from (Egger and Larch 2008) since they also follow the definition of EIAs established
by the WTO. Importantly, we are first to investigate the effects of the interdependence of PTAs
and EIAs on bilateral trade flows, and our baseline strategy measures this indirect effect using the
definition of interdependence established in (Egger and Larch 2008).

A couple of examples highlight the potential positive impacts on trade flows of extending a
preferential agreement in goods to cover services. The US, the EU, and the Gulf Cooperation
Council (GCC), to name a few, have preferential agreements in goods (FTAs) that also cover ser-
vices with Singapore, an EIA. Notice that Singapore is widely recognized to play a major role
in the global supply chain because of its excellent services related to their transportation infras-
tructure and connectivity. They offer logistics and entrep6t services along with quality control and
simple manufacturing.* Likewise, the major economies also have formed FTAs that cover services
with Vietnam. For instance, Nike elected to switch the distribution services of its main footwear
lines from Japan to Vietnam once an FTA that covers services was established between the US
and Vietnam in 2001. This relocation of activities was possible because US and Vietnam went
beyond their multilateral ties via WTO and formed an EIA, which safeguards Nike’s interests and
diminish risks to all parties involved.’

Our analysis uses a modern version of the gravity model, which represents the literature
workhorse strategy, to investigate the effects of important features of international trade policy
on trade flows. Our version of the gravity is close to the models used in (Baier and Bergstrand
2007) and (Baier et al. 2014). The former was first to supplement the model developed by (An-
derson and Van Wincoop 2003) that controls for multilateral resistance terms by employing a
fixed effect strategy that also controls for country-pair characteristics. Besides, they augment their

model by introducing lagged values of the PTA identificator with the argument that the phase-out

“Please find this information in the WTO and IDE-JETRO 2011 pp. 26. More information regarding the example
can be found in this publication by WTO and IDE- JETRO https://www.wto.org/english/res_e/booksp_e/
stat_tradepat_globvalchains_e.pdf

SPlease find this information in the WTO and IDE-JETRO 2011 pp. 16. More information regarding the example
can be found in this publication by WTO and IDE-JETRO 2011 https://www.wto.org/english/res_e/booksp_
e/stat_tradepat_globvalchains_e.pdf
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period of preferential tariffs can take up to fifteen years. These changes aim at addressing en-
dogeneity concerns related to the estimation of PTA formation effects on bilateral trade flows.®
On the other hand, (Baier et al. 2014) focus on PTA types’ heterogeneous effects. More specifi-
cally, they show that partial scope agreements promote less bilateral trade between members than
FTAs. In contrast, the coordination of external tariffs enforced under a CU promotes more trade
than independent external tariffs present in FTAs. Notice that none of those mentioned above pa-
pers consider the interdependent effects of preferential agreements, the additional contribution of
agreements that also cover services, and do not consider their effects on the trade of differentiated
inputs.

Our empirical results show the importance of PTAs and EIA in promoting bilateral trade be-
tween members and highlight the importance of their interdependence in determining trade flows.
Our baseline specification shows that forming a PTA increases the bilateral trade of two members
in manufactured-differentiated inputs by 30% over ten years. In contrast, trade of manufactured-
differentiated inputs increases by 42% when we add agreement in services and consider the same
time-frame. So this addition of services directly increases trade by 12%. These results show the
importance of the direct effects of PTAs and EIAs. Notably, the indirect effect due to the formation
of preferential agreements by third-country pairs is 6.7%. Hence, adding interdependence to the
mix, we conclude that preferential trade agreements increase trade of manufactured-differentiated
products to around 50%. Importantly, our empirical results show that the interdependence effect
of agreements is driven by third-country agreements in goods (PTAs), and we found no statisti-
cal evidence that this indirect effect changes once third-country pairs extend their agreements to
include services.

In addition to the international trade literature on the gravity model, our essay directly relates

to elements uncovered by the literature studying the determinants of preferential trade agreements.

®Endogeneity concerns have been front and center in assessing the effects of PTAs on trade flows. Tinbergen
1962 represents the first attempt in using the gravity model to study the effects of PTAs on trade flows. His study
showed little effect of PTAs on international trade. Over the years, many economists have found mixed results on the
impacts of PTAs on international trade flows. For example, (Frankel et al. 1995) did not find significant impacts of
these agreements on bilateral trade flows. In contrast, (Lee and Swagel 1997) proved in their paper that estimates in
previous studies of trade policy liberalizations were introducing downward biases in the estimates of PTA effects.
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In particular, (Baier and Bergstrand 2004) studies numerous bilateral characteristics that, by pro-
moting trade creation rather than trade diversion, leads to the bilateral formation of preferential
agreements. (Egger and Larch 2008) introduce the concept of interdependence across PTAs based
on the Domino Theory proposed by (Baldwin et al. 1995 and Baldwin 1997). Essentially, the
formation of a PTA changes trade between members and non-members, thereby changing the in-
centives of other country-pairs to form new or join existing PTAs. Our essay then tests this idea
that PTAs formed by other members affect trade of other country pairs, which, as discussed above,
tends to meaningfully increase their trade on average.

We test the robustness of our baseline results in numerous ways. First, we consider additional
policies beyond goods and services addressed by EIAs and point out specific ones that tend to pro-
mote directly trade between members. Second, we provide a specific endogeneity test of our PTA
and EIA variables, and test the general robustness of our results to possible endogeneity related to
sample selection using a well-documented Poisson strategy to include zero trade flows. Third, we
consider a de facto measure of preferential trade agreements using the dataset provided by (Baier
et al. 2014) that we update to year 2015. Last, we confirm our main results by considering the
effects of PTAs using a measure of the importance of inputs on the content of trade.

The essay is further divided as follows. Section 2.2 discusses the data and the construction
of our variables. Instead, section 2.3 focuses on our econometric methodology. Section 2.4 then
describes our main empirical results, while, in section 2.5, we present several robustness results.

Section 2.6 concludes.

2.2 Data Construction and Descriptive Statistics

We investigate the effects of the formation of preferential trade agreements in goods and ser-
vices on the level and type of bilateral imports. The results are drawn from the estimation of
gravity equations using bilateral imports, including all products, inputs, differentiated inputs, and

manufactured-differentiated inputs. As explained in (Bagwell et al. 2016), the formation of pref-
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erential trade agreements may promote the trade of differentiated products among members. The
potential uniqueness of these products forged bilateral relationships that may require rules that
go beyond multilateral rules, thereby possibly justifying the formation of these preferential agree-
ments. A major force behind the trade of unique products has been the enlarging importance of
offshoring activities, which promotes the trade of differentiated inputs and enables countries to
produce goods using regional-value chains.

Our dataset includes the vast majority of countries and certainly all significant economies and
preferential trade agreements. We have data for 188 countries covering every five years from
1980 to 2010. The decision to use data for every five years follows many other researchers in the
literature (e.g., Baier and Bergstrand 2007, Subramanian and Wei 2007, Egger and Larch 2008,
Baier et al. 2014, among others). Essentially, these papers argue that the formation of preferential
agreements does not present significant yearly variation, thereby requiring observations spaced
across time.’

As explained in detail in the next section, our empirical strategy employs several recommenda-
tions made by (Baier and Bergstrand 2007), particularly when controlling for the endogeneity of
preferential trade decisions. Our analysis extends theirs in several ways. First, we consider the ef-
fects of bilateral preferential trade in goods and those bilateral relationships that go beyond goods
and include services. The literature has extensively shown that decisions to form agreements
are interdependent. Thus, our empirical strategy considers this novel effect not addressed before
in empirical studies relying on the gravity model. Third, we consider the effects of preferential
agreement formation on different types of bilateral trade flows, including on trade of differentiated
inputs that represent an enlarging fraction of trade flows.

Below we describe our main variables, focusing most of the attention on our different measures
of trade flows, variables used to capture and describe preferential trade and its nature, and other

control variables heavily used in the literature.

"Notice that, for most of our country-pairs (11,991), we have information with positive trade flows in both direc-
tions for all years, but, for a minority of them (4390), we have information for positive trade flows that is one way
only.
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2.2.1 Data on Unidirectional Trade Flows

We use bilateral trade flows (unidirectional imports) and their types as our dependent variable.
Our original dataset with trade flows was organized at the 4-digits of the SITC (revision 2) with the
information provided by the UN COMTRADE database. We merged this dataset with information
on Broad Economic Categories (BEC) defined by the U.N., which allows us to select industries
that encompass final, intermediate, and capital goods. Notice our data define imported inputs by
focusing on industries labeled as producers of intermediate goods, but our results are also con-
sistent merging information on industries producing intermediate and capital goods. Likewise,
we use a concordance provided by (Rauch 1999), enabling us to determine the industries produc-
ing homogeneous, reference-priced, and differentiated products. Finally, we label manufactured
industries those SITC codes between 5000 and 9000.

After labeling unidirectional bilateral industry-level imports according to type (total trade,
inputs, differentiated inputs, and manufactured-differentiated inputs), we aggregate them at the
country-pair level and year. We could then construct several variables capturing the heterogeneous
nature of bilateral trade flows. We label country a’s imports from country b at time t by Imports
and, equivalently, label imports of inputs between these countries by Imports_Inputs,. Besides,
we label country a’s imports of differentiated inputs from country b by Imports_Dif finputsp;.
Finally, we label imports of manufactured-differentiated inputs by Imports_Manuf .

We provide information on the descriptive statistics for the variables used in our baseline
results in Table 2.1. This table offers information on the number of observations, average, standard
deviation, minimum, and maximum values for each variable. Panel 1 provides descriptive statistics
considering the entire sample. In contrast, panel 2 of this table shows equivalent information
focusing only on country-pairs belonging to a preferential trade agreement involving goods (PTA).
Moreover, panel 3 offers similar information on country pairs that form an agreement in goods
and services (i.e., belonging to an EIA). Notice we have no country pairs in our sample with a
preferential agreement in services and no agreement in goods. The construction of Table 2.1 in

three panels reflects this fact.
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Table 2.1: Summary Statistics

Variables N Mean  Standard Deviation Minimum Maximum

| Full Sample
Imports ($) 107079 422M  3867M 1 358000M
Imports_Inputs($) 107079 248M  2102M 0 173800M
Imports_diffinputs($) 107079 107M  1191M 0 78330M
Imports_Manuf($) 107079 101IM  1151M 0 77130M
InterdEIA 107079 0.002  0.012 0 0.347
InterdPTA 107079 0.219  0.153 0 0.826
INT trade 107079 0.018  0.056 0 1
EXT Trade 107079 0.301  0.298 0 1
PTA 107079 0.116  0.32 0 1
EIA 107079 0.045  0.208 0 1
logDistance 107079 8.656  0.815 2.349 9.894
OffCommonLanguage 107079 0.162  0.369 0 1
Contiguity 107079 0.022  0.146 0 1

| PTA |
Imports($) 12405 1491M 8108M 2 283400M
Imports_Inputs ($) 12405 840M  4597M 0 173800M
Imports_diffinputs($) 12405 422M  2533M 0 70520M
Imports_Manuf($) 12405 399M  2427M 0 70240M
InterdEIA 12405 0.011  0.032 0 0.347
InterdPTA 12405 0449  0.182 0.016 0.826
INT trade 12405 0.028  0.061 0 1
EXT Trade 12405 0.549  0.327 0 1
PTA 12405 1 0 1 1
EIA 12405 0.393  0.488 0 1
logDistance 12405  7.534  0.929 4.088 9.856
OffCommonLanguage 12405  0.264  0.441 0 1
contiguity 12405 0.11 0.312 0 1

| EIA |
Imports($) 4871 3024M  12470M 10 283400M
Imports_Inputs($) 4871 1673M  7062M 0 173800M
Imports_diffinputs($) 4871 884M  3900M 0 70520M
Imports_Manuf($) 4871 840M  3739M 0 70240M
InterdEIA 4871 0.023  0.045 0 0.347
InterdPTA 4871 0.518 0.17 0.026 0.826
INT Trade 4871 0.028  0.053 0 0.724
EXT Trade 4871 0.657  0.307 0 1
PTA 4871 1 0 1 1
EIA 4871 1 0 1 1
logDistance 4871 7.52 1.021 4.088 9.856
OffCommonLanguage 4871 0.137  0.344 0 1
Contiguity 4871 0.085  0.279 0 1
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Panel 1 shows that evidently, the country-pair average of Imports,,; ($422M) is greater than
the country-pair average for Import_Input,, ($248M), which in turn is greater than the average
for Imports_Dif f,;, ($107M). The reason is that the former includes all types of products, while
the latter two measures include inputs and differentiated inputs only, respectively. Notice that
the country-pair average trade in inputs is important and corresponds to more than 50 percent of
the average for total trade according to panel 1 ($422 million versus $248 million). Moreover,
Imports_Dif fu, ($107M) is greater than Imports_Manuf,, ($101M) since the former includes
trade flows for manufactured and non-manufactured differentiated inputs.® As expected, the vast
majority of imports in the form of differentiated inputs emerge from manufacturing industries.

A comparison between panels 1 and 2 suggests that, on average, imports between two mem-
bers of a PTA tend to be more than three times as high as imports across the entire sample ($1,491
million versus $422 million). A Similar comparison applies to imports of inputs, where we no-
tice that imports of differentiated inputs among PTA members are four times as high as imports
between countries in the entire sample. These comparisons are in line with previous findings that
preferential agreements promote bilateral trade among members. Besides, Panel 3 suggests that
a preferential trade agreement that additionally covers services (EIA) displays, on average, trade
flows almost eight times as high as for an average country-pair in the entire sample. Notice that
a similar comparison applies to trade in inputs. This information corroborates anecdotal evidence
that the formation of PTAs and EIAs may have been serving as a powerful catalytic for interna-
tional trade.

In addition, Table 2.1 also provides descriptive statistics for some heavily used gravity model
controls. Our empirical strategy controls, when it is appropriate, for the log of the distance be-
tween two countries (Distance,;), a binary variable indicating whether the population of two
countries speak the same language (Comlang ), and another indicator for countries that share a
common border (Contiguity,). In line with the discussion above, a comparison between panels

1,2, and 3 reveals that country pairs belonging to the same PTA and EIA are geographically closer,

8Furthermore, we primarily use import values for this study since export values are less reliable. However, if
imports values are missing, we then fill them in using export values.
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are more likely to speak the same language, and share a common border than the average country
in our entire sample. The positive correlation between these gravity controls and PTA formation
does not necessarily mean that PTA formation represents a welfare-enhancing event. (Krishna
2004) shows that these characteristics (distance, etc.) make these country-pair natural partners,
but that does not necessarily mean that these preferential agreements are welfare-enhancing. We
are agnostic about the welfare implications of PTA formation on member and non-member coun-

tries. Our interest here is their effect on country-pairs trade flows.

2.2.2 Data on PTAs and EIAs

To define the presence of PTAs and EIA across country-pairs, we use Mario Larch’s Regional
Trade Agreements Database, originally used in (Egger and Larch 2008).” Our essay follows the
literature in defining that a PTA is in place if it takes the form of a free trade area (FTA) or a
customs union (CU), essentially excluding from this definition partial scope agreements. The
information shown in panel 1 suggests that about 11.6 percent of the total sample (12405 out of
107079) is represented by country pairs that have a PTA in place. Panel 2 of Table 2.1 shows
that about 39.3 percent of the country pairs with a PTA in place also liberalize preferentially in
services (4871 out of 12405), i.e., form an EIA.

Notice that (Egger and Larch 2008) define the presence of PTAs and EIAs according to a
de jure definition following the WTO. As such, we test the robustness of our results using the
PTA information provided in (Baier et al. 2014), which is based on de facto norms. However,
they do not define the presence of EIAs following (Egger and Larch 2008). Instead, they define
agreements as partial scope agreements, FTAs, CUs, common markets, and monetary unions. As
such, when using their data, we define that a PTA is present if a country pair belongs to a full-
blown agreement, which excludes partial scope agreements. Moreover, we define that a country

pair belongs to an EIA if a PTA is in place, and (Egger and Larch 2008) data indicates a service

Mario Larch’s RTA dataset at https://www.ewf.uni-bayreuth.de/en/research/RTA-data/index.
html.
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agreement is also in place.

As pointed out above, another critical point to note here is that neither in Mario Larch’s data
nor the WTO’s are there any countries pairs where an EIA exists for a country-pair without the
presence of a PTA.!'” For our study, we first look at country pairs that are a part of a PTA and those
that also share a preferential agreement in service, i.e., belong to an EIA. We then construct two
explanatory variables PTA,;; and EIA,p, to denote the presence of a PTA and an EIA between
countries a and b at time t. The former takes a value of one if at time t a full-blown preferential
agreements (FTA or CU) in goods is present between countries a and b. Instead, EIA;, takes a
value of one if at time t there is a PTA present, and the agreement also covers services between
countries a and b, and zero otherwise.

We also investigate the effects of the degree of EIA depth by considering variations in the
definition of this variable that might be related to trade in intermediate goods. (Horn et al. 2010)
and (Bacchetta et al. 2011) discuss that an increasing number of preferential arrangements cover
goods and services and other policy areas. These areas include competition policy, intellectual
property rights protection, investments, money laundering, mining, etc. We believe that some of
these policy areas might be important in promoting the trade of intermediate goods. To investigate
our claim, we use the database created by (Hofmann et al. 2017) to analyze the effects of PTAs and
EIAs on trade in intermediate products. (Horn et al. 2010) divide the provisions under the WTO
into WTO+ (WTPplus) and WTO-X (WTOextra) policy areas. WTO+ includes policy areas such
as customs regulations, the General Agreement on Trade in Services (GATS), the Agreement on
Trade-Related Investment Measures (TRIMS), the Agreement on Trade-Related Aspects of Intel-
lectual Property Rights (TRIPS), antidumping, technical barriers to trade (TBT), among others,
and fall under the current mandate of the WTO. However, WTO-X includes provisions outside the

WTO mandate and includes policy areas related to investments, antidumping, environmental laws,

10 According to the WTO, the European Economic Area (EEA) represents the only preferential agreement covering
only services in our time-frame. It covers a service agreement between some members of the European Free Trade
Area (Iceland, Liechenstein, and Norway) and members of the EU. However, each member of the EFTA has estab-
lished separate FTAs with the EU in 1972. This implies that the EU and Switzerland only has an agreement covering
goods (PTA).
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nuclear safety, etc. The database by Hofmann et al. 2017 also provides information on whether
these policies are considered legally enforceable.'!

Thus, we focus on the following five areas beyond trade in goods that relate to FDIs and in-
tellectual property rights. We refine the definition of an EIA by using two WTO+ areas (TRIMS
and TRIPS)'? and two WTO-X areas (intellectual property rights (IPR) and investments). More
specifically, we construct three additional variants of the EIA (binary) variable to test our idea:
EIAWTO+ s, EIAWTO —deep i, and EIA WTO_leg,p;. In Table 2.2, we provide the agree-
ments covered by each of these variables and provide the number of countries satisfying these

different EIA definitions.

Table 2.2: Types of Agreements

Variable Contents Number of
Country Pairs
PTA Preferential agreements in goods 12,405
EIA Preferential agreements in goods and services (GATS) 4,871
EIA-WTO+ Preferential agreements in goods along 1,980
with provisions of TRIMS, TRIPS and GATS
EIA-WTOdeep,;,;  Preferential agreements in goods along with 860

provisions of GATS, TRIMS, TRIPS, IPR,
and investments
EIA-WTO-legal,;,; Preferential agreements in goods along with 824
provisions of GATS, TRIMS, TRIPS, IPR, and
investments that are legally enforceable

The variable EIA_ WT O+, takes a value of one if at time t a PTA in goods and services
(EIA) is present between countries a and b, and the agreement also covers policy requirements for
TRIMS and TRIPS. Otherwise, the value of this variable is zero. Similarly, EIA WT O — deep .
takes a value of one if at time t a PTA in goods and services (EIA) is in place between countries
a and b, and the agreement covers policy requirements for TRIMS, TRIPS, Intellectual Property

Rights (IPR), and investments. Finally, the variable EIA_ WTO_leg,,; takes on a value of 1 if at

"'"This means that any legal language used, if clear, can be appealed in a dispute settlement proceeding. Since the
assumption is that the formation of PTAs increases trades in intermediate goods, we also consider the role of an EIA
and its different policy coverage related to trade in intermediate goods.

12By definition, an EIA covers preferential trade in goods and services (GATS).
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time t a PTA in goods and services (EIA) is in place between countries a and b and the policy
requirements for TRIMS, TRIPS, IPR, and investments are legally enforceable. By construction,
these variables have a value equal to one for subsets of country pairs with an EIA. Table 2.2 shows
that only 16 (1,980 out of 12,405) , 6.9 (860 out of 12,405) , and 6.6 (824 out of 12,405) percent

of the country-pairs with a PTA present a value of 1 for these variables, respectfully.

2.2.3 Interdependence

As pointed above, the literature on the determinants of preferential agreements has shown that
the bilateral decision to form an agreement is affected by the formation of these agreements by
other (third) countries. Thus, it is reasonable to conjecture that current gravity models have not
fully captured the effects of preferential agreements formation by ignoring the interdependence
of agreements and their effects on bilateral trade flows. We elaborate more on this point as we
describe our econometric strategy. To capture this possible interconnection among PTAs, we
construct different measures of interdependence separately for the presence of PTAs and EIAs.

We follow the approach used by (Egger and Larch 2008) for the construction of both these
variables. Thus, our main interdependence measure focuses on the average share of PTAs across
other trade partners for a country-pair a and b at time t taking as weights the inverse of the dis-
tance between this country-pair and others. This strategy essentially decreases the effects of other
PTAs as distance increases. We name this variable INTERDPTA,;,;. Table 2.1 indicates that
INTERDPTA,;;’s average value for the PTA sample (0.449) is much greater than its value for
the entire sample (0.219). It suggests then that the bilateral decision to form a PTA is related
to having close country pairs that belong to a PTA. To calculate our measure of interdependence
across EIAs, we use an approach similar to that of the variable INTERDPTA,,;,. We measure
the interdependence among EIAs using the variable INTERDEIA ;. Again, the mean value for
this variable within the PTA sample (0.011) is much greater than its value for the entire sample
(0.002). Alternatively, we also measure interdependence following the theory-driven approach

proposed by Baldwin and Jaimovich 2012 for our robustness analysis. In this case, the bilateral
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decision to form a PTA depends on the volume of preferential trade between a member of the pair

with third countries.

2.3 Econometric Methodology

In this section, we lay out the econometric strategy used to investigate the effects of the for-
mation of preferential trade agreements in goods and services on the level and type of bilateral
imports. Additionally, we also mention some of the robustness tests/alternate methods mentioned
in the literature that we carry out.

Our analysis begins with a current albeit simple gravity model of bilateral trade flows with
theoretical underpinnings in the presence of trade costs. Following (Anderson and Van Wincoop
2003), country a’s imports from country b should depend not only on their bilateral trade frictions
but also on a price index for each member of this pair. These indexes represent multilateral re-
sistance terms since they capture the trade costs between country a and its trade partners, and an
equivalent index applies to country b. (Feenstra 2015) proposes the following fixed-effect panel

strategy !> to control for these price indexes:

Ln(Importsay) = Bo+ Bi PTAup + B2 ETA g + B3Xape + Yar + O + Eair (2.1)

Following Section 2.2, our dependent variable in expression (2.1) is the log of country a’s
imports from country b. The time-variant multilateral resistance terms are described by terms .
and ;,. We also estimate expression (2.1) while replacing the left-hand-side variable with nar-
rower definitions of the type of trade. In this case, we focus on the log of imports of inputs
(Import _Input,, ), differentiated inputs (Imports_Dif f,;;), and manufactured-differentiated in-

puts (Imports_Manuf,;) as dependent variables. Matrix X controls for other sources of bilateral

3Notice that (Matyas 1997) and (Bagwell et al. 2016) argue that proper estimation of the gravity model should
also include time fixed effects. They should control for world-level financial crisis such as the Asian financial crisis
in the 1990s and the great recession of 2008. Specification (2.1) also accomplishes it by using importer X year and
exporter x years fixed effects.
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trade frictions such as the log of the distance between two countries (Distance,p), a binary vari-
able indicating whether the population of two countries speak the same language (Comlang,p,),
and another indicator for countries that share a common border (Contiguity,;).'* Besides, matrix
X also controls for colonial ties, which have also been shown to be relevant drivers of bilateral
trade flows.

The key explanatory variables of interest are the binary variables representing the presence of
a preferential agreement in goods between countries a and b at year t (PTA,;;) and an agreement
extended to services (EIA,p,). The coefficient of the former 31 shows the direct effect of prefer-
ential agreements in goods, while the coefficient of the latter 3, shows the additional direct effect
of agreements that also include services. The summation of these coefficients then can be used
to gauge the average direct effect of a preferential agreement that includes goods and services.
Therefore, properly labeling these effects is essential. We label them as direct effects since (Egger
et al. 2011) show that the economic effects captured by the coefficients in gravity models, such
as expression (2.1), do not account for the effects of preferential agreements on other countries’
income and prices, etc. Consequently, they ignore the general equilibrium effects that can lead to
a negative bias on the effects of preferential agreements on bilateral trade.

(Baier and Bergstrand 2007) and (Baier et al. 2014) argue that measuring the direct effects of
preferential trade agreements based on expression (2.1) may still lead to endogeneity concerns,
and they offer two main reasons. First, they suggest that country-pair characteristics correlated
with the bilateral decision to form or join an agreement may be a source of biased results. We fol-
low them in addressing this concern by extending expression (2.1) with country-pair fixed effects.
Second, they point out that many preferential agreements phase out certain tariffs over several
years. Moreover, imperfect tariff pass-through may prevent preferential exporters from imme-

diately react to the formation of an agreement.'> Thus, they conclude that lagged values of the

4The fixed effects used in expression (2.1) also control for measures of economic size (GDP level) and degree of
development level (GDP per capita). Our econometric approach uses robust standard errors and cluster them at the
country-pair level. The reason for clustering at that level is that errors for observations within a country pair, say
exports from Afghanistan to Albania and from Albania to Afghanistan are likely to be correlated.

15(Besedes et al. 2020) do not find evidence that the delayed effects of PTA formation on trade are related to long
tariff phase-outs or imperfect tariff pass-throughs.
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binary variable PTA_;, should also become part of the econometric strategy, and we follow suit.
Our focus also includes understanding the additional effects of extending an agreement to include
services, so we also add lagged values for the variable ETA ;.

In this essay, we point to an additional source of endogeneity that may contribute towards
measuring the effects of preferential trade agreements. The literature has shown in multiple ways
and applications that the bilateral decision to form or join an agreement also depends on third-
country choices to form an agreement (see Egger and Larch 2008, Chen and Joshi 2010, Deltas
et al. 2012, Baldwin and Jaimovich 2012, among others). Therefore, the interdependence among
these decisions needs to be controlled since the trade effects of an agreement between countries a
and b also depend on the decision of third countries ¢ and d in forming an agreement. Likewise,
it may also be affected by countries a or b forming an agreement themselves with third countries.
Thus, we extend specification (2.1) by controlling for the distance-weighted average share of
other countries pairs that belong to a PTA or an EIA. These modifications then yield the following

gravity model:

Ln(Imports)ap = Po~+ B1 PTAup + B2 EIA e + B3 PTAapr—5 + Ba PTAgpi—10 + Bs EIA g —s

+Bs EIAup—10 + B7 INTERDPTA iy + Bs INT ERDEIA 4t + Yar + Olpr+ <ap +Eabr
2.2)

Expression (2.2) contains country-pair fixed effects (e<,;) and the 5- and 10-year lags cap-
turing the delays in the effects of preferential agreements on bilateral trade shown to be impor-
tant by Baier and Bergstrand 2007. Importantly, they control for variables related to the interde-
pendence of preferential agreements in goods (INT ERDPTA ;) and the interdependency among
agreements that expand into services areas (INTERDEIA,;). These two variables control for
third-country preferential liberalization effects on the bilateral trade between countries a and b.
According to expression (2.2), the effects of preferential trade agreements can then be decom-
posed in a direct effect of two countries in a pair joining or forming a bilateral agreement, given

by the groups of coefficients B; — B3 and B4 — B¢, and the effects due to the formation of pref-
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erential agreements by third-country pairs, described by coefficients ; and 3. Expression (2.2)
represents then our main specification.

(Fugazza and Nicita 2013) describe a related application to the idea that the decisions of third
countries on preferential trade affect other country-pairs trade flows. In their approach, the value
of preferential agreements is determined by the importance of bilateral concessions between two
members and the relative concessions extended by each of these members to third countries. In-
stead, the interdependence controls included in expression (2.2) account for third-country pairs’
decisions in forming preferential agreements, which goes beyond each country’s decision in a
pair relative to third countries. On the other hand, (Fugazza and Nicita 2013) approach explores
the channels through which the direct effect should depend on bilateral tariffs, trade flows, and
trade elasticities. We are agnostic about these channels and focus on the direct effects of bilateral
decisions on preferential trade and the third-country effects of preferential trade formation.

As explained above, we follow (Egger and Larch 2008) and the WTO’s approach in defining an
EIA as preferential agreements extended to include service areas. Since all country-pairs with an
agreement in services in the WTO’s regional trade agreement’s database also have an agreement
in goods, we can then assume that EIAs represent deeper agreements than a full-blown preferen-
tial agreement involving only goods (PTA). The literature has offered alternative definitions of a
preferential agreement’s depth. On the one hand, (Baier et al. 2014) rely on specific agreement
types in determining their depth. In their approach, a CU is deeper than an FTA since it involves
internal free trade (following WTO’s Article XXIV) and common external tariffs. In turn, a com-
mon market is deeper than a CU since it also requires free movements of labor and capital on top
of common external tariffs. Finally, a monetary union is deemed deeper than a common market
since it also includes adopting a common currency. Their approach closely follows the steps taken
by the European Union in integrating its members.

Alternatively, (Hofmann et al. 2017) defines the depth of an agreement by considering the
policy areas covered regardless of its type (e.g., CU versus FTA). An example may assist in un-

derstanding their approach. According to the WTO, Economic Community of West African States
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(ECOWAS) is a CU that does not include services or investment clauses. Instead, NAFTA is an
FTA that also covers services areas, investment and property rights clauses. In (Hofmann et al.
2017) NAFTA is an FTA but deeper than the ECOWAS. Thus, we explore whether deeper agree-
ments in the form of EIA policy areas leads to increasing bilateral trade, in particular in the form of
differentiated inputs. To achieve this objective we extend and simplify expression (2.2) to include

the variants of the EIA variables discussed in Section 2.2 as follows:

Ln(Imports)qpe = Bo+ B1 PTAups + Bo EIA e + B3 EIA —WTO + 44 +Bs EIA —WTOdeep

+Bs EIAWTO_legal g + B INT ERDPTA 45t + Yar + O+ o<y +Eapr
2.3)

where the coefficients i — 5 control for the direct effects of a country-pair joining or forming
a preferential agreement including the direct effects due to goods, service, and additional areas.
We remove then temporal lags of these effects, but results including them show similar patterns.'®

Expression (2.2) addresses different endogeneity concerns related to the effects of preferential
agreements on bilateral trade. Other papers have also addressed additional endogeneity concerns
regarding gravity trade models. An important one refers to the presence of a significant number of
zero trade flows across countries, possibly representing an essential source of information which
are discarded by the estimation of log-linearized gravity models such as expressions (2.1)-(2.3)
(for more details, see, (Piermartini and Yotov 2016). (Silva and Tenreyro 2006) show that ignoring
zero trade flows in the gravity model causes biased estimation results because of heteroscedastic-
ity. They propose using a Poisson Pseudo Maximum Likelihood (PPML) model to incorporate
zero trade flows in the estimation process, and one of our robustness tests then pursues this esti-

mation method for our baseline model (expression 2.2)."7

16(Foster et al. 2011) examine the impact of EIAs using a single dummy variable.
17(Egger et al. 2011) and (Baier et al. 2019) rely on the PPML model to estimate the gravity equation.
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2.4 Empirical Results

2.4.1 Endogeneity Bias

Table 2.3 contains the results of the estimation of specification (2.1). It provides us the op-
portunity to show the general soundness of our data by verifying that familiar drivers of bilateral
trade also appear in our dataset. Besides, we can test the contribution of these drivers to different
measures of bilateral trade, focusing on trade of differentiated inputs. The specifications used in
columns (1)-(4) control for the presence of an agreement in goods (PTA,; ), while the specifica-
tions used in columns (5)-(8) control for preferential trade in goods (PTA,;) and agreements that
also cover service policies (ETA,;). Besides, the specifications used in columns (1) and (5) use
the log of country a’s imports from country b as the dependent variable. Instead, the specifications
used in columns (2) and (6) use the log of imports of inputs (Import Input ;) on the left-hand-
side, columns (3) and (7) rely on the log of differentiated inputs (Imports_Dif f,), and columns
(4) and (8) on the log of manufactured-differentiated inputs (Imports_Manuf,;,) as dependent

variables.
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Table 2.3: Reflecting on Endogeneity Issues

ey 2) 3) “) ®) (6) ) (®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
PTA 0.203%**  (.233%** 0.306%** 0.357%*%* 0.451%*%  0.427%%* 0.486%** 0.515%**
(0.045) 0.047) (0.045) (0.044) (0.053) (0.055) (0.053) (0.052)
EIA -0.765%**  -0.592%*%* -0.544 % -0.476%%*
(0.073) (0.076) (0.072) (0.072)
Distance -1.522%%%  _].592%*%* -1.520%%%* -1.488%*** -1.537%%*  -1.605%** -1.533%x -1.500%%*%*
(0.024) (0.025) (0.024) (0.024) (0.024) (0.025) (0.024) (0.024)
ComLang 0.628%**  (0.526%%* 0.655%*%* 0.709%%* 0.614%**  (.5]15%** 0.645%** 0.700%**
(0.043) (0.046) (0.043) (0.044) (0.042) (0.046) (0.043) (0.044)
Contiguity 0.214 0.162 0.217* 0.263%* 0.182 0.135 0.192 0.241%*
(0.133) (0.130) (0.125) (0.125) (0.129) (0.127) (0.123) (0.123)
Colony 1.205%**  1.303%** 1.272%%%* 1.291%*%* 1.167%%%  1.274%%* 1.245%%%* 1.268%*%*
(0.124) (0.124) (0.120) (0.118) (0.122) (0.123) (0.118) (0.116)
ComCol 0.795***  (.808*** 0.789%* 0.7971%%* 0.802#**  (.813*** 0.794 5% 0.795%**
(0.056) (0.060) (0.057) (0.059) (0.055) (0.060) (0.057) (0.059)
Constant 27.948%**%  28.184%**  26.555%** 26.134%**%  28.088*** 28.3006%**  26.673%** 26.240%*%*
0.214) (0.225) (0.216) (0.216) (0.211) (0.223) (0.214) (0.214)
Observations 107,079 97,324 91,603 88,702 107,079 97,324 91,603 88,702
R-squared 0.774 0.743 0.767 0.768 0.775 0.744 0.768 0.769
AIC 435304 406831 366678 356071 434924 406638 366487 355928
BIC 435304 406831 366678 356071 434924 406638 366487 355928
Effect of trade 0.225%*%  (0.262%%* 0.358%#%* 0.429%3%* 0.57* 0.533*%* 0.6258%%*%* 0.6736%**
in goods
Effect of trade (0.269)**  (0.152)** (0.056) (0.0397)
in goods and services
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE no no no no no no no no

Notes: Standard errors in parentheses. * p<0.10, ** p<0.05 and *** p<0.01.



The results in Table 2.3 indicate that the coefficient of the variable PTA is positive and sta-
tistically significant throughout columns (1)-(8). The direction of these results is in line with the
literature. However, the coefficient for the variable EIA is negative in columns (5)—(8), indicat-
ing that extending an agreement to include services tends to decrease bilateral trade versus an
agreement covering only goods. We report the direct effects of preferential agreements in goods
and those agreements involving goods and services at the bottom of Table 2.3. We measure the
former effect using the coefficient of the variable PTA, while the latter uses the summation of the
coefficient of variables PTA and EIA. Focusing on the specification used in column (4), we con-
clude that the formation of an agreement covering only goods (PTA) increases, on average, trade

of manufactured-differentiated inputs by 43% (¢%3>7 -1

=(0.43). Instead, the specification used
in column (8) suggests that an agreement covering only goods increase trade of manufactured-
differentiated inputs by 67% (e(*-31%) -1 =0.67).

We can also ascertain the direct effect of an agreement that covers goods and services on
imports of manufactured-differentiated inputs. In this case, the results shown in column (8) revel
that the average direct effect of goods and services can be found to be negative, suggesting a
decrease in trade of 4 percent. However, this effect is not statistically significant. In general, the
results in Table 2.3 have to be interpreted with caution. (Baier and Bergstrand 2007) confirmed
that, due to the self-selection of country pairs into preferential agreements, the estimation of the
effects of PTAs suffer from endogeneity bias in these cases. They confirmed that the effects of PTA
formation were much greater than originally revealed in the earlier gravity equation literature by
incorporating panel data techniques. Thus, the specifications used in Table 2.3 may lead to biased
estimates of the effects of PTAs and EIAs and we address the potential endogeneity issues below.

Despite potential endogeneity concerns, the estimated effects of other control variables, in-
cluded in matrix X of specification 2.1, are is in line with economic intuition and the literature. For
instance, the coefficient of variable Distance (log of distance) is negative and statistically signifi-
cant. It implies that a 1% increase in distance reduces trade by 1.5% (column (1)). The direction

of the effects found in other popular binary control variables in matrix X (ComLAng, Contiguity,
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Colony, ComCol) matches the existing literature and are statistically significant, except for the
variable Contiguity in some specifications. Notice that, as we move across columns, the number
of observations decreases since, as we adopt narrower import measures, zero trade flows increase.
The number of observations is 107,079 for unidirectional imports that reduces to 97,324 for im-
ports only of inputs. The number of observations falls further to 91,603 for differentiated inputs

and then 88,702 for differentiated-manufactured inputs.

2.4.2 Correcting Endogeneity Bias

As mentioned in both (Baier and Bergstrand 2007) and (Baier et al. 2014), measuring the direct
effects of preferential trade agreements based on expression (2.1) may still lead to endogeneity
concerns. To address their concerns, we follow their advice and add country-pair fixed effects to
the specifications used panel A of Table 2.4, on top of controls already used in specification (2.1).
As these two papers argue, specific country-pair characteristics may be related to the bilateral
decision to form or join an agreement, leading to biased results in the absence of this set of fixed
effects. Furthermore, these papers argue that tariffs take several years to phase out, and there may
be imperfect tariff pass-throughs as preferential liberalization is implemented. Thus, we add lags
of 5 and 10 years for both binary variables, PTA;; and EIA,;, in panel B of Table 2.4.

Following a strategy similar to the one used in the previous table, the specifications used in
columns (1) — (4) only use the variable PTA,;;, whereas specifications used in columns (5) — (8)
also control for the presence of preferential agreements in goods and services using the variable
EIA,,. The dependent variable varies according to the type of trade considered in line with
the strategy adopted in the previous table. The coefficients of the variable PTA are positive and
statistically significant throughout columns (1)-(8). Moreover, in this table, the coefficient of the
EIA variable is positive and statistically significant (see columns (5) — (8)), compared to Table
2.3, where they were negative. It is clear then that, in particular, accounting for country-pair
fixed effects seems to be relevant in controlling for important endogeneity bias, which seems very

relevant for the effect of adding services to a preferential agreement, variable ETA ;.
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In panel A of Table 2.4, we report the direct effects of preferential agreements in goods and
goods and services. Compared to the results shown in Table 2.3, we conclude that PTA/EIA forma-
tion has a magnified impact on trade in particular for imports of differentiated and manufactured-
differentiated inputs. The bilateral decision to form agreements covering only goods (coefficient
of PTA) increases trade in inputs by 22.75%, whereas it increases trade in differentiated goods in-
creases by 26.6%, and the trade in manufactured differentiated inputs by 26.7% (e*237 -1 =0.267)
according to columns (2)-(4), respectively. Importantly, all these effects are statistically signifi-
cant.

Similarly, the extension of an agreement to include services, increases trade in inputs by 43.9%
according to column (2), whereas it increases trade in manufactured differentiated inputs increases
by 39.24% according to column (8). Importantly, the Akaike (AIC) and Schwarz (BIC) criteria
suggest that the specifications including the EIA variable are (slightly) superior statistically to the
specifications omitting this variable.

As mentioned earlier, the specifications used in Panel B of Table 2.4 add lagged variables of
both PTA and EIA variables for 5 and 10 years, while maintaining all additional controls used
in Panel A, including the country-pair fixed effects. We maintain the same dependent variables
used in Panel A across coulmns. Likewise, the specifications used in columns (1) through (4)
focus on PTA and lagged PTA variables, whereas the specifications used in columns (5) through
(8) additionally controls for preferential access in goods and services (EIA) to check for this
additional effect related to services. Again, most of our coefficients for PTA, lagged PTA, EIA,
and lagged EIA variables are positive and significant. Moreover, these results are economically
significant. The results in column (4) suggest that the country-pair decision to form or join an
agreement in goods increases the trade in manufactured-differentiated inputs by 43.5%, whereas
the results shown in column (8) suggest that the formation of an agreement including goods and

service coverage increases the same type of trade by 66.4% after ten years (column (4) and (8)).
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Table 2.4: Correcting Endogeneity Bias

ey @) 3) “) (%) (6) (N (®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
| Panel 4A \
ELPTA 0.124%%%  (.205%** 0.236%** 0.237%%* 0.055 0.107%%* 0.173%** 0.176%**
(0.035) (0.040) (0.037) (0.038) (0.039) (0.044) (0.042) (0.042)
ELEIA 0.183%**  (.257*** 0.165%** 0.155%**
(0.041) (0.047) (0.043) (0.045)
Constant 14.987***  14.703%** 13.753%%* 13.645%*%* 14.986%**  14.702%** 13.752%** 13.644 %%
(0.004) (0.005) (0.005) (0.005) (0.004) (0.005) (0.005) (0.005)
Observations 107,079 96,366 90,394 87,363 107,079 96,366 90,394 87,363
R-squared 0.891 0.873 0.885 0.885 0.891 0.873 0.885 0.885
AIC 357242 333005 296176 286694 357222 332971 296161 286681
BIC 357242 333005 296176 286694 357222 332971 296161 286681
Effect of trade in goods 0.132%*%*  0.2275%*%*  (0.2661%** 0.267%** 0 0.1129%**  (0.1889%*** 0.192%**
Effect of trade in goods and services 0.201%**  (0.439%** 0.4021%** 0.3924#%*
‘ Panel 4B
ELPTA 0.058* 0.119%%*%* 0.165%%*%* 0.154%%%* 0.033 0.080* 0.129%%%* 0.112%%*
(0.034) (0.040) (0.037) (0.038) (0.039) (0.045) (0.042) (0.043)
ELPTA 5 0.149%**  (.188*** 0.178*%* 0.207%%*%* 0.119%**  (.139%%** 0.146%%** 0.186%%*%*
(0.036) (0.043) (0.040) (0.042) (0.039) (0.045) (0.042) (0.044)
ELPTA_10 0.097***  (.152%** 0.051 0.062 0.040 0.097*%* 0.039 0.060
(0.034) (0.039) (0.039) (0.041) (0.036) (0.042) (0.042) (0.044)
ELEIA 0.109%* 0.148%** 0.106%*%* 0.111%*
(0.042) (0.049) (0.046) (0.047)
ELEIA S 0.121%*%*  (0.203%** 0.139%** 0.101**
(0.040) (0.048) (0.045) (0.048)
ELEIA_10 0.206%**  (0.135%** -0.043 -0.080
(0.044) (0.049) (0.048) (0.050)
Constant 14.975%**  14.685%** 13.740%** 13.630%** 14.973%*% 14 683%** 13.740%** 13.630%**
(0.005) (0.006) (0.006) (0.006) (0.005) (0.006) (0.006) (0.006)
Observations 107,079 96,366 90,394 87,363 107,079 96,366 90,394 87,363
R-squared 0.891 0.873 0.885 0.886 0.891 0.873 0.885 0.886
AIC 357207 332946 296145 286650 357168 332897 296130 286640
BIC 357207 332946 296145 286650 357168 332897 296130 286640
Effect of trade in goods 0.355%**  (.582%** 0.409%** 0.435%** 0.126%**  0.371%** 0.316%** 0.346%**
Effect of trade in goods and services 0.742%%% 1.223%%* 0.682%%*%* 0.664%*%**
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes




Notice that a comparison between the contribution of agreements that only cover goods (co-
efficient of PTA variable), relative to the importance of extending it to services (coefficient of
the EIA variable), suggests that the contribution of both areas are balanced with a slight edge to
agreements covering goods only. Importantly, these results are strongly statistically significant,
and, likewise, the models controlling for the presence of EIAs performs slightly better than the

results using only the PTA variable. This results is in line with Panel A of Table 2.4.

2.4.3 Addition of Interdependence

As explained above, the literature has concluded that the bilateral decision to form or join a
preferential agreement also depends on the decision made by third countries about forming their
own agreements. This interdependence effect present in PTA decisions exist because the formation
of an agreement affects trade flows of countries potentially unrelated with this arrangement. The
specifications used in Table 2.4 do not control for third-country choices, thereby preventing the
model from controlling for the interdependence effect among preferential agreements, potentially
leading to bias in our estimates. This may potentially affect our measurement of the effects of
preferential trade agreements. In Table 2.5, we then estimate expression (2.2) that controls for
these interdependence effects and this table represents our baseline results. Specifically, we control
for variables related to the interdependence of preferential agreements in goods INTERDPTA ,;)
and the interdependency among agreements that expand into services areas (INTERDEIA ;)
along with 5 and 10 year lags of the said binary variables. We also control for country-pair fixed
effects along with imported x time and exporter x time fixed effects. Besides, the left-hand-side
variable measuring the different types of trade varies similarly across columns to previous tables.

The results suggest that our coefficients for the PTA interdependence, PTA, and PTA lagged 5
and 10 years are positive and, mostly, statistically significant throughout columns (1) to (4). We
then add the EIA interdependence variable, and other EIA control variables, to columns (5) to (8).
Our coefficients for PTA interdependence, PTA, EIA, and PTA and EIA lagged 5 and 10 years are

primarily positive and significant. Our coefficient of the EIA interdependence is neither positive
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nor significant; hence we remove it in later estimations.

Since our interdependence variables control for third-country preferential liberalization effects
on the bilateral trade between countries a and b, we can estimate the impact due to the formation
of preferential agreements by third-country pairs using the INTERDPTA and INTERDEIA coeffi-
cients.'® The bottom panel on Table 2.5 has the direct and indirect (third-country) effects of trade

laid out.

8We use the terminology third-country and indirect effects interchangeably.
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Table 2.5: Main Specification

ey 2 3) “4) ) (6) (N ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
InterdPTA 0.652%**  (0.849%** 0.830%** 0.484** 0.555%**  (.701*** 0.778%#* 0.437**
(0.185) (0.212) (0.195) (0.197) (0.188) (0.215) (0.198) (0.201)
InterdEIA -0.972 1.131 0.205 0.736
(0.635) (0.756) (0.702) (0.744)
PTA 0.015 0.063 0.112%*%* 0.124%** -0.006 0.043 0.085%* 0.091%*%*
(0.036) (0.042) (0.039) (0.040) (0.041) (0.046) (0.043) (0.045)
PTA; 0.134%**  (0.169%** 0.160%** 0.197%*%* 0.109%**  (.123%%** 0.130%** 0.176%*%*
(0.037) (0.043) (0.040) (0.042) (0.039) (0.045) (0.042) (0.044)
PTA0 0.081%*  0.13]1%%** 0.031 0.050 0.032 0.087%*%* 0.028 0.053
(0.034) (0.040) (0.040) (0.041) (0.036) (0.042) (0.042) (0.044)
EIA 0.110%* 0.119%* 0.086* 0.092%*
(0.044) (0.051) (0.047) (0.049)
EIA; 0.125%**  (0.190%** 0.133%#%* 0.093*
(0.040) (0.048) (0.045) (0.048)
EIA0 0.184%#%* 0.102%* -0.077 -0.101#*
(0.045) (0.050) (0.048) (0.050)
Constant 14.840%**  14.506%** 13.562%%%* 13.525%%%* 14.859%%*  14.533%%* 13.573%%%* 13.534%%%*
(0.039) (0.046) (0.043) (0.043) (0.040) (0.046) (0.043) (0.044)
Observations 107,079 96,366 90,394 87,363 107,079 96,366 90,394 87,363
R-squared 0.891 0.873 0.885 0.886 0.891 0.873 0.885 0.886
AIC 357186 332916 296112 286641 357155 332877 296104 286634
BIC 357186 332916 296112 286641 357155 332877 296104 286634
Effect of trade 0.2398#**  ().349%** 0.312%#%* 0.3799%%** 0.115%**  (.233%#* 0.239%#* 0.306%**
in goods
Effect of trade 0.695%**  (.861%*%* 0.543%#% 0.420%**
in goods and services
Indirect Effect 0.0997#**  (0.1299%*** 0.127%#%* 0.074%*%* 0.0849%**  0.1072%** 0.119%#* 0.0669%***
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes

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



Focusing on column (8) of Table 2.5, our empirical results show that trade in manufactured-
differentiated inputs increases by 30%'® due to a bilateral decision to form an agreement in goods
pair after ten years, whereas trade in manufactured-differentiated inputs increases by 42%”° when
we extend the agreement to cover goods and services. So the marginal effects of adding policies
covering services increases trade directly by (42%-30%) = 12%.

Most importantly, the results in column (8) highlight that the indirect effect due to the forma-
tion of preferential agreements by third-country pairs is 6.7% (0.153%0.437).2! That is, if we add
interdependence to the mix, preferential agreements increases trade in manufactured-differentiated
inputs by around 50%. Besides, we conclude that interdependence in goods matters the most,
while we can’t find a significant interdependence effect by adding services. This result makes
sense since our left-hand-side variables control for different type of trade in goods. So what mat-
ters in terms of services is the direct bilateral relationship. Thus, the specifications used below do

not control for the interdependence across EIAs.

2.4.4 Depth of Agreement in Services

(Foster et al. 2011) examine the impact of EIAs using a single dummy variable. They find there
is a positive effect of regional trade agreements on the extensive margin of trade. Instead, (Baier
et al. 2014) define that customs unions, common markets, and economic (monetary/fiscal) unions
are deeper preferential agreements than FTAs, and equivalently, these agreements are deeper than
one-way PTAs and partial scope PTAs. As explained in Section 3, they then investigate whether
this definition of preferential agreement’s depth leads to more bilateral trade flows and affects

differential the extensive and intensive margins.

19Direct Effect of goods= e(*-091+0-176)_1=0.306

20Direct Effect of goods and services= (0-091+0:176+0.092+0.093-0.101) _1-() 42

2l Calculation:
1. coefficient in the table for InterdPTA is: 0.437.

2. Standard deviation in the descriptive table is 0.153 for interd PTA
3. Multiply the reported standard deviation with the coefficient to get the indirect effect of trade
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We define an agreement’s depth based on the EIAs’ policy coverage and investigate whether
broader EIA coverage leads to more bilateral trade, particularly when it comes to bilateral trade
in inputs. As explained above, we include four EIA dummies, ETA,; -agreement in goods and
services (GATS), EIA — WT O+, -consists of an agreement in goods and services along with
provisions on TRIMS and TRIPS, EIA —WT Odeep,;,- includes an agreement in goods and ser-
vices, TRIMS, TRIPS, along with provisions on IPR and investment, and EIA WTO _Legal ;;; -
this includes all the provisions of WT Odeep,,; and EIA — W T O+, that are legally enforceable.
As explained earlier, we define an EIA as a preferential agreement extended to include services.

We run regressions using the different variants of EIAs explained above using expression 2.3.
Each column builds upon the EIA variable that controls for the presence of preferences in goods
and services. The specifications used in columns (1)-(4) on Table 2.6 have differentiated inputs
as the dependent variable, whereas the last 4 (columns (6) to (9)) use differentiated-manufactured
inputs. Columns (1) and (6) only control for the variable EIA,;; columns (2) and (7) adds EIA —
WTO+ 45, which covers all major WTO programs (GATS, TRIPS, and TRIMS). Columns (3)
and (8) have the addition of EIA —WT Odeep,;, in which an EIA covers investment policy and
additional intellectual property rights not addressed under TRIPS, and column (4) and (9) have all
the four EIA specifications, namely, EIA,p;, EIA —WTO+ 4, EIA—WTODeepg:, and EIA —
WTOLegal ;.

In all specifications, we find that the effects of the PTA and EIA variables are positive and
statistically significant. Likewise, our measure of the Interdependence variable (InterdPTA) has
a positive coefficient across all specifications, suggesting again that third-country PTA effects are

economically and statistically important.
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Table 2.6: Deeper EIAs

) (@) 3 (C)) &) (6) O] ® () (10)
Variables Imports Imports Imports Imports Imports Imports Imports Imports Imports Imports
Differentiated Differentiated Differentiated Differentiated Differentiated Manufactured Manufactured Manufactured Manufactured Manufactured
Differentiated Differentiated Differentiated Differentiated Differentiated
InterdPTA 0.879%%%* 0.884%*%* 0.873%%* 0.866%** 0.907%%*%* 0.565%%* 0.5517%%%* 0.538%*%* 0.529%%* 0.585%%**
(0.194) (0.197) (0.197) 0.197) (0.195) (0.195) (0.199) (0.199) (0.199) (0.197)
PTA 0.118%%* 0.117%%* 0.119%%%* 0.124 % 0.154 %% 0.142%%* 0.145%%%* 0.148%#* 0.154 %% 0.175%%*
(0.042) (0.043) (0.043) (0.043) (0.0399) (0.043) (0.044) (0.044) (0.044) (0.0409)
EIA 0.136%** 0.140%** 0.135%%* 0.138%*%* 0.136%** 0.127%%* 0.122%%* 0.126%**
(0.044) (0.047) (0.047) (0.047) (0.045) (0.049) (0.049) (0.049)
EIA-WTO+ -0.011 0.071 0.077 0.029 0.125%%* 0.132%%*
(0.046) (0.048) (0.048) (0.047) (0.050) (0.050)
EIA-WTOdeep -0.165%** -0.648%** -0.192%%*%* -0.754%*
(0.049) (0.176) (0.051) (0.159)
EIAwTOpegal 0.505%*%* 0.588%*%*
(0.179) (0.162)
Constant 13.561%%%* 13.560%%** 13.563%%*%* 13.563%%*%* 13.56%*%* 13.521%%%* 13.523%%* 13.526%** 13.527%#%% 13.52%%%*
(0.043) (0.043) (0.043) (0.043) (0.0435) (0.043) (0.044) (0.044) (0.044) (0.0441)
EIAindex1 0.00530 0.00693*
(0.00416) (0.0041)
Observations 90,394 90,394 90,394 90,394 90,394 87,363 87,363 87,363 87,363 87,363
R-squared 0.885 0.885 0.885 0.885 0.885 0.885 0.885 0.885 0.885 0.885
AIC 296124 296126 296123 296121 286668 286669 286664 286661
BIC 296124 296126 296123 296121 286668 286669 286664 286661
Effect of trade 0.1254%%% 0.124 %% 0.1263%** 0.1320%* 0.166%** 0.152%%% 0.156%%* 0.159%%%* 0.166%** 0.196%**
in goods
Effect of trade 0.289%** 0.2928%** 0.0930 0.1264 0.320%* 0.312%%* 0.225%%*%* 0.278%** 0.199%**
in goods and services
Indirect Effect 0.1345%%* 0.1353%%* 0.1336%** 0.1325%%%* 0.1388%** 0.0864%**%* 0.084 3% 0.0823%%** 0.08 %% 0.0895%%*%*
Importer FE yes yes yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes yes yes

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



Noticeably, we find that extending an agreement that includes goods and service policies
to add TRIMS and TRIPS policies (EIA-WTO+) affects positively the trade of differentiated-
manufactured inputs according to the results shown in columns (7)-(9). Importantly, adding
clear language to agreements to enforce these different clauses (EIA — WTOLegal,,;) has a pos-
itive effect on bilateral trade according to columns (4) and (9). However, The effect of ETA —
WTODeep,, is negative and statistically significant, suggesting that adding investment and prop-
erty rights clauses do not lead to more bilateral trade flows.?

Focusing on column (9), we find that the direct effect of preferential trade in goods increases
trade of manufactured-differentiated inputs between a country pair by 16.7%. Besides, the pres-
ence of PTAs among third-countries (indirect effect) increases bilateral trade in manufactured-
differentiated inputs by 8.1%. Importantly, the direct effects of forming an EIA covering all poli-
cies considered here increases the bilateral trade of manufactured-differentiated inputs by 27.8%.
These results suggest that forming EIAs that include legally enforceable provisions for TRIMS,
TRIPS, IPR, Investment, and GATS have a strong and positive effect on bilateral trade. Accord-
ingly, if we consider the direct and indirect effects of deep EIAs that include legally enforceable
provisions, we conclude that the total effect on bilateral trade is about 35.9% (27.8%+8.1%).

We conduct principal component analysis to reduce the dimension of the indicators for eco-
nomic integration agreements (EIA). For this we create four different EIA variable; EIA_GAT TS,
EIA_TRIMS, EIA_TRIPS, ELEIA iprinv. EIA_GATTS is equal to one if a PTA exists and there
are provisions for GATTS. EIA_TRIMS is equal to one if a PTA exists and there are provisions
for TRIMS in the agreement, EIA_TRIPS is equal to one if a PTA exists and there are provisions
for TRIPS in the agreement and ELEIA_IPRINV is equal to one if a PTA exists and there are
provisions for investment and property rights in the agreement. We report regression results using
these the principal component, denoting EIAIndex1, in Table 2.6 columns (5) and (10). We find

that EIAindex1 has a positive effect on bilateral trade.

22This is because in the dataset by the world bank there are instances where the agreement is an EIA, there are
provisions for TRIPS but no provision for GATS (Eg: EU-Serbia and Eurasian Economic Union (EAEU) - Accession
of Kyrgyz Republic).
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2.5 Robustness

In Tables 2.3 and 2.4, we strive to control for additional factors that are related to the formation
of preferential trade agreements and could in their absence raise endogeneity concerns. Still, we
can follow the literature and more formally test the possibility that endogeneity concerns still
remain by adding lead variables for the PTA and EIA variables. Essentially, we use the same
specifications used in our baseline results described in Table 2.5. The addition of these lead
variables represent a test of exogeneity for these PTA and EIA variables. The results shown
in columns (1)-(4) suggest that the lead variable for the formation of PTAs (PTA_lead5) is not
statistically significant across specifications. These results suggest we have no evidence to suggest
endogeneity concerns of these baseline results. Notice that the same applies to this variable across
columns (5)—(8). On the other hand, the lead variable for the formation of an EIA is slightly
significant in a few specifications across columns (5)-(8). In sum, our lead variables are mostly
insignificant suggesting few concerns about remaining endogeneity issues.

The bottom panel on Table 2.7 describes the direct and indirect effects of preferential trade. Fo-
cusing on column (8), we can conclude that the formation of a PTA increases trade of manufactured-
differentiated inputs by 37.8%, whereas an agreement that covers goods and services increases
trade in manufactured-differentiated inputs increases by 89%. Besides, the indirect effect due to
the formation of preferential agreements by third-country pairs is 6.74%. These results reinforce
our baseline results and confirm the importance of preferential trade in determining bilateral trade

agreements.
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Table 2.7: Addition of Lead Variable

ey 2 3) “4) ) (6) (N ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
InterdPTA 0.822%**  (.927%%** 0.864%** 0.554%* 0.650%**  0.717%%** 0.740%** 0.441%
(0.208) (0.235) (0.215) (0.222) (0.212) (0.240) (0.220) (0.227)
PTA 0.077* 0.132%%* 0.139%#** 0.167%** 0.067 0.103* 0.118%*%* 0.139%*%*
(0.045) (0.054) (0.052) (0.054) (0.048) (0.056) (0.054) (0.056)
PTAS 0.120%** 0.113%* 0.136%** 0.214%%*%* 0.074 0.064 0.095* 0.182%*%*
(0.044) (0.051) (0.049) (0.051) (0.046) (0.052) (0.051) (0.053)
PTA_10 0.120%%*  (.195%** 0.051 0.004 0.060 0.137%*%* 0.030 -0.016
(0.042) (0.047) (0.048) (0.049) (0.044) (0.049) (0.051) (0.052)
PTA lead5 0.009 0.044 0.077* 0.044 -0.010 0.016 0.056 0.011
(0.039) (0.045) (0.043) (0.044) (0.046) (0.051) (0.049) (0.050)
EIA 0.128##*  (.214%*%* 0.134%%* 0.155%**
(0.046) (0.052) (0.052) (0.054)
EIA_S 0.247%**  (.245%** 0.224%*% 0.158%**
(0.050) (0.054) (0.054) (0.057)
EIA_10 0.126%** 0.082 -0.096* -0.096*
(0.046) (0.051) (0.051) (0.053)
EIA lead5 0.089* 0.115%* 0.078 0.100*
(0.048) (0.054) (0.053) (0.053)
Constant 14.798%*%  14.527*%*  13.586%** 13.535%%* 14.827%%%  14.562%%** 13.607%*%* 13.555%%%*
(0.038) (0.044) (0.041) (0.042) (0.039) (0.045) (0.042) (0.043)
Observations 82,994 74,647 69,454 66,994 82,994 74,647 69,454 66,994
R-squared 0.896 0.879 0.890 0.892 0.896 0.879 0.890 0.892
AIC 268545 249349 219806 211471 268501 249294 219781 211447
BIC 268545 249349 219806 211471 268501 249294 219781 211447
Effect of trade 0.373%%% 0.55%%* 0.42%%* 0.46%** 0.26%* 0.23%#* 0.378%
in goods
Effect of trade 0.8%%* 1.16%%* 0.606%#** 0.89%#%*
in goods and services
Indirect Effect 0.1258#**  (0.1418%**  (.]13]12%** 0.0848***  0.0995%** 0.1097***  (0.1132%%%* 0.0674%**
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes

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



2.5.1 Addition of Zeroes

As mentioned earlier, a significant number of zero trade flows across countries are disregarded
when using log-linearized gravity models estimation techniques above. As discussed by (Silva
and Tenreyro 2006) and (Helpman et al. 2008), ignoring zero trade flows may create selection
bias in estimating gravity equations. Therefore, in Table 2.8, we use a Poisson Pseudo Maximum
Likelihood (PPML) model to incorporate zero trade flows in the estimation of our baseline model
(expression (2.2)). To incorporate zero trade flows, we ascertain that unidirectional bilateral trade
flows is zero if total imports for a specific importer is zero. This approach changes the number of
observations from 107,079 to 147,936 (see column 1), representing a substantial increase in the
number of observations.

The results described in Table 2.8 confirm the positive contributions of PTA interdependence,
PTA, and PTA lagged 5 and 10 years to bilateral trade flows across all columns. Importantly, most
of these effects are statistically significant. Following Table 2.5, we add the EIA and lagged EIA
variables to columns (5) — (8). These results suggest that the adding services to an agreement
focusing on goods affects positively bilateral trade only after 10 years of the implementation of
such agreement. Despite this lagged effect of the formation of EIAs, all results have similar
direction relative to the baseline results found in Table 2.5. In sum, our baseline results are robust

to selection bias related to the absence of zero trade flows.
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Table 2.8: Zero Trade Value-Poisson

ey 2 3) “4) (&) (6) (N ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
InterdPTA 0.605% 1.018%* 0.371 0.351 0.649%* 1.096%** 0.405 0.390
(0.328) (0.424) (0.302) (0.306) (0.322) (0.406) (0.308) (0.313)
PTA 0.838***  (.839%*%** 0.978%#* 0.968%** 0.750%**  0.706%** 0.998*#* 0.983%*
(0.093) (0.105) (0.103) (0.1006) (0.094) (0.107) (0.106) (0.110)
PTAS 0.450%**%  0.377%%* 0.525%*%* 0.532%** 0.468%**  (.389%** 0.505%*%* 0.514%%*%*
(0.087) (0.098) (0.111) (0.115) (0.079) (0.089) (0.109) (0.114)
PTA_10 0.726%%*  0.759%** 0.707%** 0.730%** 0.587%**  (.584*+* 0.603%#* 0.622%**
(0.096) (0.111) (0.096) (0.100) (0.078) (0.091) (0.086) (0.090)
EIA 0.092 0.150 -0.052 -0.046
(0.078) (0.093) (0.093) (0.096)
EIA_S 0.004 0.033 0.050 0.049
(0.081) (0.095) (0.100) (0.105)
EIA_10 0.228%* 0.295%#%* 0.170* 0.173%*
(0.091) (0.110) (0.096) (0.099)
Constant 21.729%%%  20.990%**  2(.743%** 20.753***  21.708%** 20.955%**  20.729%%* 20.738***
(0.090) (0.113) (0.085) (0.086) (0.090) (0.109) (0.089) (0.090)
Observations 147,936 147,713 147,713 147,476 147,936 147,713 147,713 147,476
AIC 2.400e+13 1.900e+13  5.500e+12 5.200e+12  2.400e+13 1.900e+13  5.500e+12 5.200e+12
BIC 2.400e+13 1.900e+13  5.500e+12 5.200e+12  2.400e+13 1.900e+13  5.500e+12 5.200e+12
Effect of trade
in goods
Effect of trade
in goods and services
Indirect Effects
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes

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



2.5.2 First Differencing

As explained earlier, the presence of autocorrelation across time in panel data estimations of
the gravity model is a concern. We then follow this literature and, as a robustness test, we estimate
expression (2.2) using the first difference of our data. The results can be found in Table 2.9.

The specifications used in columns (1)-(4) again confirm that the effects of the PTA interde-
pendence, PTA, and lagged PTA variables are positive and many remain statistically significant.
Likewise, we add the EIA and lagged EIA variables to columns (5) to (8). In these cases, our
coefficients for PTA interdependence, PTA, EIA, and PTA and EIA lagged variables are mostly
positive, with PTA interdependence and lagged PTA variables statistically significant according to
the results shown in column (4). In this column, we conclude that the direct and indirect effects
of preferential trade in goods increase trade in manufactured-differentiated inputs by 15.9% and
5.66%, respectively. Controlling for the presence of EIAs in column (8), we find that the direct
effect of an agreement in goods is 6.8%, and the indirect effects is 5.8%. Although smaller than

Table 2.5, these results are in line with our baseline results.
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Table 2.9: First Differencing

ey 2) 3) 4 &) (6) (7 ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
D.InterdPTA 0.275 0.669%** 0.547+* 0.370%* 0.256 0.640%** 0.561%* 0.380%*
(0.189) (0.222) (0.218) (0.221) (0.191) (0.224) (0.220) (0.222)
D.PTA -0.005 0.024 0.044 0.076%* -0.017 0.001 0.030 0.054
(0.034) (0.039) (0.038) (0.038) (0.037) (0.041) (0.040) (0.040)
D.PTA.S 0.071%*  0.085%* 0.050 0.072%* 0.051 0.056 0.033 0.066%*
(0.032) (0.037) (0.036) (0.037) (0.034) (0.039) (0.039) (0.039)
D.PTA_10 -0.002 0.031 0.023 0.022 -0.015 0.017 0.044 0.046
(0.033) (0.038) (0.039) (0.040) (0.035) (0.041) (0.042) (0.042)
D.EIA 0.038 0.064 0.021 0.039
(0.039) (0.044) (0.043) (0.043)
D.EIA S 0.076**  0.101%** 0.060 0.010
(0.034) (0.040) (0.040) (0.042)
D.EIA_10 0.038 0.024 -0.166+%* -0.161#%*
(0.041) (0.046) (0.046) (0.046)
Constant 0.544%%%  (0.457*%* 0.549%** 0.580%** 0.544%*%  (.457%** 0.548%** 0.5871%#**
(0.011) (0.013) (0.013) (0.013) (0.011) (0.013) (0.013) (0.013)
Observations 75,531 67,961 63,325 61,048 75,531 67,961 63,325 61,048
R-squared 0.119 0.113 0.171 0.202 0.119 0.113 0.171 0.202
AIC 286163 266314 238704 230325 286167 266317 238703 230325
BIC 286163 266314 238704 230325 286167 266317 238703 230325
Effect of trade 0.074%* 0.088* 0 0.159%* 0 0 0 0.068
in goods
Effect of trade 0 0 0 0 0.079%*  0.106%** (0.152)%** (0.090)
in goods and services
Indirect Effects 0 0.1024%** 0.0837** 0.0566* 0 0.0979%** 0.0858** 0.0581*
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes

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



2.5.3 Comparison with Baier and Bergstrands dataset

As mentioned in section 2.3, we test the robustness of our results using information from
(Baier et al. 2014) on preferential trade agreements in Table 2.10A. This task is accomplished
by replacing our binary independent variables PTA;, and EIA,; with the variables PTA — BB,
and EIA — BB,;;. which rely on the presence of preferential agreements according to (Baier et al.
2014). As explained above, their paper do not classify agreements according to service coverage.
Thus, the binary variable EIA — BB, equals one if PTA — BB,;,; equals one and our baseline data
based on (Egger and Larch 2008) inform that the agreement covers service policies. Similarly, we
replace INTERDPTA ,;; by measuring the country pair’s average share of agreements with a PTA
following (Baier et al. 2014). The results of the estimation of expression (2.2) can be found on
Table 2.10A.

The results suggest that the coefficients for the PTA interdependence and the five-year lagged
PTA variables are positive and statistically significant throughout columns (1) to (4). Following
a similar strategy to our baseline Table 2.5, we then add the EIA interdependence variable to
columns (5) to (8). Again, our coefficient for the PTA interdependence, five-year lagged PTA, EIA,
and five-year lagged EIA variables are mostly positive and significant. At the bottom of column
(8) of Table 2.10A, we find that the direct effect of preferential trade in goods increase trade in
manufactured differentiated inputs by 15%, whereas agreements covering goods and services have
a direct effect of 45%. Adding an indirect PTA effect of 12.45%, we then find that the total effect
of preferential agreement covering goods and services is 57.45%, which confirms the economic

importance and size of our baseline results.
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Table 2.10A: PTA-BB

ey 2 3) “4) &) (6) (N )
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
INTERDPTA-BB 0.898%**  1.234%%%* 0.900%** 0.856%** 0.836***  1.164%*%* 0.850%#% 0.820%%**
(0.195) (0.216) (0.200) (0.204) (0.197) (0.217) (0.202) (0.2006)
PTA-BB -0.035 0.007 0.016 0.022 -0.049 -0.041 -0.038 -0.035
(0.045) (0.050) (0.047) (0.048) (0.049) (0.054) (0.050) (0.052)
PTA-BB_5 0.095%*  0.142%%* 0.117%%%* 0.163%*%* 0.066 0.109%* 0.086* 0.1427%%*
(0.039) (0.044) (0.043) (0.044) (0.041) (0.047) (0.046) (0.046)
PTA-BB_10 -0.031 0.009 -0.078* -0.012 -0.100%%* -0.069 -0.127%%* -0.050
(0.043) (0.047) (0.044) (0.045) (0.047) (0.050) (0.048) (0.048)
EIA-BB 0.097* 0.226%** 0.228%#%* 0.231%#%*
(0.053) (0.060) (0.056) (0.058)
EIA-BB_5 0.121%**  (0.122%%* 0.107** 0.063
(0.046) (0.053) (0.050) (0.054)
EIA-BB_10 0.142%* 0.109* 0.016 -0.006
(0.057) (0.063) (0.059) (0.060)
Constant 14.448%***  14.104%**  13.289%** 13.199%** 14.455%%*  14.112%**  13.294%** 13.202%%**
(0.033) (0.037) (0.035) (0.036) (0.033) (0.037) (0.035) (0.036)
Observations 104,632 92,855 87,417 84,628 104,632 92,855 87,417 84,628
R-squared 0.903 0.891 0.900 0.900 0.903 0.891 0.900 0.900
AIC 345137 314856 280744 271801 345122 314828 280719 271782
BIC 345137 314856 280744 271801 345122 314828 280719 271782
Effect of trade 0.1%* 0.15%** 0.04 0.177%%*%* (0.09)** 0.115%* -0.04 0.15%#*
in goods
Effect of trade 0.29%** 0.76%** 0.34%** 0.45%**
in goods and services
Indirect Effect 0.1373#*%*  (0.1888***  (.1377%** 0.1309%**  0.1279%**  0.178%** 0.13%* 0.1254%#%%*
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes

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



Table 2.10B: B.B. Compare

ey 2) 3) “4)
Variables Imports  Imports_Input  Imports_diff Imports_Manuf
Input Differentiated = Manufactured
Differentiated
PTA-BB 0.011 0.120* 0.081 0.146%*
(0.059) (0.064) (0.06) (0.063)
PTA-BB_5 0.375%%* 0.419%** 0.482%** 0.547#%%*
(0.058) (0.067) (0.068) (0.071)
PTA-BB_10 -0.017 0.127 -0.069 -0.098
(0.076) 0.1) (0.104) (0.107)
Constant 14.500%*%* 14351 #%* 13.4827%* 13.399%*%*
(0.004) (0.005) (0.005) (0.005)
Observations 51,174 45,034 41,633 40,199
R-squared 0.931 0.919 0.927 0.927
AIC 147099 134007 115029 110645
BIC 147099 134007 115029 110645
Effect of trade 0.454 %% 0.771%#%* 0.62%#%* 1.00%#%**
in goods
Importer FE yes yes yes yes
Exporter FE yes yes yes yes
Country Pair FE yes yes yes yes

Notes: Robust standard errors in parentheses.
*#%k p<0.01, ** p<0.05, * p<0.1

Notice that (Baier and Bergstrand 2007) conclude that the formation of preferential trade
agreements may double bilateral trade after ten years of implementation. Their result uses a sam-
ple ending in 2000 before the greatest increase in the number of these agreements took place in
the following decade. We decided to run the same specification used in columns (1)-(4) in Panel

B of Table 2.4, albeit focusing on 1980-2000. In this case, according to column (4), Table 2.10B

we find a similar result applied to trade in manufactured-differentiated inputs.

2.5.4 Alternative definition of the dependent variables

This subsection considers an alternative definition of the dependent variables representing the
importance of input trade across country-pairs. More explicitly, the specifications used in columns

(2) and (6) of Table 2.11 use the share of inputs on total bilateral imports as the dependent variable.
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Likewise, columns (3) and (7) use the share of differentiated inputs, while columns (4) and (8) use
the share of manufactured-differentiated inputs as the left-hand-side variables. The explanatory
variables and sets of fixed effects match the ones used in Table 2.5 and outlined in expression
(2.2). For comparison purposes, the specification used in columns (1) is the same one used in

Table 2.5.

Our coefficient for PTA interdependence, PTA, and PTA lagged years are positive and mostly
statistically significant throughout columns (1) to (4). Our coefficient for PTA interdependence,
PTA, EIA, and PTA and EIA lagged five years are mostly positive and significant. Conversely, our
coefficient of the EIA lagged ten is mostly negative and statistically significant.

Focusing on column (8), the results suggest that the formation of a preferential agreement in
goods increases the share of manufactured-differentiated inputs on bilateral imports by 19.72%. In
this case, we do not find that third-country (indirect) effects increase the content of differentiated-
manufactured inputs on bilateral trade. As such, the direction of the contribution of preferential
agreements on bilateral trade seems to be robust to considering not only the level of trade but also

the content of trade.
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Table 2.11: Averages

ey 2 3) “4) ) (6) (N ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
InterdPTA 0.652%**  (.33]%%** 0.354%* 0.084 0.541%**  (.302%*%* 0.453%#%* 0.202
(0.185) (0.104) (0.159) (0.170) (0.187) (0.106) (0.162) (0.173)
PTA 0.015 0.054** 0.099%#* 0.120%** -0.000 0.031 0.082%* 0.091**
(0.036) (0.024) (0.033) (0.034) (0.040) (0.026) (0.036) (0.038)
PTAS 0.134%#%* 0.035 0.038 0.073%* 0.108%** 0.022 0.044 0.089%#%*
(0.037) (0.026) (0.036) (0.038) (0.039) (0.028) (0.038) (0.040)
PTA_10 0.081** 0.031 -0.059* -0.054 0.032 0.028 -0.005 0.007
(0.034) (0.023) (0.035) (0.038) (0.036) (0.024) (0.037) (0.040)
EIA 0.098%* 0.069%* -0.011 0.005
(0.043) (0.029) (0.039) (0.041)
EIA_S 0.118%#* 0.067** -0.013 -0.054
(0.040) (0.030) (0.039) (0.042)
EIA_10 0.183%#%* -0.043 -0.283%%%* -0.313#**
(0.045) (0.029) (0.040) (0.043)
Constant 14.840%**  -0.981*** -2.165%%%* -2.3571%#%* 14.861***  -0.975%** -2.183%%%* -2.374%%*
(0.039) (0.022) (0.035) (0.038) (0.040) (0.023) (0.036) (0.038)
Observations 107,079 96,366 90,394 87,363 107,079 96,366 90,394 87,363
R-squared 0.891 0.473 0.474 0.504 0.891 0.473 0.474 0.505
AIC 357186 240522 282875 277875 357154 240513 282849 277840
BIC 357186 240522 282875 277875 357154 240513 282849 277840
Effect of trade 0.24 %% 0.055%* 0.041 0.21%** 0.66%** 0 0.085%** 0.1972174
in goods
Effect of trade 0.114%**  (.145%** (0.182)%** (0.12)%**
in goods and services
Indirect Effects 0.0997#*%*  0.0506%**  0.0541%** 0.0827***  0.0462%** (0.0693%**
Importer FE yes yes yes yes yes yes yes yes
Exporter FE yes yes yes yes yes yes yes yes
Country Pair FE yes yes yes yes yes yes yes yes

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



2.6 Conclusion

The purpose of this essay was to look at the effect of preferential trade agreements in goods
and services on the level and type of trade. We estimated the results using modern versions of the
gravity equation, different measures of preferential trade agreements, and different econometric
strategies. Our sample contains information about the rapid formation of agreements during the
2000s and controls for additional policies beyond services that the EIAs may cover.

Our results show strong direct and indirect effects of PTA formation on trade flows. We can
then confirm the importance of the interdependence of PTAs on bilateral trade flows. Still, the
effects of EIA are purely bilateral, and an analysis of whether they would indirectly affect trade
flows in services may be warranted. Notably, the formation of PTAs and EIAs more strongly
affect the trade of manufactured-differentiated inputs. These findings resonate well with the jus-
tification of preferential trade agreements based on the promotion of differentiated inputs, which

are essential to support the production of goods using regional and global value chains.
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Chapter 3

The Heterogeneous Effects of Preferential Trade Agreement and

their Economic depth

3.1 Introduction

Over the years, researchers have tried to answer a basic yet equally important question in trade
literature: why do countries sign preferential trade agreements (PTA). It is well known that with
the removal of trade barriers, due to the implementation of PTAs, countries increase trade, which
indirectly helps increase employment and output. There has been a significant increase in the
number of PTAs enforced by countries in the past twenty years; for example, in 1990, on average,
each member of the WTO participated in only 2 PTAs, which increased to 13 PTAs by 2010 (see
(WTO 2011)). Also, during this time, a greater emphasis has been given by countries to form
"deeper’ PTAs'. Because of the greater preference for *deeper’ PTAs, the share of world trade
between the member countries increased to 60 percent in 2010 from 22 percent in 1965, thus
making FTAs and CUs more important?.

As pointed out by (Baldwin and Venables 1995a), the defining characteristic of a Regional

Integration Agreement (RIA) is a geographically discriminatory trade policy’. They distinguish

'Deeper PTAs refer to clauses that include services and other policy coverage. Explained in detail in later sections.

2For detailed discussion see (Limdo 2016)

3 Another name used to describe RIA is a preferential trading agreement (PTA), see (Baldwin and Venables 1995b).
This discriminatory trade policy is emphasized because some articles in a PTA apply only to the member countries,
as indicated by (Limdo 2016), who defines a PTA as “A PTA is an international treaty with restrictive membership
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RIAs into three categories: 1) The Free Trade Area (FTA) removes tariffs on the member countries
and allows each member country to set its tariffs on trade with non-member countries. 2) Customs
Union (CU), unlike FTAs, the CU applies a standard tariff for non-member countries. 3) Common
Market (CM) is created to allow unrestricted movement of factors of production between member
countries.

Looking at Figure 3.1, we observe that over the years, there has been a surge in the number of
PTAs in goods and services, with 2021 having forty-seven FTAs, of which twenty-three included
agreements in services as well. We also see in this figure that FTAs are more popular than CUs
amongst member countries; we discuss the reasons later in the essay. In our study, we include
FTAs and CUs in goods and services to understand the heterogeneous trade effects of FTAs ver-
sus CUs. Previous work (such as Baier et al. 2014) posits that CUs promote more trade among
members than FTAs. We look at whether these results are driven by CUs that also involve service
activities or CUs generally promote more trade even if they do not include service activities.

Recently, there has been sizeable research on the effect of trade agreements on the type of
barriers put forth by member countries towards non-member countries (external). These effects
vary based on whether the trade agreement between countries is an FTA or a CU. As shown by
(Bagwell and Staiger 1999b), a CU can lead to lower external tariffs. However, it is less likely
than FTAs, and one of the reasons for this is that CU allows member countries to internalize the
positive externality leading to higher external tariffs. One of the positive effects of FTAs is that it
reduces external tariffs using the tariff complementarity effect, which can take place either because
the FTA member countries compete for tariff revenue, as shown by (Richardson 1993), or when
the member country has terms of trade power reduces its imports from non-member countries
as demonstrated by (Bagwell and Staiger 1999¢)*. The tariff complementarity effect showed how
FTAs could reduce the external tariff, but that is not the only effect at play. (Limao 2006) indicates

that if the FTA helps enhance the labor standards or any other security issues, it can also increase

and including any articles that (i) apply only to members, and (ii) aim to secure or increase their respective market
access.”

4For other papers looking at the tariff complementarity effect, see (Bond et al. 2013), (Cadot et al. 1999), and
(Bagwell and Staiger 1997).
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Figure 3.1: Evolution of FTAs, FTA in services, Cus and CUs in services over years

external tariffs, where one member provides tariff preference, and the other country provides non-
trade concessions. With customs union (CU), apart from the tariff complementarity effect, there
are two more effects — market power effect and coordination effect — which can increase external
tariffs ®.

Since the early 2000s, researchers have also tried empirically to understand the determinants
of these preferential agreements. (Baier and Bergstrand 2004) were the first to point out the
empirical determinants of FTAs. They showed that to have welfare gains and a greater likelithood
of forming an FTA, two countries need to be closer in distance, more remote from the rest of
the world, the countries have to be similar in size (economically) and have a higher difference in

capital-labor endowment ratios relative to the rest of the world’. These findings are in line with

3(Kennan and Riezman 1990) was the first one to show the presence of these two effects together.

For recent empirical literature looking at the effect of PTAs on external trade barriers (external tariffs), see
(Estevadeordal et al. 2008), (Baldwin and Jaimovich 2012), and (Limao 2006).

7Over the years there have been quite a few surveys done related to PTAs. For traditional and non-traditional
motives of PTAs and its empirical determinants see (Limao 2016), (Baldwin and Venables 1995b) discusses allocation,
accumulation and location effect of PTAs, (WTO, 2011) provides information on nature and motives behind the
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the (Krugman 1989) theoretical model showing that it is more likely for *natural’ trading partners
to enter into a trade agreement®. A similar analysis is done by (Egger and Larch 2008), where they
examine why two countries would join a bilateral PTA and find that pre-existing PTAs increase
the probability that two countries will enter a new bilateral PTA. This effect gets smaller with
increasing distance between the countries. They conclude that interdependence is highly relevant
in predicting PTAs but less important in explaining preferential trade liberalization. The empirical
literature has shown that most PTAs are of the FTA form, not CU. The choice between forming an
FTA or CU is based on which type of trade agreement gives the member countries higher welfare
gains, which turns out to be an FTA as the member countries are free to set the external tariffs on
their own. There is no requirement to follow a tariff structure that is decided collectively, as is the
case for a CU.

This essay analyzes the heterogeneous effect of preferential agreements and their economic
depth. Here we follow the latent literature and define the economic depth of trade agreements
based on how the agreements coordinate their tariff policy (i.e., CU vs. FTAs) and what is the
policy coverage (i.e., goods, services, etc.). We use a dataset of 188 countries and all significant
preferential trade agreements from 1980 to 2010°. Using the agreement coordination approach,
(Baier et al. 2014) have shown that deeper agreements affect both intensive and extensive margins
more than shallower agreements and show that deeper agreements have a differential effect on
both the margins of trade as well as on aggregate trade flows, with intensive margins affected
sooner than extensive margins. The second approach to policy coverage follows the World Trade
Organization (WTO)'?. Thus, in this essay, we intend to understand the contribution of these two
approaches on the heterogeneous trade effects of preferential agreements.

After the seminal paper by (Rose 2004) questioned the validity of the positive impact of WTO

recently formed PTAs, and for a general survey on trade agreements which also includes PTAs see (Maggi 2014),
(Grossman 2016) and (Bagwell and Staiger 2016).

8For other types of theoretical models looking at determinants of RTAs (PTAs) see (Grossman and Helpman 1993)
and (Krishna 1998).

Following the recent literature looking at PTAs impact on trade, we use data at 5-year intervals to see significant
variations in trade because of PTAs. A detailed explanation is provided in the section on empirical methodology. For
similar estimation approach see (Egger and Larch 2008).

10(Hofmann et al. 2017) database on the preferential trade agreements has information on policy coverage.
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membership on international trade, various researchers have tried answering this question. (Kohl
et al. 2016) use the gravity model test the heterogeneity of the impact of trade agreements on inter-
national trade and find that trade agreement heterogeneity does matter if we want to understand its
implications for international trade fully. They find that standard policies in the WTO’s mandate
and policies that enhance institutional quality promote international trade. (Mattoo et al. 2017)
analyzes the trade effects of deep agreements on trade creation and diversion concluding, deeper
agreements create more trade than shallow agreements and positively impact trade with outsiders
when the agreements are non-discriminatory in design'!. (Baier et al. 2019) using the two-stage
estimation method, analyze the empirical determinants - ex-post and ex-ante - of FTAs and find
that the effect of FTA is weaker for distant country pairs'.

Notice that some FTAs could be deemed deeper than CUs since they include preferential cov-
erage in service activities. So, an FTA with services may promote more trade than a customs
union in goods only. E.g., NAFTA, an FTA in goods and services, is a deeper agreement and
creates more trade than COMESA (Common Market for Eastern and Southern Africa), a CU in
goods only. Also, EAC (East African Community), although a CU in goods and services, was
created under the enabling clause instead of Article XXIV, which means they may not have liber-
alized trade as much as a CU such as the European Union (EU) which was created under Article
XXIV and Article V3.

To test the relationship between the heterogeneous trade effects of preferential agreements and
their economic depth, we measure the agreement’s depth. We then check the heterogeneity of
the 30 essential agreements. We talk about the thirty agreements that we choose in detail in later
sections. Our empirical results show that the gains from trade are more when CUs include services,

which means that there is more intra(internal) trade when countries have CUs with services. Our

"For similar other studies looking at the effect of FTAs on trade diversion and trade creation, see (Yang and
Martinez-Zarzoso 2014) looks at the ASEAN-China free trade area; (Dai et al. 2014) shows the trade diversion from
non-member to member countries of the FTA.

2For survey of literature on the effect of free trade agreements on international trade see (Kepaptsoglou et al.
2010). There has been research done on regions of the world as well as on individual product types: For example,
(Parra et al. 2016) study the impact of FTAs on trade in agricultural and industrial products in the MENA region.

130ther CUs in our dataset which covers both goods and services CARIFORUM and EAEU are created under
Article XXIV and Article V, whereas MERCUSOR is created under enabling clause and Article V.
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results show that the direct effect of trade in goods from forming a PTA increases the bilateral
trade of two members in manufactured-differentiated inputs (see column (8), Table 3.2) by 21
percent for FTA and 19 percent for CU. In comparison, the direct effect of trade in goods and
services shows that forming a PTA increases the bilateral trade of two members in manufactured-
differentiated inputs by 60 percent for CU but only 21 percent when services are included in an
FTA. So the marginal effects of adding policies covering services increase trade in CUs directly
by 41 percent. The indirect effect of forming preferential agreements by third-country pairs is 7
percent.

Moreover, following the recent literature using trade gravity models, we use the Poisson
pseudo-maximum likelihood (PPML) estimation method to address the presence of any heteroscedas-
ticity and zero trade values. Using PPML, we find that the trade in differentiated manufactured
input increased by 1917 percent due to NAFTA'# and 1998.9 percent for MERCUSOR ° . On
the other hand, trade in differentiated manufactured inputs increased by 455 percent due to the
EU'®. However, trade in differentiated manufactured inputs increased by 164 percent due to the
ASEAN Free trade Area'”. We also check for heterogeneous effects within country pairs in the
same agreement.

We check the robustness of our results using causal forest machine-learning estimation. The
causal forest is an application for random forest. (Athey and Imbens 2016) and (Wager and Athey
2018) modified the classification and regression tree (CART) machine learning method into causal
trees and then combined them to create a causal forest'®. One of the main benefits of using causal
forest is that it provides an estimated heterogeneous treatment effect (HTE) resulting from a set of

covariates that helps determine the said HTEs. In section 5, we offer a detailed explanation of the

14FETA and EIA between Canada, Mexico, and the USA

ISA CU and EIA between Argentina, Brazil, Paraguay, and Uruguay

16A CU and EIA between Austria, Belgium, Bulgaria, Croatia, Republic of Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Nether-
lands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden.

17An FTA between Brunei Darussalam, Myanmar, Cambodia, Indonesia, Lao People’s Democratic Republic,
Malaysia, Philippines, Singapore, Viet Nam, and Thailand

18(Athey and Imbens 2019) shows that a causal forest is simply the average of large number of causal trees, where
the trees differ by subsampling.
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causal forest estimation technique. Using the causal forest method, we find that forming an FTA
in goods and services increases bilateral trade of two members in imports by 591 percent, and
the direct effect of trade in goods and services increases bilateral trade in imports by 175 percent
for a CU, i.e., FTAs have a much greater effect than CUs when using causal forest estimation
techniques. Now for the heterogeneous trade effect of agreements, we find that trade in imports
for NAFTA and EU increases by 1296 percent and 113 percent, respectively.

The remainder of the essay has the following sections: Section 3.2 discusses data and variable
construction. Section 3.3 discusses our empirical methodology. Section 3.4 provides our baseline
empirical results, and results from robustness checks are provided in section 3.5. Section 3.6

discusses future research and conclusion.

3.2 Data and Variable Construction

Here, we want to look at the relationship between the heterogeneous trade effects of preferen-
tial agreements and their economic depth on the level and type of bilateral imports. The literature
classifies the economic depth of trade agreements in terms of whether they coordinate their tariff
policy (CU versus FTAs) and policy coverage (goods, services, etc.). These results are drawn from
the estimation of gravity equations where we use bilateral imports, including all imports, imports
in inputs, differentiated inputs, and manufactured-differentiated inputs. As explained in (Bagwell
and Staiger 2016), forming preferential trade agreements may promote the trade of differentiated
products among members. Since these products are different, it may require the country pairs
dealing with them to go beyond the WTO and form a preferential trade agreement amongst them-
selves.

Our dataset includes information for 188 countries and all significant economies and preferen-
tial trade agreements. In addition, we have data covering every five years from 1980 to 2010. The
decision to use data for every five years is in line with the literature (e.g., Baier and Bergstrand

2007, Subramanian and Wei 2007, Egger and Larch 2008, Baier et al. 2014, among others). Es-
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sentially, these papers argue that observations need to be spaced across time to see significant
variation due to PTAs!”.

For this essay, we first consider the heterogeneous effects of CUs and FTAs in goods and
those that go beyond goods and include services. Second, we discuss how the decision to form
agreements are interdependent, something that is well established in the literature as well. Third,
we consider the effects of the formation of CUs and FTAs both in goods and services on different
types of bilateral trade flows, including trade of differentiated inputs that represent an increasing
fraction of trade flows. Fourth, we look at the thirty agreements for the heterogeneous trade effects
of these specific agreements (NAFTA, EU, MERCOSUR, etc.). We get the information for these

agreements from Mario Larch’s dataset”’

. This approach aligns with (Baier et al. 2019), creating
dummy variables for each agreement (MERCUSOR, NAFTA, EU). Lastly, we look at how the
same agreement affects different pairs of member countries.

Below we describe our main variables, focusing on our different measures of trade flows,

variables used to capture and describe customs unions, free trade areas and economic integration

areas, the preferential agreements we used, and other control variables used in the literature.

3.2.1 Data on Trade Flows

This essay uses bilateral trade flows and their types as our dependent variable. We gather
information on trade flows at the 4-digits of the SITC (revision 2) from the UN COMTRADE
database. We then combine this dataset with information on Broad Economic Categories (BEC)
defined by the UN. This allows us the flexibility to select industries that belong to final, interme-
diate, and capital goods. One of our dependent variables, imported inputs, is defined as focusing
on industries labeled as producers of intermediate goods; however, our results are also robust to

merging information on industries producing intermediate and capital goods. Finally, to distin-

%In our dataset, we have information with positive trade flows in both directions for all years for 11,991 country
pairs but only one way positive trade flows for 4390 country pairs.

20«Mario Larch’s Regional Trade Agreements Database from Egger and Larch 2008” where Egger and Larch 2008
refers to the following paper: Egger, Peter H. and Mario Larch (2008), Interdependent Preferential Trade Agreement
Memberships: An Empirical Analysis, Journal of International Economics 76(2), pp. 384-399
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guish between industries producing homogeneous, reference-priced, and differentiated products,
we use a concordance provided by (Rauch 1999). Moreover, we mark manufactured goods using
SITC 4-digit codes between 5000 and 9000.

After classifying the bilateral industry-level imports according to their type (total trade, trade
in inputs, differentiated inputs, and manufactured-differentiated inputs), we aggregate them at
the country-pair level and year®!. So, Imports,, is country a’s imports from country b at time
t and, equally, Imports_Inputs,p is imports of inputs between these countries. Moreover, Im-
ports_Diffinputsy, refers to country a’s imports of differentiated inputs from country b, and Im-
ports_Manuf,y, relates to imports of manufactured-differentiated inputs.

Table 3.1 shows the descriptive statistic and offers information on the number of observations,
average, standard deviation, minimum, and maximum values for each variable. In addition, panel
1 provides descriptive statistics considering the entire sample. In contrast, panel 2 of this table
shows equivalent information focusing only on country pairs with a preferential trade agreement
involving goods (PTA), and panel 3 offers similar information on country pairs that form an agree-
ment in goods and services (i.e., belonging to an EIA).

Focusing on table 3.1 panel 1, we observe the country-pair average of Imports,; ($422M2%)
being greater than the country-pair average for Import_Input,y, ($248M), this being greater than
the average for Imports_Diff,,, ($107M). We see these numbers because Imports,y; includes all
types of products, while Import_Input,, and Imports_Diff,, have inputs and differentiated inputs
only, respectively. Also, Imports_Diff,,, ($107M) is greater than Imports_Manuf,,, ($101M) since
Imports_Diff,y includes trade flows for differentiated goods (manufactured and non-manufactured),
whereas Imports_Manufy, has trade flows for only manufactured differentiated inputs. However,
the difference between these two variables is only $6M (107-101 M); this is because most imports
in the form of differentiated inputs emerge from manufacturing industries. A key point to note

here is that the country-pair average trade in inputs corresponds to 58.77 percent of the average

2'We use import values for this study since export values are less reliable. However, when these import values are
missing, we fill them with export values.
22Here and in table 3.1, M refers to Millions of Dollars
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for total trade, according to panel 1 ($422 million versus $248 million), which is in line with
previous literature.

Comparing panels 1 and 2, on average, imports between two members of a PTA tend to be
more than three times as high as imports across the entire sample ($1,491 million versus $422
million). Similarly, on average, imports in inputs between two members of a PTA are also more
than three times as high as imports in inputs across the entire sample. In contrast, imports of
differentiated inputs among PTA members are four times as high as imports between countries in
the whole sample. These comparisons align with previous findings that preferential agreements
promote bilateral trade among members. Comparison with Panel 3 suggests that for a preferential
trade agreement that cover services (EIA), on average, imports in inputs between two members
of a PTA are more than seven times as high as imports in inputs for an average country-pair in
the entire sample. A similar comparison applies to trade in imports, differentiated imports, and
differentiated manufactured imports. This information suggests that the formation of PTAs and
EIAs may have been working as a powerful stimulant for international trade.

Table 3.1 also provides descriptive statistics for some of the gravity model controls that we
have used in the study. Our empirical strategy controls, wherever appropriate, for the log of the
distance between two countries (Distance,p), a binary variable indicating whether the countries
share a common border or not (Contiguity,y), and another binary indicator for the population
of two countries that speak the same language (Comlang,y). As expected, a comparison between
panels 1,2, and 3 shows that country pairs that belong to the same PTA and EIA are geographically
closer, are more likely to speak the same language, and share a common border than the average

country in our entire sample.

3.2.2 Data on CUs, FTAs and EIAs

For this essay, we first need to define the presence of PTAs and EIA across country-pairs;

hence, we use Mario Larch’s Regional Trade Agreements Database, originally used in (Egger and
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Table 3.1: Summary Statistics

Variables N Mean  Standard Deviation Minimum Maximum
| FullSample |
FTA 107079 0.072  0.258 0 1
FTA EIA 107079 0.024  0.152 0 1
Cu 107079 0.044  0.206 0 1
CU EIA 107079 0.022  0.147 0 1
imports($) 107079 422M  3867M 1 358000M
imports inputs1($) 107079 248M  2102M 0 173800M
imports diffinputs1($) 107079 107M  1191M 0 78330M
ManufImports($) 107079 10IM  1151M 0 77130M
InterdPTA 107079 0.219  0.153 0 0.826
InterdEIA 107079 0.002  0.012 0 0.347
PTA 107079 0.116  0.32 0 1
EIA 107079 0.045  0.208 0 1
| PTA |
FTA PTA 12405 0.618  0.486 0 1
FTA EIA 12405 0.203  0.402 0 1
CuU 12405 0382  0.486 0 1
CU EIA 12405 0.19 0.392 0 1
imports($) 12405 1491M 8108M 2 283400M
imports inputs1($) 12405 840M  4597M 0 173800M
imports diffinputs1($) 12405 422M  2533M 0 70520M
ManufImports($) 12405 399M  2427M 0 70240M
InterdPTA 12405 0.449  0.182 0.016 0.826
InterdEIA 12405 0.011  0.032 0 0.347
PTA 12405 1 0 1 1
EIA 12405 0393  0.488 0 1
| EIA |
FTA PTA 4871 0.517 05 0 1
FTA EIA 4871 0.517 05 0 1
CuU 4871 0483 05 0 1
CU EIA 4871 0483 05 0 1
imports($) 4871 3024M  12470M 10 283400M
imports inputs1($) 4871 1673M  7062M 0 173800M
imports diffinputs1($) 4871 884M  3900M 0 70520M
ManufImports($) 4871 840M  3739M 0 70240M
InterdPTA 4871 0.518  0.17 0.026 0.826
InterdEIA 4871 0.023  0.045 0 0.347
PTA 4871 1 0 1 1
EIA 4871 1 0 1 1
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Larch 2008)>3. We follow the literature in defining PTAs, i.e., a PTA is in place only if it takes
the form of a free trade area (FTA) or a customs union (CU); we do not include any partial scope
agreements. Moreover, for a country pair to belong to an EIA, a PTA must be in place, and (Egger
and Larch 2008) data indicates a service agreement is present. An important point to note here is
that neither Mario Larch’s dataset nor the WTO has any country pairs where an EIA exists without
the presence of a PTA?*.

Panel 1 in table 3.1 shows that about 11.6 percent of the total sample (12405 out of 107079) is
represented by country pairs with a PTA. Panel 2 of table 3.1 shows that about 39.3 percent of the
country pairs with a PTA also liberalize preferentially in services (4871 out of 12405), i.e., form
an EIA. In this essay, we aim to analyze the relationship between the heterogeneous trade effects
of preferential agreements and their economic depth; hence, we need to measure the depth of the
agreement. To accomplish this, we divide the PTA variable into four groups: CU (does coordinate
tariffs), FTA (doesn’t coordinate tariffs), CU-EIA (CU with policies on services), and FTA-EIA
(FTA with policies on services).

Panel 1 in table 3.1 shows the breakdown of FTAs without and with services, i.e., FTA,
FTA_EIA, and the breakdown of CUs without and with services, i.e., CU and CU_EIA. Notice
that we have around 7.2 percent FTAs in our sample, which is greater than CUs, which stand at
4.4 percent. This is mainly because FTAs are more popular amongst countries, as Facchini, Silva,
and Willmann (JIE 2013) explained in their paper. Also, only about 33 percent (2.4/7.2) of the
FTAs in the sample also include services in addition to goods, whereas 50 percent (2.2/4.4) of the
CUs in the sample also include services. Panel 2 of table 3.1 shows that of the sample that only
includes country pairs that belong to a PTA, about 61.8 percent of the PTAs take the form of FTAs,
whereas 38.2 percent of the PTAs take the form of CUs.

In this essay, as mentioned earlier, we also investigate the individual PTA effect on bilateral

23Mario Larch’s RTA dataset at https://www.ewf.uni-bayreuth.de/en/research/RTA-data/index.html.

24 According to the WTO, the European Economic Area (EEA) represents the only preferential agreement covering
only services in our timeframe. It covers a service agreement between some members of the European Free Trade Area
(Iceland, Liechtenstein, and Norway) and members of the EU. However, each member of the EFTA has established
separate FTAs with the EU in 1972. This implies that the EU and Switzerland only has an agreement covering goods
(PTA).
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trade in Table 3.3. For this purpose, we choose the 30 important agreement> for the heterogeneity
in question. We choose six agreements that are CUs in goods only, five that are CUs in goods and
services, twelve agreements that are FTAs in goods only, and then seven agreements that are FTAs
in goods and services. We talk about these agreements because they are essential in terms of
their economic size, location, or the number of countries that are a part of it, amongst others. For
instance, NAFTA, an FTA, and EIA between Canada, the USA, and Mexico has the highest total
GDP of all PTAs, i.e., the GDP of $11,702.7M. Moreover, the EU, a CU and EIA between 27
European countries, is the largest and oldest trading bloc. We also include CUs from the Sub-
Saharan African region, such as the West African Economic and Monetary Union (WAEMU),
Central African Economic and Monetary Union (CEMAC), and the East African Cooperation
(EAC). These CUs include more than 15 countries.

We pick agreements from all over the world, including Asia, where we have AFTA, the
ASEAN Free Trade Agreement, and SAFTA, the South Asian Free Trade Agreement. From the
Caribbean, we have CARIFORUM, the Caribbean Community and Common Market- a CU and
an EIA. From South America, we have MERCOSUR, a common market of the South and our sec-
ond largest CU and EIA in terms of GDP. We talk about these agreements and their heterogeneous

effects in detail in Table 3.3.

3.2.3 Interdependence

As mentioned earlier, the bilateral decision to form an agreement is affected by the formation
of these agreements by other (third) countries (Egger and Larch 2008, Baldwin and Jaimovich
2012). Thus, we cannot ignore the interdependence of agreements and their effects on bilateral
trade flows while using the current gravity models. We discuss this further in our econometric
strategy. Moreover, to capture the interconnection among PTAs, we construct separate measures

of interdependence for the presence of PTAs and ElAs.

2 Mentioned in Table B.2 in Appendix 2B are the agreements used in Table 3.3 and their type (CU, CU-EIA, etc.).
It also includes the heterogenous countries that the different agreements include.
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Our interdependence measure for PTA focuses on the average share of PTAs across other trade
partners for a country pair a and b at time t, taking the inverse of the distance between this country-
pair and others as weights. As distance increases, the effects of other PTAs decreases. We call this
variable INTERDPTA ;. In table 3.1, the average value for INTERDPTA,; in the PTA sample
is 0.449, which is much greater than its value for the entire sample of 0.219, suggesting that the
bilateral decision to form a PTA is related to having close country pairs that belong to a PTA. We
use a similar approach to the variable INTERDPTA, to calculate the interdependence amongst
EIAs and name the variable INTERDEIA,;. Again, the mean value for this variable within the

PTA sample is 0.011, which is much greater than its value for the entire sample of 0.002.

3.3 Empirical Methodology

In this section, we lay out our economic strategy used to investigate the relationship between
the heterogeneous trade effects of preferential agreements and their economic depth. As men-
tioned earlier, the literature classifies the economic depth of trade agreements in terms of whether
they coordinate their tariff policy (CU versus FTAs) and in terms of policy coverage (goods, ser-
vices, etc.).

The former approach is investigated by (Baier et al. 2014). They conclude that the depth
of agreements is crucial because deeper agreements have stronger effects than shallower agree-
ments”®. They conclude that a customs union promotes more internal trade than a free trade area.
Notice that a CU is deeper than an FTA given the presence of common external tariffs, while the
latter agreement allows for independent external tariffs. The latter approach follows the WTO,
and this approach is employed in our second essay, where we include our EIA dummy to con-
trol for the presence of coverage in goods and services. We can control for additional coverage

. , , and 1nvestments) 1n line with our previous stu . 1S 1information on
(TRIMS, TRIPS, IPR, and i ) in li ith our previ dy?’. This inf i

26(Bajer et al. 2014) define that customs unions, common markets, and economic (monetary/fiscal) unions are
deeper preferential agreements than FTAs, and equivalently, these agreements are deeper than one-way PTAs and
partial scope PTAs.

?’Essay 2, Table 2.5.
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policy coverage is present in Claudia, Osnago, and Ruta’s (2017) database.

Commenting further on the approach of (Baier et al. 2014), notice that some FTAs could be
deemed deeper than CUs since they include preferential coverage in service activities. So, an
FTA with services may promote more trade than a customs union in goods only. E.g., NAFTA,
an FTA in goods and services, is a deeper agreement and creates more trade than COMESA
(Common Market for Eastern and Southern Africa), a CU in goods only. In a nutshell, the above
two approaches to PTA depth are not exclusive, and we wish to investigate their contributions to
understanding the heterogeneous trade effects of preferential agreements.

To analyze the relationship between the heterogeneous trade effects of preferential agreements
and their economic depth, we first measure the depth of the agreement (using expression (3.1)),
we then look at the thirty essential agreements in expression (3.2), and then look at different
country pairs within those agreements to analyze their heterogeneous effect in expression (3.3).
For expression (3.1) we follow the approach of economic depth highlighted above, i.e., we include
the terms of policy coverage (goods, services, etc. Still, here we also want to control for the
definition of economic depth provided by (Baier et al. 2014); hence we include variables for CUs
and FTAs.

For our investigation, we start off with a simple gravity model of bilateral trade flows with
theoretical underpinnings in the presence of trade costs. Following (Anderson and Van Wincoop
2003), country a’s imports from country b should depend not only on their bilateral trade frictions
but also on a price index for each member of this pair. These indexes represent multilateral re-
sistance terms since they capture the trade costs between country a and its trade partners, and an
equivalent index applies to country b. (Feenstra 2015) proposes the following fixed-effect panel

strategy”® to control for these price indexes:

28 (Matyas 1997) and (Egger et al. 2015) point out that proper estimation of the gravity model should have time
fixed effects to control for world-level financial crisis such as the Asian financial crisis in the 1990s and the great
recession of 2008. Hence expression 3.1 above uses importer x year and exporter x years fixed effects.
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Ln(Imports)ap = Bo+ B1FTAap: + B2FTA_EIA gy + B3CUqpy + BaCU _EIA 41
3.1

+BsINTERDPTA 4y + BINTERDEIA + Y + Qg+ < +Eapr

Our dependent variable in expression (3.1) is the log of country a’s imports from country b.
The time-variant multilateral resistance terms are described by, 7, and oy,. We also estimate
expression (3.1) while replacing the left-hand-side variable with narrower definitions of the type
of trade. In this case, we focus on the log of imports of inputs (Import_Input,y,), differentiated
inputs (Imports_Diff,p), and manufactured-differentiated inputs (Imports_Manuf,y,) as dependent
variables®”.

The main explanatory variables of interest here are the binary variables representing the pres-
ence or absence of a preferential trade agreement (PTA) in goods between countries a and b at
year t and an agreement extended to include services (EIA) as well. Hence in expression (3.1), we
divide the PTA and EIA variable and form four groups: CU (does coordinate tariffs), FTA (doesn’t
coordinate tariffs), CU-EIA (CU with policies on services), and FTA-EIA (FTA with policies on
services) to help us measure the depth of agreement. In our dataset, we do not have country pairs
that have coverage in services but not in goods. Hence, we incorporate it in our coding of binary
variables. The coefficients on these variables can be used to measure the effects of different com-
binations. The coefficient of FTA,, i.e., B represents the direct effect of free trade agreements
in goods, while the coefficient of the FTA_EIA,y i.e., B represents the additional direct effect
of the free trade agreements that also include services. The summation of these coefficients then
can be used to calculate the average direct effect of a free trade agreement that includes goods
and services (B + B2). Therefore, properly labeling these effects is essential. Consequently, the

coefficient of CU (f33) and FTA_EIA (f; + ;) can be used to measure the direct effects of trade

2The fixed effects used in expression (1) also control for measures of economic size (GDP level) and degree of
development level (GDP per capita). Our econometric approach uses robust standard errors and cluster them at the
country-pair level. The reason for clustering at that level is that errors for observations within a country pair, say
exports from Afghanistan to Albania and from Albania to Afghanistan are likely to be correlated.
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creation resulting from CU in goods only versus an FTA with policies on goods and services.

(Baier and Bergstrand 2007) and (Baier et al. 2014) point out that measuring the direct effects
of preferential trade agreements may lead to endogeneity concerns since country pair characteris-
tics correlated with the bilateral decision to form or join an agreement may be a source of biased
results. Hence, we include in expression (3.1) country-pair fixed effects (e<,;) along with using a
panel dataset.

In this essay, we point out the additional source of endogeneity contributing towards measuring
the effects of preferential trade agreements. Throughout the literature on preferential trade agree-
ments, it has been shown that the bilateral decision to form or join an agreement also depends on
third-country choices to form an agreement (see (Egger and Larch 2008), (Chen and Joshi 2010),
(Deltas et al. 2012), (Baldwin and Jaimovich 2012), among others). Since the trade effects of
an agreement between countries a and b also depend on the decision of third countries ¢ and d
in forming an agreement, hence, interdependence among these decisions needs to be controlled.
Moreover, it may also be affected by countries a or b forming an agreement themselves with third
countries. Therefore, we control for the distance-weighted average share of other countries pairs
that belong to a PTA or an EIA in specification (3.1).

We use variables (INTERDPTA ) and (INTERDEIA,) to control for interdependence of
preferential agreements in goods and the interdependency among agreements that expand into
services areas, respectively. These variables then control for the third-country preferential liberal-
ization effects on the bilateral trade between countries a and b. We can also use expression (3.1)
to calculate the direct effect of two countries in a pair joining or forming a bilateral agreement,
given by the groups of coefficients ; — B4. In contrast, B5 and P provide the effects due to the
formation of preferential agreements by third-country pairs, also referred to as indirect effect in
our text.

As explained above, we want to look at thirty agreements to measure the heterogeneous trade
effects of preferential agreements. We get the information for these agreements from Mario

Larch’s dataset. This approach aligns with (Baier et al. 2019), creating dummy variables for
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each agreement (MERCUSOR, NAFTA, EU). Their results suggest the presence of a lot of het-
erogeneity in trade flows across preferential agreements, but strangely enough, the EU (one of the
largest CU in terms of the GDP of its members) does not increase trade but decreases it. Notice
that they neither consider the effects of PTAs on trade content nor control for the indirect effect of

PTAs through their interdependence effect.

Importsap = Bo+ Y Bt jFTAapej+ Y Bo, jJFTA EIAupj+ Y B3, jCUbij + Y Ba jCU ElAupy
J J J J

+BsINTERDPTA iy + BsOtherPTA gy + Yar + Olpy+ o<y +Eaie

(3.2)

We estimate the effect of the thirty most essential agreements on our four dependent variables
and then calculate the average effect within each group using each agreement’s size or impor-
tance. Expression (3.2) shows the specification for this approach. For instance, in expression
(3.2), B1 captures the average effect of agreement j on trade between members. We can then use
these parameters to calculate the weighted average across agreements for each general category
of agreements considered in Table 3.2 (i.e., FTA, FTA-EIA, CU, and CU-EIA). It will help bet-
ter ascertain the contribution of each agreement to each category and then we can examine again
whether the major CUs in goods can promote less or the same amount of trade than an FTA in
goods. We can then also look at the effect of the EU and other important PTAs and compare these
results to those of (Baier et al. 2019). The coefficient on the variable OtherPTA , B¢, captures
the average effect of all the agreements (except for the 30 agreements mentioned earlier) on trade
between members. The variable OtherPTA,, captures all agreements present in the Mario Larch
dataset except for the thirty agreements mentioned?’ earlier that we separated to calculate the
heterogeneous effects agreement-wise.

Since a significant number of zero trade flows across countries are disregarded when using

30Mentioned in Table B.2:Appendix 2B
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log-linearized gravity models estimation techniques, this may create selection bias in estimating
gravity equations. However, (Silva and Tenreyro 2006) showed that PPML generates robust results
when the data features many zero trade values. Our experiments found that the percentage of FTAs
with positive and significant effects falls substantially when we estimate using OLS (with logged
trade flows as the dependent variable) instead of PPML. The same issue was faced by (Baier et al.
2019)3!. Therefore, we use a Poisson Pseudo Maximum Likelihood (PPML) model to incorporate
zero trade flows in the estimation of our expression (3.2).

Our dependent variable in expression (3.2) is country a’s imports from country b. The time-
variant multilateral resistance terms are described by terms Y, and ;. We also estimate ex-
pression (3.2) while replacing the left-hand-side variable with narrower definitions of the type of
trade. In this case, we focus on imports of inputs (Import_Input,y), differentiated inputs (Im-

ports_Diff,,), and manufactured-differentiated inputs (Imports_Manuf,y,) as dependent variables.

Ln(Imports)ap = Bo + Bi[<ap X PTAap] + B2INTERDPTA iy + Yar + Olpr + €ai (3.3)

Although expression (3.2) helps us understand which PTAs in our sample have been more suc-
cessful than others in promoting trade, it cannot help us understand whether the same agreement
will affect all countries involved in the agreement in the same way. Hence, we use expression
(3.3) below to look at further heterogeneity at the level of each trading pair within an agreement.
This is important because Mexico’s entry into Canada-US Free Trade Agreement (turning it into
NAFTA) in 1994 will have different effects on its trade barriers with Canada vs. its trade barriers
with the USA. Hence, we consider the possibility that, even within a given agreement, a PTA may
not affect trade in both countries the same way. We extend the panel approach in (Baier et al.
2019), to allow the effect of PTA to vary between country pairs. 31 here is our parameter of inter-

est. We interact the variable PTA and country pair to estimate the heterogeneous trade effects of a

31Please refer to footnote 21 in the paper by Baier et al. 2019
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country pair within an agreement. We will only get estimates when PTA ,p is equals to 1, i.e., if B;
is positive, trade in inputs will increase when country pairs are part of an agreement and decreases

if B; is negative. In the next section, we describe our empirical results.

3.4 Empirical Results

3.4.1 Economic Depth of Agreements

Table 3.2 contains the results of the estimation of specification (3.1). The specifications used
in columns (1)-(4) control for the presence of agreements in goods only (FTA ¢ and CU ), while
the specifications used in columns (5)-(8) control preferential trade in goods (FTAup and CUy)
and agreements that also cover services(FTA_EIA, and CU _EIA,). Moreover, the specifications
used in columns (1) and (5) use the log of country a’s imports (Import,y) from country b as the
dependent variable. Instead, the specifications used in columns (2) and (6) use the log of imports of
inputs (Import_Input,) on the left-hand-side, columns (3) and (7) rely on the log of differentiated
inputs (Imports_Diff,y), and columns (4) and (8) on the log of manufactured-differentiated inputs
(Imports_Manuf,y) as dependent variables. We also control for country-pair fixed effects along
with imported x time and exporter x time fixed effects.

The coefficients of the variables FTA_PTA and CU_PTA are positive and statistically signifi-
cant for columns (1) to (4). The direction of these results is in line with the literature. We report
the direct effects of FTAs and CUs in goods and those FTAs and CUs involving goods and ser-
vices at the bottom of Table 3.2. We measure the direct effects of trade in goods for FTAs (CUs)
using the coefficient of the variable FTA 5 (CU,). In contrast, the direct effect of trade in goods
and services in FTAs (CUs) can be measured using the summation of the coefficient of variables
FTA 1 and FTA _EIA 3¢ ( CU,pe and CU _EIA ). Focusing on the specification used in column (3),
we conclude that the formation of an agreement covering only goods increases the bilateral trade

of two members in differentiated inputs by 16 percent> for FTAs and 32 percent for CUs. The

32Djrect Effect of goods= (0151 — 1 = 0.162997
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results align with Baier et al. 2014. They concluded that a CU being deeper than FTAs promotes
more internal trade.

Columns (7) and (8) in Table 3.2 show that the coefficients of the variables InterdPTA, FTA_PTA,
CU_PTA, and CU_EIA are positive and statistically significant. The direct effect of trade in goods
shows that forming a PTA in goods only increases the bilateral trade of two members in differ-
entiated inputs (see column (7)) by 15 percent for FTA and 18 percent for CU. In contrast, the
direct effect of trade in goods and services shows that forming a PTA increases the bilateral trade
of two members in differentiated inputs by 48 percent®* for CU but only 15 percent when services
are included in an FTA. Similarly, the direct effect of trade in goods shows that forming a PTA
increases the bilateral trade of two members in manufactured-differentiated inputs (see column
(8)) by 21 percent for FTA and 19 percent for CU. In comparison, the direct effect of trade in
goods and services shows that forming a PTA increases the bilateral trade of two members in
manufactured-differentiated inputs by 60 percent for CU but only 21 percent when services are
included in an FTA. So the marginal effects of adding policies covering services increase trade in
CUs directly by (60 percent-19 percent) = 41 percent.

These findings are important to clarify the results discussed in Baier et al. 2014. They find
that CUs promote more bilateral trade than FTAs and explain it based on the assumption that CUs
are deeper than FTAs. However, some FTAs could be deemed deeper than CUs since they include
preferential coverage in service activities. So, an FTA with services may promote more trade than
a customs union in goods only. E.g., NAFTA, an FTA in goods and services, is a deeper agreement
and may create more trade than COMESA (Common Market for Eastern and Southern Africa), a
CU in goods only. Also, EAC (East African Community), although a CU in goods and services,
was created under the enabling clause instead of Article XXIV, which means they may not have

liberalized trade as much as a CU such as the European Union.

3Direct Effect of goods and services = e(0-103+0-228) _ 1 — 0 4784
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Table 3.2: Log Linearized Model

ey 2 3 “ &) (6) (N ®)
Variables Imports Imports Imports Imports Imports Imports Imports Imports
Input Differentiated Manufactured Input Differentiated Manufactured
Differentiated Differentiated
InterdPTA 0.651***  (0.846%**  (.869*** 0.538*** 0.613%*** (. 751%**  (.815%** 0.472%%*
(0.187) (0.212) (0.197) (0.199) (0.188) (0.214) (0.199) (0.201)
InterdEIA -1.147% 0.734 0.077 0.277
(0.651) (0.759) (0.723) (0.76)
FTA 0.04 0.101** 0.151#%* 0.173*%* 0.031 0.113** 0.143%*%* 0.190%%**
(0.035) (0.04) (0.038) (0.039) (0.044) (0.05) (0.046) (0.047)
FTA_EIA 0.089%* 0.078 0.075 0.035
(0.048) (0.056) (0.052) (0.053)
CU 0.272%%%  (0.412%** (.28 *** 0.335%%*%* 0.133 0.204** 0.163* 0.178*
(0.063) (0.069) (0.068) 0.07) (0.082) (0.09) (0.092) (0.096)
CU_EIA 0.299%%*  0.405%**  (.228%*** 0.293%**
(0.081) (0.088) (0.087) (0.092)
Constant 14.844%%%  14.512%*%  13.560%** 13.522%%* 14.852%%%  14.529%** 13 57]1*** 13.534%#%*
(0.04) (0.046) (0.043) (0.044) (0.04) (0.046) (0.043) (0.044)
Observations 107,079 96,366 90,394 87,363 107,079 96,366 90,394 87,363
R-squared 0.891 0.873 0.885 0.885 0.891 0.873 0.885 0.886
AIC 357186 332920 296128 286668 357171 332888 296121 286654
BIC 357186 332920 296128 286668 357171 332888 296121 286654
Effect of trade in goods(FTA) 0.1 1%** 0.16%** 0.19%** 0.12%* 0.15%* 0.21%*%*
Effect of trade in goods(CU)  0.31%** 0.51%** 0.32%** 0.40%** 0.23** 0.18%#%* 0.19%*
Effect of trade in goods 0.09%** 0.12%* 0.15%* 0.21%**
and servcies (FTA)
Effect of trade in goods 0.349% 0.56%*%* 0.48%#%* 0.602%**
and services (CU)
Indirect Effects 0.10%%* 0.13%** 0.13%** 0.08%** 0.09 0.11%** 0.12%** 0.07%**
Importer FE. yes yes yes yes yes yes yes yes
Exporter FE. yes yes yes yes yes yes yes yes
Country Pair FE. yes yes yes yes yes yes yes yes

Standard errors in parentheses. * p<0.10, ** p<0.05 and *** p<0.01.



Hence, our results suggest that for CUs to generate extra gains, it needs to include services.
This is seen in Table 3.2, column (7), where the direct effect of trade in goods shows that forming
an FTA increases the bilateral trade of two members in differentiated inputs by 15 percent, in con-
trast, for a CU in goods only, the bilateral trade of two members in differentiated inputs increases
by 18 percent. Both these effects are statistically significant at the 5 percent level. However, when
we add services to the mix, we see that the direct effect of trade in goods and services increases
the bilateral trade of two members in differentiated inputs by 48 percent for CUs but only 15 per-
cent for an FTA. Again, both these effects are significant. These results confirm that only CUs
that involve goods and services promote more trade among members than FTAs, i.e., for CUs to
generate higher grains, we need to have services also included in the model.

As mentioned earlier, the literature has concluded that the bilateral decision to form or join a
preferential agreement also depends on the decision made by third countries about forming their
own agreements. This interdependence effect in PTA decisions exists because the formation of
an agreement affects the trade flows of countries potentially unrelated with this arrangement. The
specifications used in Table 3.2 control for third-country choices, thereby allowing the model
to control for the interdependence effect among preferential agreements, the absence of which
would lead to potentially biased estimates. Specifically, we control for variables related to the
interdependence of preferential agreements in goods (INTERDPTA,,) and the interdependence
of these agreements that expand into services (INTERDEIA ) well. Since our interdependence
variables control for third-country preferential liberalization effects on the bilateral trade between
countries a and b, we can estimate the impact due to the formation of preferential agreements by
third-country pairs using the INTERDPTA and INTERDEIA coefficients. The bottom panel of
Table 3.2 has the indirect (third-country) effects of trade laid out.

Our INTERDPTA,, is positive and significant, whereas the INTERDEIA; is not statisti-
cally significant and won’t be used in the upcoming tables. The results in column (8) of Table
3.2 highlight that the indirect effect of forming preferential agreements by third-country pairs is

7 percent (0.153 x 0.472)**. Adding interdependence to our regression, preferential agreements

34Indirect Effect:
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increase trade in manufactured-differentiated inputs by around 88 percent’. Here we conclude
that interdependence in goods matters the most. At the same time, we can’t find a significant
interdependence effect by adding services, i.e., InterdEIA, is not significant in any of our spec-
ifications in columns (5)-(8). This result makes sense since our left-hand-side variables control
for a different type of trade in goods. Hence, in terms of services, the direct bilateral relationship
matters the most. Therefore, the specifications below do not control the interdependence across
ElAs.

Notably, the Akaike (AIC) and Schwarz (BIC) criteria®® suggest that the specifications, in-
cluding the EIA variable, i.e., FTA_EIA,, and CU_EIA, are marginally superior statistically
to the specifications omitting these variables. For instance, comparing columns (3) and (7), we
see that while all other specifications remain the same, column (3) only includes agreements in
goods, i.e., FTA pe and CUgy, and has an AIC score of 296128. In contrast, column (7) also in-
cludes agreements in goods and services FTAp¢, CUyp, FTA _EIA 1, and CU_EIA, and has a
lower AIC score of 296121. The number of observations is consistent with our expectations. The
number of observations is 107,079 for imports, that reduces to 97,324 for imports only of inputs.
The number of observations falls further to 91,603 for differentiated inputs and then 88,702 for

differentiated-manufactured inputs.

3.4.2 Heterogeneous trade effects of individual agreements

We now focus our attention on the trade effects of individual agreements. More specifically,
Table 3.3 considers the internal trade effects of the thirty preferential agreements, including their
effects on trade controlling its content. Here, the specifications used in column (1) use coun-
try a’s imports (Import,y) from country b as the dependent variable. Instead, the specifications

used in column (2) use the imports of inputs (Import_Input,y) on the left-hand side, column (3)

¢ Coefficient in the table for InterdPTA is: 0.815.

» Standard deviation in the descriptive table is 0.153 for InterdPTA

33Total Effect=Direct Effect + Indirect Effect: 21 percent+60 percent+7 percent= 88 percent
36Jower AIC scores are better
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relies on the imports of differentiated inputs (Imports_Diff,;), and column (4) on the import of

manufactured-differentiated inputs (Imports_Manufy,,) as dependent variables.

Table 3.3: Agreement Effects (Poisson Method)

(1) (2) (3) 4)
Variables Imports Imports Imports Imports
Input Differentiated Manufactured
Differentiated
InterdPTA 1.700%** 2.358** 1.594%* 1.59 3%
(0.304) (0.349) (0.379) (0.385)
AA 1.326%** 1.644% 0.095 0.109
(0.383) (0.459) (0.355) (0.376)
AFTA 1.024%3%* 0.757%%* 0.985%* 0.974%*
(0.211) (0.217) (0.26) (0.265)
CACM 3.587%** 3.580%** 4.246%** 4.2775% %
(0.257) (0.223) (0.243) (0.241)
CAFTADR 1.928%%* 2.042%%* 1.568%#* 1.506%**
(0.15) (0.17) (0.204) (0.197)
CAN 2.502%%* 2.329%%* 3.324%%* 3.407%**
(0.275) (0.339) (0.269) (0.262)
CARIFORUM 3.707%** 3.754%%* 4.270%#%* 4.103%#*
(0.304) (0.357) (0.371) (0.336)
CEFTA 2.000%** 2.123%%% 1.709%* 1.676%**
(0.399) 0.411) (0.502) (0.519)
CEMAC 2.622%%* 1.480%** 3.029%** 3.514%**
(0.327) (0.498) (0.35) (0.373)
CERG 2.354%% 2.386%* 3.464%%* 3.661%**
(0.196) (0.214) (0.142) (0.156)
CEZ 2.084%** 1.980%** 2.426%%* 2.587#**
(0.38) (0.333) (0.321) (0.315)
CIS1 2.072%*% 2.128%%* 2.602%** 1.830%**
(0.447) (0.516) (0.507) (0.463)
COMESA 1.452%3%* 1.352%%* 1.546%** 1.512%%*
(0.234) (0.25) (0.202) (0.204)
EAC 3.280%** 3.483 %% 3.377%* 3.483 %%
(0.253) (0.267) (0.337) (0.349)
EAEC 0.493 0.028 0.780%* 0.662
(0.618) (0.603) (0.405) (0.42)
ECOWAS 2.007%%* 1.920%** 1.804** 1.502%%*
-0.312 -0.326 -0.311 -0.34
EFTAG 0.943#%* 0.926** 1.1327%#%% 1.187%%*
(0.38) (0.414) (0.409) (0.422)
EU 1.557%** 1.494% 1.679%%** 1.714%%*
(0.105) (0.122) (0.122) (0.125)

Continued on next page
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Table 3.3 — Continued from previous page

(1 (2) (3) (4)
Variables Imports Imports Imports Imports
Input Differentiated Manufactured
Differentiated
GUAM 2.512%%* 2.402%%* 2.886%H** 2.860%**
(0.362) (0.392) (0.422) (0.336)
MERCOSURG 2.349%3%* 1.890%** 3.001%** 3.044%**
(0.168) (0.23) (0.205) (0.205)
NAFTA 3.024%%* 3.251%%** 2.9997%* 3.004%#*
(0.12) (0.136) (0.134) (0.134)
OCT 3.395%%* 4.330%** -0.081 0.092
(0.578) (0.673) (0.778) (0.764)
PAFTA 0.604#** 0.158 1.813%#%* 1.845%%*
(0.19) (0.227) (0.194) (0.197)
PATCRA 3.140%%** 3.066%*%* 3.682%** 3.892%*%*
(0.273) (0.289) (0.229) (0.24)
PICTA 3.816%** 3.437%%* 4.977%*%* 4.712%%*
(0.545) (0.693) (0.539) (0.556)
SADC 2.892%%* 2.328*%* 4.025%%* 4.122%%*
(0.268) (0.292) (0.315) (0.325)
SAFTA 1.456%** 1.527 %% 2.320%%* 2.366%**
(0.287) (0.302) (0.337) (0.345)
TPSEP 0.306 0.061 0.348 0.363
(0.487) (0.551) (0.502) (0.51)
WAEMU 1.602%%* 1.534 %% 2.081%#** 2.199%**
(0.407) (0.433) (0.376) (0.422)
OTHER _PTA 0.883%** 0.864 % 0.942%#%* 0.938+**
(0.089) (0.101) (0.106) (0.11)
Constant 21.475%*%* 20.660%** 20.4717%*%* 20.472%*%*
(0.089) (0.1) (0.115) (0.117)
Observations 131,552 131,258 131,258 131,056
AIC 2.40E+13 1.90E+13 5.50E+12 5.20E+12
BIC 2.40E+13 1.90E+13 5.50E+12 5.20E+12
Importer FE yes yes yes yes
Exporter FE yes yes yes yes
Country Pair FE no no no no

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

As discussed above, using log-linearized gravity model estimation techniques leads to a sig-
nificant number of zero trade flows across countries being disregarded. (Silva and Tenreyro 2006)

and (Helpman et al. 2008), in their papers mention that ignoring zero trade flows may create se-
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lection bias in estimating gravity equations. Therefore, in Table 3.3, we use a Poisson Pseudo
Maximum Likelihood (PPML) model to incorporate zero trade flows in the estimation of our ex-
pression 3.2. To incorporate zero trade flows, we ascertain that bilateral trade flows is zero if total
imports for a specific importer is zero. This approach changes the number of observations from
107,079 in Table 3.2 column (1) to 131,552 in column (1) Table 3.3, representing a substantial
increase in the number of observations.

Our assessment of agreement-specific effects obtained by estimating (3.2) in Table 3.3 show
that coefficient of PTA interdependence variable (InterdPTA,,) is positive and significant across
all specifications. Almost all the agreements we test here have a positive and significant coefficient
across different specifications that control for trade type. For example, looking at column (4) of
Table 3.3, we find that the trade in differentiated manufactured input increased by 1917 percent’’
due to NAFTA>® and 1998.9 percent for MERCUSOR?. On the other hand, trade in differentiated
manufactured inputs increased by 455 percent due to the EU*’. However, trade in differentiated
manufactured inputs increased by 164 percent due to the ASEAN Free trade Area.*!

The size of the economies of the individual agreements within groups implies that, within the
FTA-EIA category, we should assign a 48 percent weight to NAFTA. In contrast, GUAM** has
a weighted average of only 0.17 percent. The weight assigned to the EU in the average across
CU-EIA agreements is 85 percent due to the large size of the economies across EU members.
In contrast, the weight assigned to MERCUSOR across CU-EIA agreements is only 10 percent.
However, the increase in trade in differentiated manufactured input for EU stands at 455 percent,
whereas for MERCUSOR, it is 1988 percent. This could be partly because the EU was formed in
1957, whereas MERCUSOR was signed in goods in 1992 and services in 2006. Hence our data

3Direct effect of NAFTA = ¢30% — 1 =19.17

38FTA and EIA between Canada, Mexico, and the USA

3%a CU and EIA between Argentina, Brazil, Paraguay, and Uruguay

403 CU and EIA between Austria, Belgium, Bulgaria, Croatia, Republic of Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Nether-
lands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden.

4IAn FTA between Brunei Darussalam, Myanmar, Cambodia, Indonesia, Lao People’s Democratic Republic,
Malaysia, Philippines, Singapore, VietNam, and Thailand

2 An agreement between Azerbaijan, Georgia, Moldova, and Ukraine
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capture all the gains through MERCUSOR but not EU**. Consequently, we find that the average
effect of FTA-EIAs on bilateral trade of its members is 11.58,* mainly due to NAFTA’s enlarged
contribution of 9.28. In contrast, we find that the average effect of FTAs in goods only is 4.38,
CUs in goods only is 21.21, and CU-EIAs on bilateral trade of its members is 6.42.

Overall, the estimates from Table 3.3 confirm that PTAs have significant heterogeneous effects
on trade. However, in our essay, we observe a more optimistic picture of the efficacy of PTAs on
an agreement-by-agreement basis compared to earlier literature. To deepen our analysis of these

agreements, we will look at how the same agreement affects different pairs of member countries.

3.4.3 Country pair heterogeneity within an agreement

Table 3.4 looks at how the same agreement affects different pairs of member countries and
contains the results of the estimation of specification (3.3). The specifications used in column (1)
is the log of country a’s imports (Import,,) from country b as the dependent variable. Instead,
the specifications used in column (2) is the log of imports of inputs (Import_Input,,) on the left-
hand-side, column (3) relies on the log of differentiated inputs (Imports,y,), and column (4) on the
log of manufactured-differentiated inputs (Imports,) as dependent variables. We also control for
country-pair fixed effects along with imported x time and exporter x time fixed effects.

The coefficients of the variable InterdPTA,,, in Table 3.4 are positive and statistically signif-
icant for columns (1) to (4). The direction of these results is as per our expectations. The total
number of country pair interactions that we estimate keeping log of Differentiated imports as our
dependent variable in this table are 2274, of which 837 are negative, and 1437 are positive. We
find that not all agreement specific country pair effects are positive and significant. In fact, we find
that 18 percent (428/2274) of our estimates are statistically insignificant at the p = 0.1 significance

level, and around 27 percent (611/2274) of our estimates are negative and significant. In contrast,

43Since our data starts from 1980.

4 Weighted average effects= 0.019 * EFTA effects + 0.0017*GUAM effects +0.48*NAFTA effects + 0.04*PA
effects + 0.0096*TPSEP effects + 0.42*CAFTADR effects + 0.019*CERG effects = 0.019 * 2.28 + 0.0017%16.46
+0.48%19.17 + 0.04*0 + 0.0096*0 +0.42*3.51 + 0.019*37.90= 11.58 (Calculations available in Table B.1: Appendix
1B)
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we find positive, statistically significant partial effects for the majority (54 percent) of the agree-
ments in our sample. However, due to space constraints, we display only selected coefficients in
Table 3.4 that are relevant to the economic cases we will discuss below.

For brevity, we choose two crucial agreements, The European Union (EU) and North America
Free Trade Agreement (NAFTA). The European Union (EU) consists of 27 member states in
Europe. It is a political and economic union with a total area of 4,233,255.3 km? and an estimated
total population of about 447 million®’. It is a single market (a CU) that follows a standardized
system of laws that apply to all member states. The policies drafted by the EU aim to ensure the
free movement of people, goods, services, and capital within the customs union. They maintain
standard trade, agriculture, fisheries, and regional development policies. To allow free movement
of human capital, passport controls were abolished for travel within the Schengen Area in 1985.
The eurozone, a monetary union, was established in 1999, comprising 19 EU member states that
use the euro currency.

The Treaty of Rome in 1957 set up the European Economic Community (EEC) and was ini-

46 The communities and their

tially signed by the founding members of the European Union
successors have grown in size by the accession of 21 new member states*’. The latest significant
amendment to the constitutional basis of the EU, the Treaty of Lisbon*®, came into force in 2009.
In 2020, the United Kingdom was the first member state to leave the EU. However, many other
countries are negotiating to join the European Union.

In Table 3.4, we look at the effects of the EU on only its three founding member countries:
Germany, Italy, and France. We also show the impact of the EU on three countries that joined
the EU at a later stage. These are Poland, Hungary, and the Czech Republic. Looking at Column

(4) of Table 3.4, Poland’s accession has increased the trade of manufactured differentiated inputs

between Poland and Germany. This is because Poland entered the EU in 2004, so our data cap-

45 As of January 2021.

40The founding members of EU included Belgium, France, Italy, Luxembourg, the Netherlands, and West Germany

47TEU accession member included: Austria, Bulgaria, Croatia, Republic of Cyprus, Czech Republic, Denmark,
Estonia, Finland, Greece, Hungary, Ireland, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain and Sweden

“8This treaty gave the members of EU the legal right to leave the EU, establishing a procedure to do so as well.
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tures the increase in trade between the two-member countries. Similarly, the Czech Republic and
Hungary joined the EU in 2004, so we expect to see increased trade between member countries,
as shown below. Germany and Croatia (1.261***) and Italy and Hungary (0.666***) both have
positive and significant values indicating an increase in the trade of manufactured differentiated
inputs between the country pairs. All of these numbers are statistically significant.

However, if we look at France and Italy, the trade in manufactured differentiated goods de-
creases (-0.564***). This is because both Italy and France are founding members of the EU
(joined in 1958), whereas our dataset started in 1980. Hence the gains from trade between these
two countries may not be fully captured here since we are mostly capturing the effects of the dif-
ferent accession processes to the EU, given its expansion to include Mediterranean, Central, and
Eastern European countries during the last four decades. Similar is the case with the country pair
Germany and Italy.

Another agreement that we look at is the North American Free Trade Agreement (NAFTA).
The agreement eliminated most tariffs and other trade barriers on products and services between
the United States, Canada, and Mexico. This pact created a free-trade bloc among the three largest
countries of North America and is one of the largest trading blocs in the world by gross domestic
product*’. NAFTA went into effect in 1994 and remained in force until it was replaced in 2020.

The idea for a North American free trade zone began with US president Ronald Reagan. The
agreement was initially signed between USA and Canada in 1988, known as the Canada-United
States Free Trade Agreement. Still, later Mexico joined in, and the agreement was renegotiated to
include Mexico. This new agreement was then called NAFTA and was signed in 1992.

Looking now at Table 3.4, columns (1)-(4), we see that all country pairs within NAFTA, i.e.,
USA, Canada, and Mexico show positive and significant gains from trade in imports, imports of
inputs, differentiated inputs, and manufactured differentiated inputs, respectively. For example,
in column (4), we see that the gain in trade from differentiated manufactured imports increased

by 38.68 percent for USA and Canada, 52.2 percent’® for USA and Mexico, and 38 percent for

49The total GDP in 2018 for NAFTA was $24800 Billion.
SOEffect of trade: e3%8! — 1 = 38.68percent
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Canada and Mexico.

Table 3.4: Estimating country pair heterogeneity

(D 2) 3) “4)
Variables Imports Imports Imports Imports
Input Differentiated Manufactured
Differentiated
InterdPTA 6.357*** 6.622%%* 6.494%** 6.456%**
-0.227 -0.252 -0.243 -0.249
USA Canada 2.905%#* 3.190%** 3.485%** 3.681%**
(0.158) (0.167) (0.154) (0.157)
USA Mexico 3.414%%* 3.679%** 3.887%%* 3.974%**
(0.182) (0.191) (0.184) (0.187)
Canada Mexico 2.995%* 3.128%#* 3.470%** 3.664%*
(0.181) (0.194) (0.184) (0.186)
France Italy -1.0371%#%* -0.810%%** -0.726%%* -0.564 %%
(0.151) (0.157) (0.145) (0.144)
Germany Italy -0.863%** -0.730%** -0.497 -0.333 %%
(0.121) (0.128) (0.111) (0.109)
Germany Czech Republic 0.897#** 1.260%#** 1.448%%* 1.468%#%*
(0.132) (0.137) (0.127) (0.127)
Germany Croatia 0.365%* 0.6917%** 1.073%** 1.261%**
(0.16) (0.176) (0.156) (0.166)
Germany Poland 0.484 % 0.769%** 1.213%%* 1.354%%*
(0.135) (0.14) (0.13) (0.135)
Italy Hungary 0.387%* 0.790%** 0.630%** 0.666%**
(0.151) (0.158) (0.153) (0.154)
Constant 13.488%#%* 13.053 % 12.083 % 11.9571%**
(0.045) (0.051) (0.05) (0.052)
Observations 107,079 97,324 91,603 88,702
R-squared 0.744 0.713 0.734 0.735

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

3.5 Machine Learning

Causal forest (CF) is a method for causal inference. It is an extension of the Random Forest
machine learning application. In the CF application, the data is split repeatedly to maximize
the difference across splits in the relationship between an outcome variable and the ’treatment”

variable. CF is used to uncover the heterogeneity in a causal effect; they do not make the effect
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causal by themselves. With CF, we assume that the treatment is exogenous.

CF is part of a growing machine learning causality literature investigating heterogeneous treat-
ment effects (HTE). CF is also called the honest causal forest because the model and the treatment
effect are estimated in two ways: first, the model is fit to a sub-sample called training dataset,
and second, treatment effects are estimated using another sub-sample named validation dataset.
But, this does have a trade-off, as using smaller subsamples will have trees with higher variances.
Some famous examples of heterogeneous treatment effects can be: finding people who will bene-
fit the most or least harmed by a drug therapy; targeting the right audience for marketing certain
services; persuade voters to vote for a particular candidate. In all these examples, the critical thing
to notice is that all these examples are trying to bring in some behavior change. Hence known as
the heterogeneous treatment effect because of the difference in estimates of different sub-groups.

A causal forest is a broadly useful empirical technique for answering causal questions. Here
the tree searches for the subgroups where the treatment effect differs the most. The causal trees
splitting criteria helps us in finding where treatment effects most differ, and then, estimating the
treatment effects accurately.

As shown by (Athey and Imbens 2019), the advantage to fitting the causal trees is that these
treatment effect estimates are asymptotically normal. It is made into an honest causal forest by
taking the training data (90 percent) and splitting it into two subsamples: a training dataset and
a testing dataset. Using the training dataset, we build a causal tree. According to (Athey and
Imbens 2019), a causal forest is simply the average of many causal trees, where the trees differ
due to subsampling. We then apply the tree to the testing dataset. Each training branch is split
until it falls into a leaf (i.e., terminal node).

In our essay, we are trying to detect heterogeneous treatment effects, i.e., differential effects
of a PTA for certain subgroups of the population, to help us better understand the different types
of PTA and their heterogeneous effects for different countries or other dimensions in the covariate
space. This analysis can also help us find which countries benefit the most from forming a PTA.

So along with the results shown above in Tables 3.2-3.4, we follow Athey et al. 2019 causal forest
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estimation technique. This provides a data-driven approach to partition the data into subgroups
that differ by the magnitude of their treatment effects. Causal forest partitions the covariate space
and finds subgroups with similar treatment effects. Because this is an adaptive method, these
subgroups do not need to be specified prior to the estimation. Causal forest estimation provides
us with an estimated heterogeneous treatment effect (HTE) (i.e., in the case of trade agreements —
an estimated HTE for each type of trade agreement) as a result of a set of covariates that helps in
determining these HTEs. These covariates include; log of distance, common language, contiguity,
common colony, and indicator variable for importer x time and exporter x time fixed effects.

One advantage of using causal forests over other parsimonious econometric estimation tech-
niques that can also assess treatment effect (for example, Difference-in-Differences) is that causal
forests have a built-in algorithm that can detect the treatment heterogeneity on covariates. In
contrast, for Difference-in-Differences, one must manually add or remove covariates into the re-
gression model and test the significance of their coefficients. Another advantage of the causal
forest is that it can recover unbiased treatment effects if the sample is sufficiently large. Although
this is the case with any regular gravity datasets in international trade with a single PTA variable,
but in our dataset, we split the PTA variable into dozens of agreements, and some of them are
relatively new. Hence, that is not true anymore. If the causal forest model is trained on a small
dataset, the algorithm cannot correctly give estimates, but it can still capture potential treatment
heterogeneity.

Therefore, calculating the heterogeneous treatment effect or CATE across a broader sample
increases the precision of average treatment effect estimates. So, in the case of international trade
agreements, the CF methodology may assist us in calculating heterogeneous treatment effect to
show which country pairs are more affected by the treatment, allowing us to make a more informed

conclusion about the general behavior of the trade agreements.
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3.5.1 Economic Depth of Agreement

According to the results in Table 3.2, we saw that for CUs to generate extra gains, they need
to have services included. When looking at Figure 3.2 (bars 3 and 4, i.e., CU and CUEIA), the
machine learning approach shows a similar result. Here, we plot the average treatment effects es-
timated from the causal forest for countries with FTAs that are in goods only (Bar 1) and countries
with FTAs that include services along with an agreement in goods (Bar 2). In addition, we plot
the average treatment effects of preferential trade agreements that are custom unions that have an

agreement in goods only (Bar 3) and then agreements in goods and services (Bar 4).
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Figure 3.2: Average treatment effects estimated from the causal forest 1=FTA, 2=FTA_EIA,
3=CU, and 4=CU_EIA
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Table 3.5: Point estimates for figure 2

All PTA EIA
PTA 0.94 %% 0.662%%** 1.718%%**
(0.057) (0.069) (0.095)
FTA 1.229%*%* 0.944%*** 1.934%*%*
(0.062) (0.074) (0.11)
CU 0.259%* 0.0654 1.01%%*
(0.12) (0.145) (0.183)
Direct Effect of Trade (FTA) 2.415 1.57 5916
Direct Effect of Trade (CU) 0.296 0.0676 1.748

In Table 3.5, our dependent variable is a log of imports; hence we can compare columns (1)
and (5) in Table 3.2 with columns All and EIA in Table 3.5. Looking at the results in Table 3.5
that gives point estimates for Figure 3.2, we see that the direct effect of trade in goods shows
that forming an FTA increases the bilateral trade of two members in imports by 241 percent®!. In
contrast, our coefficient is positive but not statistically significant for a CU. However, when we
add services to the mix, we see that the direct effect of trade in goods and services increases the
bilateral trade of two members in imports by 591 percent for FTA but only 175 percent for a CU.
In sum, Figure 3.2 shows that FTAs have a much greater effect than CUs when we compare bars

1 and 3 (goods only) and 2 and 4 (goods and services).

3.5.2 Heterogeneous trade effects of individual agreement

Table 3.6 uses the causal forest to examine the heterogeneous effect between agreements. We
can compare these results to Table 3.3. With the CF approach we find CAN (1.29%**), ECOWAS
(1.459%**), EU (0.755%**), NAFTA (2.636***) and PAFTA (1.262***) show positive and sig-
nificant coefficients. Hence trade in imports increased by 1296 percent due to NAFTA and 113
percent due to the European Union. However, the other twenty agreements in Table 3.6 are not
statistically significant. In contrast, most agreements in Table 3.3 were positive and statistically
significant. As mentioned earlier, this could be because our PTA variable is split into dozens of

agreements> hence our dataset isn’t large enough for the CF method to produce correct estimates.

SDjrect effect of trade (FTA) = 1227 — 1
>In our dataset we have 355 agreements
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Table 3.6: Agreement Effects with Machine Learning

Agreements ATE Agreements ATE Agreements ATE
AA 0476 EAC 10.049 SAFTA -0.29
(0.651) (9.554) (2.448)
AFTA 0.382 EAEC 1.488 TPSEP -1.298
(0.294) (0.805) (0.679)
CACM -0.206 ECOWAS 1.459*%** WAEMU 1.047
(0.907) (0.3445) (0.65)
CAFTADR 1.585 EFTAG 1.839 OTHER_PTA 0.73%%*
(3.152) (1.059) (0.125)
CAN 1.29%* EU 0.755%**
(0.517) (0.187)
CARIFORUM 0.551 GUAM 2.861
(0.325) (1.92)
CEFTA 1.14 MERCOSURG 1.87
(1.084) (0.976)
CEMAC -0.517 NAFTA 2.636%**
(0.586) (0.711)
CEZ -0.759 PAFTA 1.262%%*
(1.19) (0.287)
CIS1 1.44 PICTA -1.87
(0.998) (0.196)
COMESA 0.085 SADC 247
(0.396) (1.54)

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

3.5.3 Country Pair heterogeneity within an agreement

In Table 3.7, we use the causal forest to look at how the same agreement affects different pairs

of member countries and compare it to our OLS results in Table 3.4.

To make the comparison more accessible, we use the same set of country pairs presented in
Table 3.4. Let’s first look at the founding members of the EU in Table 3.7. For the country pairs
France and Italy and Germany and Italy, we find the gain in trade from imports increased by 696.4
percent and 1772.8 percent, respectively. The results are statistically significant, so it seems like

the causal forest is able to capture the average treatment effect for the founding members of the

EU.

Looking at the EU accession country pairs, Germany and the Czech Republic, Germany and

Poland, and Italy and Hungary, we find the gain in trade from imports increased by 1130.5, 1241
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Table 3.7: Average Treatment Effect-Country Pairs

Country-Pairs
USA Canada

USA Mexico

Canada Mexico

France Italy

Germany Italy

Germany Czech Republic

Germany Croatia

Germany Poland

Italy Hungary

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

Estimate
Standard Error

-1.997809
(2.858486)

4.909866**
(2.073582)

5.755164**
(2.316354)

2.0757856%*%*
(0.1040425)

2.9390162%***
(0.1850946)

2.512626%**
(0.2267726)

0.1159739
(0.3598333)

2.59587 3%
(0.3858106)

1.5748022%%*
(0.1188723)

#5% p<0.01, ** p<0.05, * p<0.1

average treatment effect for these country pairs.
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and 383.1 percent, respectively. These coefficients are positive and statistically significant, show-
ing an increase in the trade between the country pairs within the EU. These country pairs show

similar results to what we found in Table 3.4. Hence, the causal forest was able to capture the

Using machine learning, let’s look at the heterogeneous effects through country pairs for
NAFTA in Table 3.7. Here we see that within NAFTA, the country pairs, USA Mexico and Canada
Mexico show estimates that are significant. For Canada and Mexico and USA and Mexico, we see

that the gains from trade are positive, with the coefficient of interest being 5.75 and 4.91. This is



also similar to what we find in Table 3.4.

3.6 Conclusion

The purpose of this essay was to look at the relationship between the heterogeneous trade
effects of preferential agreements and their economic depth on the level and type of bilateral
imports. We estimated the results using modern versions of the gravity equation and different
econometric strategies, as well as using causal forest, a machine learning estimation method.

Our results show significant heterogeneous trade effects across preferential agreements and
amongst country pairs within agreements as we had initially predicted. In addition, we highlight
the strong direct and indirect effects of FTAs and CUs on trade flows. Finally, we also confirm the

importance of the interdependence of PTAs on bilateral trade flows.
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Appendix A

Essay 1
Table A.1: Appendix 1A: Control Variables
Variables Description Expected
Signs

Natural measures the log of the inverse of the great circle distance | +
between two trade partners’ capitals. The closer the coun-
try pair are, the more likely they are to form a PTA

RGDPSUM | log(RGDP; +RGDP;;) +

RGDPSIM | log{1 - [RGDP;/(RGDP; + RGDPj,)}? +
[RGDP;; /(RGDP; + RGDP;,)]*}

DKL |8 onr - 10g Goprt | +

DCONT DCONT is a dummy variable that takes the value one if | +
two countries are located at the same continent and zero
otherwise.

REMOTE 0.5 long? ’itD_lslt)ance,-k I ogzk? Y{Djit)anceik [ (Jngi(é’,-lD_isltgmce ik +
trading partners are from 't[he rest of the W(t)rld, the more
likely they are to form an FTA

DROWKL | 0.5|l0g(Zy.itRGDPy /X424 POPy — log(RGDP; /POP;)] | -

+ |10g(E4s2 }RGDPyy | 444 POPy; — Llog (RGP} | POP;, )|
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Table A.2: Appendix 2A: Extra Robustness Check

Variables (1) () (3) “4) (5) (6) (7) (8) )
EIA
RatioINP _diffmanl 0.420%%% (.369%%% (0237#% (.690%% (.692%%% (.692%%* (.7S]%k% (.762%%% (.607+%*

(0.0940) (0.0833)  (0.0915) (0.0926) (0.0937) (0.0934) (0.0967) (0.0943) (0.0947)
INTERDPTA 1,741 %%

(0.199)
NATURAL L0.426%#*

(0.0276)
RGDPSUM 1.702%%
(0.0655)
RGDPSIM 0.146%*
(0.0624)
DKL ~0.430%%*
(0.0478)
SQDKL -0.105%**
(0.0135)
DCONT -0.00790
(0.0635)
REMOTE -0.0664
(0.0879)
DROWKL 0.109%
(0.0664)

PTA
RatioINP_diffmanl 0.118%%% 0.0953%% 0.123%%% 0.100%* 0.102%%  0.102%%% 0.100%* 0.101** 0.101%*

(0.0395) (0.0401)  (0.0393) (0.0397) (0.0396) (0.0397) (0.0396) (0.0397) (0.0396)

(0.0353) (0.0340)  (0.0354) (0.0353) (0.0353) (0.0353) (0.0354) (0.0353) (0.0357)
Constant 1.025 0901 1.103 0924 0986 0.986 0984 0964  0.754

0.750)  (0.693)  (0.736)  (0.732)  (0.735)  (0.735)  (0.735)  (0.736)  (0.736)
N 69824 69824 69824 69824 69824 69824 69824 69824 69824
N-Selected 8903 8903 8903 8903 8903 8903 8903 8903 8903
Wald test 4.9300  187.3100 57.4800 732200 54.7800  51.6200  33.6900 40.9500  100.6900
Prob chi2 0.0263  0.0000  0.0000  0.0000 0.0000  0.0000  0.0000  0.0000  0.0000

Standard errors in parentheses. ¥ p<0.10, ¥* p<0.05 and *¥** p<0.01. The control variables used in each of the models are INTERDPTA,

NATURAL, RGDPSUM, RGDPSIM, DKL, SQDKL, DCONT, REMOTE, DROWKL.



Appendix B

Essay 3
Table B.1: Appendix 1B

RTA TYPE GDP Weighted Average Direct Effect of Trade Average Effects Within Groups
CACM CU 63.504 8.602477 70.88014 6.097448
CAN CU 295.458  40.02379 29.17458 11.67677
CEMAC CU 36.715 4.973544 32.58233 1.620496
COMESA CU 202 27.36364 3.535793 0.967522
ECOWAS CU 110.559 14.97671 3.490661 0.522786
WAEMU CU 29.97 4.059842 8.015993 0.325437
CARIFORUM CU & EIA 41.079 0.456318 59.52158 0.271608
EAC CU & EIA 35.221 0.391246 31.55725 0.123466
EAEU CU & EIA 294.01 3.265952 0 0

EU CU & EIA  7660.69  85.09726 4.551122 3.87288
MERCOSUR CU &EIA 971.276 10.78923 19.98903 2.156662
AA FTA 168.63 1.574548 0

AFTA FTA 612.144  5.715769 1.648517 0.094225
CEFTA FTA 16.876 0.157576 4.344137 0.006845
CEZ FTA 321.99 3.006516 12.28984 0.369496
CIS1 FTA 24.995 0.233386 5.233887 0.012215
CIS2 FTA 327.4185 3.057203 0 0

OCT FTA 7254.189 67.7345 0 0
PAFTA FTA 746.395  6.96931 5.3281 0.371332
PATCRA FTA 418.72 3.909712 48.00881 1.877006
PICTA FTA 3.142 0.029338 110.2745 0.032352
SADC FTA 185.075 1.7281 60.68248 1.048654
SAFTA FTA 630.1628 5.884016 9.654688 0.568083
CAFTADR FTA & EIA 10337.81 42.75092 3.50866 1.499984
CERG FTA & EIA 467.6 1.93371 37.90022 0.73288
EFTA FTA & EIA 462.546 1.912809 2.277235 0.043559
GUAM FTA & EIA 40.878 0.169047 16.46153 0.027828
NAFTA FTA & EIA 11702.7 48.39526 19.16604 9.275455
PA FTA & EIA 937.39 3.876476 0 0

TPSEP FTA & EIA 232.55 0.961686 0 0
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Table B.2: Appendix 2B

RTA TYPE Signatories

CACM CuU Costa Rica; El Salvador; Guatemala; Honduras; Nicaragua; Panama

CAN CU Bolivia, Colombia; Ecuador; Peru; Venezuela, Bolivarian Republic of

CEMAC CU Cameroon; Central African Republic; Chad; Congo; Equatorial Guinea; Gabon

COMESA CU Angola; Burundi; Comoros; Democratic Republic of the Congo; Ethiopia; Eritrea; Kenya; Lesotho; Malawi; Mauritius; Rwanda;

ECOWAS CU Cabo Verde; Benin; The Gambia; Ghana; Guinea; Cote d’Ivoire; Liberia; Mali; Niger; Nigeria; Guinea-Bissau; Senegal; Sierra
Leone; Togo; Burkina Faso

WAEMU CU Benin; Cote d’Ivoire; Mali; Niger; Senegal; Togo; Burkina Faso

CARIFORUM CU & EIA Antigua and Barbuda; Bahamas; Barbados; Belize; Dominica;

EAC CU & EIA Burundi; Kenya; Rwanda; Uganda; Tanzania

EAEU CU & EIA Armenia; Belarus; Kazakhstan; Kyrgyz Republic; Russian Federation

EU CU & EIA Iceland; Liechtenstein; Norway; Austria;Belgium;Bulgaria;Croatia;Cyprus;CzechRepublic;Denmark;Estonia;Finland;France;Germany;
Greece; Hungary; Ireland; Italy; Latvia; Lithuania; Luxembourg; Malta; Netherlands; Poland; Portugal; Romania; Slovak Repub-
lic; Slovenia; Spain; Sweden

MERCOSUR CU & EIA Argentina; Brazil; Paraguay; Uruguay

AA FTA Jordan; Morocco; Tunisia; Egypt

AFTA FTA Brunei Darussalam; Myanmar; Cambodia; Indonesia; Lao People’s Democratic Republic; Malaysia; Philippines; Singapore; Viet
Nam; Thailand

CEFTA FTA Albania; Bosnia and Herzegovina; Moldova, Republic of; North Macedonia; UNMIK/Kosovo; Serbia; Montenegro

CEZ FTA Belarus; Kazakhstan; Russian Federation; Ukraine

CIS1 FTA Azerbaijan; Georgia; Turkmenistan; Uzbekistan

CIS2 FTA Armenia; Belarus; Kazakhstan; Kyrgyz Republic; Moldova, Republic of; Russian Federation; Tajikistan; Ukraine

OCT FTA Bermuda; British Indian Ocean Territory; Virgin Islands, British; Cayman Islands; Falkland Islands (Islas Malvinas); South Geor-
gia and the South Sandwich Islands; French Polynesia; French Southern Territories; Greenland; Montserrat; Netherlands Antilles;
Aruba, the Netherlands with respect to; New Caledonia; Pitcairn; British Overseas Territory of Saint Helena, Ascension and Tristan
da Cunha; Anguilla; Saint Pierre and Miquelon; Turks and Caicos Islands; Wallis and Futuna Islands; Austria; Belgium; Bulgaria;
Croatia; Cyprus; Czech Republic; Denmark;Estonia;Finland;France;Germany;Greece;Hungary;Ireland;Italy; Latvia ;Lithuania;
Luxembourg; Malta; Netherlands ;Poland; Portugal; Romania; Slovak Republic; Slovenia; Spain; Sweden

PAFTA FTA Bahrain, Kingdom of; Iraq; Jordan; Kuwait, the State of; Lebanese Republic; Libya; Morocco; Oman; Qatar; Saudi Arabia,
Kingdom of; Sudan; Syrian Arab Republic; United Arab Emirates; Tunisia; Egypt; Yemen

PATCRA FTA Australia; Papua New Guinea

PICTA FTA Solomon Islands; Cook Islands; Fiji; Kiribati; Nauru; Vanuatu; Niue; Micronesia, Federated States of; Papua New Guinea; Tonga;
Tuvalu; Samoa

SADC FTA Angola; Botswana; Lesotho; Malawi; Mauritius; Mozambique; Namibia; Seychelles; South Africa; Zimbabwe; Eswatini; Tanza-
nia; Zambia

SAFTA FTA Afghanistan; Bangladesh; Bhutan; Sri Lanka; India; Maldives; Nepal; Pakistan

CAFTADR FTA & EIA Costa Rica; Dominican Republic; El Salvador; Guatemala; Honduras; Nicaragua; United States of America

CERG FTA & EIA Australia; New Zealand

EFTAG FTA & EIA Iceland; Liechtenstein; Norway; Switzerland

GUAM FTA & EIA Azerbaijan; Georgia; Moldova, Republic of; Ukraine

NAFTA FTA & EIA Canada; Mexico; United States of America

PA FTA & EIA Chile; Colombia; Mexico; Peru

TPSEP FTA & EIA Brunei Darussalam; Chile; New Zealand; Singapore
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