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Abstract 
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). 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. 



1 - Introduction 
 

The post-WWII era has witnessed an increasing degree of international economic 

integration 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.1 A 

central 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 

manufactured goods applied by developed countries by more than eighty percent.2 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 (1999) 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 commitments (tariff bindings), while the rule of reciprocity requires members to reciprocate 

increases 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.3 

There were 47 active PTAs in 1995, which increased to 72 in 1999 and expanded exponentially to 

305 by July of 2020.4 In this respect, the advances in international trade liberalization in the last 

twenty-five years are mostly due to the formation of PTAs.5 The literature has identified multiple 

concerns regarding the expansion of PTAs.6 A crucial one focuses on the fact that these agreements 

                                                           
1 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.  
2 Bagwell, Bown, and Staiger (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 MFN tariffs applied by developed countries.    
3 In addition, the ninth round of negotiations initiated in Doha (Qatar) has failed to liberalize multilateral trade 

further. 
4 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.   
5 Nicita, Olarreaga and Silva (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. 
6 Researchers have investigated how preferential trade liberalization has affected multilateral tariffs and how it 

affects trade between member and non-member countries. Estevadeordal, Freund, and Ornelas (2008) and Limão 

(2006) consider whether lowering preferential tariffs tends to affect the MFN applied by Latin American economies 

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
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


deviate from the MFN 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 investments7 (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 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.8 

 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).9 

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 

outsources 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)).10 Consequently, it 

increases the interdependent interests of Japan and Malaysia, Japan and Thailand, and Malaysia 

                                                           
and the multilateral tariff cuts negotiated by the U.S., respectively. Instead, Conconi et al. (2019) 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.   
7 Blanchard (2010) shows that the presence of FDI investment implies that the MFN and reciprocity rules do not 

completely control the negative effects of policy externalities across countries.   
8 Bagwell, Bown and Staiger (2016) label these ideas as the Offshoring Theory of PTAs. 
9 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.   
10 The 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 

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


and Thailand, to go beyond the WTO. They can form a PTA11 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 

preferential trade agreements in goods (PTA), as well as agreements involving goods and services 

(EIA) from Mario Larch's database on Regional Trade Agreements,12 and information on specific 

service areas covered by these agreements provided by the World 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 

importance 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.13 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 paper 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) 

                                                           
11 In 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 
12 Information about his dataset on preferential agreements can be found at https://www.ewf.uni-

bayreuth.de/en/research/RTA-data/index.html. 
13 Information 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


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 

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.14 

Our benchmark econometric model then uses a Probit specification to explain the 

formation of all comprehensive agreements15 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 

member 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 Johnston and Noguera (2017) 

                                                           
14 Of 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, Silva, and Willmann (2017) 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). 
15 In this paper, 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.   



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 

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-

related 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, Bergstrand, and Feng (2014) and measuring the 

definition of interdependence using the theory-driven measure explored in Baldwin and 

Jaimovich (2012). Moreover, we consider the results 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 efficiency of the multilateral 

trade system.   

 The paper is further divided as follows. Section 2 discusses the data and the 

construction of our variables. Instead, section 3 focuses on our econometric methodology. 

Section 4 then describes our main empirical results, while, in section 5, we present several 

robustness results. Section 6 concludes. 

2 - Data and Variable construction 

  

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

formation 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 tariffs 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.16 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 variables used in other studies. We describe each of these sets of variables below. 

 

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, Bergstrand, 

and Feng (2014), which is based on de facto criteria. However, they do not define the presence of 

EIAs.17 

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 countries pairs where an EIA exists for a country-pair, while it does not also share a PTA.18 Of 

those countries that belong to a PTA, we then look at those country pairs that also share a 

preferential agreement in service, i.e., belong to an EIA. We then construct two dependent 

variables PTAabt and EIAabt, to denote the presence of a PTA and an EIA. The former takes a value 

                                                           
16 Likewise, Egger and Larch (2008) and Facchini, Silva, and Willmann (2017) use data with 5-year intervals, whereas Chen and Joshi (2010) use 

three-year time intervals for the same reason. 
17 Mario Larch’s database defines that an EIA is present if the preferential agreement involves liberalization of service products included in the 

General Agreement on Trade in Services (GATS). Instead, Baier, Bergstrand, and Feng (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 liberalization between a country pair. Their dataset is available at https://sites.nd.edu/jeffrey-bergstrand/database-on-economic-

integration-agreements/.  
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.    

https://sites.nd.edu/jeffrey-bergstrand/database-on-economic-integration-agreements/
https://sites.nd.edu/jeffrey-bergstrand/database-on-economic-integration-agreements/


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 

EIAabt with the intent of testing the effects of trade in intermediate products and interdependence 

on the policy scope covered by EIAs.    

 

[Table 1 here] 

 

We layout the descriptive statistics for the variables used in our baseline results in Table 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 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.19  Column 3 of Table 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, Silva, and Willmann (2013) 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 tariffs under CUs leads representative democracies to delegate 

power to more protectionist representatives.20 They show that the delegation process can then lead 

FTAs to become politically more palatable than CUs. Baier, Bergstrand, and Feng (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). They 

                                                           
19 For comparison, the PTA database used in Baier, Bergstrand, and Feng (2014) suggests that 7.5 percent of the total sample corresponds to 
country-pairs that belong to the same PTA.  
20 Lake and Yildiz (2016) show that higher trade costs between members (distance) can turn CUs welfare-inferior relative to FTAs.    



find 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 paper, 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, Mavroidis, and Sapir (2010) and WTO (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 Claudia, Osnago, and Ruta (2017)21 to analyze the decision to form 

and the policy coverage of EIAs in detail.22 

Horn, Mavroidis, and Sapir (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 regulations, 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 mandate and includes policy areas related to investments, 

antidumping, environmental laws, nuclear safety, etc. In addition to these specific policy areas, 

Claudia, Osnago, and Ruta (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 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 

                                                           
21 This dataset is available at https://datacatalog.worldbank.org/dataset/content-deep-trade-agreements on the world bank site. 
22 The 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


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).2324  

To control for these areas, we construct three additional variants of our EIA (binary) 

variable:  EIA_WTO+abt, EIA_WTO-deepabt, and EIA_WTO_legabt. Our variable EIA_WTO+abt 

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-deepabt 

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_legabt 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 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.  

 

2.2 – Bilateral Trade Ratios 

To determine the formation of a PTA, we develop some important explanatory variables 

related 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 

information 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 Classification25 so that 

                                                           
23 TRIMS covers Trade‐Related Investment Measures that affect trade in goods. Claudia, Osnago and Ruta (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. 
24 Investment under WTO-X relates to provisions on promotion, protection, and liberalization of investment measures or common investment 
policies, whereas IPRs includes any provision beyond that covered under TRIPS. 
25 This dataset is available at https://econweb.ucsd.edu/~jrauch/rauch_classification.html 

https://econweb.ucsd.edu/~jrauch/rauch_classification.html


we can identify differentiated products.26 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 

between 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 

intermediate use. Finally, we also wish to identify trade in manufactured products since Johnson 

and Noguera (2016) 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 from the definition of inputs, which is denoted by subscript "1" ("2") in the following 

formulas.27 Notice that more information can be found in Table A of the Appendix: 

 

RatioINPabt_1=
𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_1

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
                    RatioINPabt_2=

𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_2

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
                     (1)  

 

We notice that RatioINPabt_1 is lower than RatioINPabt_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) to control for bilateral trade only in differentiated goods following 

James Rauch's classification as follows, 

 

RatioINPabt_diff1=
𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_𝑑𝑖𝑓𝑓1

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
     RatioINPabt_diff2=

𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_𝑑𝑖𝑓𝑓2

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
     (2) 

       

                                                           
26 His commodity classification distinguishes among homogeneous (“w”), reference pricing (“r”), and differentiated goods (“n”). We use his code 
“n” to identify differentiated products. 
27 The BEC label intermediate goods as group “1”, final goods as group “2”, and capital goods as group “3”.    



A direct comparison between RatioINPabt_1 and RatioINPabt_diff1 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 

RatioINPabt_2 and RatioINPabt_diff2. Last, we also control for the presence of manufactured 

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

 

RatioINPabt_diffman1=
𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_𝑑𝑖𝑓𝑓𝑚𝑎𝑛1

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
     RatioINPab_diffman2=

𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑖𝑛𝑝𝑢𝑡𝑠abt_𝑑𝑖𝑓𝑓𝑚𝑎𝑛2

𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙abt
   (3) 

 

A direct comparison suggests that the measure RatioINPabt_diff1 is greater than the measure 

RatioINPabt_diffmanu1 since its numerator includes manufactured and nonmanufactured products. 

Notice that expressions (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 shows that the average ratio of trade in 

inputs based on the measure RatioINPabt_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)-(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 

for details).28 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 

                                                           
28 In this case, the average of RatioINPabt_diffman1 for PTA country pairs is 25 percent higher than the equivalent average for the entire sample.   



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.  

Fig1: The graphs show the steady rise in the share of the trade-in inputs and differentiated 

inputs for country pairs over the years, especially more so for countries that have signed a PTA. 

 

2.3 – Interdependence and Other Control Variables 

An essential point made in the literature (see Egger and Larch (2008)) indicates that PTA 

formation 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 INTERDPTAabt. Table 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 using 

the variable INTERDEIAabt, whose concept is equivalent to the variable INTERDPTAabt.
29 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. 

Notice that we also measure interdependence following the theory-driven approach proposed by 

Baldwin and Jaimovichi (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 

Naturalab, 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 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 GDPSUMabt, 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). GDPSIMabt 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 DCONTab 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 REMOTEabt. 

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 Bersgrant (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 DKLabt calculates the difference in the capital-labor ratio between countries a and b 

at time t. SDKLabt is the square of DKLabt. 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). DROWKLabt calculates the 

average relative differences in factor endowments between a country-pair and its trade partners. 

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 Jaimovichi (2012)). The details about the construction for all these 

variables can be found in Table A in the appendix.  

 

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 

formation 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 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 paper follows the Probit models proposed by 

Baier & Bergstrand (2004), Egger & 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 & Bergstrand (2004) and Bergstrand & Egger (2013) rely on a cross-

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.30 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: 

 

                                                           
30 Notice that Egger and Larch (2008), Chen and Joshi (2010), Bergstrand and Egger (2013) , among others, rely on lagged variables to control 

for reverse causality.  



𝑃𝑇𝐴𝑎𝑏𝑡 = 𝛽0 + 𝛽1RatioINP
𝑎𝑏𝑡−5

_1 +𝛽2𝐼𝑁𝑇𝐸𝑅𝐷𝑃𝑇𝐴𝑎𝑏𝑡−5 +  𝛽3𝑿𝒂𝒃𝒕−𝟓 + 𝜀𝑎𝑏𝑡     (4) 

 

𝑃𝑇𝐴𝑎𝑏𝑡 is a binary variable that takes a value of 1 if a country-pair belongs to a preferential trade 

agreement in year t, and zero otherwise. The variable RatioINPabt-5_1 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 2.2. They control for differentiated products, 

including capital goods among input products, and for the share of bilateral trade in differentiated-

manufactured inputs. Thus, in addition to RatioINPabt-5_1, we also rely on RatioINPabt-5_2, 

RatioINPabt5_diff1,  RatioINPabt5_diff2, RatioINPabt5_diffman1, and RatioINPabt5_diffman2. Our 

baseline results estimate expression (4) controlling for interdependence among PTAs 

(INTERDPTAabt-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's strategy (1980). 

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. (𝜷𝟏 > 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 (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: 

 

𝐸𝐼𝐴𝑎𝑏𝑡 = 𝛼0 + 𝛼1RatioINP
𝑎𝑏𝑡−5

_1 +𝛼2𝐼𝑁𝑇𝐸𝑅𝐷𝐸𝐼𝐴𝑎𝑏𝑡−5 + 𝛾𝑎𝑏𝑡       (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 𝐸𝐼𝐴𝑎𝑏𝑡 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 proposed by Van 



de Ven and Van Pragg (1981). The latent expression (5) controls for the share of bilateral trade 

that corresponds to inputs (RatioINPabt-5_1), and for the interdependence among EIAs 

(INTERDPTAabt-5). The error terms 𝜀𝑎𝑏𝑡 and 𝛾𝑎𝑏𝑡 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. (𝜶𝟏 > 0) Moreover, the greater the number of EIA country-pairs, the more likely 

countries a and b join or form an EIA. (𝜶𝟐 > 0) 

 

 Expressions (4) and (5) are used to obtain the main results of the paper 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 (4) using a linear probability 

model and with the assistance of country-pair and year-fixed effects we estimate the following 

expression:    

 

𝑃𝑇𝐴𝑎𝑏𝑡 = 𝛽𝑡 + 𝛽𝑎𝑏 + 𝛽1RatioINP
𝑎𝑏𝑡−5

_1 +𝛽2𝐼𝑁𝑇𝐸𝑅𝐷𝑃𝑇𝐴𝑎𝑏𝑡−5 +  𝛽3𝑿′𝒂𝒃𝒕−𝟓 + 𝜀𝑎𝑏𝑡     (6) 

 

where 𝛽𝑡 and 𝛽𝑎𝑏 represent year and country-pair fixed effects.31 Notice that these fixed 

effects control for any time-invariant variables. These are the cases of some variables included in 

matrix X (see expression (4)) such as Naturalab and DCONTab. We then relabel the matrix of other 

controls based on the literature as X’ in expression (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 

                                                           
31 This strategy controls for about 16500 fixed effects in total out of a sample of 69824. 



using lagged values of explanatory variables. We then test hypothesis 1 using the following cross-

sectional model: 

 

𝑃𝑇𝐴𝑎𝑏2015 = 𝛽0 + 𝛽1RatioINP
𝑎𝑏2000

_1 +𝛽2𝐼𝑁𝑇𝐸𝑅𝐷𝑃𝑇𝐴𝑎𝑏2000 +  𝛽3𝑿𝑎𝑏2000 + 𝜀𝑎𝑏𝑡    (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 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.  

 

4-Empirical Results 

4.1-The Formation of PTAs 

Table 2 contains our baseline results consisting of the estimation of expression (4) using a   

Probit model. In this case, we investigate the drivers of PTA formation, and then PTAabt represents 

our dependent variable. Columns (1) through (4) access hypothesis 1 without controlling for 

interdependence (INTERDPTAabt), 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.  

 

                                               [Table 2 here] 

  

The coefficients of the variables of focus, RatioINP_diff1 (and 2) and RatioINP_diffman1 

(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 

inputs 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 matters 

in determining the effect of the share of bilateral trade in inputs. For instance, the coefficient of 

RatioINP_diffman1 is much smaller in column (8) than in column (3) (𝜷𝟏=0.183 versus 𝜷𝟏 = 



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 2, the measure 

RatioINP_diffman1 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 

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 

hypothesis 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 

bilateral 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. 32  

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.     

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 

                                                           
32 for the interpretation: 

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

2. Standard deviation in the descriptive table is 0.202 manufactured differentiated inputs  
3. Multiply the reported standard deviation with the marginal effects  

  



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). 

 

4.2 – The formation of EIAs 

As discussed in Section 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 Pragg (1981). This approach calls for 

the estimation of a latent equation (expression 5) with the decision about EIA formation, for the 

countries that self-select into a PTA (expression 4). As such, each specification displayed in Table 

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. 

 

   [Table 3 here] 

 

Columns (1) through (5) report the results for the estimation of equations (4) and (5) for 

the same variants of the share of trade in inputs on bilateral trade used in Table 2. In this case, our 

dependent variable in the latent regression is EIA (see top panel), while PTA represents the 

dependent 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 RatioINP_diffman1. 

The Wald test provided at the bottom of the table indicates that the Probit model with sample 

selection performs better than estimating equations (4) and (5) separately. Furthermore, the results 

found in columns (1)-(5) support our hypotheses 1 and 2. Concentrating on the factors that 

determine the formation of a PTA (lower panel), we find that an increase in trade in differentiated-

manufactured 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 2. 

 We then run similar regressions using different variants of the definition of an EIA. As 

explained in Section 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_WTO+, which covers all major WTO programs (GATS, TRIPS, and TRIMS). 

Likewise, columns (11)-(15) rely on the dependent variable EIA_WTO_deep, in which an EIA 

covers investment policy and additional intellectual property rights not addressed under TRIPS. 

See Section 2.1 for details. Instead, columns (16)-(20) use the dependent variable EIA_WTO_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 exception of column (6). The foundations of our hypothesis 2 are then confirmed, i.e., the 

higher the 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 

affected 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 3), while focusing on our 

preferred measure of the share of trade in inputs in selecting the best specification, 

RatioINP_diffman1. 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.33 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_diffman1 (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_WTO_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.  

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 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.  

  

 

 

                                                           
33 The lower the values of the AIC and SIC criteria the better the statistical performance.  



4.3 – Linear 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 (4) to study the formation of PTAs under the presence of a large set of 

year and country-pair fixed effects. This strategy means the inclusion of more than 16000 binary 

variables capturing year and country-pair variation, which forces us to rely on a linear probability 

model. As discussed in the paragraph following expression (6), 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.  

The results of the estimation of expression (6) confirm our major prediction outlined in 

Hypothesis 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. 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 

formation and their absence relative to Tables 2 and 3.  

 

[Table 4 here] 

5. Robustness checks  

 

   

For this section, we consider various extensions to our benchmark analysis. Table 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 5 contain our baseline results consisting of the estimation of equation (4) using a Probit 

model. In this case, we investigate the PTA formation’s drivers, where PTAabt represents our 

dependent variable. Columns (1) through (3) test hypothesis 1 controlling for interdependence 

(INTERDPTAabt) variable. Instead, Columns (4) through (6) investigate the formation of 

preferential agreements using the Heckman-Probit approach where expression (5) explains the 



decision to form an EIA for the country pairs that self-select into forming a PTA according to 

expression (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. 

                                              

                                                     [Table 5 here] 

 

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 

agreements 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)34 rely on the PTA 

information used in Baier, Bergstrand, and Feng (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 potential PTA. As such, these robustness tests focus on the 

definition of our variables PTAabt and INTERDPTAabt.  

The coefficient of the variable of focus, RatioINP_diffman1, 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 

(4) and (5) for RatioINP_diffman1. In this case, our dependent variable in the latent regression 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 (4) and (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 

                                                           
34 Facchini, Silva, and Willmann (2017) follow a similar approach. 



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 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 

interdependence, 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 (INTERDPTAabt) following Baldwin and Jaimovich (2012). 

We find that the coefficient of the variable of focus, RatioINP_diffman1, in column (2) and 

(5), is positive and statistically significant at the 1% level, providing strong support for both 

Hypothesis 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 

likelihood 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 (𝛼2 > 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 James Rauch's (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 (2) and (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. 



Table 6 presents several robustness tests related to the econometric model, concerns with 

endogeneity and institutional details related to the timeline used to implement preferential tariffs, 

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 expression (4), 

which is based on our using a Probit model, and it controls for the interdependence 

(INTERDPTAabt) variable. Columns (7) through (12) investigate the formation of preferential 

agreements using the Heckman-Probit approach following Van de Ven and Van Pragg (1981). We 

estimate the latent equation (expression 5) on the bottom panel of Table 6, while the results about 

the PTA decision (expression 4) are placed on the top panel. 

 

[Table 6 here] 

 

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 (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.35 The results are 

shown in (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_diffman1, is 

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

This 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 likelihood 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. 

                                                           
35 Jaimovich and Baldwin(2012) follow a similar approach throughout their paper 



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 3 is the possibility of reverse causality. 

Moreover, Baer and Bergstrand (2004) and Bersgstrand 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 (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 RatioINP_diffman1 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.  

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 (RatioINP_diffman1) 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 paper 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 several 



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 2015.36 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 robust to dropping 

CU country-pairs associated with this critical PTA since our primary variable of focus 

(RatioINP_diffman1) 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 (4) and (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 (4) and (5) while controlling for each country-pair 

factor belonging to matrix X. The results can be found in Table B, placed in the appendix. 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 

3 and 5. 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.   

 

        6 - Conclusion 

 

In this paper, we have discussed two hypotheses that provide innovative insights into the 

process 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 

assess 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 

                                                           
36 More information on EU is available at https://europa.eu/european-union/index_en. 



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 

process. 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 

liberalize different economies further. This reason makes it vital to dig further into the 

understanding of the PTA formation process. 
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                             Table 1: Descriptive Statistics 

Main Variables Entire Sample PTA EIA 

    

RatioINP_1 0.36 0.44 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_diffman1 0.128 0.17 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 .0083 .0154 

 (0.0103) (.0270) (.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 

 

 

 

 



TABLE 2: Baseline Regression Results 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (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)  (0.00638)   (0.0484)  (0.00589) 

RatioINP_diffman2    0.177***     0.104***  

    (0.0348)     (0.0372)  

 INTERDPTA      2.838*** 2.832*** 2.832*** 2.825*** 0.344*** 

      (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*** 0.390*** 0.398*** 0.0475*** 

 (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*** 0.652*** 0.0800*** 

 (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*** 0.157*** 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*** 0.227*** 0.230*** 0.0319*** 0.365*** 0.364*** 0.364*** 0.363*** 0.0442*** 

 (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*** -0.219*** -0.216*** -0.219*** -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*** 0.361*** 0.358*** 0.0439*** 

 (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***  1.115** 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  31262.7 31236.35 31251.57 31223.9  

BIC 35944.98 35737.02 35920.79 35712.33  31427.46 31401.11 31416.34 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.  



Table 3: Formation of EIA 

 (1) (2) (3) (4) (5)  (6) (7) (8) (9) (10)  (11) (12) (13) (14) (15) 

VARIABLES     Margins      Margins      Margins 

EIA EIA  EIA_WTO+abt  EIA_WTO-deepabt 

RatioINP_diff1 0.597***      -0.00704      0.369***     

 (0.0845)      (0.0846)      (0.110)     

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***  0.0931*** 

   (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)      (0.0366)      (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)  (0.00483)    (0.0408)  (0.00499)    (0.0396)  (0.00483) 

RatioINP_diffman2    0.0811***      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   329.42 305.28 322.1 303.11   61.22 55.12 58.89 54.2  

Prob > chi2 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   

 

  



Table 3: Formation of EIA (Continued) 
 (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 

VARIABLES     Margins     Margins 

EIA EIA_WTO_legabt ELEIA_interdabt 

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_diffman2    0.671***     0.667***  
    (0.0935)     (0.0950)  
 INTERDEIA      6.900*** 7.382*** 7.149*** 7.618*** 1.264*** 

      (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***  0.0131***   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 > chi2 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 of the models are INTERDPTA, NATURAL, RGDPSUM, 

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

 

  



Table 4: Linear Probability Model 

  (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES PTA PTA PTA PTA PTA PTA PTA PTA 

                  

RatioINP_diff1 0.0122***    0.00560    
 

(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_diffman2    0.0180***    0.00801** 

    (0.00337)    (0.00324) 

INTERDPTA     0.909*** 0.908*** 0.908*** 0.908*** 

     (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*** 0.0442*** 0.0442*** 0.0442*** 0.0442*** 

 (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*** 0.0253*** 0.0254*** 0.0200*** 0.0200*** 0.0200*** 0.0201*** 

 (0.00446) (0.00446) (0.00446) (0.00446) (0.00426) (0.00426) (0.00426) (0.00426) 

Constant 0.860*** 0.865*** 0.863*** 0.868*** 0.422*** 0.423*** 0.424*** 0.426*** 

 (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-squared 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 



Table 5: Robustness 

 (1) (2) (3)  (4) (5) (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*** 0.169*** 0.0962** 

 (0.0601) (0.0455) (0.0504)  (0.0482) (0.0358) (0.0405) 

MATRIX X ELEMENTS        

INTERDPTA 2.436*** 14.78*** 2.840***  2.266*** 14.86*** 2.845*** 

 (0.133) (1.877) (0.124)  (0.129) (2.291) (0.104) 

NATURAL 0.502*** 0.513*** 0.392***  0.465*** 0.515*** 0.375*** 

 (0.0160) (0.0162) (0.0142)  (0.0301) (0.0310) (0.0267) 

RGDPSUM 1.060*** 1.350*** 0.660***  1.162*** 1.341*** 0.695*** 

 (0.0620) (0.0317) (0.0505)  (0.0552) (0.0343) (0.0425) 

RGDPSIM 0.362*** 0.316*** 0.160***  0.373*** 0.316*** 0.163*** 

 (0.0419) (0.0291) (0.0321)  (0.0432) (0.0278) (0.0299) 

DKL 0.275*** 0.181*** 0.208***  0.268*** 0.182*** 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*** 0.245*** 0.384*** 

 (0.0224) (0.0191) (0.0202)  (0.0399) (0.0391) (0.0379) 

REMOTE 0.256*** -1.075*** -0.219***  0.258*** -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*** 0.402*** 0.369*** 

 (0.0472) (0.0385) (0.0413)  (0.0434) (0.0330) (0.0353) 

     EIA decision (Latent) 

RatioINP_diffman1     0.557*** 0.750*** 0.726*** 

     (0.144) (0.0994) (0.0986) 

INTEDREIA     23.23*** 31.12*** 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 > chi2     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



Table 6 – Robustness Extension 

 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12) 

 Drop PTA Ten year  Cross Sec spl<=2000 spl>=2005 ex-EU  Drop PTA Ten Year Cross Sec spl<=2000 spl>=2005 exEU 

   2000       2000    

MAIN VARIABLES PTA  PTA decision (Selection) 

              

RatioINP_diffman1 0.142** 0.150*** 0.294*** 0.266** 0.120* 0.123**  0.142** 0.140*** 0.162 0.261*** 0.120*** 0.153*** 

 (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*** 0.841*** 4.041*** 2.190*** 3.171*** 2.240*** 

 (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 decision (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*** 18.51*** 27.91*** 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. Control variables used in all the models are INTERDPTA, NATURAL, RGDPSUM, RGDPSIM, 

DKL, SQDKL, DCONT, REMOTE, DROWKL.  



Appendix: 

Table A: 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 country pair are, the more likely they are to form a PTA 

+ 

RGDPSUM 𝐥𝐨𝐠(𝑹𝑮𝑫𝑷𝒊𝒕 + 𝑹𝑮𝑫𝑷𝒋𝒕)  + 

RGDPSIM log{1-[𝑹𝑮𝑫𝑷𝒊𝒕/ (𝑹𝑮𝑫𝑷𝒊𝒕+𝑹𝑮𝑫𝑷𝒋𝒕)]
𝟐
-[𝑹𝑮𝑫𝑷𝒋𝒕/ (𝑹𝑮𝑫𝑷𝒋𝒕+𝑹𝑮𝑫𝑷𝒊𝒕)]

𝟐
}  

+ 

DKL |log(𝑹𝑮𝑫𝑷𝒊𝒕 /𝑷𝑶𝑷𝒊𝒕)-log(𝑹𝑮𝑫𝑷𝒋𝒕 /𝑷𝑶𝑷𝒋𝒕)|  + 

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{ log Σ𝒌≠𝒋𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒊𝒌/(𝒏𝒕 − 𝟏)] + log Σ𝒌≠𝒋𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒊𝒌/(𝒏𝒕 − 𝟏)] +log 

Σ𝒌≠𝒊𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒋𝒌/(𝒏𝒕 − 𝟏)] 

 trading partners are from the rest of the world, the more likely they are to form an 

FTA 

+ 

DROWKL 0.5 {|log (Σkt≠it𝑹𝑮𝑫𝑷𝒌𝒕/Σkt≠it𝑷𝑶𝑷𝒌𝒕-log(𝑹𝑮𝑫𝑷𝒊𝒕 /𝑷𝑶𝑷𝒊𝒕)|+| 

log (Σkt≠jt𝑹𝑮𝑫𝑷𝒌𝒕/Σkt≠jt𝑷𝑶𝑷𝒌𝒕-log(𝑹𝑮𝑫𝑷𝒋𝒕 /𝑷𝑶𝑷𝒋𝒕)|} 

  

- 



 Table B: Extra Robustness Check 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
VARIABLES          
EIA          
RatioINP_diffman1 0.420*** 0.369*** 0.237*** 0.690*** 0.692*** 0.692*** 0.751*** 0.762*** 0.607*** 
 (0.0940) (0.0833) (0.0915) (0.0926) (0.0937) (0.0934) (0.0967) (0.0943) (0.0947) 
INTERDPTA 1.741***         
 (0.199)         
NATURAL  -0.426***        
  (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_diffman1 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 0.901 1.103 0.924 0.986 0.986 0.984 0.964 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 73.2200 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 

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, DROWKL.


