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Abstract 

We use recently available data on the core economic provisions of PTAs to identify which (types 

of) provisions seem to promote bilateral exports and the intensive and extensive margins of 

exports. Our evidence suggests that measures applied at the border tend to be aimed at 

expanding existing trade, while measures applied behind the border are aimed at creating trade in 

new products. Preferential measures tended to increase bilateral total exports and bilateral 

exports at the intensive margin, but have no significant effect on bilateral exports at the extensive 

margin. Measures applied on an MFN basis are unlikely to provide improved market access for 

PTA partners. When included individually we find that no provision has a statistically significant 

effect of the same sign on both trade margins, confirming the view that existing and potential 

exporters have opposing interests in PTA formation. Finally, we provide estimated effects for 

selected PTAs.  
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1. Introduction 

An indication of the extent to which Preferential Trade Agreements (PTAs)1 have proliferated in 

the last three decades is provided in Figure 1, which plots the number of country-pairs with a 

PTA along with the number of country-pairs that formed a PTA in each year from 1970 to 2015. 

The share of world trade among PTA members has increased from 22% in 1965 to 60% in 2010, 

while the share of World Trade Organisation (WTO) members with PTAs rose from 2% in 1965 

to more than 25% in 2010 and their corresponding trade share within the WTO rose from 30% 

to 60% (Limao, 2016). Although average tariffs have been negotiated down, there remain a wide 

range of non-tariff barriers to be negotiated away. With no prospect of full multilateral 

liberalisation in the foreseeable future, PTAs have become the most important source of trade 

policy ‘liberalisation’ for most countries, almost by default.   

The membership of PTAs has also changed over this period, both in terms of the number of 

countries involved and their diversity in income levels and geographical proximity (Falvey & 

Foster-McGregor, 2018).2 Accompanying this has been an expansion in the ‘breadth’ of PTAs in 

terms of the coverage of their provisions.3 Our evidence for this draws on the database of 

Hofmann et al (2017), which contains information on the inclusion of 52 policy areas and their 

legal enforceability for 279 trade agreements signed between 189 countries in the period 1958 to 

2009. In Figure 2 we list the fraction of these agreements that contain each of the 18 ‘core’ 

economic provisions in 1980 and in 2010. All provisions appear in a higher proportion of PTAs 

in 2010, except those relating to competition policy, state aid and antidumping. 

                                                            
1 In what follows we take Preferential Trade Agreements (PTAs) to mean any preferential access for members of 
such an agreement. 
2 For example, the US has signed agreements with Israel (1985), Jordan (2002), Australia (2004), Morocco (2005) 
and Peru (2009), while the EU has signed agreements with Turkey (1996), the Faroe Islands (1997), the Palestinian 
Authority (1997), Tunisia (1999), South Africa (2000), Morocco (2000), Israel (2000), Mexico (2000), Chile (2004), 
Algeria (2006) and Cote d’Ivoire (2008). 
3 This may not be coincidental. In Falvey & Foster-McGregor (2018) we find a trade-off between the likelihood of a 
country-pair forming a PTA and the breadth of any PTA they do form. Thus, more distant countries are less likely 
to form a PTA, but if they do it is likely to be broader; while sharing a common language or a common border 
makes a PTA more likely, but it will be narrower in scope on average. 
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The proliferation of PTAs has prompted a significant empirical literature primarily aimed at 

determining whether a PTA creates trade between its members and, less frequently, whether this 

trade has been diverted from non-members. The bulk of this analysis has employed some variant 

of the ‘gravity equation’, interpreted as a reduced form equation which can be generated by a 

range of models explaining bilateral trade flows. The typical approach has been to include a 

dummy variable indicating whether or not a bilateral trade flow was covered by a PTA and to 

interpret the estimated coefficient on this dummy as indicating the average effect of a PTA. 

Results from this literature suggest that PTAs have a positive impact upon trade flows. But there 

is considerable heterogeneity in the outcomes,4 with PTA effects varying across time (Baier & 

Bergstrand, 2009), across agreements (Eicher & Henn, 2011), and by trade partner (Eicher & 

Henn, 2011; Cheong et al, 2014; Baier et al., 2016).5  

 

  

                                                            
4 See Cipollina & Salvatici (2010) and World Bank (2005) for meta-analyses of the trade effects of PTAs. World 
Bank (2005), for example, considers 362 estimates of a PTA dummy from 17 studies that cover different PTAs, time 
periods and equation specifications. One-third of the estimates are statistically insignificant, over 10% are negative 
and significant, and only just over 50% are positive and significant. The mean estimate is 0.79 but the standard error 
is 1.3. 

5Studies have also attempted to examine the potential trade diversion effects of PTAs by including binary variables 
that take the value one if only one member of a country pair belongs to a PTA (see for example Frankel, Stein & 
Wei, 1996). The results of such studies are mixed depending upon the sample, the time period, the specification of 
the gravity equation and the particular PTAs considered. 

 



4 
 

Figure 1: Number of New Country-Pairs with PTAs by Year 

 
Source: Falvey and Foster (2018) 

 

Figure 2: Proportion of PTAs that include each Core Provisions 

 
Notes: This figure reports the share of all PTAs that include the relevant provision as a legally enforceable 
commitment in the text of the agreement. TRIMs refer to trade related investment measures; IPR to 
intellectual property rights; TRIPs to the trade related aspects of intellectual property rights agreement; 
SPS to sanitary and phytosanitary standards; STE to state trading enterprises; GATS to the general 
agreement on trade in services; CVM to counter-veiling measures; and TBT to technical barriers to trade; 
and AD to anti-dumping duties. 
 

‐500

0

500

1000

1500

2000

2500

3000

1
9
7
0

1
9
7
1

1
9
7
2

1
9
7
3

1
9
7
4

1
9
7
5

1
9
7
6

1
9
7
7

1
9
7
8

1
9
7
9

1
9
8
0

1
9
8
1

1
9
8
2

1
9
8
3

1
9
8
4

1
9
8
5

1
9
8
6

1
9
8
7

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

N
u
m
b
e
r 
o
f 
co
u
n
tr
y‐
p
ai
rs
 w

it
h
 a
 P
TA

New PTAs

Existing PTAs

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

FTA Industrial

FTA Agriculture

AD

State Aid

Customs

Export Taxes

Competition Policy

TBT

CVM

GATS

Investment

Movement of Capital

STE

SPS

Public Procurement

TRIPs

IPR

TRIMs

Share of PTAs

2010

1980



5 
 

One straightforward response to this heterogeneity is to acknowledge that PTAs are not 

homogenous and to construct individual dummies for specific PTAs. But even this does not 

produce consistent results. Aitken (1973), Abrams (1980) and Brada & Mendez (1983), for 

example, found membership in the European Community to have a positive and significant 

effect on trade flows among members, while Bergstrand (1985) and Frankel et al (1995) found 

insignificant effects. Frankel (1997) finds a positive impact of MERCOSUR membership, 

insignificant effects from membership in the Andean pact, and occasionally negative effects from 

membership in the European Community. A ‘deeper’ investigation of the ‘trade liberalisation’ 

provided by PTAs therefore appears necessary if we are to resolve these ambiguities.6  

In order to meet their WTO obligations, PTA members must remove barriers on substantially all 

trade. One can infer from Figure 2 that this requirement is met if a PTA has provisions dealing 

with tariff liberalisation and the elimination of non-tariff barriers on industrial goods, as these 

provisions are present in all agreements. But a glance at the list of other provisions in Figure 2 

reveals that while some (e.g. IPRs and GATS) may be aimed at inducing increased economic 

interaction among the members, they are not necessarily going to increase international trade in 

goods. Indeed, the opposite may be the case (Falvey & Foster-McGregor, 2018), if, for example, 

goods trade and services trade are substitutes. 

Even the trade provisions of PTAs may have different impacts depending on whether they are 

aimed at expanding the volume of existing exports (the intensive margin) or at creating 

opportunities for the export of new products (the extensive margin). The bilateral negotiations 

over PTAs are typically motivated by governments seeking better market access for their 

exporters. The actual mix of PTA provisions will reflect the competing lobbying efforts of 

                                                            
6 One approach has been to distinguish between different types of PTAs (i.e. customs unions, free trade agreements, 
etc). This is the approach taken by Vicard (2009) for example. Including indicators for four different types of PTA – 
i.e. preferential arrangement, free trade agreement, currency union and common market – in a gravity equation, he 
finds that while all types of agreement raise bilateral trade there are no significant differences in the size of the 
effects once self-selection has been controlled for. 
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existing and potential exporters.7 Existing exporters may seek improved access, particularly 

where foreign competitors are already benefiting from such access through other PTAs. 

Improving their access may require the removal of barriers behind-the-border. But potential 

exporters, in particular, are likely to seek the elimination of both border and behind the border 

barriers. In a sense we can infer the success of these two competing groups from the estimated 

trade effects at the two margins. Increased trade at the intensive margin following the formation 

of the PTA signals the success of existing exporters in obtaining better market access. Similarly, 

increased trade at the extensive margin signals the success of new exporters.   

Considerable attention has been paid to these margins in recent empirical contributions in 

international trade.8 Partly this reflects the relatively recent availability of disaggregated data, but 

it also recognises the key role new products may play in the dynamic gains from trade (Kehoe & 

Ruhl, 2013; Kehoe et al., 2013).9 Several contributions have examined the impact of specific 

trade liberalisations or PTAs on the volume and variety of traded goods. Klenow & Rodriguez-

Clare (1997) show the liberalisation of Costa Rica between 1986 and 1992 was accompanied by a 

surge in import variety. Hillberry & McDaniel (2002) and Feenstra & Kee (2007) provide 

evidence that US tariff liberalisation due to NAFTA has increased export variety from Mexico. 

Goldberg et al (2008a, 2008b and 2009) found that India’s liberalisation during the 1990s 

dramatically increased Indian firms’ access to new imported inputs. Debaere & Mostashari 

(2010) conclude that changing US tariffs and tariff preferences over the period 1989-2000 

increased the variety of goods exported to the US from ‘preferred’ sources, but also had a trade 

diverting effect by reducing the variety of products exported to the US from excluded 

countries.10   

                                                            
7 Competing because of the limited concessions willing to be offered by the trading partner.   
8 Fernandes et al. (2019) focus on firms defining the extensive margin as the number of exporting firms and the 
intensive margin as the average size of an exporter. They find that variation in exports is about evenly split between 
the two margins.  
9 See Rivera-Batiz & Romer, 1991 and Grossman & Helpman, 1991. Recently, Feenstra & Kee (2008) have shown 
that the variety of exports is also related to country productivity in a sample of 48 countries. 
10 While most of the above studies consider the effects on a single country or a specific liberalisation episode, others 
have considered the impact of liberalisation on a broader sample of countries. Kehoe & Ruhl (2003) consider the 
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There are three relatively recent papers that use the gravity equation to explore the impact of 

PTAs on aggregate trade flows, intensive (goods) margins, and extensive (goods) margins for a 

large number of goods, country pairs, and years. Frensch (2010) examines the relationship 

between import margins and trade liberalisation for 36 countries in a gravity framework. The 

results indicate that the main effect of liberalisation occurs along the extensive margin of 

imports, with the effects on intermediate and capital imports being stronger than those on 

consumer goods. Similarly Foster et al (2011) find that PTAs tend to work largely by impacting 

upon the extensive margin of trade. However Kehoe et al (2014) reach the opposite conclusion 

finding that PTAs tend to impact upon the intensive margin to a greater extent than the 

extensive margin.  

One explanation for these apparently contradictory results could lie in differences in the ‘depth’ 

of the PTAs examined. Dür et al (2013) construct a measure of depth of PTAs and find that 

deeper integration agreements tend to have larger impacts on trade flows than shallower 

agreements. Baier et al (2014) draw a similar conclusion. Most recently, Falvey & Foster-

McGregor (2018) used the ‘horizontal depth’ indicator constructed by Hoffman et al (2017) and 

a dose response model to examine the impact of PTA depth on trade flows. Results indicate a 

non-linear effect of PTA depth on trade, which could be loosely traced back to the composition 

of the provisions in those agreements.11  

                                                                                                                                                                                         
impact of six major trade liberalisations in 18 countries on the extensive margin of trade using bilateral data. They 
find using detailed trade data that the goods that were traded least before liberalisation account for a 
disproportionate share in trade following the reduction of trade barriers. They further show that large increases in 
the extensive margin of trade coincide with trade liberalisation.  
11 In Falvey & Foster-McGregor (2018) we used the 2010 data to separate our PTA country pairs into 4 strata based 
on the ‘depth’ of their PTAs. We then calculated the expected probability of each provision appearing in a PTA 
between a country pair located in each stratum and subtracted it from the actual frequency with which that 
provision appears in that stratum. This gave us a measure of ‘provision intensity’ for each of the strata. If the actual 
frequency exceeds the expected then the PTA country pairs in the corresponding stratum are ‘intensive’ in that 
provision. We found that the lowest stratum was intensive in agricultural and industrial tariff liberalisation and 
produced no significant increases in trade flows The highest stratum, which also produced no significant trade 
increase in trade flows, was intensive in provisions relating to IPRs, the movement of capital, investment, TRIPS, 
GATS, TRIMs, state aid, state enterprises and technical barriers to trade.  The middle strata, where the positive 
effects for trade were found, were intensive in provisions relating to countervailing measures, antidumping, export 
taxes and customs - i.e. provisions directly relating to goods trade flows.  
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In this paper we extend a recent literature interested in identifying and explaining the 

heterogeneous effects of PTAs (e.g. Baier et al, 2016; Cipollina & Salvatici, 2010; Eicher & 

Henn, 2011). We do this by using data on the breadth of PTAs to examine their impact on 

aggregate trade (export) flows, and on the intensive and extensive margins of exports. Specifically 

we are interested in identifying, if we can, (i) which core PTA provisions promote goods trade in 

general and which appear to be aimed at broader economic interactions; and (ii) which 

provisions affect exports at the intensive margin and which at the extensive margin.  

Our results indicate that measures applied at the border tend to be aimed at expanding existing 

trade, while measures applied behind the border are aimed at creating trade in new products. 

Preferential measures tended to increase bilateral exports in total and at the intensive margin but 

have no significant effect at the extensive margin. Measures applied on an MFN basis are 

unlikely to provide improved market access for PTA partners. When included individually we 

find that no provision has a statistically significant effect of the same sign on both trade margins, 

confirming the view that existing and potential exporters have opposing interests in PTA 

formation.  

The remainder of the paper is set out as follows. Section 2 discusses our empirical methodology 

and describes the data used; Section 3 discusses our main results; while Section 4 concludes. 

 

2. Methodology and Data 

Our empirical analysis begins with a standard gravity-type regression of the form: 

ln𝐸𝑋𝑃௧ ൌ 𝛽  𝛽ଵln𝐺𝐷𝑃௧  𝛽ଶln𝐺𝐷𝑃௧  𝛽ଷln𝑃𝑂𝑃௧  𝛽ସln𝑃𝑂𝑃௧  𝛽ହln𝐷𝐼𝑆𝑇 

𝛽𝐿𝐴𝑁𝐺  𝛽𝐴𝐷𝐽  𝛽଼𝐿𝑂𝐶𝐾  𝛽ଽ𝑃𝑇𝐴௧  𝜀௧     (1) 

where ln𝐸𝑋𝑃 is (the natural log of) our measure of exports from country 𝑖 to country 𝑗 in time 

𝑡, 𝐺𝐷𝑃 refers to Gross Domestic Product, 𝑃𝑂𝑃 to population, 𝐷𝐼𝑆𝑇 is the great circle distance 

between capital cities of countries 𝑖 and 𝑗, 𝐿𝐴𝑁𝐺 is a dummy taking the value if 𝑖 and 𝑗 share a 
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common language, 𝐴𝐷𝐽 is a dummy taking the value one if 𝑖 and 𝑗 share a common border, 

𝐿𝑂𝐶𝐾 is a variable taking the value 0,1,2 depending on whether none, one or both of 𝑖 and 𝑗 are 

landlocked respectively, and 𝑃𝑇𝐴 is our indicator of the presence of a PTA, which we describe 

further below.  

 

2.1 Econometric Issues 

In recent years the empirical implementation of the gravity equation has been modified to deal 

with a number of issues. When Anderson & van Wincoop (2003) derived a gravity equation from 

the CES expenditure system, they highlighted that trade between two countries is decreasing in 

their bilateral trade costs relative to the average of the costs of the two regions to trade with all 

their partners, rather than to absolute trade barriers. This they refer to as multilateral resistance 

(MR). Baldwin & Taglioni (2006) argue that including time-varying importer and exporter fixed 

effects will capture time-varying MR terms in panel data. But we follow an alternative, and less 

computationally intensive approach, proposed by Baier & Bergstrand (2009), which involves 

including GDP-weighted exogenous variables as multilateral resistance controls, with distance, 

common language, common border and landlockedness being used in our analysis below. 

Country self-selection into PTAs is likely to provide an additional source of endogeneity. 

Countries with large (potential) bilateral trade flows are more likely to join in such agreements. 

To account for such endogeneity recent studies addressing the trade-creating effects of PTAs 

have used panel models with fixed effects as suggested by Baldwin & Taglioni (2006) as well as 

Heckman control functions (Baier & Bergstrand, 2002; Magee, 2003; and Baier et al, 2008). More 

recently, studies have dealt with endogeneity using matching econometrics (Egger et al, 2008; 

Baier & Bergstrand, 2009; Falvey & Foster-McGregor, 2018).  

A final issue is the potential bias introduced by failing to take account of observations where 

reported trade is zero. Helpman et al (2008) note that around half of country-pairs do not trade 

with each other and that the majority of trade growth since 1970 has been among countries that 
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traded with each other in 1970 rather than the formation of new trading relationships.12 Since the 

dependent variable in the gravity equation is usually expressed in log form it is not possible to 

include observations for which reported trade is zero, but their omission can lead to biased 

coefficient estimates (Santos-Silva & Tenreyro, 2006; Helpman et al, 2008). Santos-Silva & 

Tenreyro (2006) propose the Poisson-pseudo maximum likelihood estimator to deal with this 

problem, while Helpman et al (2008) suggest a modified two-stage Heckman approach.13 

In this paper we take account of these issues by modifying equation (1) to include both time and 

country-pair fixed effects, and to control for multilateral resistance using the approach of Baier 

& Bergstrand (2009). Our preferred specification can then be expressed as: 

ln𝐸𝑋𝑃௧ ൌ 𝛽  𝛽ଵln𝐺𝐷𝑃௧  𝛽ଶln𝐺𝐷𝑃௧  𝛽ଷln𝑃𝑂𝑃௧  𝛽ସln𝑃𝑂𝑃௧  𝛽ଽ𝑃𝑇𝐴௧ 

∑ 𝜗

ୀଵ 𝑀𝑅௧  𝜏௧  𝛼  𝜀௧        (2) 

Where 𝜏௧ and 𝛼 refer to time and country-pair fixed effects respectively and 𝑀𝑅 are the 

multilateral resistance terms. Note that the inclusion of country-pair fixed effects means that it is 

not possible to estimate coefficients on time-invariant country-pair specific variables such as 

distance, common language and contiguity.14 We address the issue of zero observations by using 

the Poisson-pseudo maximum likelihood estimator proposed by Santos-Silva & Tenreyro 

(2006).15 

 

2.2 Measuring the Margins of Trade 

We employ two approaches to the measurement of the intensive and extensive margins of 

exports. Firstly, we follow Kehoe & Ruhl (2002) in adapting the decomposition of Hummels & 

                                                            
12 Indeed, this is an alternative definition of the intensive and extensive margin, with the extensive margin being the 
development of new trading relationships and the intensive margin the intensity of existing trading relationships. 
13 Other approaches are discussed in Frankel (1997) and include the use of Tobit estimation or using ሺ𝑇  1ሻ as 
the dependent variable. Both of these approaches are likely to lead to inconsistent estimates of the parameters 
however. 
14 But we include the GDP weighted distance, contiguity, common language and landlockedness as multilateral 
resistance controls as suggested by Baier & Bergstrand (2009). 
15 While both approaches have come in for some criticism, the Santos & Tenreyro (2006) approach is slightly easier 
to implement and also controls for heteroscedasticity which is inherent in the approach. 
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Klenow (2005) to apply to a single bilateral trade relationship. In particular, the extensive margin 

(𝐸𝑀) is defined as16, 

   𝐸𝑀 ൌ
∑ ௩ೖೕ∈ಿ

∑ ௩ೖೕ∈ಿ
,       (3) 

where 𝑁 is the set of observable categories in which exporting country 𝑖 has positive exports to 

𝑗, and 𝑣 is the value of units of good 𝑛 exported from reference country 𝑘 to country 𝑗. 

Reference country 𝑘 has positive exports to 𝑗 in all 𝑁 categories. Following the approach of 

Frensch (2010) we define a reference “country” that does not vary across time or countries. In 

particular, 𝑣 is the value of exports of the world to country 𝑗 in good 𝑛 averaged across the 

years 1962-2000.  

The extensive margin can be thought of as a weighted count of 𝑖’s categories relative to 𝑘’s 

categories, where the goods are weighted by their importance in world exports to importing 

country 𝑗. If all categories are equally important then the extensive margin is simply the fraction 

of categories in which 𝑖 exports to 𝑗. Hummels & Klenow (2005) discuss the advantages and 

disadvantages of this measure of the extensive margin. In particular, they note that measuring the 

extensive margin without reference to 𝑖’s exports prevents a category appearing important solely 

because 𝑖 (and no other country) exports a lot of that product to 𝑗. They note that a disadvantage 

of the approach is that a country may appear to have a large extensive margin because it exports 

a small amount in categories in which 𝑘 exports a lot, an outcome that could also arise were we 

to use a simple count of the categories of goods exported. 

The intensive margin (𝐼𝑀) compares nominal shipments for country 𝑖 and 𝑘 in a common set of 

goods, and is given by, 

   𝐼𝑀 ൌ
∑ ௩ೕ∈ೀ

∑ ௩ೖೕ∈ೀ
       (4) 

                                                            
16 We drop time subscripts where they are not necessary for the explanation. It should be kept in mind however that 
these variables are calculated for each year in the sample. 
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𝐼𝑀 equals 𝑖’s nominal exports relative to 𝑘’s nominal exports in those categories in which 𝑖 

exports to 𝑗ሺ𝑁ሻ. 

It can be shown that the ratio of country 𝑖 to country 𝑘 exports to 𝑗 equals the product of the 

two margins, that is, 

   𝐸𝑋𝑃𝑅𝐴𝑇 ൌ
∑ ௩ೕ∈ೀ

∑ ௩ೖೕ∈ಿ
ൌ 𝐼𝑀𝐸𝑀      (5) 

In the regression analysis that follows we use the natural log of this ratio as our dependent 

variable, rather than the natural log of exports of country 𝑖 to country 𝑗, which is commonly 

included in gravity regressions. The reason for employing this ratio as one of our dependent 

variables is that since OLS is a linear operator it will decompose the effects of PTAs on the 

export ratio along the extensive and intensive margins, allowing us to quantify the contribution 

of the two margins to the change in this ratio following PTA membership.17 

In addition to this decomposition we further test the robustness of the results to a simple 

alternative decomposition where we define the extensive margin as the total number of products 

exported by exporter 𝑗 to importer 𝑖, denoted as 𝑁௧, and the intensive margin as the average 

value of exports of each product exported by 𝑗 to 𝑖, denoted as 𝑀ഥ௧. Exports can then be 

defined as: 

   𝐸𝑋𝑃௧ ൌ 𝑁௧𝑀ഥ௧       (6) 

Taking logs we have: 

   ln 𝐸𝑋𝑃௧ ൌ ln 𝑁௧  ln 𝑀ഥ௧      (7) 

which, given that OLS is a linear operator again allows us to decompose the increase in exports 

along the intensive and extensive margins.  

                                                            
17 Note that since we fix the denominator of the export ratio we can interpret the coefficients on the PTA variable 
as estimates of the trade creating effects of PTAs. If the value of exports of the reference country were to vary 
across time and countries this would not be the case. In such a case, the finding of a positive effect of PTAs on the 
above ratio could be the result of the partner country exporting more supplanting production in the importing 
country (trade creation) or because the partner country  exported more at the expense of non-member countries not 
receiving preferential tariffs (trade diversion). By forcing the reference country’s value of exports to be constant 
across time and countries we eliminate this latter possibility. 
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2.3 Data 

Data on trade flows are taken from Feenstra et al (2005), which reports imports and exports at 

the SITC four-digit level over the period 1962-2000. We use UN COMTRADE to update this 

data to 2015 using the mirror flow to construct bilateral exports (i.e. we use imports into the 

partner country to measure exports from the reporter) when it is available. When the mirror flow 

is not available we use the raw export data to fill in the gaps. A concordance is used to make the 

more recent data compatible with the SITC classification used by Feenstra et al (2005). 

Data on our explanatory variables comes from a variety of sources. The GDP and population of 

the importer and exporter are taken from the World Development Indicators (2008) dataset. 

Data on distance, common language and adjacency are from CEPII18. Data on PTAs are taken 

from the recent work of Hoffman et al. (2017) who develop a database that lists the coverage 

and legal enforceability of the provisions included in the entire set of PTAs in force and notified 

to the WTO as of 2015 (i.e. 279 agreements signed by 189 countries between 1958 and 2015). 

This database contains information on the inclusion of up to 52 policy areas, which the authors 

categorise in various ways. For our purposes the most useful category is that containing the 18 

‘Core’ provisions which the authors describe as those “that the literature identifies as more 

meaningful from an economic point of view.” (Hoffman et al., 2017, p3.).  

The subject areas of these core provisions are listed in Table 1. Figure 2 indicates changes in the 

breadth of coverage by listing the fraction of the agreements that contain each core provision in 

1980 and 2010. All provisions appear in a higher proportion of PTAs in 2010 than in 1980, 

except those relating to competition policy, state aid and antidumping.19 These 18 provisions 

relate to: (i) free trade in industrial goods (Ind); (ii) free trade in agricultural goods (Ag); (iii) 

Customs administration (Cust); (iv) Export taxes (ETx); (v) Anti-dumping measures (AD); (vi) 

Competition policy (ComP); (vii) Technical barriers to trade (TBT); (viii) Sanitary and 

                                                            
18 http://www.cepii.fr/anglaisgraph/bdd/distances.htm 
19 Hoffman et al. (2017) also draw a distinction between those provisions which are ‘legally enforceable’ and those 
which are not. Here we restrict attention to legally enforceable provisions.  
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phytosanitary standards (SPS); (ix) State aid (SAid); (x) GATS; (xi) Counter-veiling measures 

(CVM); (xii) TRIPs; (xiii) Public procurement (PubP); (xiv) Investment measures (Inv); (xv) 

Movement of capital (Cap); (xvi) State trading enterprises (STr); (xvii) IPRs; and (xviii) TRIMs.  

We capture the breadth of PTAs in several ways. In ‘Breadth 18’ we calculate for each country-

pair and at each point in time the proportion of these 18 core provisions that are included in a 

PTA. Thus 0 indicates no PTA and 1 indicates a PTA that includes all of the core provisions. 

This ‘provision count’ measure effectively weights each type of provision equally in the index. 

We then subdivide the core provisions into ‘border’ and ‘behind the border’ provisions, 

depending on whether the policies that the provision regulates are applied at the border or not 

(Limao, 2016). The allocations of provisions into these two categories are shown in Table 1, and 

are used to generate two provision count measures (B and BtB). An alternative categorisation, 

from Hoffman et al. (2017), is based on whether the provisions can be applied in a preferential 

or a non-discriminatory manner. Preferential provisions only apply to the members of the PTA 

while the other provisions are generally non-discriminatory in nature leading to a presumption 

that they will be applied on an MFN basis. The corresponding allocation of provisions to these 

categories is also shown in Table 1 and leads to two further provision-count measures (Pref and 

MFN).  
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Table 1: Description of Provisions; Principal Components’ Factor Loadings and Provision Classifications 

Provision 

Description Share of PTAs in 2015 
(%) 

Principal Components1 
Border Measure (X); 

Behind (O) 
Preferential (X); MFN 

(O) PC 1 PC 2 PC 3 
WTO + Measures Present/Enforceable 

Ind 
 
 
 

Tariff liberalization with regard to industrial 
goods; elimination of nontariff measures. 
 

100/98.6 0.2391 0.0911 -0.2905 X X 

Ag 
 
 

Tariff liberalization with regard to agriculture 
goods; elimination of nontariff measures. 
 

99.6/98.2 0.2416 0.0895 -0.284 X X 

Cust 
 
 
 

Provision of information; publication on the 
internet of new laws and regulations; training. 
Incl. provisions on trade facilitation. 
 

90.4/81.8 0.2489 0.0533 -0.2152 X O 

ETx  Elimination of export taxes 78.6/76.4 0.2469 0.0235 -0.1966 X X 
SPS 
 
 

Affirmation of rights and obligations under the 
WTO Agreement on SPS; harmonization of SPS 
measures 

66.8/52.5 0.2303 0.2677 -0.0601 X O 

TBT 
 
 
 
 

Affirmation of rights and obligations under 
WTO Agreement on TBT; provision of 
information; harmonization of regulations; 
mutual recognition agreements. 
 

70.4/54.3 0.2478 0.0651 -0.1811 X O 

STE 
 
 
 
 
 

GATT Art. XVII. Establishment or maintenance 
of a state enterprise in accordance with and 
affirming provisions of GATT. 
Non-discrimination regarding production and 
marketing condition; provision of information. 
 

52.5/49.3 0.2286 -0.3074 0.3405 O O 

AD Retention of antidumping rights and obligations 
under the WTO Agreement (Art. VI GATT). 

75.7/67.9 0.2493 0.0333 -0.1537 X X 

CVM 
 
 
 

Retention of countervailing measures rights and 
obligations under the WTO Agreement (Art VI 
GATT). 

63.9/58.2 0.2473 0.0245 -0.0141 X X 

SAid Assessment of anticompetitive behaviour; annual 65.7/57.9 0.2377 -0.1417 0.0628 O O 
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reporting on the value and distribution of state 
aid given; provision of information 

PubP 
 
 
 
 

Progressive liberalization; national treatment 
and/or non-discrimination principle; publication 
of laws and regulations on the internet; 
specification on public procurement regime. 
 

56.4/42.9 0.2338 -0.2316 0.2828 O X 

TRIMs 
 
 
 

Provisions concerning requirements for local 
content and export performance on FDI. Applies 
only to measures that affect trade in goods. 
 

32.5/31.1 0.1505 0.7622 0.5158 X O 

GATS Liberalization of trade in services. 
 

65/50.7 0.2322 0.2137 -0.063 O O 

TRIPs 
 
 
 
 

Harmonization of standards; enforcement; 
national treatment, most favoured nation 
treatment. International treaties referenced in 
TRIPS: Paris Convention, Berne Convention, 
Rome Convention, IPIC Treaty. 
 

57.1/55.4 0.2354 -0.1048 0.3196 X O 

 WTO-X measures       
ComP 
 
 
 
 

Prescriptions as regards anticompetitive business 
conduct; harmonization of competition laws; 
establishment or maintenance of an independent 
competition authority, among others. 
 

74.6/66.1 0.2445 -0.1199 0.0236 O O 

Inv 
 
 
 
 

Information exchange; Development of legal 
frameworks; Harmonization and simplification of 
procedures; National treatment; Establishment of 
mechanism for the settlement of disputes. 
 

55/38.9 0.2369 -0.0853 -0.0704 O O 

Cap 
 

Liberalization of capital movement; prohibition 
of new restrictions. 

53.9/50.4 0.2402 -0.1204 -0.0881 X O 

IPR Accession to international treaties not referenced 
in the TRIPs Agreement. 

47.5/39.6 0.2341 -0.2464 0.3231 O O 

Source: Hoffman et al. (2017) Tables 2 and A1. Notes: 1. Italics denotes a provision with a negative loading in this component.  
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We also follow Hoffman et al. (2017) and examine the Principal Components of these 18 core 

provisions.20 We find that the first 3 components explain, respectively, 82.9%, 4.3% and 3.8% of 

the total variance. The corresponding factor loadings are presented in Table 1. All 18 provisions 

are given a positive weight on PC1 and all these weights are very similar (except possibly that on 

TRIMs). This component therefore captures the general ‘breadth’ of the PTA, much like 

Breadth18, and we would expect similar results from these two alternative measures. Broadly 

speaking, PC2 has positive weights on the border measures (except Cap and TRIPs) and negative 

weights on the behind-the-border measures (except GATS), and so could be thought of as 

capturing the bias of a PTA towards border measures. The factor loadings in PC3 have the 

opposite sign patterns to those in PC2, with the exception of the three capital/investment 

provisions (TRIMs, Inv and Cap), which provides some suggestion that PC3 captures the bias of 

the PTA towards behind-the-border measures. There is no apparent relationship between the 

weights on provisions in the principal components and whether the provisions are preferential or 

MFN.21  

 

3. Results 

3.1. A single PTA variable 

Table 2 reports results from estimating a regression of the form given by equation 2, albeit with 

the dependent variable being either the log of the export ratio or the theoretically motivated 

intensive and extensive margins, while Table 3 reports similar results using either the log of 

                                                            
20 Other studies employing this provision data have also used principal components, but typically considered all 52 
provisions. For example, Orefice & Rocha (2014) investigate the effects of integration on production networks 
using the five provisions with the highest weights in the first component to create an index of integration agreement 
‘depth’. These five provisions are TRIPs, IPR, CVM, STE and Cap. Similarly, Osnago et al. (2016) use the same 
index plus an alternative extended to the ten provisions with the highest weights to consider the effects of trade 
agreements on vertical FDI. This adds PubP, ComP, AD, Inv and SAid. Note that these ten provisions are all core 
provisions.  
21 Five out of six preferential provisions have a positive weight in PC2 and a negative weight in PC3, but the weights 
on the MFN provisions are approximately equally positive and negative on both components. 
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exports or the alternative indicators of the intensive and extensive margin.22 These Tables report 

three sets of results: (i) results including a simple PTA dummy variable (Columns 1-3); (ii) results 

including Breadth 18 (Columns 4-6); and (iii) results including the Breadth18 and its squared 

term to test for and highlight the non-linear effects found by Falvey & Foster-McGregor (2018) 

(Columns 7-9).  

Results on the control variables in Table 2 are largely in line with expectations, with coefficients 

on both GDP and populations tending to be positive and significant. The exception to this is for 

the population of the exporter when considering the intensive margin. In this case, the 

coefficient is found to be negative and significant. The coefficient on the PTA dummy variable is 

positive and significant, which is in line with existing studies, but given our focus on the export 

ratio rather than the value of exports it is difficult to provide a comparison of the size of the 

coefficients. Interestingly, we find that PTAs impact positively upon the intensive margin but 

negatively upon the extensive margin, which suggests that the presence of a PTA between two 

countries may lead to increased specialisation in their trade flows.23 Breadth18 yields similar 

results. In particular, the export ratio is found to be increasing in the breadth of PTAs – 

consistent with the results of Dür et al (2013) – with the effects on the extensive and intensive 

margins being negative and positive respectively. Finally, when the squared term is added we find 

– consistent with Falvey & Foster-McGregor (2018) – that there is a non-linear relationship 

between PTA breadth and exports, with the effect initially rising with breadth and then falling at 

a breadth of around 11 (out of 18). This inverse-U relationship between PTA breadth and trade 

is also found in the case of the intensive margin (with the turning point being somewhat higher 

than that for the export ratio). In the case of the extensive margin we find no evidence of a non-

linear effect, with the impact of PTA breadth on the extensive margin continuing to be negative.  

                                                            
22 Note, given our focus on Equation (2) in which country-pair fixed effects are included, we cannot estimate the 
coefficients on time-invariant variables such as landlockedness. These are included in the set of multilateral 
resistance terms however.  
23 Martincus & Estevadeordal (2009) find evidence in support of both general and preferential trade liberalisation 
increasing specialisation in the context of Latin American countries. 
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Table 2: PTAs and Export Margins – Basic Results I 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 
          
ln𝐺𝐷𝑃  0.689*** 0.424*** 0.265*** 0.688*** 0.422*** 0.266*** 0.691*** 0.424*** 0.267*** 
 (0.0254) (0.0215) (0.0198) (0.0255) (0.0216) (0.0198) (0.0254) (0.0216) (0.0198) 
ln𝐺𝐷𝑃  0.739*** 0.367*** 0.373*** 0.739*** 0.365*** 0.374*** 0.741*** 0.367*** 0.374*** 
 (0.0208) (0.0178) (0.0192) (0.0208) (0.0178) (0.0192) (0.0208) (0.0178) (0.0193) 
ln𝑃𝑂𝑃  0.0343 -0.996*** 1.030*** 0.0515 -0.950*** 1.001*** 0.0286 -0.971*** 1.000*** 
 (0.0642) (0.0567) (0.0499) (0.0645) (0.0571) (0.0503) (0.0646) (0.0571) (0.0505) 
ln𝑃𝑂𝑃  1.216*** 0.913*** 0.303*** 1.231*** 0.956*** 0.275*** 1.210*** 0.936*** 0.274*** 
 (0.0646) (0.0570) (0.0473) (0.0649) (0.0574) (0.0478) (0.0650) (0.0573) (0.0479) 
𝑃𝑇𝐴  0.334*** 0.645*** -0.311***       
 (0.0317) (0.0312) (0.0261)       
𝐵𝑟𝑒𝑎𝑑𝑡ℎ18     0.0195*** 0.0432*** -0.0237*** 0.0810*** 0.100*** -0.0191** 
    (0.00227) (0.00238) (0.00176) (0.0115) (0.0116) (0.00929) 
𝐵𝑟𝑒𝑎𝑑𝑡ℎ18ଶ        -0.00397*** -0.00367*** -0.000296 
       (0.000717) (0.000734) (0.000562) 
Constant -55.53*** -27.83*** -27.70*** -55.76*** -28.74*** -27.02*** -55.37*** -28.38*** -26.99*** 
 (2.516) (2.267) (2.120) (2.528) (2.281) (2.129) (2.525) (2.278) (2.130) 
          
Observations 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 
R-squared 0.844 0.693 0.421 0.844 0.693 0.421 0.844 0.693 0.421 
country pairs 21,206 21,206 21,206 21,206 21,206 21,206 21,206 21,206 21,206 

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

 

The results for the alternative indicators of the intensive and extensive margins of trade in Table 

3 are largely consistent with those reported in Table 2. The coefficient on the PTA dummy when 

considering the log of exports is positive and significant, and at a value of around 0.35, indicates 

that exports are expected to increase by around 52%, a value that is somewhat below the values 

of 100% or more found in some other recent studies. The coefficients on the PTA dummy 

indicate that membership of a PTA increases exports along the intensive margin but decreases 

exports along the extensive margin. We find that exports are increasing in the breadth of PTAs, 

with the effect being positive along the intensive margin and negative along the extensive margin. 

Finally, we again find a non-linear relationship between PTA breadth and the log of exports, 

with a turning point approximately equal to that found above. We similarly find an inverse U 

relationship between PTA breadth and the intensive margin, though the turning point is found at 

the highest PTA depth. We now also have evidence of an inverse U relationship between PTA 

breadth and the extensive margin, but the turning point is at a relatively low level of 9 (out of 

18), with the effect of PTAs turning negative at a depth of 13. But we should not make too 

much of this, because it is clearly the type rather than the number of the core provisions in a PTA 
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that actually determines its impact on trade and the margins of trade. We use this evidence of 

non-linearities in the relationship to motivate our exploration of the content of PTAs that 

follows. Since they yield similar results we confine attention to the export ratio. 

 

Table 3: PTAs and Export Margins – Basic Results II 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 ln 𝐸𝑋𝑃 ln 𝑀ഥ ln 𝑁 ln 𝐸𝑋𝑃 ln 𝑀ഥ ln 𝑁 ln 𝐸𝑋𝑃 ln 𝑀ഥ ln 𝑁 
          
ln𝐺𝐷𝑃  0.679*** 0.367*** 0.312*** 0.678*** 0.366*** 0.312*** 0.680*** 0.366*** 0.314*** 
 (0.0232) (0.0182) (0.0118) (0.0232) (0.0183) (0.0118) (0.0232) (0.0183) (0.0118) 
ln𝐺𝐷𝑃  0.722*** 0.346*** 0.376*** 0.721*** 0.345*** 0.377*** 0.723*** 0.345*** 0.378*** 
 (0.0204) (0.0154) (0.0116) (0.0204) (0.0154) (0.0116) (0.0204) (0.0154) (0.0116) 
ln𝑃𝑂𝑃  0.0855 -0.490*** 0.575*** 0.107* -0.458*** 0.565*** 0.0874 -0.464*** 0.551*** 
 (0.0581) (0.0478) (0.0292) (0.0586) (0.0482) (0.0294) (0.0588) (0.0485) (0.0294) 
ln𝑃𝑂𝑃  0.844*** 0.753*** 0.0915*** 0.864*** 0.783*** 0.0810*** 0.846*** 0.777*** 0.0684** 
 (0.0540) (0.0412) (0.0288) (0.0544) (0.0416) (0.0291) (0.0546) (0.0417) (0.0292) 
𝑃𝑇𝐴  0.349*** 0.387*** -0.0380**       
 (0.0269) (0.0222) (0.0175)       
𝐵𝑟𝑒𝑎𝑑𝑡ℎ18     0.0219*** 0.0278*** -0.00594*** 0.0742*** 0.0439*** 0.0302*** 
    (0.00169) (0.00152) (0.00118) (0.00929) (0.00781) (0.00592) 
𝐵𝑟𝑒𝑎𝑑𝑡ℎ18ଶ        -0.00338*** -0.00104** -0.00234*** 
       (0.000560) (0.000484) (0.000360) 
Constant -29.64*** -11.48*** -18.16*** -30.01*** -12.19*** -17.82*** -29.68*** -12.09*** -17.59*** 
 (2.372) (1.811) (1.268) (2.386) (1.820) (1.271) (2.384) (1.821) (1.269) 
          
    417,589 417,589 417,589 417,589 417,589 417,589 
Observations 417,589 417,589 417,589 0.856 0.834 0.602 0.856 0.834 0.603 
R-squared 0.856 0.834 0.602 21,206 21,206 21,206 21,206 21,206 21,206 

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

 

3.2 Aggregated Provision Variables 

In columns (1) to (3) of Table 4 we split Breadth18 into two provision count variables – B, 

capturing the number of border provisions, and BtB, capturing the number of behind-the-border 

provisions. Here we find opposing effects. A larger number of border provisions in a PTA leads 

to increased bilateral exports, but this occurs through an increase in the intensive margin at the 

expense of the extensive margin. The opposite holds true for the behind-the-border provisions, 

where a larger number reduces overall exports and the intensive margin, but increase the number 

of varieties exported. This is clear evidence of differences in the nature of these provisions in 

terms of the margin of trade that they aim at. Since a PTA may include provisions of both types, 

the net outcome will be a balance of these opposing effects. The estimated coefficients suggest 

that adding a provision of each type will generate a small reduction of total exports, composed of 

an increase in the intensive margin and a reduction at the extensive margin.  
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In columns (4) to (6) we use the alternative decomposition of Breadth 18 into Pref, capturing the 

number of provisions that can be applied in a discriminatory fashion in favour of the PTA 

partner, and MFN, capturing the number of provisions that can only be applied in a non-

discriminatory way to all trading partners. The results concur with expectations. Preferential 

provisions provide increased market access to existing exporters, by increasing overall exports 

through the intensive margin, but have no significant effect on the extensive margin. MFN 

provisions seem to confer no bilateral market access benefits since they reduce overall exports 

and the extensive margin, but have no significant effect on the intensive margin. 

Finally, we consider the three principal components which are orthogonal weighted 

combinations of all provisions and which together explain 90% of their variation. Columns (7) to 

(9) in Table 4 present the results. Recall that in PC1 all weights are positive and similar in 

magnitude, which allows us to interpret it as capturing the overall breadth of the PTA. As 

anticipated, its results essentially match those of Breadth18; as PTA breadth increases the export 

ratio increases as does the intensive margin, but the extensive margin contracts.  On the basis of 

its factor loadings, we expected that PC2 captured the ‘border barrier’ bias of the PTA and that 

its results therefore would be similar to those for B. This is indeed the case. A PTA with a higher 

score on PC2 has a larger export ratio and intensive margin and a smaller extensive margin. The 

third component, PC3, is a little more difficult to interpret. The estimated coefficients on PC3 in 

Table 4 are consistently negative and significant. As noted above, its factor loadings have the 

opposite sign patterns to those in PC2, with the exceptions of a positive weight on TRIMs and 

negative weights on Inv and Cap. One might be tempted to interpret PC3 as the bias of the PTA 

towards behind-the-border measures, and its effects on both exports and the intensive margin 

are consistent with this view. But its effects at the extensive margin are also negative. PTAs 

strong on this component discourage exports overall and at both margins. It appears to be acting 

as an indicator of the anti-trade bias of the PTA, which would suggest that those provisions with a 
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positive weight in PC3 (i.e. Ste, SAid, PubP, TRIMs, TRIPs, ComP and IPR) themselves contain 

an element of anti-trade bias.  

 

Table 4: PTAs and Export Margins – Alternative Indicators 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 ln 𝐸𝑋𝑃𝑅𝐴𝑇 ln 𝐼𝑀 ln 𝐸𝑀 
          
ln𝐺𝐷𝑃  0.690*** 0.426*** 0.265*** 0.689*** 0.424*** 0.265*** 0.693*** 0.425*** 0.268*** 
 (0.0254) (0.0216) (0.0198) (0.0254) (0.0216) (0.0198) (0.0254) (0.0215) (0.0197) 
ln𝐺𝐷𝑃  0.741*** 0.368*** 0.372*** 0.740*** 0.367*** 0.373*** 0.743*** 0.368*** 0.376*** 
 (0.0208) (0.0178) (0.0192) (0.0208) (0.0178) (0.0192) (0.0208) (0.0178) (0.0192) 
ln𝑃𝑂𝑃  0.0364 -0.977*** 1.013*** 0.0392 -0.966*** 1.006*** 0.0209 -0.967*** 0.988*** 
 (0.0646) (0.0570) (0.0503) (0.0645) (0.0571) (0.0503) (0.0648) (0.0572) (0.0505) 
ln𝑃𝑂𝑃  1.217*** 0.931*** 0.286*** 1.220*** 0.940*** 0.279*** 1.203*** 0.940*** 0.263*** 
 (0.0648) (0.0572) (0.0477) (0.0649) (0.0573) (0.0477) (0.0650) (0.0572) (0.0479) 
          
𝐵𝑜𝑟𝑑𝑒𝑟 ሺ𝐵ሻ  0.0759*** 0.144*** -0.0680***       
 (0.0115) (0.0120) (0.00978)       
𝐵𝑡𝐵  -0.0794*** -0.133*** 0.0540***       
 (0.0193) (0.0204) (0.0167)       
          
𝑃𝑟𝑒𝑓     0.0998*** 0.121*** -0.0211    
    (0.0242) (0.0241) (0.0193)    
𝑀𝐹𝑁     -0.0283** -0.00559 -0.0227**    
    (0.0142) (0.0143) (0.0111)    
          
𝑃𝐶1        0.0367*** 0.0944*** -0.0577*** 
       (0.00503) (0.00529) (0.00360) 
𝑃𝐶2        0.0872*** 0.226*** -0.139*** 
       (0.0254) (0.0266) (0.0205) 
𝑃𝐶3        -0.156*** -0.0706** -0.0858*** 
       (0.0286) (0.0298) (0.0249) 
Constant -55.55*** -28.37*** -27.18***    -55.16*** -28.42*** -26.74*** 
 (2.527) (2.272) (2.126)    (2.528) (2.272) (2.126) 
          
Observations 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 
R-squared 0.844 0.693 0.421 0.844 0.693 0.421 0.844 0.693 0.421 
Country pairs 21,206 21,206 21,206 21,206 21,206 21,206 21,206 21,206 21,206 

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

 

Overall, these results suggest that a PTA whose primary objective is increased market access for 

existing exporters is likely to focus on border provisions that provide preferential access (i.e. Ind, 

Ag, ETx, AD, and CVM). The characteristics of a PTA whose primary objective is market access 

for new exporters is less clear. The results in Table 4 suggest a focus on behind the border 

measures that provide preferential access (since MFN provisions shrink the extensive margin). 

However, Table 1 indicates that this category is limited to provisions relating to public 

procurement (PubP). To better determine those provisions which allow scope for creating 

market access for new products we examine the core provisions individually in the next 

subsection.  
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3.3 Individual Provision Variables  

In Table 5 we present the results from including each provision independently using 18 dummy 

variables. Essentially this treats each PTA as if it were a selection from the menu of the core 

provisions, with each provision having clearly defined effects on exports and the margins of 

trade. Note that while we only report results on the PTA provisions in Table 5 the set of control 

variables are included in the regression model. 

 

Table 5: PTAs and Export Margins – Individual Provisions 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 ln EXPRAT ln IM ln EM ln EXPRAT ln IM ln EM ln EXPRAT ln IM ln EM 
                    

Ind  2.009*** 0.953*** 1.056*** 0.920*** 1.059*** -0.138 0.905*** 1.097*** -0.191 

 (0.161) (0.139) (0.102) (0.168) (0.153) (0.200) (0.169) (0.153) (0.200) 

Ag  -1.114*** -0.233 -0.882*** -0.366* -0.156 -0.210 -0.346* -0.192 -0.154 

 (0.208) (0.168) (0.129) (0.194) (0.175) (0.217) (0.195) (0.174) (0.217) 

Cust  0.227 0.0200 0.207** -0.108 -0.00595 -0.102 -0.0711 -0.0221 -0.0490 

 (0.199) (0.154) (0.0981) (0.109) (0.105) (0.102) (0.109) (0.105) (0.101) 

ETx  0.825*** 0.207 0.618*** -0.170 -0.368*** 0.198** -0.174 -0.376*** 0.202** 

 (0.203) (0.173) (0.105) (0.107) (0.113) (0.0921) (0.106) (0.113) (0.0915) 

SPS  -0.553*** -0.327* -0.226** -0.0423 -0.369** 0.326*** -0.0272 -0.360** 0.333*** 

 (0.200) (0.168) (0.107) (0.128) (0.150) (0.116) (0.127) (0.150) (0.115) 

TBT  0.908*** 0.486*** 0.422*** 0.0321 0.249 -0.217* 0.0205 0.247 -0.227* 

 (0.205) (0.171) (0.122) (0.155) (0.154) (0.123) (0.154) (0.154) (0.121) 

Ste  -0.890*** -0.164 -0.726*** -0.130 -0.512*** 0.382*** -0.110 -0.500*** 0.390*** 

 (0.182) (0.156) (0.105) (0.111) (0.114) (0.0930) (0.110) (0.114) (0.0930) 

AD  -0.665*** -0.407** -0.258** -0.186 -0.318** 0.132 -0.217 -0.286** 0.0683 

 (0.242) (0.194) (0.128) (0.144) (0.133) (0.125) (0.143) (0.132) (0.125) 

CVM  0.389* 0.222 0.166 0.000611 0.101 -0.0999 0.0108 0.0953 -0.0846 

 (0.206) (0.166) (0.108) (0.102) (0.116) (0.101) (0.102) (0.116) (0.101) 

SAid  0.308* -0.0745 0.383*** -0.0927 -0.281*** 0.189** -0.0273 -0.265*** 0.238*** 

 (0.167) (0.127) (0.112) (0.0928) (0.0937) (0.0841) (0.0922) (0.0931) (0.0836) 

PubP  -0.772*** -0.418*** -0.355*** -0.0963 -0.0969 0.000571 -0.111 -0.109 -0.00146 

 (0.142) (0.109) (0.0800) (0.0851) (0.0878) (0.0807) (0.0843) (0.0880) (0.0803) 

TRIMs  0.0309 0.772*** -0.741*** 0.203*** 0.859*** -0.657*** 0.164** 0.859*** -0.695*** 

 (0.123) (0.116) (0.0644) (0.0687) (0.0759) (0.0581) (0.0678) (0.0758) (0.0586) 

GATS  0.616*** 0.206 0.410*** 0.0535 -0.0409 0.0944 0.0939 -0.0491 0.143 

 (0.189) (0.146) (0.111) (0.141) (0.132) (0.117) (0.140) (0.132) (0.116) 

TRIPs  -0.896*** -0.439*** -0.458*** 0.0868 -0.0474 0.134 0.0433 -0.0498 0.0931 

 (0.189) (0.143) (0.108) (0.121) (0.123) (0.105) (0.120) (0.122) (0.105) 

ComP  -0.171 0.0274 -0.198** 0.382*** 0.136 0.246*** 0.316*** 0.121 0.195** 

 (0.170) (0.147) (0.0920) (0.0918) (0.0910) (0.0839) (0.0914) (0.0903) (0.0836) 

Inv  -0.362*** -0.319*** -0.0430 0.0491 -0.147*** 0.196*** 0.0244 -0.155*** 0.180*** 

 (0.0848) (0.0715) (0.0478) (0.0458) (0.0455) (0.0397) (0.0454) (0.0454) (0.0398) 
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Cap  0.705*** 0.339** 0.366*** -0.0482 0.417*** -0.465*** -0.0160 0.427*** -0.443*** 

 (0.173) (0.146) (0.0929) (0.115) (0.107) (0.0987) (0.114) (0.106) (0.0978) 

IPR  -0.154 0.110 -0.264*** -0.0989* 0.559*** -0.658*** -0.141** 0.545*** -0.686*** 

 (0.147) (0.154) (0.0655) (0.0577) (0.0672) (0.0536) (0.0574) (0.0672) (0.0540) 

Constant -33.43*** -10.38*** -23.04*** -63.09*** -20.77*** -42.31*** -55.18*** -27.70*** -27.47*** 

 (0.369) (0.306) (0.190) (1.779) (1.569) (1.436) (2.542) (2.293) (2.132) 

          

Year fixed 
effects 

yes yes yes yes yes yes yes yes yes 

Country-pair 
fixed effects 

no no no yes yes yes yes yes yes 

Multilateral 
resistance 
controls 

no no no no no no yes yes yes 

Observations 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 417,589 

R-squared 0.633 0.485 0.497 0.844 0.694 0.421 0.844 0.694 0.422 

country pairs       21,206 21,206 21,206 21,206 21,206 21,206 

 Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; additional control variables are 
included in the regression, but not reported in the table. 

 

We can view these results in several ways. From the perspective of whether or not they increase 

bilateral exports, we observe, first, that there are five provisions that appear to have no 

significant effect on overall exports or the level of exports at either margin.24 These include three 

border measures Cust, CVM and TRIPs; and two behind-the-border measures, PubP and GATS. 

Second, three provisions have significant negative effects on some aspect of trade with no 

corresponding significant positive effects elsewhere - Ag reduces total exports, AD reduces the 

intensive margin and TBT reduces the extensive margin. Third only five provisions have a 

significant effect on total exports, of which three have a positive effect: Ind, TRIMs and Comp, 

and two a negative effect: Ag and IPR25. Fourth, eight provisions have significant opposing 

effects on one or both margins but these effects cancel each other in total exports. These include 

seven which have a negative effect on the intensive margin and a positive effect on the extensive 

margin - ETx, SPS, TBT, STE, AD, SAid and Inv; and only Cap with the opposite effects.  

                                                            
24 One may wonder why negotiators would bother including provisions that appear to have no significant effect. 
There are at least three possible responses (i) negotiators are unaware of  the apparent impotence of these 
provisions; (ii) these provisions do have significant effects on trade values at the product level, but these effects are 
too small to be picked up at the aggregate level; and (iii) they have significant effects on other economic interactions 
(eg. GATS on trade in services) of interest to negotiators.   
25 A stronger IPR regime could discourage some trade through a market power effect. On the relationship between 
goods trade and the strength of IPR regimes see Smith (1999) and Falvey et al (2009). 
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From the perspective of investigating whether PTAs are primarily aimed at expanding existing 

trade or developing trade in new products, however, the most interesting result in Table 5 is that 

no provision has significant effects of the same sign on both margins of trade. This suggests that 

the choice of provisions does involve a trade-off between the margins. It also allows us to 

dichotomise provisions into those promoting the intensive margin – Ind, TRIMs, Cap and IPR; 

and those promoting the extensive margin – ETx, SPS, Ste, SAid, ComP and Inv. Note that this 

classification is quite distinct from those employed in subsection 3.2. Of those provisions 

promoting the intensive margin: Ind is applied at the border (B) on a preferential basis (Pref); 

TRIMs and IPR are applied behind the border (BtB) on an MFN basis; and Cap is B and MFN. 

Conversely, of those provisions promoting the extensive margin: ETx is B and Pref; SPS is B 

and MFN; while Ste, Said, ComP and Inv are all BtB and MFN.  

Summary: In this and the preceding subsection we have estimated the effects of PTA provisions 

on total exports and the margins of trade. In section 3.3 we found that exports were promoted 

by provisions applied at the border on a preferential basis and discouraged by provisions applied 

behind the border on an MFN basis. Similarly, the intensive margin was promoted by border 

provisions applied preferentially and discouraged by provisions applied behind the border. 

Conversely, the extensive margin was promoted by provisions applied behind the border and 

discouraged by provisions applied at the border on an MFN basis. In this section we have 

considered the individual effects of these provisions. In Table 6 we indicate those ten core 

provisions whose estimates yield consistent predictions on the direction of change for a 

particular trade flow in all three cases (e.g. Ind is a border provision that is applied preferentially 

and is also estimated to increase both total exports and the intensive margin in Table 5). The 

other eight provisions yield conflicting estimates (e.g. AD is applied at the border on a 

preferential basis but is predicted to discourage the intensive margin in Table 5).  
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Table 6: Summary  

 Exports Intensive Margin Extensive Margin 
Increase Ind Ind STE, SAid, ComP, Inv 
Decrease  IPR STE, SAid, Inv TBT, TRIMs, Cap 
Note: this table summarises the direction of the effect of different provisions on either exports or the two margins 
of exports. 
 

3.4 The Trade Effects of Selected PTAs 

We can combine the significant estimates from columns 4-6 of Table 5 with our data on the 

composition of specific PTAs to calculate the effects of the latter on bilateral exports (and the 

export ratio in particular) and the margins of trade. In Figure 3 we present density plots of the 

estimated effects for all PTAs in our sample. The estimated results for selected PTAs are 

reported in Table 6. Actual PTAs represent a composite of provisions and the plots reveal that 

these compositions are all such that the estimated export effects are non-negative. The majority 

of effects at the intensive margin are also non-negative, presumably reflecting the influence of 

existing exporters at the time the PTA was formed. In contrast, the majority of effects at the 

extensive margin are negative, suggesting that the interests of potential new exporters are less 

likely to be taken into account.  

 

Figure 3: Density Plots of Trade Effects 

(a) Overall export effect 
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(b) Intensive margin effect 

 

(c) Extensive margin effect 

 

 

Table 7: Estimated effects of Selected PTAs in 2010 

Agreement   Export 
Effect 

IM Effect EM Effect # Core 
Provisions. 

# IM 
Promoting  
Provisions. 

# EM 
Promoting 
Provisions. 

ASEAN  0.905 1.097 -0.191 1 1 0 
SAFTA 0.559 0.905 -0.345 2 1 0 
ANZCERTA 0.6569 0.9332 -0.2756 6 1 1 
CARICOM 0.4354 0.0722 0.3637 10 2 4 
SADC 0.2382 0.1043 0.1338 10 1 2 
EAC 0.3737 0.4862 -0.1123 11 2 4 
CIS 0.1267 0.6882 -0.5608 11 2 3 
Japan-ASEAN 0.7323 1.9001 -1.1673 12 3 3 
COMESA 0.3668 -0.0111 0.3793 13 2 5 
EEA 0.1733 0.1683 0.00634 17 3 6 
MERCOSUR 0.3129 1.1823 -0.86866 17 4 5 
NAFTA 0.3373 1.0273 -0.68866 18 4 6 
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The PTAs selected for inclusion in Table 7 range from ASEAN, which covers only one core 

provision (Ind) according to Hoffman et al. (2017), to NAFTA which covers all eighteen. 

Consistent with Figure 3, all selected PTAs have a positive export effect and with the exception 

of COMESA, they also have a positive effect at the intensive margin. There is more diversity in 

the effects at the extensive margin, however, with eight PTAs recording a negative effect on 

trade in new products and only four with a positive effect. From the way in which these 

estimates are constructed, their different outcomes can, in principle, be linked to their provision 

composition. For example, both the EEA and MERCOSUR involve provisions in 17 core areas, 

and both have positive export effects and encourage trade through the intensive margin.  But 

while EEA has an increase in trade in new products, MERCOSUR has a decrease. From Table 6 

we can attribute this difference to the fact that EEA includes all EM-promoting provisions, 

while MERCOSUR excludes Inv which in its case appears to be sufficient for a reduction in 

trade at the Extensive Margin.  

 

4. Summary and Conclusions 

Our aim in this paper has been to extend the literature explaining the heterogenous effects of 

PTAs by estimating a gravity equation using recently available data on the breadth of their core 

economic provisions. Our first objective was to identify which (types of) provisions seem to 

promote goods trade in general (specifically bilateral total exports), and which seem to be aimed 

at broader economic interactions. Our second objective was to examine which (types of) 

provisions affected the intensive and extensive margins of trade. If we view the composition of 

each PTA as partly reflecting the outcomes of lobbying by current exporters (interested in 

promoting the intensive margin) and potential new exporters (interested in promoting the 

extensive margin), then the estimated effects of the PTA on these margins provide an indication 

of which groups were more successful in their lobbying.    
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We began with aggregated PTA variables, the first involving a simple PTA dummy and the 

second a provision-count variable which reflected the number of core provisions included in the 

PTA. Both indicated that a PTA increased bilateral exports in total and at the intensive margin, 

but reduced exports at the extensive margin. The obvious inference is that the ‘typical’ PTA 

serves the interests of existing rather than potential exporters. But we also found evidence of 

non-linearities in the effects of the provision-count variable, suggesting that beyond some 

threshold adding further provisions did not lead to increased trade. 

This evidence of non-linearities led us to disaggregate the provision-count variable, initially by 

provision types and then into eighteen individual provision dummies. Disaggregation into 

separate border and behind-the-border provision-count variables found evidence that provisions 

relating to measures applied at the border tended to increase exports in total and at the intensive 

margin, but to decrease the extensive margin. Conversely for provisions applied behind the 

border. It appears that it is border measures that are aimed at existing trade whose effects are 

reflected in the aggregate results discussed in the previous paragraph. Measures applied behind 

the border are aimed at creating trade in new products.  

An alternative disaggregation looked at the basis on which each provision can be applied – i.e. 

whether on a preferential basis solely to exports from the PTA partner, or on an MFN basis to 

all exports. Again, we found a clear dichotomy. Preferential measures tended to increase bilateral 

exports in total and at the intensive margin but had no significant effect on at the extensive 

margin. Conversely, measures applied MFN tended to reduce bilateral exports in total and at the 

extensive margin, but had no significant effect at the intensive margin. Preferential measures 

provide improved market access, at least for existing exporters. But it seems that the role of 

measures applied on an MFN basis in the PTA must lie away from trade in goods.  

A slightly different approach was to use the principal components of the core provisions as 

uncorrelated aggregates of the provisions which we might hope to interpret as reflecting 

particular characteristics of the underlying agreements. The first component was readily 
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interpretable as indicating the overall ‘breadth’ of the agreement. Our results showed that a 

broader agreement increased total exports and exports at the intensive margin, but decreased 

exports at the extensive margin. The second component could be interpreted as capturing the 

bias of the agreement towards border measures and had similar effects to the first component. 

The third component was more difficult to interpret from inspection of the factor loadings but 

turned out to capture the anti-trade bias of the agreement in that its estimated coefficients were 

negative and significant on exports and trade at both margins.   

The results so far provided a broad sense of the relevant characteristics of a PTA (overall 

breadth, mix between border and behind-the-border measures, mix of preferential and MFN 

measures) and how these characteristics affect exports and its margins. But they had not isolated 

the effects of specific provisions. This we did by dummy variables indicating the inclusion or 

absence of each of the core provisions in each PTA.  The results allowed us to establish which 

provisions promoted exports in total and at each of the margins. Perhaps the most interesting 

outcome was that no provision was found to have a statistically significant effect of the same 

sign on both margins, which appears to confirm the view that existing and potential exporters 

have opposing interests in PTA formation.  

Our last step was to use the significant estimates from the core dummy regressions to calculate 

the effects of the PTAs in our sample. The overall distribution of outcomes revealed that (i) no 

PTA was estimated to have a negative change in total exports; (ii) while there were some negative 

changes at the intensive margin, the vast majority of changes at this margin were positive; and 

(iii) there was a mix of positive and negative changes at the extensive margin, with the majority 

being negative.  We conclude that existing exporters have had the dominant influence in most 

PTA negotiations.  

Finally, we have noted that some provisions seem to be aimed at broader economic interactions 

than just trade in goods. Our results also led us to characterise the third principal component as 

capturing the anti-trade bias of the PTA, since it was found to reduce exports in total and at both 
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margins. We see an exploration of how these provisions and their various aggregates affect trade 

in services and factors of production (labor migration and FDI) as interesting extensions of this 

paper.26    
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