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1. INTRODUCTION

TRADE agreements (TAs) are becoming an increasingly popular policy instrument to

regulate international economic integration. The rules of the World Trade Organization

(WTO) allow these trade agreements despite the fact that they can interfere with the most

favoured nation principle. The reason is that these agreements are viewed as a step in the

right (free trade) direction. The proliferation of TAs has sparked substantial theoretical and

empirical interest into the effects of these agreements (see, among others, Krugman, 1993;

Bhagwati and Panagariya, 1996; Baldwin, 1997; Krishna, 1998; Baier and Bergstrand, 2004,

2007, 2009; Egger and Larch, 2008). Although the WTO allows for the existence of TAs, the

effects are not always thought to be positive. One reason is that a TA might be a substitute

for full implementation of WTO rules. Another reason is that a TA can result in trade diver-

sion rather than trade creation and interfere with general WTO effects. Ever since the seminal

contribution of Rose (2004), in which his findings questioned the assumed positive influence

of the WTO on international trade, studying the effects of TAs on international trade has been

high on the research agenda.

In subsequent research, and by using different data sets and different econometric tech-

niques and dealing with the ‘zero’ trade flows problem, the findings of Rose (2004) have been

modified, and the consensus seems that the WTO effect on international trade is positive as is

assumed a priori (see Subramanian and Wei, 2007; Tomz et al., 2007; Liu, 2009; Chang and

Lee, 2011; Herz and Wagner, 2011). However, a key characteristic in this literature is the fact

that TAs, including the WTO, are treated rather simplistically as a binary dummy variable.

This approach in essence captures whether a TA exists, but not the details of an agreement.

Gradually, more evidence appears that the specific details of an agreement to some extent

explain differences in the effects. Kohl (2014) finds indicative evidence that deeper and more

extensive agreements tend to be more effective. Baier et al. (2014) demonstrate that the extent

to which TAs affect trade volumes can be related to the ‘type’ of agreement. They systemati-

cally categorise TAs by their level of economic integration and identify six types of agree-

ments, ranging in depth from non-reciprocal preferential trade agreements (NRPTAs) to more

extensive agreements such as reciprocal preferential trade agreements (PTAs), free trade

agreements (FTAs), customs unions (CUs), common markets (CMs) and economic unions

(EUs). The authors demonstrate that deeper integration agreements yield stronger trade-

promoting effects (also see Kohl and Trojanowska, 2015).

However, and this is a contribution of this study, the contents and scope of TAs differ

widely in ways that go beyond a simple categorisation by the type of agreement. By imple-

menting various coding strategies, a number of scholars have started opening the black box of

TAs. These studies account for heterogeneity in the design of particular TAs, such as provi-

sions on dispute settlement, investment, services or trade remedies (Lesher and Miroudot,
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2006; Houde et al., 2007; Fink and Molinuevo, 2008; Kucik, 2012; Mansfield and Milner,

2012). Other examples investigate the use of TAs with respect to international cooperation

(Estevadeordal and Suominen, 2008) or regional integration (Horn et al., 2010; Hicks and

Kim, 2012; Haftel, 2013). The findings from this literature reveal that explicitly acknowledg-

ing the design of trade agreements is warranted and describing participation in a TA by rudi-

mentary binary variable no longer seems sufficient (for a discussion, also see Orefice and

Rocha, 2014).

So far, the empirical trade literature does, however, neglect to address the heterogeneous

design of trade agreements explicitly. The use of a binary variable that only accounts for the

presence of an agreement between pairs of countries has the virtue of simplicity but ignores

heterogeneity in terms of institutional design and legal enforceability. The purpose of this

study was to deal with this heterogeneity explicitly and to link these differences to their

potentially different impact on international trade. Our study makes three contributions. First,

it develops a publicly available database that contains 296 trade agreements.1 Building on the

methodological approach followed by Horn et al. (2010) and Orefice and Rocha (2014)2 –
henceforth referred to as HMS and OR, respectively – the data set provides a comprehensive

coverage of 296 trade agreements for the period 1948–2011. It accounts for 17 trade-related

policy domains and distinguishes between provisions that can and cannot be considered to be

legally enforceable commitments in a court of international law. An important novelty in our

data set is that we also survey TAs of countries that did not participate in the WTO in the

year that the TA was enforced. Second, we provide some initial stylised facts to explain the

heterogeneity and reveal, for example, that TAs are already much more comprehensive even

if only one participant is also involved in the WTO. Finally, we address the question whether

TAs stimulate international trade and, most importantly, whether TA heterogeneity is relevant

for international trade. We find that the latter is indeed the case.

The set-up of the study is as follows. In Section 2, we describe the database on TA hetero-

geneity in some detail and illustrate the extent to which major trade-related policy domains

are covered and legally enforceable. Most important for our purpose is that we observe heter-

ogeneity in the design and enforceability of TAs. In Section 3, we develop several indices to

measure TA heterogeneity and we look into some correlates of trade agreements. The extent

to which the composition of trade agreements actually affects international trade is dealt with

in Section 4. By estimating a gravity model, we show that more comprehensive trade agree-

ments are better in stimulating trade. We also find that not all provisions contained in TAs

are beneficial for trade. Provisions that are in line with WTO regulations are shown to be

trade promoting, while measures that go beyond the WTO’s current mandate may actually

have no discernible impact at all. In Section 5, we explore the robustness of our results by

using an alternative panel data technique to account for endogeneity bias and to control for

anticipation and phase-in effects. Section 6 concludes.

2. THE DATABASE ON TRADE AGREEMENTS

HMS provide a systematic study of 17 TAs involving the European Community (EC), and

14 involving the USA. The authors take stock of the various policy domains that are covered

1 The database is available at www.tristankohl.org.
2 Orefice and Rocha (2014) rely on the data set that was collected for and discussed in WTO (2011).
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by the undertakings laid out in these agreements. In doing this, attention is paid to (i) the

legal enforceability of the provisions and (ii) the extent to which the undertakings are

included in the WTO’s mandate.

For each provision identified by HMS, they not only account for a provision being covered

by a TA, but also for its legal enforceability. This is important because a policy domain could

be covered, but formulated only in such general terms that no legal obligation would follow

from it. This makes potential dispute settlement proceedings pointless. Provisions are consid-

ered to be legally enforceable only if the undertaking ‘specified at least some obligation that

is clearly define, and that is likely to effectively bind the Parties’ (Horn et al. 2010, p. 1572).

It may also be the case that undertakings are not legally enforceable because they are explic-

itly excluded from the TA’s dispute settlement procedures.3

Provisions that confirm countries’ existing multilateral obligations and that may also dee-

pen such commitments are categorised as WTO+ provisions. Examples of WTO+ provisions

are measures on anti-dumping, restrictions on state aid and the liberalisation of trade in ser-

vices. In contrast, WTOX provisions involve policy domains that are not covered by the

WTO’s current mandate and may compromise the WTO’s ability to expand into these legal

territories with binding, non-discriminatory policy. Examples range from anti-terrorism to

environmental and labour market regulations.

HMS find that both the EC and USA are strongly committed to legally enforceable WTO+

undertakings, although the EC emphasises obligations on state trading enterprises (STEs)

more than the USA. In turn, the USA focuses on trade-related investment measures (TRIMs),

technical barriers to trade (TBT) and trade in services (GATS). WTOX provisions feature

more prominently in the EC’s agreements, but often lack enforceability. However, both trade

powers also have credible WTOX commitments. The World Trade Report (WTO 2011)

extends HMS’s coverage to 96 TAs and shows that traditional WTO+ provisions on tariff lib-

eralisation are abundant and legally enforceable. This also applies to the newer WTO+ policy

domains such as intellectual property rights (IPR) and investment and WTOX domains on

competition policy and capital mobility.

We include almost all agreements that have been enforced to date. It builds on HMS

and OR by examining the coverage and legal enforceability of 13 WTO+ and 4 WTOX

policy domains. Note that the present study is the first to date that indicates the coverage

and legal enforceability of such a vast number of TAs. Earlier studies by HMS and OR

rely on restricted samples of 31 and 96 TAs, respectively. We relegate our coding proce-

dure to Appendix A, including a comparison of our coding procedure to that of HMS.

Both data sets lead to very similar qualitative conclusions. The difference between our

data set and OR is that we systematically allow for differences between provisions that

may or may not be legally enforceable. This is because we do not presume a priori that

the economic impact of TAs with a higher proportion of legally enforceable provisions is

necessarily different from agreements with a lower degree of legal enforceability, but

include the differences in our estimations. For example, provisions are sometimes not

classified as legally enforceable because they are already covered in complementing trea-

ties with a functioning dispute settlement system. In other cases, governments may refrain

3 In a related study, D€ur et al. (2014) cover 587 agreements between 1945 and 2009. Although they
cover more TAs, they only provide a ‘depth’ index. In contrast, our data set is entirely publicly avail-
able, with detailed information about provisions covered and provisions legally enforceable per policy
area. Moreover, our coding approach builds on HMS and OR, which facilitates comparison.
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from ‘tough’ legal language to foster an effective working relationship that promotes

economic integration, rather than adhering to the letter of the law at all costs. Further-

more, integration might already be substantial and the TA might already confirm ‘good’

relations. Empirically distinguishing between ‘hard’ and ‘soft’ commitments is also a

straightforward way to ascertain the robustness of our findings.

The results are presented in Table 1. Almost all TAs in the sample contain provisions on

import restrictions, with an equally high rate of legal enforceability. The same applies to other

fundamental WTO+ domains such as anti-dumping and countervailing measures, customs

administration and export restrictions.

Other WTO+ policy domains are present in approximately 60 per cent of the sample but

vary in their enforceability. On the one hand, provisions with a high rate of enforceability

cover the domains of agriculture, IPR, sanitary and phytosanitary (SPS) measures, state aid,

STEs and TBT. On the other hand, almost half of the provisions on investment, public pro-

curement and services are not enforceable.

Turning to WTOX policy domains, provisions on capital mobility and competition laws are

present in roughly 70 per cent of the TAs. However, environmental issues are present in less

than a third of the sample and labour policies in just one out of six agreements. Despite their

differences in coverage, these provisions enjoy a high rate of legal enforceability. The coding

suggests that although the fundamental WTO+ policy domains are well represented and

enforceable in most TAs, there is still considerable room for more binding measures on newer

WTO+ and WTOX topics.

This section provided a taxonomy of WTO+ and WTOX provisions found in 296 trade

agreements. In doing so, the descriptive statistics of the data set confirm that TAs are hetero-

geneous by design.

TABLE 1
Descriptive Statistics of Provisions’ Coverage and Legal Enforceability

Type Provision (1) (2) (3) (4) (5)
Number
Covered

Number
Enforceable

Sample
Covered
(%)

Sample
Enforceable
(%)

Column
2/Column 1
(%)

WTO+ Agriculture 189 188 64 64 99
AD and CVM 220 217 74 73 99
Customs administration 216 214 73 72 99
Export restrictions 256 256 86 86 100
Import restrictions 292 292 99 99 100
Intellectual property rights 191 180 65 61 94
Investment 162 85 55 29 52
Public procurement 172 103 58 35 60
Sanitary and phytosanitary 182 163 61 55 90
Services 168 86 57 29 51
State aid 190 187 64 63 98
State trading enterprises 162 149 55 50 92
Technical barriers to trade 187 138 63 47 74

WTOX Capital mobility 212 212 72 72 100
Competition 209 181 71 61 87
Environment 89 66 30 22 74
Labour 48 43 16 15 90
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3. AN INDEX OF TRADE AGREEMENT HETEROGENEITY

Instead of using a simple binary dummy variable that indicates whether a TA is present, in

this section, we develop various indices to measure trade agreement heterogeneity. We will

also relate these indices to various indicators such as income, developmental status and loca-

tion. As described in Section 2, there are two basic types of regulation – WTO+ and WTOX.

We first consider each of these types separately.

For WTO+ provisions, agreement A’s total number of WTO+ provisions is divided by the

maximum number of provisions that can be covered. The maximum number is 13. Hence, the

index for WTO+ coverage is as follows:

IWTOþ;z
A ¼

X
WTOþ;z

A =13; (1)

where superscript z (z = C, E) is C for provisions that are covered by agreement A regardless

of their legal enforceability, and E for only those provisions that are legally enforceable.

IWTO+ ranges between 0 (incomprehensive; no coverage of WTO+ provisions) and 1 (com-

prehensive; full coverage of WTO+ provisions).

Similarly, the index for WTOX coverage is based on a maximum of four provisions and is

as follows:

IWTOX;z
A ¼

X
WTOX;z

A =4: (2)

An advantage of keeping the indices separate is that it allows us to consider whether exten-

sive coverage of one type of policy is motivated by the same characteristics as another. The

results presented below show that this is not the case.

The individual provisions in equations 1 and 2 are weighted equally. We do not have a

theoretical basis to justify the relative importance of one provision over another. For WTO+

provisions, for example, it is unknown whether measures on anti-dumping matter more to pol-

icymakers than trade in services. Investigating whether policymakers attach different values to

provisions is beyond the scope of this study.

Next, the two indices can easily be combined to construct an overall measure of TA heter-

ogeneity, TAI:

TAIzA ¼ 1

2
IWTOþ;z

A þ IWTOX;z
A

� �
: (3)

Note that the separate indices of WTO+ and WTOX are equally weighted, again because

we do not have a theoretical motivation. We assume that both components are equally impor-

tant to a TA’s comprehensiveness. However, an alternative measure is to take the simple aver-

age of all 17 provisions. We examine the robustness of our findings by also using this

alternative measure of heterogeneity, which is indicated by a superscript asterisk and defined

as follows:

TAIz�A ¼ 1

17

X
WTOþ;z

A þ
X

WTOX;z
A

� �
: (4)

Tables 2 and 3 provide descriptive statistics of the variables discussed so far. The first six

variables all reflect the total number of provisions covered, superscript C, or legally enforce-

able, superscript E, per type of regulation. The other variables are (components of) the hetero-

geneity indices. As explained above, the number of covered WTO+ and WTOX provisions

drops when their legal enforceability is taken into account. Pairwise correlation in Table 3
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highlights differences between coverage and legal enforceability, but also between WTO+ and

WTOX provisions.4

We have established that TAs are heterogeneous. What determines these differences? Can

we relate, for example, legally enforceable provisions to certain groups of countries, or are

they related to WTO membership? We now turn to some analyses of our heterogeneity index,

TAIzA.
The comprehensiveness of TAIzA and its components can be expected to differ between

groups of countries. Developed countries, for example, have well-defined legal institutions

that make the enforceability of provisions easier to control than in countries where legal insti-

tutions are less well developed. Based on the World Bank (2014) income and development

TABLE 2
Descriptive Statistics

Variable N Of which 0 (%) Mean SD Min. Max.

TotalC 296 2 (0.7) 10.625 4.147 0 17
TotalE 296 2 (0.7) 9.324 3.752 0 16
WTO+, C 296 3 (1.0) 8.740 3.388 0 13
WTO+, E 296 3 (1.0) 7.628 3.053 0 13
WTOX, C 296 42 (14.2) 1.885 1.150 0 4
WTOX, E 296 47 (15.9) 1.696 1.043 0 4
TAIC 296 2 (0.7) 0.572 0.242 0 1
TAIE 296 2 (0.7) 0.505 0.220 0 0.962
TAIC* 296 2 (0.7) 0.625 0.244 0 1
TAIE* 296 2 (0.7) 0.548 0.221 0 0.941
IWTO+, C 296 3 (1.0) 0.672 0.261 0 1
IWTO+, E 296 3 (1.0) 0.587 0.234 0 1
IWTOX, C 296 42 (14.2) 0.471 0.287 0 1
IWTOX, E 296 47 (15.9) 0.424 0.261 0 1

TABLE 3
Pairwise Correlations of Indices

TAIC TAIE TAIC* TAIE* IWTO+, C IWTO+, E IWTOX, C IWTOX, E

TAIC 1
TAIE 0.9398 1
TAIC* 0.9609 0.8990 1
TAIE* 0.9157 0.9622 0.9403 1
IWTO+, C 0.8719 0.8122 0.9734 0.9052 1
IWTO+, E 0.8428 0.8752 0.9205 0.9739 0.9305 1
IWTOX, C 0.8960 0.8486 0.7380 0.7236 0.5639 0.5778 1
IWTOX, E 0.8275 0.9000 0.6886 0.7472 0.5331 0.5768 0.9123 1

4 Descriptive statistics and pairwise correlations for non-zero values are not substantively different.
Results are available from the authors upon request.
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classification, we distinguish between various groups of countries. Income categories are high

income (HI), upper middle income (UMI), lower middle income (LMI) and lower income

(LI). Similarly, countries are identified as developed, developing or least developed countries

(LDCs).

The data in Table 4 show that TAs related to low(er middle) income categories regulate

significantly fewer WTO+ issues compared to their wealthier counterparts. However, these dif-

ferences do not pertain to WTOX provisions. The index reflects that wealthier countries have

more extensive trade agreements. Using a North–South perspective, we find that South–South
agreements have significantly lower indices for all types of provisions, compared to North–
South and North–North agreements (also see OR). An alternative specification is by using

countries’ development status. Agreements among developed countries or developed and

developing countries are more extensive than those of developing and/or LDCs. These differ-

ences relate to both WTO+ and WTOX provisions.

The prevalence of TAs between countries can also be related to cultural or geographical

‘closeness’. Using the World Bank’s (2014) regional classification system, we can distinguish

seven groups of geographical related countries, which are East Asia and Pacific (EAP), Eur-

ope and Central Asia (ECA), Latin America and the Caribbean (LAC), Middle East and North

Africa (MENA), North America (NAM), South Asia (SA) and Sub-Saharan Africa (SSA). In-

terregional agreements are signed between countries from different regions, and (intra)regional

agreements involve signatories from one and the same region. Data on common borders and

languages are from Mayer and Zignago (2011).

According to the data in Table 4, interregional agreements are more extensive with respect

to WTO+ and WTOX measures. However, these differences do not hold with respect to

WTOX provisions after accounting for their legal enforceability.

The differences are more pronounced when the presence of common borders is taken into

account. When most participants in an agreement share a common border (i.e. the mode

equals 1), they are found to have less extensive WTO+ and WTOX provisions compared to

the situation when the majority of participants are not contiguous. Similarly, agreements in

which the majority of participants have a language in common (i.e. the mode equals 1) tend

to be less extensive with respect to WTO+ and WTOX provisions compared to agreements in

which the majority of participants do not share a common language.

The number of participants might affect coverage. The lower the number of participants,

the easier it is to reach an agreement. We distinguish between bilateral and plurilateral agree-

ments. Examples of plurilateral agreements are ASEAN, CAFTA-DR-US and MERCOSUR.

Examples of bilateral agreements include Armenia-Moldova, EC-South Korea and

MERCOSUR-SACU.

The descriptive statistics in Table 4 indicate that bilateral agreements provide less coverage

of WTO+ domains, even when correcting for their legal enforceability. There are no apparent

differences with respect to WTOX provisions once their enforceability is accounted for. Over-

all, the indices suggest that plurilateral agreements are more extensive than those that are

bilateral.

With respect to WTO membership, three groups of TAs are identified. The first group of

TAs only contains countries that did not participate in the WTO at the time that the TA came

into force. The second group involves at least one WTO participant and one non-member,

and the third group exclusively consists of WTO members. From Table 4, it follows that the

second (mixed) and third (members only) groups include more WTO+ and WTOX provisions

than agreements without any WTO participants. There are no clear differences when
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accounting for WTOX provisions’ enforceability; however, the overall indices indicate that

the extensiveness of TAs increases with the number of participants in the WTO. We will

further explore the implications of TA participants’ involvement in the WTO empirically in

Section 4.

The number of enforceable WTO+ and WTOX provisions contained in TAs that have been

notified to the WTO Secretariat is actually lower compared to the TAs that have not been

notified. However, the differences are small. TAs that have been notified to the WTO and

enforced under the Enabling Clause (Goods only) contain fewer WTO+ and WTOX provisions

than those that have been enforced under the GATT and GATS (Goods and Services).

Although TAs enforced under the GATT contain on average more provisions than those

launched under the Enabling Clause, the differences are not significant. There are no differ-

ences when accounting for the enforceability of WTOX provisions.

To conclude, the group comparisons from this section suggest that the extensiveness of

TAs is positively associated with (i) their level of economic development, (ii) their lack of

geographic focus, (iii) the number of participants and (iv) the participants’ affiliation with the

WTO.5

4. DO TRADE AGREEMENTS PROMOTE INTERNATIONAL TRADE?

The workhorse model to assess the impact of TAs on trade is the gravity model (see van

Bergeijk and Brakman, 2010; Head and Mayer, 2015 for surveys). The standard applications

of the gravity model do, in general, thus far not explicitly deal with the heterogeneity of TAs,

and mostly account for TAs with a binary dummy variable that equals 1 when a country pair

has a TA and 0 otherwise. A paper close to ours is OR, who also deal with TA heterogeneity

in a gravity model. However, their focus is different. The main purpose of their study is to

analyse and establish a possible link between deeper agreements and production networks.

This is particularly important given both the recent increase in TAs and the rise in (globally)

slicing-up-the-value chain in production (see Brakman et al., 2015; for a survey of the litera-

ture). The inclusion of production networks provides a new explanation for the popularity of

TAs: tailor-made TAs between limited groups of countries might correlate with production

networks which are particularly important for the members. This, inter alia, might explain the

difficulties in reaching global agreements such as the WTO Doha Round, which do not

include these production networks explicitly and makes global agreements less relevant for

individual countries. Our study is more in line with the literature that was inspired by Rose

(2004) and Baier and Bergstrand (2007), who study the linkages between institutional mem-

bership and international trade flows. Our main aim was to determine whether a binary

dummy captures the effects of TAs on international trade or whether explicitly capturing TA

heterogeneity is important.

The benchmark gravity specification is as follows:

lnðMijtÞ ¼ aþ b1lnðGDPitÞ þ b2lnðGDPjtÞ þ b3lnðDistanceijÞ þ b4TAijt þ Fit þ Fjt þ Fij þ eijt;

(5)

5 Appendix B of our working study provides some tentative regression analyses, following Baier and
Bergstrand (2004), into the determinants of trade agreements that by and large confirm the conclusions
in the main text.
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where M is real bilateral imports by importer i from exporter j in year t, GDP is real GDP,

and Distance is bilateral distance.6 TA is a binary dummy variable that is 1 if the dyad has a

TA and 0 otherwise. Our empirical strategy is based on Baier and Bergstrand’s (2007) –
henceforth referred to as BB – specification of the gravity equation with time-varying multi-

lateral resistance terms, which are represented by the importer-year (Fit), exporter-year (Fjt)

and country pair (Fij) fixed effects. The advantage of this method is that it controls for both

time-varying unobservables (such as prices) and dyad-specific unobservables that may be cor-

related with the error term, thereby potentially introducing an endogeneity bias. As BB

explain, the combination of fixed effects controls for the possibility that countries with rela-

tively high volumes of trade are more likely to select into deeper TAs. An additional feature

of this specification is that the importer’s (exporter’s) GDP is perfectly collinear with the

importer-year (exporter-year) effects, and the dyadic fixed effects capture bilateral distance.

Therefore, following BB, we employ a theoretically justified specification of the gravity equa-

tion with time-varying multilateral resistance terms that controls for possible endogeneity,

lnðMijtÞ ¼ aþ b1TAijt þ Fit þ Fjt þ Fij þ eijt: (6)

Note here some technical differences between OR and the present study. OR focus on the

impact of the number of provisions in a TA on production networks’ trade, while our focus is

on comparing and contrasting the trade effects of the traditional dummy variable to the heter-

ogeneity indices introduced in this study.7 Moreover, OR discuss that they had to reduce their

number of fixed effects due to computational challenges in their model specification. Specifi-

cally, they rely on importer-period, exporter-period and annual fixed effects instead of impor-

ter-year and exporter-year fixed effects, with a period denoting five years. In contrast, we use

novel estimation techniques that allow for the theoretically justified fixed effects to be specifi-

cally and correctly estimated.8

Our panel data set covers a maximum of 221 countries and contains observations for the

period 1948–2011. The panel is arranged by country pair and year, regardless of missing or

zero values. Each country pair is represented twice, once as ij and once as ji because bilateral

imports are used as the dependent variable. This yields a maximum of 3,111,680 potential

observations. However, 12,702 observations (0.41 per cent of the sample) are excluded from

the analysis because they involve country pairs with a TA for which we do not have detailed

information with which to construct an index.

Bilateral imports and exports are from IMF (2013). Nominal GDP and GDP deflators are

provided by the World Bank (2013). Real imports, exports and GDP were calculated by using

the GDP deflators. Bilateral geodesic distance (in kilometres), whether countries share a com-

mon major/official language, and whether countries share a border are from Mayer and

Zignano (2011). Details on the sources of the TA variable are provided in Appendix A. Data

6 Aggregate trade data are used because the TAs are economy-wide agreements. In future research, the
effects of sector-specific provisions may be explored using disaggregate trade data.
7 Our findings are robust to the inclusion of the number of provisions as opposed to our indices. The
results are available from the authors upon request.
8 Head and Mayer (2015) provide an overview of methods used to estimate structural gravity equations.
Following the authors’ recommendation, we employ the reg3hdfe package to deal with three-dimensional
fixed effects. A complementary package, lfe, was also used. See Carnerio et al. (2012) and Gaure (2014)
for details. To our knowledge, this study is the first to estimate a structural gravity equation for a data
set this size.
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on countries’ WTO participation status are from Tomz et al. (2007). A number of updates

were necessary, mostly for a number of countries that became formal WTO members in the

period 2000–11. Updates were obtained from the WTO’s Website. Additional information

about the data set is provided in Appendix B.

The first step is to obtain a benchmark estimate of the gravity equation, where TA is a bin-

ary dummy variable. The heterogeneity of TAs is ignored when estimating regionalism’s

effect on cross-border trade flows. Ordinary least squares (OLS) estimates of equation 5 are

presented in Table 5, column 1. Second, column 2 shows the results when the heterogeneity

index replaces the TA dummy, for all provisions covered and column 3 for provisions that

are legally enforceable. Columns 4 and 5 repeat these steps for the alternative heterogeneity

indices.9 The final step is to split the TAI into its two components of the WTO+ index and

WTOX index. Column 6 shows the results for provisions that are covered, while column 7

considers only the provisions that are legally enforceable.

Our initial results are as expected. In Table 5, column 1 shows that groups of countries

with a TA observe trade increase with e0:443 � 1 � 55 per cent compared to those without a

TA. This is a fairly standard result in the gravity equation literature (see, e.g., van Bergeijk

and Brakman, 2010).

More comprehensive trade agreements stimulate international trade. Note, in particular, that

the indices account for measurement error imposed by the standard TA dummy variable.

Accounting for the TAs’ comprehensiveness in terms of provisions covered in column 2 sug-

gests a positive relation between the comprehensiveness of an agreement and its effect on

international trade. This finding is reinforced after correcting for the provisions’ legal enforce-

ability in column 3. Very similar conclusions can be drawn when the alternative heterogeneity

indices are employed in columns 4 and 5.

Heterogeneity matters. A breakdown of the overall TAI into the components in column 6

shows that both WTO+ and WTOX provisions are trade promoting. However, this result

changes when the legal enforceability of the provisions is accounted for in column 7. Doing

so leads to the finding that WTOX provisions do not affect cross-border trade, while trade-

promoting effects can still be ascribed to WTO+ provisions. Clearly, not all types of provi-

sions contained in TAs are trade promoting by definition. This is further evidence that the

standard ‘all or nothing’ approach in the literature is misleading. For example, the results sug-

gest that TAs with mostly WTOX provisions will not have as positive an outcome on trade as

TAs with predominantly WTO+ provisions.

Overall, the findings suggest that explicitly taking TA heterogeneity into account matters.

Provisions affect trade in different ways: WTO+ provisions are found to be trade promoting,

in contrast to WTOX provisions. Explicitly introducing TA heterogeneity is important to

address measurement error in TA dummy variables.

Our earlier analyses of the heterogeneity indices revealed that the extent to which TA par-

ticipants are involved in the WTO might influence the extensiveness of the TA in question.

We therefore explore the robustness of our findings by including an interaction term with the

extent to which TA participants are also involved with the WTO. Note, here, that the analyses

do not focus on the impact of WTO membership at the level of the country pair, but on the

9 In the event that a country pair is involved in multiple TAs, we assume that the most liberal of these
will be enforced and so the TA with the highest value of TAIE is used.
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extent to which other countries belonging to the TA are in the WTO.10 We control for the

three categories defined above: (i) none of the TA participants are in the WTO (‘None in

WTO’); (ii) at least one of the TA participants is in the WTO and at least one is not (‘Mixed

Membership’); and (iii) all of the TA participants are also in the WTO (‘All in WTO’).

Results are presented in Table 6.

We find supporting evidence of our earlier inference from Table 4; that is, WTO members

seem to significantly impact the extent to which WTO+ provisions are contained in TAs that

are signed with non-WTO members. In fact, mixed membership of TA itself will have benefi-

cial trade effects for TA participants, even if those participants themselves are not necessarily

in the WTO. Having all TA participants in the WTO does not automatically lead to even

greater trade effects; what seems to matter most is that at least one of the TA members is also

in the WTO. Regarding the interaction terms, we find that there is a positive interaction

between the extensiveness of the TA and all of the TA’s participants being in the WTO.

Overall, controlling for TA participants’ WTO status, we again find that TA heterogeneity

matters for international trade.11

5. ROBUSTNESS AND EXTENSION

We now proceed using an alternative solution to control for potential endogeneity bias in

our estimates. BB demonstrate that their theoretically motivated specification of the gravity

equation with time-varying multilateral resistance terms can also be estimated using first dif-

ferences. We employ the following specification, which is based on equation 6, as a robust-

ness check:

dlnðMij;t�ðt�1ÞÞ ¼ db1TAij;t�ðt�1Þ þ dFi;t�ðt�1Þ þ dFj;t�ðt�1Þ þ vij;t�ðt�1Þ; (7)

where vij;t�ðt�1Þ ¼ eijt � eij;t�1 is assumed to be white noise. As in the previous section, GDP

is collinear with the time-varying effects, while dyad-specific effects cancel out altogether by

construction.

An additional feature of this approach is that leads and lags are easily included to account

for anticipation and phase-in effects, respectively. In doing so, we control for TAs’ effect on

trade to occur within a longer time frame, thereby minimising the risk of underestimating

TAs’ long-run effect on cross-border trade. Indeed, previous studies have found evidence of

phase-in effects during a 10- to 15-year period after a TA’s enforcement, while evidence of

anticipation effects is less common (see Baier and Bergstrand, 2007; Kohl, 2014). This gives

dlnðMij;t�ðt�1ÞÞ ¼ b1dTAij;t�ðt�1Þ þ b2dTAij;ðt�1Þ�ðt�2Þ þ b3TAij;tþ1 þ dFi;t�ðt�1Þ þ dFj;t�ðt�1Þ
þ vij;t�ðt�1Þ; (8)

where b1 and b2 provide the 10-year phase-in effect. b3 captures the five-year anticipation

effect, which is a future level (not difference) so as to ensure the assumption of strict

10 We are grateful to an anonymous referee for suggesting this line of investigation. In the case of bilat-
eral TAs, controlling for the number of countries in the country pair involved in the WTO will coincide
with controlling for the extent to which TA participants are also WTO members. Results for only con-
trolling explicitly for WTO membership at the level of the country pair are available from the authors
upon request.
11 Interacting the heterogeneity indices with the number of participants or the North-South orientation of
the TA does not change our overall findings. Results are available from the authors upon request.
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exogeneity is not violated; that is, potential endogeneity bias cannot be ruled out if this

parameter estimate is statistically significant (see Wooldridge, 2002). Equation 8 is estimated

at five-year intervals for simplicity of notation, which implies that we study data points in the

years 1950, 1955, . . . , 2010 and only include TAs that were enforced by 2000 at the latest.

Table 7 presents the parameter estimates when first differencing is used as an alternative

check for endogeneity bias and to allow for anticipation and phase-in effects.

The positive and significant estimated parameters for b1 and/or b2 confirm the existence of

phase-in effects over a 10-year period when the dummy TA variable or heterogeneity indices

are used (column 1–5). The estimated impact of TAs on trade is again larger when measure-

ment error in the binary TA variable is accounted for by means of our (alternative) indices, a

TABLE 6
Interaction with WTO Membership of Trade Agreements’ (TA) Participants

Variable (1) (2) (3) (4)

TAIC �1.099***
(0.348)

TAIE �1.169***
(0.385)

TAIC* �1.014***
(0.316)

TAIE* �1.123***
(0.374)

Mixed membership 0.732*** 0.745*** 0.814*** 0.798***
(0.061) (0.060) (0.066) (0.065)

All in WTO 0.157* �0.068 0.299*** �0.017
(0.091) (0.080) (0.101) (0.091)

TAIC 9 mixed membership 0.415
(0.360)

TAIC 9 all in WTO 1.633**
(0.367)

TAIE 9 mixed membership 0.402
(0.397)

TAIE 9 all in WTO 2.143***
(0.402)

TAIC* 9 mixed membership 0.208
(0.329)

TAIC* 9 all in WTO 1.337***
(0.342)

TAIE* 9 mixed membership 0.265
(0.387)

TAIE* 9 all in WTO 1.994***
(0.395)

R2 0.928 0.928 0.928 0.928
Adj. R2 0.922 0.922 0.922 0.922
N 601,986 601,986 601,986 601,986

Notes:
(i) Dependent variable: ln(M)ijt. Model estimated with OLS, importer-year, exporter-year and importer-exporter fixed
effects. Robust standard errors (clustered by dyad) are in parentheses.
(ii) Coefficients marked ***/**/* are statistically significant at the 1/5/10% level.
(iii) Other regressors are perfectly collinear with the fixed effects.
(iv) Fixed effects not reported for brevity.
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finding which is consistent with our main results discussed in the previous section. Taking

these results together, we conclude that both the heterogeneous nature of trade agreements

and the possibility of their being phased in over time are important considerations when esti-

mating a TA’s effect on international trade.

Unfortunately, there are also statistically significant anticipation effects for the TA variable

and most of the heterogeneity indices. So, even if the overall phase-in effects seem plausible,

endogeneity concerns cannot be entirely ruled out. Nevertheless, once we break the overall

indices down into their subcomponents in column 6–7, we find, once again, that WTO+ provi-

sions matter more for trade than their WTOX counterparts. Note that this result holds espe-

cially once we consider the legal enforceability of WTO+ and WTOX provisions in column 7,

in which case insignificant anticipation effects reveal that we have successfully addressed the

endogeneity concerns.

Overall, we conclude that our main findings are robust when using first differences and

allowing for anticipation and phase-in effects as an alternative panel data technique to control

for endogeneity bias in the parameter estimates.

6. CONCLUSIONS

The seminal article of Rose (2004) revived interest in the effects of trade institutions on

international trade. A key characteristic of this literature is the overly simplistic way in which

trade agreements are treated, as a binary dummy variable. However, trade agreements come

in many different forms and shapes. This study addresses this heterogeneity in trade agree-

ments. Using a database of 296 agreements, we distinguish 13 policy domains that are within

the present scope of the WTO’s mandate (i.e. WTO+ provisions) and four policy domains that

are not (i.e. WTOX provisions). Furthermore, the possibility that these undertakings may or

may not be legally enforceable is accounted for.

We show that the degree to which governments negotiate comprehensive trade agree-

ments is positively related to their level of economic development. Moreover, the number

of WTO members in a TA and its comprehensiveness are positively associated. This is

because many provisions contained in trade agreements generally build on existing WTO

policies. Strikingly, our empirical findings suggest that WTO members use TAs not to

undermine or circumvent the WTO, but rather to build on the trade-promoting, non-discrim-

inatory policies embedded in the multilateral system – even when not all TA participants

are WTO members.

Our extensive taxonomy of trade agreements enables us to shed some light on whether

trade agreement heterogeneity affects international trade differently. Using a gravity model,

we find that trade agreement heterogeneity indeed matters in order to grasp the impact of TAs

on international trade. The ‘all provisions are equal’ approach in the literature is therefore

only of limited use. Distinguishing between various types of provisions confirms that they

have different effects on international trade. Standard trade provisions that are part of the

WTO’s mandate (WTO+ policies) are found to be trade promoting, whereas more modern pro-

visions that are beyond the scope of the WTO are not. We also find that trade agreements’

effectiveness in promoting trade crucially depends on whether the provisions covered in a TA

are actually legally enforceable. The overall conclusion is thus that trade agreement heteroge-

neity matters for international trade.
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APPENDIX A

CODING PROCEDURE OF TRADE AGREEMENTS

The data set in this study draws on the Global Preferential Trade Agreements Database

(GPTAD), which was developed by the World Bank and the Tuck Centre for International

Business (World Bank 2011). GPTAD is an extensive database that contains the legal texts of

virtually all trade agreements that have been enforced in the post-war period. Its unique fea-

ture is that it makes the agreements’ text searchable for a large number of keywords.

Table A1 lists the 344 Trade agreements (TAs) that are or have been enforced in the period

1948–2011. Of these agreements, 296 have been classified by GPTAD and are therefore

included in this study.

Contrary to HMS and following WTO (2011), agreements with non-WTO members are

included. This is useful to investigate possible differences or similarities between the nature

and number of provisions contained in (non)WTO members’ trade policy commitments.

Moreover, the sample is not restricted to only those agreements that have been notified to the

WTO. The reason for this is because notification is neither a legal prerequisite for govern-

ments to be able to enforce a TA, nor some form of WTO endorsement that it is a ‘real’ TA.

Of the 296 TAs in the sample, 193 have been notified to the WTO. Finally, agreements are
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included even if they have already expired. This is because these agreements also contain

information about the domains for which their governments (at some point in time) enforced

the specific trade policies that are of interest in this study.

GPTAD classifies the provisions of every agreement according to WTO criteria, which

allows the user to compare provisions across agreements. So, a researcher interested in mea-

sures on anti-dumping and countervailing measures may search the database with these key-

words. All agreements containing provisions on this topic will then be listed, along with the

relevant chapters, titles and/or articles for each agreement.

As discussed in WTO (2011), the number of policy domains depends on the identification

strategy. HMS, for instance, use chapter and article headings of the agreements in their sam-

ple to reach a total of 52 policy domains. An alternative would be to compile a detailed list

of each and every single policy domain that could conceptually be included in a TA.

Although this approach has the merit of exhaustiveness and precision, which is arguably a

preferred route when analysing a limited set of agreements, it introduces even more complex-

ity when the objective of a study such as this one is to identify the key domains of impor-

tance for a substantial number of TAs.

What are the provisions identified in the present study? GPTAD features 13 WTO+ policy

domains. These provisions, all of which are part of the WTO’s current mandate, are listed in

Table A2, along with a brief intuition of how it relates to trade. In addition, it describes the

purpose of an additional four WTOX policy domains that extend beyond the scope of the

WTO.

Having identified the provisions that can be extracted from GPTAD, every TA can now be

coded. GPTAD is used to assign a binary variable to each policy domain that is covered by

the TA under investigation. Policy domains for which the agreement contains a provision are

coded 1 and 0 otherwise. In order for a provision to be considered ‘covered’ (C) and scored

1, all that is needed is for the provision to reflect agreement by both parties to somehow

cooperate with a view of trade liberalisation. The issue of legal enforceability is not relevant

at this stage. Hence, a provision calling for an exchange of Parties’ information on their envi-

ronmental policies would score a 1, but so would provisions that give rise to obligations to

protect natural resources. The odd provisions that only state that Parties reserve the right to

protect their natural resources are scored 0 because such measures are essentially protectionist

and do not require any form of cooperation.

A provision that is also deemed to be legally enforceable scores 1 for ‘enforceability’ (E).

The criteria build on those laid down in HMS. These provisions typically use the word ‘shall’.

For example: ‘Parties shall grant service providers treatment no less favourable than that

accorded to their own’. Timing is also important. A provision calling for gradual liberalisation

of government procurement policies, without indicating the date by which the liberalisation

must be complete, scores 0. This is because it is unclear when the Party must be able to meet

that particular requirement. Provisions stating that Parties ‘shall negotiate’, ‘shall consider’ or

‘shall cooperate’ are also difficult to be enforced. Negotiations may still fail and not abolish

trade barriers. It also seems very unlikely that it would be able to prove that Parties have not

given due consideration to a matter or that they have not cooperated. For clarity and ease of

replication, several excerpts from actual trade agreements are provided below. Table A3

shows examples of WTO+ provisions and WTOX provisions and classifies them as being

either enforceable or non-enforceable, based on the criteria discussed above.

It is useful to reflect on some of the comments on HMS’s notion of legal enforceability

discussed in WTO (2011). First, the question whether an undertaking is sufficiently formu-
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lated to give rise to an obligation is a matter of treaty interpretation. For example, dispute set-

tlement rulings of the WTO Appellate Body have shown that obligations may arise from

statements using the word ‘should’ instead of ‘shall’. Second, provisions that are excluded

from the agreements’ dispute settlement system may still be subject to dispute settlement

flowing from commitments that the Parties may have elsewhere. This argument applies not

only to WTO+ provisions related to other commitments at the WTO, but also to WTOX com-

mitments arising from, for example, international treaties on labour standards and environ-

mental protection. Third, the legal enforceability of a provision that allows the use of

countermeasures to enforce rights or obligations may be limited by commitments stemming

from other agreements. Finally, provisions not subject to dispute settlement may still be

enforceable through political and diplomatic channels, but the reverse could also hold: it may

not at all times be possible to enforce provisions which are subject to dispute settlement, due

to political, non-legal and/or resource considerations. Indeed, it is important to acknowledge

that there are limitations to the extent to which the legal enforceability of an undertaking can

be determined with absolute certainty. However, it is still useful to differentiate, in one way

or another, between those undertakings that instil in the reader some sense of concrete and

imminent policy liberalisation and those that merely reflect a loosely defined agreement to

explore possible avenues of future cooperation.

Figure A1 compares our strategy to that of HMS. Note that our coverage is much larger,

but comparing the two data sets for the subsample of agreements that are part of both studies,

HMS and ours, shows similarities and differences in the approach; the coding strategies can

be compared. Figure A1 shows the 13 (4) WTO+ (WTOX) policy domains on the top. Four-

teen of the European Community (EC)’s 14 TAs and 11 agreements involving the United

States are on the left. The information of rows marked ‘GPTAD’ is derived from World Bank

(2011) and those marked ‘HMS’ refer to data in HMS. Individual cells are marked to indicate

whether a provision listed in the column is covered by the agreement listed in the row.

A black (grey) cell indicates undertakings that are (not) legally enforceable, while a blank cell

indicates the absence of an agreement. For example, legally enforceable provisions on import

restrictions are represented in all 25 TAs, regardless of the source used. Both sources also

show that provisions on AD and CVM are not legally enforceable in the EC-CARIFORUM

trade agreement.

Are the coding strategies compatible? By and large, the answer is affirmative, although

there are some minor differences. Some differences are likely to be due to input errors. For

instance, HMS indicate that services are legally enforceable in the USA-Israel agreement, but

the treaty literally states that these ‘the principles [on trade in services] (. . .) shall not be leg-

ally binding’. On the other hand, the commitments in the EC-Mexico agreement on AD and

CVM and customs administration are elaborate and do not lack or rule out their legal

enforceability.

Another difference involves provisions on investment and the WTO Agreement on TRIMs.

HMS include ‘TRIMS’ as a WTO+ provision and ‘Investment’ as a WTOX policy domain,

but do not provide further information to sufficiently differentiate between these two concepts.

Signatories of the TRIMS Agreement are committed to a basic, non-discriminatory system of

cross-border investment.

However, the investment measures contained in the TAs investigated in this study usually

start with the same principles, but do not necessarily refer to the TRIMS Agreement. So,

although there may be a line between ‘TRIMS’ as a WTO+ policy domain and the broader

WTOX ‘Investment’ provisions, it is arguably an ambiguous one. Since scoring agreements

© 2015 John Wiley & Sons Ltd

128 T. KOHL, S. BRAKMAN AND H. GARRETSEN



twice for the same type of provision is redundant, we include all TRIMS/investment-related

provisions as one WTO+ policy domain called ‘Investment’. Comparing this data with HMS’s

differentiated ‘TRIMS/Investment’ data shows that both methodologies are very similar.
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HMS 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 12 11 3 3 15 14

GPTAD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13 12 4 3 17 15

HMS 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13 12 4 3 17 15

GPTAD 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 11 10 4 3 15 13

HMS 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 11 10 4 3 15 13

GPTAD 25 23 25 22 25 24 20 25 16 20 22 18 23 22 18 21 18

HMS 25 23 24 22 25 25 21 25 17 14 22 19 23 22 19 23 12

GPTAD 25 22 25 22 25 23 15 17 3 16 21 16 13 22 12 12 17

HMS 25 21 23 22 25 24 17 17 5 14 21 17 13 22 13 12 12
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FIGURE A1
Benchmarks of EC and USA Agreements

Notes:
Black (grey) cells indicate undertakings that are (not) legally enforceable. Blank cells mean that there is no coverage.

Sources: Authors’ calculations, HMS and World Bank (2011). An extended version of this figure for all 296 TAs is
available in the online data set.
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Despite this small number of differences, the overall impression is that the methodologies

are compatible. The column totals indicate that both methodologies provide a very similar

number of agreements containing a specific provision, regardless of its legal enforceability.

Both strategies find for both the EC and USA a strong support for WTO+ and WTOX policies

in their trade agreements. The EC tends to include more ‘legally inflated’ (i.e. legally unen-

forceable) undertakings than the USA, which focuses on a more limited range of legally

enforceable commitments.

APPENDIX B

DATA SET FOR GRAVITY MODEL

TABLE B1
Countries in Data Set

Afghanistan, Albania, Algeria, American Samoa, Andorra, Angola, Anguilla, Antigua and Barbuda,
Argentina, Armenia, Aruba, Australia, Austria, Azerbaijan, Bahamas, Bahrain, Bangladesh, Barbados,
Belarus, Belgium, Belize, Benin, Bermuda, Bhutan, Bolivia, Bosnia and Herzegovina, Botswana,
Brazil, British Indian Ocean Territory, Brunei, Bulgaria, Burkina Faso, Burundi, Cambodia, Cameroon,
Canada, Cape Verde, Cayman Islands, Central African Republic, Chad, Chile, China, Colombia,
Comoros, Cook Islands, Costa Rica, Croatia, Cuba, Cyprus, Czech Republic, D.R. Congo, Denmark,
Djibouti, Dominica, Dominican Republic, Ecuador, Egypt, El Salvador, Equatorial Guinea, Eritrea,
Estonia, Ethiopia, Faeroe Islands, Falkland Islands, Fiji, Finland, France, French Polynesia, French
Southern Territories, Gabon, Gambia, Georgia, Germany, Ghana, Gibraltar, Greece, Greenland,
Grenada, Guam, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras, Hong Kong, Hungary,
Iceland, India, Indonesia, Iran, Iraq, Ireland, Israel, Italy, Ivory Coast, Jamaica, Japan, Jordan,
Kazakhstan, Kenya, Kiribati, Kosovo, Kuwait, Kyrgyzstan, Laos, Latvia, Lebanon, Lesotho, Liberia,
Libya, Liechtenstein, Lithuania, Luxembourg, Macao, Macedonia, Madagascar, Malawi, Malaysia,
Maldives, Mali, Malta, Marshall Islands, Mauritania, Mauritius, Mayotte, Mexico, Micronesia,
Moldova, Mongolia, Montenegro, Montserrat, Morocco, Mozambique, Myanmar, Namibia, Nauru,
Nepal, Netherlands, Netherlands Antilles, New Caledonia, New Zealand, Nicaragua, Niger, Nigeria,
Niue, North Korea, Norway, Oman, Pakistan, Palau, Palestinian Authority, Panama, Papua New
Guinea, Paraguay, Peru, Philippines, Pitcairn, Poland, Portugal, Qatar, Republic of Congo, Romania,
Russia, Rwanda, Samoa, San Marino, S~ao Tom�e and Pr�ıncipe, Saudi Arabia, Senegal, Serbia, Serbia
and Montenegro, Seychelles, Sierra Leone, Singapore, Slovak Republic, Slovenia, Solomon Islands,
Somalia, South Africa, South Korea, Spain, Sri Lanka, St. Helena, St. Kitts and Nevis, St. Lucia, St.
Pierre-Miquelon, St. Vincent and Grenadines, Sudan, Suriname, Swaziland, Sweden, Switzerland,
Syria, Taiwan, Tajikistan, Tanzania, Thailand, Timor-Leste, Togo, Tonga, Trinidad and Tobago,
Tunisia, Turkey, Turkmenistan, Tuvalu, Uganda, Ukraine, United Arab Emirates, United Kingdom,
United States, Uruguay, Uzbekistan, Vanuatu, Venezuela, Vietnam, Virgin Islands, Wallis and Futuna,
Yemen, Zambia, Zimbabwe
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TABLE B2
Descriptive Statistics

Variable N Mean SD Min. Max.

Real imports 1,012,073 1.33e18 1.54e20 0 9.12e22

Real exports 1,004,441 1.15e18 1.54e20 0 1.05e23

ln(real imports) 601,986 15.678 5.043 �10.857 52.867
ln(real exports) 569,881 15.888 5.016 �28.356 53.012
ln(distance) 2,850,380 8.812 0.775 2.349 9.901
ln(real GDP importer) 1,699,141 23.193 2.384 16.591 30.213
ln(real GDP exporter) 1,699,141 23.193 2.384 16.591 30.213
TA 3,127,266 0.033 0.177 0 1
TAIC 3,127,266 0.019 0.116 0 1
TAIE 3,127,266 0.017 0.109 0 0.962
TAIC* 3,127,266 0.019 0.113 0 1
TAIE* 3,127,266 0.017 0.104 0 0.941
IWTO+, C 3,127,266 0.019 0.112 0 1
IWTO+, E 3,127,266 0.017 0.102 0 1
IWTOX, C 3,127,266 0.019 0.126 0 1
IWTOX, E 3,127,266 0.018 0.120 0 1

Note:
* refers to equation (4).
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