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1 Introduction

The World Trade Organisation (WTO)—the central intergovernmental organization over-
seeing and administering the multilateral trading system—celebrated its 25th anniversary in
2020. Created in 1995, it provides the institutional framework for the General Agreement
on Tariffs and Trade (GATT), which entered into force in 1948, the General Agreement on
Trade in Services (GATS), and the Treaty on Trade Related Aspects on Intellectual Property
Rights (TRIPS). Since 1948, member countries of the GATT/WTO have continuously re-
duced customs duties, non-tariff barriers, and export subsidies with the objective to improve
market access across countries.! The WTO has three important functions which represent
the backbone of the multilateral system: i) help negotiate multilateral trade deals, ii) settle
cross-border commercial disputes, and iii) serve as a repository for members’ trade policies.

GATT and WTO have been created with the objective to promote cross-border trade,
thereby improving welfare in all member states. However, in recent years, criticism has
increased, and the usefulness of the architecture of WTO has been questioned. Disturbingly,
academic attempts to establish empirical evidence for the expected trade supporting effects
of the GATT and the WTO have turned out to be difficult. Starting from Andrew Rose’s
empirical analysis (Rose, 2004), according to which member states of GATT/WTO did
not experience significantly different trade patterns than non-members, a large number of
empirical studies have concluded that unlike regional trade agreements or currency unions,
membership in the GATT or the WTO has not resulted in positive trade effects. At the
same time, other empirical analyses conclude that a GATT or WTO accession leads to a rise
in exports for most of the member states.?

In this paper, we revisit the evidence, building on the latest developments in the struc-

tural gravity literature. I.e., we estimate our model in its multiplicative form using Pois-

'In the early years, the GATT represented primarily a club of mostly industrialized countries. Over
the years, membership has increasingly covered the entire world; in 1995 the freshly created WTO had 127
members; today it counts 164 member states.

2We refer to Esteve-Pérez et al. (2020) for a recent comprehensive overview of related publications.



son Pseudo-Maximum-Likelihood (PPML), including exporter-time and importer-time fixed
effects, including bilateral fixed effects, and including intra-national alongside international
trade flows. Using a well specified gravity equation, our partial equilibrium estimates suggest
that GATT/WTO membership increases exports of GATT/WTO member countries to their
fellow GATT/WTO members in a vast majority of the members in our sample. Specifically,
our estimates imply that, in terms of volume effects, the average impact of GATT/WTO on
members’ trade is between 38% and 101%. The most important distinctions between our
approach and earlier studies is that we take into account all the latest developments in trade
gravity estimation and obtain a whole distribution of country-specific GATT/WTO effects,
which can be analyzed across different dimensions. Our estimates reveal that the majority
of countries enjoyed increased exports after joining GATT/WTO, but we also obtain nega-
tive estimates for some members. Importantly, we find that poorer counties have benefited
relatively more in terms of increased exports. This is an encouraging result from a develop-
ment perspective. Hence, it turns out that heterogeneity across GATT/WTO members is
strong and, therefore, imposing homogeneity across the GATT/WTO effects across member
countries may be misleading. We find that a few countries’ trade flows are even hurt.

We also contribute to the literature by using the trade cost effects of GATT/WTO
membership identified in the econometric analysis in order to simulate the welfare effects in
a general equilibrium model consistent with the empirical gravity model.®> While the partial
estimates give the direct effect of GATT/WTO membership, they do not take into account
the interdependencies between countries. As we are interested in the effect of GATT/WTO
with many member countries, to take into account the effects of GATT /WTO membership of
trading partners is important, as these will change import prices for both, members and non-
members, as well as export demand if GATT /WTO membership changes income. Our partial
estimates reveal strong differences in countries, possibly providing a rationale for different

levels of support for the multilateral system. Specifically, we find that member countries

3While the methods to obtain the general equilibrium estimates are standard, we are not aware of any
study that analyzes the welfare effects of GATT/WTO.



gained in terms of welfare on average 3.95 percent, with a huge variation from —4.24 percent
to 31.73 percent. Welfare falls on average by —0.45 percent for non-GATT/WTO members.
Interestingly, some countries with negatively estimated exporter-specific GATT/WTO effects
(implying positive estimated trade cost effects from GATT/WTO membership) have positive
welfare effects from trading with GATT/WTO members due to beneficial price and income
effects, emphasizing the importance of taking into account general equilibrium effects.

Our work is related to a substantial body of empirical work on the effects of GATT/WTO
membership on trade. The literature started with the seminal paper by Rose (2004) who
found that, in contrast to regional trade agreements and currency unions, a GATT/WTO
membership has not generated positive trade effects. This finding has been challenged by a
large number of subsequent papers, who have moved the analysis towards a more structural
estimation approach and who have tended to find evidence for trade-creating effects. Felber-
mayr and Kohler (2006) argue that accounting for the extensive margin of trade is crucial.
Subramanian and Wei (2007) and Eicher and Henn (2011) find that it is key to allow for
treatment heterogeneity and that “the WTO promotes trade, strongly but unevenly”. Tomz
et al. (2007) argue that it is important to classify countries according to their participa-
tion status in the GATT/WTO (instead of formal membership). Chang and Lee (2011)
extend the analysis by using nonparametric methods including pair-matching and illustrate
even stronger positive effects for specific country groups. The most recent related paper
by Esteve-Pérez et al. (2020) seems to confirm the earlier finding by Rose (2004). Results
appear to be robust to the use of alternative measures of trade flows, across periods and
country groups, and to changes in the periodicity of the data.

Most closely related to our paper is Larch et al. (2019), who also rely on the latest
methods from the structural gravity literature in order to estimate the effects of GATT and
WTO on trade. While similar in terms of data and methods, the contributions of the two
papers are different from and complementary to each other. Specifically, Larch et al. (2019)

(i) demonstrate that when, consistent with theory, domestic trade flows are included in the



estimating sample, the effects of GATT/WTO become positive, sizable, and statistically
significant. Thus, offering a solution to the puzzle of the missing WTO effects. In addition,
the inclusion of domestic trade flows allows Larch et al. (2019) to identify non-discriminatory
GATT/WTO effects alongside the standard effect on trade between members. In contrast,
the objectives and main contributions of the current paper are (i) to obtain country-specific
GATT/WTO effects, i.e., allowing for heterogeneous effects for each country, and (ii) to
transform the partial estimates into general equilibrium welfare effects.

The rest of the paper is organized as follows. Section 2 offers some descriptive motiva-
tional evidence on the importance of WTO in shaping the modern world trading system.
Section 3 reviews the structural gravity theory and specifies our econometric model. Section
4 presents and discusses our partial equilibrium estimates of the impact of GATT/WTO
on trade. Section 5 translates the partial estimates into general equilibrium welfare effects.

Section 6 concludes.

2 Illustrative Descriptive Evidence

The GATT entered into force in 1948 with 23 member states primarily concerned with
reducing tariffs. Today, its successor institution, the WTO, counts 164 members. It covers
a wide array of aspects related to international trade, including trade in goods and services,
textiles, agriculture and the international rules for the protection of patents, trademarks
and copyrights.* GATT/WTO member states continuously reduced trade barriers over the
years. Successive rounds of negotiations in the GATT/WTO have cut tariffs on trade in
manufactured goods from an average level of 40 percent in 1947 to around 7 percent for
most of the industrialized member countries.”

Figure 1 presents a comparison of cross-border trade between GATT/WTO-members

4The 23 founding members were: Australia, Belgium, Brazil, Burma, Canada, Ceylon, Chile, China,
Cuba, Czechoslovakia, France, India, Lebanon, Luxembourg, Netherlands, New Zealand, Norway, Pakistan,
Southern Rhodesia, Syria, South Africa, United Kingdom and the United States.

5A comprehensive overview of applied tariff levels is available in the World Integrated Trade Solution
(WITS) database.



and non-member states, by depicting the evolution of total trade within these two groups.
In 1948, when the GATT was initiated, member states already made up around 70 percent
of world trade. This share in global trade steadily increased over the following years with
the rise of membership in the GATT/WTO. Today, almost 95 percent of global merchandise
trade (approximately 19.5 trillion US-Dollar as of 2018) is taking place under the umbrella of
WTO rules. Hence, today, the majority of global trade is organized within the multilateral
trading system.

Figure 2 illustrates the evolution of trade in each GATT /WTO-country for 8 years prior
to and 8 years post accession to the multilateral trading system, where the data allows
such an analysis. The figure shows how trade in each listed year has changed in the pre-
and post-accession period relative to the country-specific accession year. Therefore, in the
accession year (t=0), the observed change in each country is equal to zero indicated by an
index value 1. Larger index values indicate a relative higher trade in the specific year relative
to a country’s accession year amounting to the respective index value, while smaller numbers
appear if trade in a specific year turns out to be smaller than in the accession year.

According to Figure 2 for the majority of GATT /WTO member states total trade with the
world has increased after becoming member of the global trading system. The average change
of total trade relative to each countries’ accession year is positive and increases continuously
over the years after GATT/WTO-membership (black dotted line). In case of China, for
example, total trade with the world relative to the accession year increased significantly faster
than in most other member states. Just within three years after its WTO-membership, China
experienced a doubling of total trade. Japan and Germany also experienced a relative strong
increase in total trade during the post accession period, although not to the same extent as
China. On the other hand, the case of Russia illustrates that countries can experience a drop
in total trade after becoming a GATT/WTO member. Five years after WTO membership
Russia was still trading less with the world compared to its accession year.

Overall, these descriptive statistics suggest an average trade boosting effect once a country



becomes a member in the GATT/WTO.® At the same time trade promoting effects of the
GATT/WTO appear to be highly heterogeneous across countries. Besides varying positive
growth rates in trade after GATT/WTO membership, there are also countries experiencing

a significant decline in cross-border trade.

3  Quantifying the WTO Effects: A Structural Gravity Approach

The gravity model of trade has always been the workhorse to estimate the partial equilibrium
impact of various trade policies and other determinants of trade flows, including the impact of
GATT/WTO. However, none of the evaluations of GATT/WTO have proceeded to obtain
full general equilibrium welfare effects. Instead, in this study, we capitalize on the full
structure of the gravity model to perform consistent estimation and general equilibrium
(GE) analysis of the effects of GATT/WTO. Since we rely on the standard version of the
gravity model, we review the theoretical foundations of structural gravity only briefly, in
Section 3.1. Then, in Section 3.2, we review and extend the latest developments in the
empirical gravity literature to set up an econometric model that will enable us to obtain
a series of heterogeneous GATT/WTO estimates, which will be translated into GE welfare

effects in Section 5.

3.1 A Brief Review of the Structural Gravity Model

The following system of equations is well-known in the literature as the structural gravity

model of trade. As famously demonstrated by Arkolakis et al. (2012), the structural gravity

6We view this only as suggestive evidence as the increase of trade could be due to other reasons than the
GATT/WTO membership. The figure may also merely captures country-specific trends in trade growth. To
control for other influences and country-specific trends, we will perform a rigorous empirical analysis later
on.



model is representative of a very wide class of underlying microfoundations:”
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Equation (1), known as the structural gravity equation that governs bilateral trade flows,

YitEj+

v and a trade cost term,

can be conveniently decomposed into two terms: a size term,
s l1—0

<#> . The first, size term consists of the nominal income in country ¢ in year ¢, Y;,,
1,15 7,

country j’s aggregate expenditure in year ¢, E;;, and world output in year ¢, Y}, which is

the sum over i of Y;, (and due to world trade balance, also the sum over j of Ej;). The

YitEj+

intuitive interpretation of the size term, Y

, is as the hypothetical level of frictionless
trade between partners ¢ and j if there were no trade costs. The size term implies that large
producers will export more to all destinations; big/rich markets will import more from all
sources; and trade flows between countries i and j will be larger the more similar in size
the trading partners are. An important implication for the GE analysis of the impact of
GATT/WTO is that if countries indeed gain by joining GATT/WTO then they will become

larger and, through this size channel, they will trade more not only with the rest of the

GATT/WTO members but also with the countries that are outside GATT/WTO.

l1—0o
The natural interpretation of the second, trade cost term in equation (1), ( H?’:}%) ,
5 7,

"Following the first theoretical foundation of gravity in economics by Anderson (1979), a series of promi-
nent papers derive the structural gravity model from alternative micro-foundations, e.g., Anderson and van
Wincoop (2003) and Eaton and Kortum (2002). The gravity model has also been derived at the sectoral
level, on the demand side, e.g., Anderson and van Wincoop (2004) and on the supply side, e.g., Costinot et
al. (2012), and with intermediate goods, e.g., Caliendo and Parro (2015). Given the purpose of our study
to obtain benchmark GE welfare effects of GATT/WTO, we employ the most simple and transparent tradi-
tional version of the structural gravity model with one sector and without taking into account intermediates
and asset accumulation. We recognize that such extensions are feasible and may be interesting from a policy
perspective, but they are beyond the scope of this study. Arkolakis et al. (2012) demonstrate the generality
of the structural gravity model. We refer the reader to Anderson (2011), Costinot and Rodriguez-Clare
(2014), Head and Mayer (2014), and Yotov et al. (2016) for surveys of the theoretical gravity literature.



corresponds to the total effects of trade costs that drive a wedge between realized and
frictionless trade. The trade cost term consists of three components. (i) The vector ¢;;,
denotes the direct bilateral trade costs between partners ¢ and j in year ¢. This vector
is particularly important for our analysis because, along with many other determinants of
trade costs, it is through this channel that the literature, and our study in particular, obtain
the initial/direct partial equilibrium estimates of the effects of GATT/WTO. We model and
elaborate on the definition of the direct bilateral trade costs vector in the next section.

(ii) The structural term P;;, coined by Anderson and van Wincoop (2003) as inward
multilateral resistance has a duel interpretation in the structural gravity model. On the
one hand, it is a GE trade cost term that captures the incidence of trade costs on the
consumers in country j, as if they imported from a single world market. Thus, the inward
multilateral resistance captures the impact of trade diversion effects on the consumers in
the gravity model, even for given country sizes. The second theory-consistent interpretation
of P;; is as an ideal consumer price index, c.f., Anderson and Yotov (2010). Thus, in
combination with the nominal values for output, Y;;, and expenditure, E;,;, the inward
multilateral resistance can be used to deliver corresponding real indexes, i.e., real GDP,
Yi+/Pi+, and real expenditure, E;;/P;;, as the measures of welfare that we will construct
and employ in Section 5. (iii) Finally, the structural term II, ;, defined as outward multilateral
resistance by Anderson and van Wincoop (2003) captures the GE incidence of trade costs on
the producers in each country. The practical advantage of the outward multilateral resistance
is that, through the market clearing condition, it can be linked directly to the factory-gate
prices, p;, in the gravity model as follows:®

(Y)Y T2
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8In addition to being the link (through the outward multilateral resistance, II;;), between the di-
rect/partial equilibrium estimates of bilateral trade costs and the first-order GE effects of trade costs changes
on country size, equation (4) is also important from an empirical perspective because it is a restatement of
the market clearing condition Y; = >, X;;, which always includes domestic trade flows. As such, equation
(4) underscores the importance of domestic trade flows, which, as emphasized in the empirical analysis, will
be crucial for our strategy to identify the effects of GATT/WTO.



Here the parameter «y; can have alternative interpretations, e.g., as a preference or a technol-
ogy parameter, depending on the underlying theoretical foundations, and all other variables
are defined above. Equation (4) establishes an intuitive inverse relationship between factory-
gate prices p;; and the corresponding outward multilateral resistances: the larger the GE
incidence of trade costs on the producers, the lower the price that they can receive for their
products. The implication for our analysis is that any changes in the vector of bilateral
trade costs, e.g., joining the GATT/WTO, will be translated into changes into the factory
gate prices for each country in the world through the multilateral resistances, which, in turn,
will lead to direct changes in nominal output and expenditures. Thus, the multilateral resis-
tances serve as vehicles that would translate the initial, partial equilibrium effects of joining
GATT/WTO to country-specific effects on consumer and producer prices. The direct effects
do give the initial impact effects of trade costs on trade flows, while the general equilibrium
trade costs also take into account the changes in prices, incomes and expenditures induced

by trade cost changes.

3.2 Estimating the Impact of WTO with Structural Gravity

To obtain our estimates of the direct GATT/WTO effects on trade between member coun-

tries, we translate the structural gravity equation (1) into the following econometric model:

Xz'j,t = exp[m,t + Xt T iy + GRAViLt’)/ + INTLiLt(S + GATTWTOiLtﬁ] + €j¢- (5)



The variable X;;; denotes nominal trade flows in levels, which include international and intra-
national /domestic trade, for consecutive years t.° Consistent with theory, intra-national
trade flows are domestic sales that are needed to close the market-clearance conditions for
each country. As demonstrated below, the inclusion of domestic trade will play a crucial role
for the estimation of the impact of GATT/WTO.!° The data that we employ to perform the
analysis cover aggregate manufacturing for the period 1980-2016 and include international
trade flows and domestic sales for 186 countries. We refer the reader to Larch et al. (2019)
for further details on the dataset.!

Our most preferred specification includes three sets of fixed effects. The term 7;; denotes
the set of time-varying source-country dummies, which control for the outward multilateral
resistances, countries’ output shares and, potentially any other observable and unobservable
exporter-specific factors that may influence bilateral trade. The term x;; encompasses the set
of time-varying destination-country dummy variables that account for the inward multilateral
resistances, total expenditure, and any other observable and unobservable importer-specific
characteristics that may influence trade. The term p,;; denotes the set of country-pair fixed

effects, which serve two main purposes. First, the pair fixed effects are the most flexible

9Cheng and Wall (2005) note that econometric specifications with fixed effects, such as the gravity model
employed here, are “sometimes criticized when applied to data pooled over consecutive years on the grounds
that dependent and independent variables cannot fully adjust in a single year’s time.” (Footnote 8, p. 52,
Cheng and Wall, 2005). Therefore, they recommend the use of interval data instead of data over consecutive
years for gravity estimations. Many papers follow this recommendation and, to avoid the Cheng-and-Wall
critique, they estimate gravity with interval data. For example, Trefler (2004) also criticizes trade estimations
with samples that are pooled over consecutive years and he uses 3-year intervals. Cheng and Wall (2005) and
Baier and Bergstrand (2007) use 5-year intervals, while Olivero and Yotov (2012) experiment with 3- and 5-
year interval data. More recently, however, Egger et al. (2022) argue that in addition to improving estimation
efficiency and avoiding arbitrary dropping of observations, the use of pooled/consecutive-year data in fact
improves our ability to capture the adjustment of trade flows in response to trade policy changes.

10Some papers already emphasized the benefits of using intra-national trade flows. For example Anderson
and van Wincoop (2003) and de Sousa et al. (2012) use intra-national trade data to estimate border effects,
Yotov (2012) uses intra-national trade flows to resolve ‘the distance puzzle’, Bergstrand et al. (2015) use intra-
national trade flows to identify globalization effects and the evolution of international borders over time, while
Heid et al. (2021) demonstrate that with intra-national trade flows unilateral and non-discriminatory trade
policies can be identified. Larch et al. (2019) show that including intra-national trade flows is important
for the quantification of the GATT/WTO effect on member countries and allows for identification and
quantification of the non-discriminatory effects of GATT/WTO membership. Yotov (2022) offers a survey of
the related literature and synthesizes 15 arguments for the use of domestic trade flows in gravity estimations.

1A list of the 186 countries in our sample appears in Table 3.

10



and comprehensive measure of time-invariant bilateral trade costs because they absorb all
time-invariant gravity covariates along with any other time-invariant bilateral determinants
of trade costs that are not observable by the researcher and/or the policy maker, c.f., Egger
and Nigai (2015). In our main analysis we will employ directional country-pair fixed effects,
which will control for any asymmetries in the time-invariant bilateral trade costs. Second, on
a related note, the pair fixed effects will absorb most of the linkages between the endogenous
trade policy variables and the remainder error term ¢;;; in order to control for potential
endogeneity of the former, c.f., Baier and Bergstrand (2007). In principle, the error term in
gravity equations may carry some systematic information about trade costs. However, due
to the rich fixed effects structure in equation (5), we interpret €;;; as a true measurement
error. Finally, we note that it does not matter whether the error term ¢;;, in equation (5)
may be introduced additively or multiplicatively, c.f., Santos Silva and Tenreyro (2006).
The term GRAVj;¢ denotes the vector of standard gravity variables (with ~ the corre-
sponding parameter vector), such as bilateral distance, sharing a common border (contigu-
ity), sharing a common language, and sharing a colonial history, as well as any time-varying
bilateral determinants of trade flows, such as RTAs.!? To establish the representativeness
of our sample, we will start the empirical analysis without using the country-pair fixed ef-
fects, which would absorb all time-invariant bilateral gravity variables, e.g., distance. Since
we include not only international but also intra-national trade flows, we also control for
crossing the national borders by including the terms INTL;; ¢, which are also allowed to be
time-varying. The inclusion of time-varying international border variables is important for
the identification of the GATT/WTO because the estimates on these dummies will capture
common globalization effects. Bergstrand et al. (2015) demonstrate the that proper control
for globalization effects in structural gravity models leads to smaller estimates of the effects
of FTAs. Below, we will demonstrate that this is also the case with the country-specific

estimates of the impact of GATT and WTO that we will obtain. Importantly, to the extent

12Data on bilateral distance, contiguous borders, colonial ties and common language were taken from
CEPII, c.f., Mayer and Zignago (2011).
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that GATT and WTO have had multilateral trade liberalization effects, the implication is
that our border/globalization estimates will capture some of the possible trade liberalization
effects of GATT and WTO. Decoupling these effects from the impact of globalization is be-
yond the scope of this study. However, the implication of our country-specific GATT/WTO
estimates is that they are conservative, i.e., possibly biased downward.

GATTWTO;;, is the most important vector of variables for our purposes. Following
the related literature, we will start our analysis with a specification that obtains a single
GATT/WTO estimate. One of the key differences of our quantification of the impact of
GATT/WTO membership from all other studies, except for Larch et al. (2019), is that the
inclusion of domestic trade flows in our estimating sample allows for possible trade diversion
effects of GATT/WTO members from domestic sales. This adjustment is consistent with
gravity theory, as described above, and with the objectives of GATT and WTO. Further, an
important novelty in our estimations is that we will obtain country-specific GATT/WTO ef-
fects within the same theory-consistent estimation framework. To the best of our knowledge,

such country-specific quantification does not exist so far in the related literature.

4  On the Partial Equilibrium Effects of GATT/WTO

This section presents our main findings on the direct/partial equilibrium impact of GATT/
WTO on the trade flows among member countries. Section 4.1 obtains and discusses the
common estimate of GATT/WTO, which is the standard approach in the literature. Then,

Section 4.2 presents our novel estimates of the heterogeneous, country-specific effects of

GATT/WTO.

4.1 Common Estimates of the Impact of GATT/WTO

Table 1 presents a series of structural gravity estimates. In order to emphasize the impor-

tance of proper account for different estimation challenges, we take a sequential approach

12



to obtaining and presenting our results. There are five common features across all columns
in Table 1: (i) The dependent variable is always nominal bilateral trade in levels; (ii) The
estimator is always PPML; (iii) All estimates are obtained with panel data; (iv) In each speci-
fication we control for the unobservable structural multilateral resistance terms, as well as for
all other observable and unobservable characteristics that may affect trade on the importer
or on the exporter side, with exporter-time and importer-time fixed effects; (v) All estimates
are obtained with consecutive-year data; (vi) Finally, Standard errors are clustered with the
most conservative three-way clustering (i.e., by exporter, importer, and year), following the
recommendation by Egger and Tarlea (2015). Thus, the main differences between the five
columns in Table 1 are across three dimensions: (i) Whether we use standard time-invariant
bilateral gravity variables or pair fixed effects; (ii) Whether or not intra-national trade flows
are added to the estimating sample; and (iii) Whether we control for common globalization
trends (i.e., whether we use time-varying border variables). Our results indicate that all
of these estimation practices play important roles for proper quantification of the effects of
GATT/WTO.

Column (1) of Table 1 estimates the gravity model with the set of standard gravity
variables and international trade flows only (i.e., without intra-national trade flows), as is
standard in the literature and as has been done in the vast majority of papers that evaluate
the impact of GATT/WTO.!¥ Without going into details, we note that the estimates of the
impact of the standard gravity variables are readily comparable to those from the literature,
e.g., our estimates are close to the meta-analysis results of Head and Mayer (2014), that
are based on an extensive and thorough coverage of gravity paper. This establishes the
representativeness of our sample.

The estimates in column (2) of Table 1 introduce country-pair fixed effects. As noted
earlier, the motivation for the inclusion of pair fixed effects in gravity estimations is twofold.

First, they will absorb and will fully control for the impact of all observable and unobservable

13As noted earlier Larch et al. (2019) is the single exception, of which we are aware of, that also uses
domestic trade flows.
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determinants of bilateral trade. For this reason, we can no longer include in column (2) any
of the time-invariant standard gravity covariates, i.e., LN DIST, CNTG, LANG, and
CLNY. In order to allow for asymmetries in the underlying time-invariant trade costs,
we employ directional pair fixed effects. Second, on a related note, the use of the pair
fixed effects will help mitigate endogeneity concerns related to the trade policy variables in
our specification, specifically the RTAs, which are included in column (1), and especially
important for our purposes, the GATT/WTO variables, which we introduce next. The main
result from column (2), as compared to column (1) is that comprehensive control of all
time-invariant trade costs has significant impact on the estimates of the time-varying policy
variables in our specification, e.g., RTAs, whose estimate decreases significantly in magnitude
and becomes statistically insignificant.

The results in column (3) of Table 1 replicate the estimates from column (2) but also intro-
duce the key variable of interest to our analysis, i.e., the bilateral indicator for GATT/WTO
membership (GATTWTO). Two main results stand out from column (2): (i) The estimate
on the RTA variable is not statistically significantly affected; and (ii) More importantly,
the estimate of the impact of GATT/WTO is actually negative and marginally statistically
insignificant. This result is consistent with the findings from the existing literature that
GATT/WTO has not been successful in promoting international trade among members.

The results in column (4) of Table 1 replicate the corresponding specification from column
(3) but after introducing internal trade flows to the estimating sample. When the gravity
model is estimated with intra-national trade flows and standard gravity variables, along
with the additional observations for internal trade, at a minimum, we also have to introduce
an additional covariate, INTL BRDR, which is an indicator border variable that takes a
value of one for international trade, and is equal to zero otherwise. The idea behind the
introduction of this covariate is that it would capture international border effects that drive
a wedge between internal and international trade, and which have not been captured by

the other covariates in our estimating model. This said, the explicit inclusion of border
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dummies is not necessary in our specification because the pair fixed effects absorb all border
variables. In fact, the directional pair fixed effects in our specification allow and control for
country-specific and asymmetric border effects.

Two main findings stand out from the results in column (4). First, we note that the
estimate on RTAs is now positive large and statistically significant. This result is consistent
with the results from Dai et al. (2014) and Bergstrand et al. (2015), which are obtained with
alternative samples. Second, and most important for our purposes, we see in column (4) that
the estimate of the key covariate of interest in our analysis, GATTWTO, is now positive,
large and statistically significant. In terms of volume effects, the estimate from column (4)
implies that, all else equal, GATT /WTO membership has lead to about 101 percent increase
in trade flows among members. This result confirms the importance of the recommendation
of Yotov et al. (2016) that structural gravity estimations should be performed with samples
that include internal trade flows, and it is consistent with the main result from Larch et
al. (2019). The intuition for this result is that the specification with intra-national trade
flows explicitly allows for and accounts for diversion from international trade flows due to
GATT/WTO membership. Our estimates confirm that this is indeed the case, and imply
that the GATT/WTO estimates from studies that do not allow for diversion from domestic
sales may be biased downward.

Finally, the estimates in the last column (5) of Table Table 1 replicate the results from
column (4) but after also introducing a series of time-varying border variables for each year
in the estimating sample, i.e., we introduce fixed effects that correspond to the interaction
between INTL BRDR x YEAR, where YEAR denotes the years in our sample (1980-
2016). This specification is motivated by Bergstrand et al. (2015), who demonstrate that (i)
the effects of economic integration agreements (EIAs) are significantly larger when common
globalization forces are not accounted for; and (ii) that the impact of international borders
on trade has fallen over time. Given the purpose of our study, and for brevity, we do not

report the estimates of time-varying border variables. However, we do note that they clearly
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capture the fall of international borders over time.

Consistent with the findings and conclusions of Bergstrand et al. (2015), the estimates in
column (5) reveal that once globalization forces are accounted for, the estimates of the policy
variables (RTA and GATT/WTO) are smaller in magnitude. Specifically, the GATT/WTO
is more than twice smaller (despite the decreased magnitude, the impact of GATT/WTO
is still positive and economically and statistically significant), while the RTA effects is more
that three times smaller as compared to the corresponding estimates from column (4). The
intuition is that the previously larger effects of GATT/WTO and RTA also capture general
globalization forces. As noted earlier, this is potentially important for our GATT /WTO esti-
mates because GATT/WTO arguably GATT and WTO have had multilateral globalization
effects that are now captured by the estimates of the time-varying border variables in our
specification. The implication for the GATT/WTO estimate in column (5) is that it may be
biased downward. Thus, we view it as a conservative/lower bound of the true GATT/WTO
impact on trade among members. In combination with our estimate from column (4), we es-
tablish the bounds of the direct/partial trade volume effects of GATT/WTO on trade among
members to be between 38% and 101%, which is comparable to the estimates of Subrama-
nian and Wei (2007) of 65% for developed countries and 32% for developing countries. The
analysis in the next section would enable us to go beyond the distinction between developed

vs. developing countries by obtaining country-specific GATT/WTO effects.

4.2 On the Heterogeneous Effects of GATT/WTO

In this section, we go beyond what has been done in the existing literature by obtaining
country-specific GATT/WTO effects on the exports of each GATT/WTO member coun-
try to its fellow GATT/WTO members. Specifically, we do no longer include a single
GATTWTO,;-variable, but one for each country. We view the country-specific GATT/WTO
as one of our main contributions of this paper.

Since allowing for country-specific GATT/WTO-effects delivers a large number of es-
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timates, we present our findings graphically in the main text. The tables with detailed
estimates and standard errors are provided in the Appendix in Table 4. We start, in Figure
3, with a general analysis of the whole distribution of estimates. Then, in Figure 4, we
split the graph into four sub-graphs to be able to label countries and show the results in
more detail. We conclude the section with a visualization, in Figure 5, which shows the
effects on the country-specific estimates when taking into account domestic trade flows and
globalization trends.

Figure 3 reports all country-specific estimates of the effects of GATT/WTO that we
obtain simultaneously. We are able to obtain individual GATT /WTO estimates for a total
of 143 countries. The estimates are ordered from smallest to largest and, to avoid clutter,
the figure does not include country names. (Figure 4 below includes country identifiers.)
Four main findings stand out of Figure 3. First, we observe very wide heterogeneity in the
estimates of the effects of GATT/WTO. Second, we note that most (about two-thirds) of
the GATT/WTO estimates that we obtain are positive and sizable. Third, we also obtain
a significant number (about one-third) of negative GATT/WTO estimates. Finally, we see
the presence of some clear outliers at each end of the distribution of estimates in Figure 3.

To get a clearer picture and understanding of the estimates at the tails of the distribution,
we visualize them in the four different panels in Figure 4. Figure 4 reveal some breaks in the
estimates on both sides. Specifically, for the negative estimates, apart from the extreme and
clear negative outliers, there is a break between the estimates -0.4 and -0.5. On the positive
side, there is a break between the estimates of 1.1 and 1.23. Inspection of the number of
observations used for identification shows that many of the countries at the two tails of the
distribution have only few observations used for identification. Therefore, in combination
with the breaks, this motivates us to treat these estimates with caution as outliers, especially
in the general equilibrium analysis, where, as described below, we approach them in several
alternative ways.

Another important pattern that we see in Figure 4 is that the GATT/WTO estimates
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that we obtain are generally larger for poorer and less developed countries.!* A possible
explanation for this result is that these countries joined GATT/WTO more recently and
this opened doors for more secure trade with the large GATT/WTO members. Similarly,
a possible explanation for the fact that our estimates of the effect of GATT/WTO for the
richer and more developed countries is that many of those countries were founders of GATT,
which formed a long time prior to our sample’s coverage. Thus, they may have already
exhausted significant part of the potential benefits from trade with other large countries that
also joined prior to the period that is covered in our sample. It is important to emphasize
that the large number of positive estimates that we obtained, even for the old and large
GATT/WTO members, is driven by their trade with the members that joined during the
period of investigation. The effects of GATT/WTO on countries that joined before 1980 are
controlled for by the pair fixed effects in our specification, however, they cannot be identified
separately due to lack of data. We also should note that many of the estimates are not
significant at the 5%-level as visualized by the light-gray confidence interval bars. Still, in
the bottom two sub-graphs and specifically the one on the right showing the results for the
countries with the largest positive estimates, we obtain significant estimates. More precisely,
50 out of the 143 country-specific estimates are significant, with 27 of them at the 1%-
level, 13 at the 5%-level, and 10 at the 10%-level. Given our demanding specification with
exporter-time, importer-time, as well as bilateral fixed effects, the identification of country-
specific estimates and the use of standard errors clustered by exporter, importer, and year,
we still see this as support for overall positive trade effects of GATT/WTO.

In order to investigate the potential sources of heterogeneity, we regress our obtained
estimates on log of population (In_POP), log of GDP (In_ GDP), whether a country is a

current or former hegemony (HEG), a European Union dummy (EU), a measure of openness

4This finding is consistent with the results from Eicher and Henn (2011), who find that the effect of
the WTO membership on trade is only positive before the formation of RTAs and among proximate de-
veloping countries. However, it is different from the results in Subramanian and Wei (2007) who argue
that GATT/WTO increase trade more for developed countries. In addition to differences in the estimating
samples, we believe that the different methodology (of including domestic trade flows) is a the driving force
behind the differences with these studies.

18



(total exports over GDP, where trade flows are from COMTRADE in 1000 Current USD,
OPENNESS), dummies for the 7 World Bank regions (with Subsaharan Africa dropped as
base category), dummies for the 4 World Bank income groups (with Low Income dropped
as base category), and three measures for ease of business (origin cost of business start-up
procedures (% of GNI per capita) (ENTRYCOSTS), Origin Start-up procedures to register
a business (number) (ENTRYPROC), and time required to start a business (days) (EN-
TRYTIME)). The data are from the CEPII-Gravity-Dataset and the classification for World
Bank regions and income groups are from the World Bank. We took data for 2016, our most
recent year in the dataset. Table 2 shows three specifications. In the first we only include
GDP, population, the hegemony-dummy, the EU-dummy, and our openness measure. In the
second we add the World Bank classifications. In the last, we add the entry cost measures.

Overall, we do not find strong systematic patterns. The only significant estimate is
for the East-Asia-Pacific dummy. This may very well be due to the limited number of
observations (136 parameter estimates where we had all the data). On the other hand, some
of the results are at least consistent over the specifications. For example, the hegemony
dummy is always negative, the EU dummy always positive, and the openness measure is
also always positive. This suggests that GATT/WTO had a stronger positive impact for EU
countries and more open countries, whereas former hegemonies are on average predicted to
have a smaller GATT/WTO effect. Finally, we note that our main results are obtained after
fully controlling for all possible country-specific characteristics on the importer and on the
exporter side with our importer-time and exporter-time fixed effects.

We conclude this section with an investigation of the importance of two adjustments to the
econometric gravity model that have potentially important implications for the estimations
of trade policy effects with the structural gravity equation. Specifically, these adjustments
are: (i) including internal trade flows; and (ii) controlling for common globalization effects.
To facilitate the discussion we visualize our findings in Figure 5. The blue estimates in the

figure replicate our results from Figure 3, i.e., they are obtained with intra-national trade
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flows and after accounting for globalization. For clarity, we have dropped the extreme cases
at each end.!> The red estimates in Figure 5 are obtained from an econometric model that
is identical to our main specification with the only difference being that intra-national trade
flows are not included in the estimating sample. The message is clear and consistent with
the recommendations for structural gravity estimations of Yotov et al. (2016) and the main
result from Larch et al. (2019): The inclusion of intra-national trade flows is important and
it leads to larger estimates of the impact of GATT/WTO membership. Figure 5 shows that,
with very few exceptions, the GATT/WTO estimates obtained without internal trade flows
are always smaller as compared to the corresponding effects that are obtained with internal
trade flows in the sample.

The green estimates in Figure 5 are obtained from an econometric model that is iden-
tical to our main specification with the only difference being that we do not include the
time-varying border dummy variables that are designed to control for common globalization
trends. Two main findings stand out. First, most of the GATT/WTO estimates that are
obtained without controlling for globalization are larger than the corresponding estimates
that do control for common globalization trends. This result is consistent with the findings
of Bergstrand et al. (2015). Second, we see that the difference between the green and the
blue estimates in Figure 5 is very heterogeneous. Thus, the main implication of this analysis
is that it is important to account for globalization effects in the structural gravity estima-
tions. In addition, to the extent that GATT and WTO may have had multilateral trade
liberalization effects for global trade, an additional and specific implication of this analysis is
that our border/globalization estimates may have captured some of the trade liberalization
effects of GATT and WTO that have affected trade globally. Decoupling these effects from
the impact of globalization is beyond the scope of this study. However, the implication for

our country-specific GATT/WTO estimates is that they may possibly be biased downward.

15This resulted in the dropping of a total of 40 countries, which are indicated with an ‘“*’ in Table 3. As
can be seen from Table 3, the dropped countries are usually very small economies or former Soviet republics.
Thus, Figure 5 presents 107 of the 143 GATT/WTO that we obtain initially.
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In order to go a step further, we also ran a specification where we allow for country-
specific globalization trends (see columns (8) and (9) in Table 4). As can be seen from this
table, the point estimates are identical to the point estimates from columns (4) and (5) in
Table 4 where we used only international trade flows (and hence to the red dots in Figure 5).
This is due to the fact that including country-specific globalization trends in our specification
fully explains intra-national trade flows for each country. The intra-national trade flows are
therefore no longer used for the identification of the country-specific GATT /WTO effects. As
argued before and potentially maybe even more so in the case of country-specific globalization
trends, country-specific border/globalization estimates may have captured some of the trade
liberalization effects of GATT and WTO that have affected trade of this country with all its
trading partners.

In sum, we draw the following four main conclusions based on the partial equilibrium
analysis in this section. First, all else equal, the average impact of GATT /WTO on aggregate
manufacturing trade among member countries is positive, and economically and statistically
significant. Specifically, our estimates imply that, in terms of volume effects, the average
impact of GATT/WTO on members’ trade is between 38% and 101%. Second, our country-
specific estimates reveal that the effects of GATT/WTO are widely heterogeneous across
members. The majority of countries enjoyed increased exports after joining GATT/WTO,
but we also obtain negative estimates for some members. Importantly, we find that pooper
counties have benefitted relatively more in terms of increased exports. This is an encouraging
result from a development perspective. Finally, our analysis highlights both the roles of
domestic trade flows and of accounting for globalization effects for the quantification of the

effects of GATT/WTO membership.

5 On the Welfare Effects of GATT/WTO

Capitalizing on the partial equilibrium estimates, we offer country-specific welfare estimates

for all countries in our dataset. In order to be able to perform our counterfactual analysis,
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we have to prepare appropriate data across three dimensions.

First, we had to construct a square/balanced dataset of exporters and importers for a
cross-section. To ensure a maximum number of non-missing observations, we used data
from the last five years (2012-2016) and we averaged trade flows for all country pairs in our
dataset.'® For GATT/WTO membership, we took as relevant year the year 2016. In this
way, we are able to use all 186 countries for our counterfactual analysis, which are listed in
alphabetical order in column (1) of Table 5.

Another crucial feature of the data set used in the GE counterfactual analysis is that it
had to include production/internal trade flows for all countries in the sample, i.e., the data
for the counterfactual analysis has to be balanced. To this end, few options were available,
including using GTAP data. Our decision was to rely on and extend the dataset that was
used to obtain the partial estimates, which included internal trade flows for 154 countries.
Our strategy was to replace missing intra-national trade flows by using the median value of
international relative to internal trade for the countries for which we did have internal trade
flows data (which is 1.962 in our sample).

Third, we had to decide how to treat the outlier partial GATT/WTO estimates, which
we identified in the estimation section, i.e., estimates below —0.41 and above 1.2. To this
end, and in order to offer a comprehensive and transparent analysis, we experimented with
five alternative sets of partial equilibrium estimates, including: (i) A set that consists of all
GATT/WTO estimates, including the extreme outliers; (ii) A set, where we have replaced
the estimates for the outliers with zeroes; (iii) A set, where we set the estimates for the
outliers to be equal to the aggregate estimate from column (5) of Table 1 (0.32); (iv) A set
where we set the estimates for the negative outliers to be equal to a lower bound that is
based on the natural break that we identified in Figure 3, i.e., we set all outlier estimates
to —0.4012; and (v) A set where we set the estimates for all non-significant effects to zero.

Similarly, we replace all positive outliers with 1.105, which is the estimate at the break in

16For Taiwan we use 2006 values, the most recent year with trade data for Taiwan in our dataset.
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the upper tail of the distribution. We obtain estimates, which we present and discuss below,
with all four sets of partial equilibrium estimates.

With the resulting square dataset of 186 countries at hand, we used standard structural
gravity framework, as for example described in Yotov et al. (2016), to perform our general
equilibrium counterfactual analysis.

Specifically, we assume endowment economies with CES preferences, where we can write

nominal output as:

J
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where we replaced X;; using the solution for expenditures on goods shipped from country ¢
to country j of the consumer’s optimization problem. We follow Dekle et al. (2007; 2008) to
define country 4’s share in country j’s spending as m;; = X;;/Ej.

Using hats to denote ratios of counterfactual to baseline values, the change of 7;; between
the baseline (denoted with superscript b) and the counterfactual (denoted with superscript
¢) can be written as:
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Due to the assumption of an endowment economy, we have:
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where (); are initial endowments in ¢ and T'I; denote trade imbalances, which are held
constant between baseline and counterfactual.

Hence, Yj = p; and:
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and Yl can be calculated as:




We can solve these equations with trade flows data and a value for ¢ only, using Y; = Zj Xij,
E;=>.X,, Tl =E; - Y, and 1;; = X;;/E;. We use p; from Germany as our numéraire.
The changes in t;;, Ltij, form the basis of our counterfactual experiment. With Y;, we can

calculate the remaining changes:
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Real GDP changes (our measure of welfare) are given by:
W; = (i) ™. (15)

We refer the reader to Yotov et al. (2016) for a more detailed discussion about performing a
counterfactual analysis. In addition, Head and Mayer (2014) and Costinot and Rodriguez-
Clare (2014) offer very informative and insightful reviews of the cutting-edge approaches to
perform general equilibrium analysis with the structural gravity model.

With this structure at hand, we investigate the effects of GATT/ WTO membership for all
countries in the dataset by assuming zero effect in the baseline and using our exporter-specific
partial estimates for the GATT/WTO members, for which the trade cost counterfactual
changes are given by (exp(GATT/WTO estimate))'/(1=7) where we set ¢ equal to 5, which
is a standard value in the literature. These data and estimates, combined with the underlying
theory of structural gravity, deliver the welfare effects of GATT/WTO membership that we
report in Table 5. Welfare changes are calculated as change in real manufacturing GDP, given
in percent. In comparison to the partial estimates reported so far, the general equilibrium

counterfactual analysis takes into account price and income changes, as well as trade diversion
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and creation effects driven by relative trade cost changes. Note that our counterfactual
experiment changes the direct costs for many countries at the same time. However, besides
the direct effects, what ultimately matters are the relative trade cost changes that affect
output prices/income, p, consumer prices, P, and hence, welfare. Sticking only to the partial
estimates, it is not possible to take those effects into account and to quantify the implied
welfare effects, which from a policy-perspective is often what ultimately matters.

Comparing the results from the five different scenarios shows that the main difference is
for some smaller countries. For example Dem. Rep. of Congo, Niger, Gambia, Afghanistan,
Bulgaria, Botswana, St. Vincent and the Grenadines, and Benin see substantial smaller ef-
fects when we replace 37 outliers with zeros, i.e., we use only 106 from the 143 GATT/WTO
estimates (column (5)), with the aggregate value (column (6)), or with bounds (column (7)).
The reason is that for these countries the point estimates are positive and large (larger than
1.2). For other countries, such as Suriname, Fiji, Rwanda, Madagascar, Belize, Myanmar,
Mozambique, and Liberia we see larger effects, as we replace the large negative point esti-
mates (smaller than —0.4). As discussed in the estimation section, for these countries we
view our point estimates as outliers. Hence, the welfare effects for those countries should be
taken with care.

The results between using all estimates from column (4) and using only the significant
ones presented in column (8) (which leads to the use of 50 from the 143 GATT/WTO
estimates) are more similar than the ones where we replace the outliers. Note that there
are only 26 overlapping estimates used when comparing column (2), where we set outliers
to zero, and column (8), where we use only significant estimates. The explanation is that
larger values are more often significant. The similarity between the results of column (1) and
column (8) highlights the fact that the large estimates also matter in the general equilibrium
quantification, specifically for the affected countries. However, as discussed before, these
are often smaller countries and even though we obtain significant point estimates, we take

these results with care. The different ways of treating outliers clearly highlights that it
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mainly matters for the countries with large point estimates. Encouragingly, as the outliers
are smaller countries, our welfare effects for many of the other countries are hardly affected
by the way we treat the outliers. In the following, we will focus on our results from column
(7) of Table 5 where we replace the outliers with bounds. In this way, we on the one hand
side keep the information about GATT/WTO membership, and on the other hand side are
careful about taking the actual estimates that are large in absolute values with caution.

The main results from Table 5 are in-line with expectations. Total exports of GATT
/WTO members increase welfare on average by 3.95 percent, whereas welfare falls on av-
erage by —0.45 percent for non-GATT/WTO members. Behind these average effects is a
substantial heterogeneity across the countries in our sample. The welfare effects range from
—4.24 percent for Liberia to 31.73 percent for the Laos.

To better understand these heterogeneous effects, in Figure 6, we plot the welfare effects
against the change in trade costs. There is a strong negative correlation of —0.816, which
shows that if there is a substantial drop in trade costs due to GATT/WTO, the welfare
effects are also larger. This visualizes the importance of the direct, partial effect. However,
the correlation is far from perfect, which shows the general equilibrium channels at work. The
general equilibrium effects, which work through price and income changes, are the strongest
for the most open countries, i.e., countries that sell a large share of their output abroad.
For example, for Laos, Gambia, Myanmar, and Rep. of Congo, which all have a very low
share of domestic sales in our data and are all clearly above our regression line, implying
larger than average, predicted welfare gains given their trade cost change. On the other
hand, countries like China, Syria, Japan, and India, for example, sell a lot domestically and
are below our linear best-fit line plotted in red in Figure 6.Note, however, that for all of the
79 GATT/WTO estimates we obtained a positive partial GATT/WTO estimate, we also
obtain positive welfare effects.

In Figure 6 we see quite a few countries with negative welfare effects. Starting with

the non-member countries (visualized by blue squares and all on the same vertical line of
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zero trade cost changes), we notice that many of them experience negative welfare effects.
However, even among the non-members, we see some positive welfare effects (for example
for Nauru, Faeroe Islands, Greenland, and New Caledonia). Those countries profit from
the income gains and producer price decreases in other countries, whee the former leads to
increased export demand and the latter to cheaper imports.

Let us next look at GATT /WTO member countries for which we obtained negative partial
GATT/WTO estimates. Those are the observations to the right of the vertical dashed line in
Figure 6. First, note that a positive change in trade cost is associated with a negative point
estimate of GATT/WTO membership. Hence, we expect the direct negative effect on trade
of GATT/WTO membership to lead to negative welfare effects for these countries. This is
actually the case for 40 of the 64 GATT/WTO member countries for which we obtained nega-
tive point estimates. For the other 24 GATT/WTO member countries for which we obtained
a negative point estimate, we still see positive welfare effects (these are Australia, Burkina
Faso, Bolivia, Ecuador, Spain, France, United Kingdom, Guinea, Greece, Guatemala, Hong
Kong, China, Honduras, Kenya, Sri Lanka, Macao, Nigeria, Nicaragua, Nepal, Panama, Peru,
Paraguay, Uganda, Rep. Yemen, and Zambia). The reason for the positive welfare effects
despite the negative partial effects are cheaper imports from GATT/WTO trading partners
with substantial drops in their trade costs. This implies that GATT/WTO membership has
for many countries positive trade cost change effects that we already see in the partial esti-
mates. These positive trade cost effects spill over to trading partners due to cheaper imports.
Hence, even countries with negatively estimated exporter-specific GATT /WTO effects may
see positive welfare effects from trading with GATT/WTO members. Such spillovers can
only be captured when doing a full-fledged counterfactual analysis taking into account the
interdependencies of countries. The counterfactual under consideration is not a change in
trade costs of a single country (or a single trading pair), but rather a simultaneous change
of trade costs of all GATT/WTO member countries. Hence, even a direct negative effect

on trade costs can be outweighed by the trade cost changes in trading partners so that the
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overall welfare effects are positive.

6 Conclusion

Does the GATT /WTO create trade and increase welfare of its members? Most trade policy
practitioners would answer affirmatively. However, so far, the empirical literature has pro-
vided conflicting evidence. Given the current debates about the future of the world trading
system and the benefits and costs of multilateralism, a convincing answer to the question is
of eminent importance.

Fortunately, since the first econometric paper by Rose (2004), the research community
has substantially improved the methods and has firmly anchored the gravity equation, the
workhorse of empirical trade studies, into theory. However, so far, not all of the improvements
have been applied to the debate about the GATT/WTO. Building on this progress, in this
paper, we provide novel country-specific estimates of the impact of GATT and WTO on
the manufacturing exports of member countries. We find that, while heterogeneous, the
majority of our estimates are positive and sizeable.

Based on these, our counterfactual analysis finds the following welfare effects for a GATT
and WTO membership: countries joining the rules based trading system achieved welfare
gains of 3.95 percent on average. WTO membership is worth an increase in welfare of 3.5
percent for Germany, 6.7 percent for Israel, and 1.1 percent for the US. In contrast, welfare
is —0.45 percent lower for the average country outside GATT/WTO.

Overall, the empirical findings of this study show strong positive trade and welfare effects
resulting from a GATT- and WTO-membership. Our findings suggest that the rules-based
international trade system with the WTO as its crucial pillar has played an important role

for economic prosperity over the past decades.
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Figure 1: Share of GATT/WTO Members vs. Non-Members in World Trade Volume Over
Time
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Note: This figure depicts cross-border trade between GATT /WTO-members and non-member states,
by depicting the evolution of each groups’ share in total trade.
Source: Direction of Trade Statistics (DOTS), WTO.
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Figure 2: Average Annual Change in Trade Before and After GATT/WTO Accession, by
country
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Note: This figure illustrates the evolution of trade in each GATT/WTO member state for 8 years
prior to and 8 years after GATT/WTO-membership, where the data allows such an analysis. The
figure quantifies how trade changed in the pre- and post-accession period relative to the country-
specific accession year. Accordingly, in the accession year (t=0), the observed change in each country
is equal to zero indicated by an index value 1. Larger index values indicate a relative higher trade
growth in the specific year relative to a country’s accession year, while smaller numbers appear if trade
in a specific year turns out to be smaller than in the accession year.

Source: Direction of Trade Statistics (DOTS), WTO.
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Table 1: Estimates of the Effects of GATT/WTO

(1) (2) (3) (4) (5)
GRAV ~ PAIR  WTO  INTRA GLBZN

RTA 0331 0033  0.032 0.440 0.120
(0.084)** (0.045)  (0.046)  (0.110)**  (0.051)**
In_DIST -0.797

(0.059)*
CNTG 0.412
(0.102)***
LANG 0.174
(0.091)*
CLNY 0.028
(0.111)
GATTWTO -0.194 0.698 0.320
(0.022)*  (0.076)***  (0.086)***
N 735940 720069 720069 723181 723181

Notes: This table reports estimates of the partial equilibrium effects of
GATT/WTO on members’ trade. The dependent variable is always nominal bi-
lateral trade in levels. The estimator is always PPML. All estimates are obtained
with panel data over consecutive years. Each specification includes exporter-time
and importer-time fixed effects, whose estimates are omitted for brevity. The es-
timates in column (1) are obtained with standard gravity variables. Column (2)
introduces pair fixed effects. Column (3) adds a dummy variable for GATT/WTO
membership. The estimates in Column (4) are based on a sample including intra-
national trade flows, in addition to the international trade flows that are used in
columns (1)-(3). Finally, column (5) introduces time-varying border dummy vari-
ables to account for common globalization trends. Standard errors are clustered
by exporter, importer, and year. * p < 0.10, ** p < .05, *** p < .01. See text for
further details.
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Partial Trade Cost Estimates

Figure 3: Country-specific Effects of GATT/WTO
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Note: This figure visualizes the estimates of the country-specific GATT/WTO effects
obtained from the main specification (columns (2) and (3) of Table 4). The estimates are
ordered from smallest to largest. Country labels are omitted to avoid clutter. Country
names are presented in Figure 4. The blue dots represent the point estimates, wheres the
light-gray bars show the 95%-confidence intervals. See text for further details.
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Figure 4: Country-specific Effects of GATT/WTO
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Note: This figure visualizes the estimates of the country-specific GATT/WTO effects obtained from the main

specification (columns (2) and (3) of Table 4) split into four sub-groups. The estimates in each panel are ordered

from smallest to largest. The upper left panel shows the countries with the lowest estimates, followed with the

countries of estimates in the second quartile.

In the bottom left are the countries with estimates in the third

quartile, and in the bottom right the countries with the largest point estimates. The blue dots represent the point

estimates, wheres the light-gray bars show the 95%-confidence intervals. See text for further details.
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Table 2: Heterogeneity of GATT/WTO estimates

0 ) ®)
MAIN REGIONS ENTRYCOSTS
In POP 0.035 -0.148 -0.172
(0.058) (0.167) (0.174)
In_GDP -0.044 0.152 0.183
(0.054) (0.165) (0.172)
HEG -0.295 -0.365 -0.658
(2.515) (2.506) (2.537)
EU 0.022 0.223 0.321
(0.243) (0.386) (0.394)
OPENNESS 0.421 0.547 0.552
(0.343) (0.367) (0.378)
NORTHAMERICA -0.371 -0.460
(0.664) (0.680)
EASTASIAPACIFIC -0.526 -0.530
(0.260)** (0.264)**
SOUTHASIA 0.057 0.028
(0.347) (0.354)
EUROPE CENTRALASIA -0.530 -0.643
(0.423) (0.437)
LATINAMERICA CARIBBEAN -0.344 -0.349
(0.246) (0.257)
MIDLEEAST NORTHAFIRCA -0.487 -0.523
(0.315) (0.322)
LOWERMIDDLEINCOME -0.266 -0.269
(0.297) (0.321)
UPPERMIDDLEINCOME 0.073 0.116
(0.433) (0.462)
HIGHINCOME -0.562 -0.663
(0.652) (0.680)
ENTRYCOSTS 0.002
(0.003)
ENTRYPROC 0.000
(0.032)
ENTRYTIME -0.007
(0.005)
Constant 0.535 -0.785 -0.972
(0.605) (1.136) (1.211)
Observations 136 136 134
R? 0.014 0.107 0.128

Notes: This table reports estimates trying to explain the heterogeneity of GATT/WTO esti-
mates. The dependent variable are the point estimates from our main specification as reported
in column (2) of Table 4. The estimates in column (1) use log of population (In_POP), log of
GDP (In_ GPD), whether a country is a current or former hegemony (HEG), a European Union
dummy (EU), and a measure of openness (total exports over GDP, where trade flows are from
COMTRADE in 1000 Current USD, OPENNESS) as explanatory variables. In column (2), we
add dummies for the 7 World Bank regions (with Subsaharan Africa dropped as base category),
and dummies for the 4 World Bank income groups (with Low Income dropped as base category).
In column (3) three measures for ease of business (origin cost of business start-up procedures (%
of GNI per capita) (ENTRYCOSTS), Origin Start-up procedures to register a business (num-
ber) (ENTRYPROC), and time required to stag/a business (days) (ENTRYTIME)) are added.
Standard errors are in parenthesis. * p < 0.10, ** p < .05, *** p < .01. See text for further
details.



Figure 5: GATT/WTO Effects, Domestic Trade, and Globalization
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Note: This figure presents estimates that enable us to gauge the importance of two
adjustments (i.e., (i) including internal trade flows; and (ii) controlling for common glob-
alization effects) to the econometric gravity model that have potentially important im-
plications for the estimations of the GATT/WTO effects with the structural gravity
equation. For clarity, we eliminate 19 extremely large (in absolute value) negative esti-
mates and 6 extremely large positive estimates. The blue estimates provide the estimates
in the figure replicate our results from Figure 3 and columns (2) and (3) of Table 4,
i.e., they are obtained with intra-national trade flows and after accounting for globaliza-
tion, and, for clarity, the outliers are dropped. The red estimates are obtained from an
econometric model that is identical to our main specification but without domestic trade
flows (columns (4) and (5) of Table 4). Finally, the green estimates are obtained from an
econometric model that is identical to our main specification but without the time-varying
border dummy variables that control for common globalization trends (columns (6) and
(7) of Table 4). See text for further details.
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Appendix

Table 3: List of Countries in the Main Estimating Sample

ISO Country Name ISO Country Name ISO Country Name
AFG* Afghanistan GIB Gibraltar NRU Nauru

AGO Angola GIN Guinea NZL New Zealand

ALB Albania GMB* Gambia OMN * Oman

AND Andorra GNB* Guinea-Bissau PAK Pakistan

ARE United Arab Emirates GNQ Equatorial Guinea PAN Panama

ARG Argentina GRC Greece PCN Pitcairn

ATG* Antigua and Barbuda GRD* Grenada PER Peru

AUS Australia GRL Greenland PHL Philippines

AUT Austria GTM Guatemala PNG Papua New Guinea

BDI* Burundi GUY Guyana POL Poland

BEN* Benin HKG Hong Kong PRK Korea

BFA Burkina Faso HND Honduras PRT Portugal

BGD* Bangladesh HTI Haiti PRY Paraguay

BGR* Bulgaria HUN Hungary PSE Occupied Palestinian Territory
BHR Bahrain IDN Indonesia PYF French Polynesia

BHS Bahamas IND India QAT Qatar

BLX Belgium and Luxembourg IRL Ireland ROM Romania

BLZ* Belize IRN Iran, Islamic Republic of RWA* Rwanda

BMU Bermuda IRQ Iraq SAU Saudi Arabia

BOL Bolivia ISL Iceland SEN Senegal

BRA Brazil ISR Israel SGP Singapore

BRB Barbados ITA Italy SHN Saint Helena

BRN* Brunei Darussalam JAM Jamaica SLB Solomon Islands

BTN Bhutan JOR Jordan SLE Sierra Leone

BWA * Botswana JPN Japan SLV El Salvador

CAF* Central African Republic KEN* Kenya SMR San Marino

CAN Canada KHM Cambodia SOM Somalia

CCK Cocos Islands KIR Kiribati SPM Saint Pierre and Miquelon
CHE Switzerland KOR Republic of Korea STP Sao Tome and Principe
CHL Chile KwWT Kuwait SUR* Suriname

CHN China LAO Lao People’s Democratic Republic SWE Sweden

CIV Cote d’Ivoire LBN Lebanon SWZ* Swaziland

CMR Cameroon LBR* Liberia SYC Seychelles

COG Congo LBY Libyan Arab Jamahiriya SYR Syrian Arab Republic
COK Cook Islands LCA Saint Lucia TCA Turks and Caicos Islands
COL Colombia LKA Sri Lanka TCD* Chad

COM Comoros LSO Lesotho TGO Togo

CPV Cape Verde MAC Macao THA Thailand

CRI Costa Rica MAR Morocco TKL Tokelau

CUB Cuba MDG* Madagascar TMP East Timor

CXR Christmas Island MDV* Maldives TON* Tonga

CYM Cayman Islands MEX Mexico TTO Trinidad and Tobago
CYP * Cyprus MLI Mali TUN Tunisia

DEU Germany MLT Malta TUR Turkey

DJI Djibouti MMR* Myanmar TUV Tuvalu

DMA Dominica MNG Mongolia TWN Taiwan

DNK Denmark MOZ* Mozambique TZA United Republic of Tanzania
DOM Dominican Republic MRT Mauritania UGA Uganda

DZA Algeria MSR Montserrat URY Uruguay

ECU Ecuador MUS Mauritius USA United States of America
EGY Egypt MWI Malawi VCT* Saint Vincent and the Grenadines
ESH Western Sahara MYS Malaysia VEN Venezuela

ESP Spain NAM* Namibia VGB British Virgin Islands
ETH Ethiopia NCL New Caledonia VNM Viet Nam

FIN Finland NER * Niger vuUT* Vanuatu

FJT* Fiji NFK Norfolk Island WLF Wallis and Futuna Islands
FLK Falkland Islands (Malvinas) NGA Nigeria WSM* Samoa

FRA France NIC Nicaragua YEM* Yemen

FRO Faeroe Islands NIU Niue ZAF South Africa

GAB Gabon NLD Netherlands ZAR* Zaire

GBR Great Britain NOR Norway ZMB Zambia

GHA Ghana NPL* Nepal ZWE Zimbabwe

Notes: This table lists the 186 countries that are used in the estimating sample that delivers the main results in the
paper. ‘*’ indicates the 36 countries with extreme GATT/WTO estimates. See text for further details.
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Table 4: Country-specific GATT/WTO Membership Estimates

D @ ® @ ® © @ ® @)
Variable Main NOINTRA NOGLOB CTRYGLOB
coeff stderr coeff stderr coeff stderr coeff stderr
RTA 0.112 0.054%** 0.039 0.051 0.440 0.110%** 0.039 0.052
GATTWTO_AFG 2.164 0.795%** 1.990 0.846** 2.188 0.812%** 1.990 0.845%*
GATTWTO_AGO 0.905 0.467* 0.810 0.429* 1.148 0.464** 0.810 0.429*
GATTWTO_ALB 0.852 0.327%%* 1.592 0.497*** 0.935 0.454%* 1.592 0.497*%*
GATTWTO_ARE -0.497 0.329 -0.714 0.293** -0.122 0.332 -0.714 0.293**
GATTWTO_ARG 0.286 0.385 -0.116 0.343 0.542 0.408 -0.116 0.343
GATTWTO_ATG -1.678 0.608*** -1.931 0.592%%* -1.480 0.626** -1.931 0.590%***
GATTWTO_AUS -0.018 0.180 -0.131 0.134 0.624 0.208*** -0.131 0.134
GATTWTO_AUT 0.137 0.187 -0.332 0.133** 0.556 0.299* -0.332 0.133**
GATTWTO_BDI -1.027 0.930 -0.729 0.778 -0.609 0.976 -0.729 0.765
GATTWTO_BEN 1.231 0.845 0.925 0.845 1.158 0.792 0.925 0.845
GATTWTO_BFA -0.145 0.755 -0.257 0.783 -0.386 0.714 -0.257 0.783
GATTWTO_BGD -0.873 0.370** -1.157 0.364*** -0.613 0.395 -1.157 0.363%***
GATTWTO_BGR 2.500 0.268*** 0.391 0.234%* 2.853 0.259%** 0.391 0.234*
GATTWTO_ BHR -0.209 0.224 -0.196 0.151 0.272 0.215 -0.196 0.151
GATTWTO_ BLX 0.103 0.189 -0.308 0.127*%* 0.358 0.292 -0.308 0.127**
GATTWTO_BLZ -1.115 0.536** -1.441 0.602** -0.854 0.544 -1.441 0.596**
GATTWTO_BOL -0.080 0.274 1.017 0.299%** 0.665 0.300** 1.017 0.299%**
GATTWTO_BRA 0.216 0.224 -0.085 0.195 0.511 0.226%** -0.085 0.195
GATTWTO_BRB 0.633 0.285%* 0.667 0.239%** 0.965 0.271%%* 0.667 0.238%**
GATTWTO_BRN 1.382 0.493%** 1.152 0.515%* 1.527 0.510%** 1.152 0.515%*
GATTWTO_BWA 2.191 1.305* 1.713 1.300 2.583 1.343* 1.713 1.298
GATTWTO_CAF 1.393 0.623** 1.153 0.599* 1.573 0.683** 1.153 0.592*
GATTWTO_CAN 0.075 0.174 -0.326 0.117%%* 0.633 0.270%* -0.326 0.117%%*
GATTWTO_CHE 0.199 0.188 -0.215 0.149 0.455 0.291 -0.215 0.147
GATTWTO_CHL 0.783 0.332%* 0.334 0.297 1.175 0.334%%* 0.334 0.297
GATTWTO_CHN 0.619 0.195%** -0.205 0.125 0.953 0.217%%* -0.205 0.131
GATTWT07CIV -0.208 0.252 -0.431 0.229* -0.340 0.325 -0.431 0.229*
GATTWTO_CMR 0.762 0.303** 0.601 0.256** 1.079 0.294%** 0.601 0.255%*
GATTWTO COG 0.851 0.519 0.562 0.511 1.061 0.545* 0.562 0.511
GATTWTO:COL 0.688 0.244%** 0.367 0.221%* 1.511 0.320%*** 0.367 0.221%*
GATTWTO_CPV 0.853 0.464* 0.749 0.621 0.935 0.486* 0.749 0.621
GATTWTO_CRI 1.105 0.188*** 0.065 0.349 1.726 0.233%** 0.065 0.348
GATTWTO_CUB 0.062 0.580 -0.292 0.545 0.112 0.504 -0.292 0.545
GATTWTO_CYP -0.993 0.276%** -1.106 0.269*** -0.218 0.281 -1.106 0.269%***
GATTWTO_DEU 0.284 0.168* -0.102 0.137 0.733 0.321%* -0.102 0.137
GATTWTO_DJI 0.133 0.434 -0.105 0.439 0.548 0.456 -0.105 0.439
GATTWTO_DMA 0.863 0.535 0.742 0.527 1.153 0.534%* 0.742 0.526
GATTWTO_DNK -0.199 0.166 -0.458 0.141%%* 0.189 0.192 -0.458 0.140%**
GATTWTO_DOM 0.657 0.401 0.301 0.415 0.864 0.451* 0.301 0.412
GATTWTO_ECU -0.097 0.248 -0.185 0.420 0.597 0.260** -0.185 0.420
GATTWTO_EGY 1.038 0.227%** 0.197 0.174 1.664 0.335%** 0.197 0.174
GATTWTO_ESP -0.023 0.245 -0.591 0.147%** 0.458 0.433 -0.591 0.146%***
GATTWTO FIN 0.030 0.283 -0.188 0.257 0.489 0.310 -0.188 0.257
GATTWTO:FJI -1.279 0.267*** -0.642 0.167*** -0.464 0.244* -0.642 0.167***
GATTWTO_FRA -0.034 0.143 -0.355 0.123%** 0.442 0.293 -0.355 0.123%**
GATTWTO _GAB 0.554 0.348 0.314 0.343 0.702 0.378%* 0.314 0.343
GATTWTO _GBR -0.016 0.164 -0.307 0.142%* 0.512 0.308* -0.307 0.141%**
GATTWTO _GHA 0.566 0.539 0.336 0.533 0.682 0.539 0.336 0.530
GATTWTO _GIN -0.184 0.427 -0.315 0.441 0.169 0.414 -0.315 0.441
GATTWTO_GMB 1.966 0.572%** 1.758 0.607*** 2.168 0.613%*** 1.758 0.605***
GATTWTO_GNB 1.338 0.854 1.091 0.848 1.569 0.883* 1.091 0.847
GATTWTO_GRC -0.095 0.246 -0.144 0.233 0.575 0.296* -0.144 0.233
GATTWTO_GRD 1.366 0.708* 1.173 0.686* 1.689 0.717*%* 1.173 0.686*
GATTWTO_GTM -0.154 0.146 -0.263 0.249 0.245 0.168 -0.263 0.250
GATTWTO_GUY 0.146 0.367 -0.003 0.356 0.016 0.440 -0.003 0.353
GATTWTO_HKG -0.268 0.275 -0.485 0.331 0.100 0.359 -0.485 0.331
GATTWTO_HND -0.081 0.265 -0.089 0.488 0.040 0.292 -0.089 0.489
GATTWTO_HTI 0.003 0.469 -0.367 0.456 0.063 0.460 -0.367 0.456
GATTWTO HUN 0.207 0.343 -0.551 0.181%** 0.572 0.394 -0.551 0.181%**
GATTWTO:IDN -0.280 0.164* -0.561 0.124%** 0.092 0.221 -0.561 0.124%%*
GATTWTO_IND 0.747 0.300** -0.03 0.128 1.275 0.459%*** -0.030 0.128
GATTWTO_IRL 0.266 0.252 -0.060 0.273 0.551 0.263** -0.060 0.273
GATTWTO_ISL -0.222 0.280 -0.687 0.295%* 0.200 0.317 -0.687 0.294**
GATTWTO_ISR 0.502 0.239** 0.164 0.205 0.976 0.280*** 0.164 0.205
GATTWTO_ITA -0.280 0.216 -0.356 0.148** 0.182 0.229 -0.356 0.148%*
GATTWTO _JAM 0.647 0.287** 0.383 0.273 0.756 0.295%* 0.383 0.272
GATTWTO_JOR 0.124 0.342 0.243 0.358 0.430 0.248%* 0.243 0.356
GATTWTO_JPN 0.132 0.218 -0.031 0.084 0.547 0.165%*** -0.031 0.083
GATTWTO_KEN -0.562 0.429 -0.925 0.571 0.359 0.455 -0.925 0.570
GATTWTO_KHM -0.327 0.260 -0.744 0.300%** -0.028 0.240 -0.744 0.292%*
GATTWTO_KOR 0.253 0.163 -0.006 0.108 0.565 0.241%* -0.006 0.107
GATTWTO_KWT -0.369 0.365 -0.057 0.348 0.219 0.236 -0.057 0.348
GATTWTO_LAO 1.512 0.497*** 1.424 0.562%* 1.546 0.493%*** 1.424 0.562%*
GATTWTO_LBR -1.112 0.768 -1.261 0.718* -1.008 0.766 -1.261 0.719*
GATTWTO LCA 0.018 0.343 0.086 0.325 0.328 0.325 0.086 0.325
GATTWTO:LKA -0.135 0.212 -0.243 0.162 0.361 0.202* -0.243 0.162
GATTWTO LSO 0.068 0.622 -0.240 0.730 0.362 0.606 -0.240 0.720
GATTWTO MAC -0.252 0.426 -1.017 0.297%** 0.197 0.472 -1.017 0.297*%*
GATTWTO:MAR -0.175 0.193 -1.042 0.238%** 0.541 0.203*** -1.042 0.238%**
GATTWTO MDG -0.543 0.528 -0.960 0.513* -0.201 0.538 -0.960 0.512%*
GATTWTO MDV 1.841 0.520%*** 1.550 0.543%** 2.157 0.528%** 1.550 0.540%***
GATTWTO:MEX 1.016 0.277*** -0.307 0.153** 1.435 0.296%** -0.307 0.154**
GATTWTO _MLI 1.036 0.410** 0.791 0.443* 1.263 0.388*** 0.791 0.442%*
GATTWTO MLT 0.850 0.260*** 0.231 0.239 1.191 0.289*** 0.231 0.238
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Variable Main NOINTRA NOGLOB CTRYGLOB
coeff stderr coeff stderr coeff stderr coeff stderr
GATTWTO_MMR -0.680 0.484 -0.490 0.365 -0.620 0.465 -0.490 0.366
GATTWTO_MNG 0.399 0.708 -2.231 0.371%** 0.977 0.711 -2.231 0.370%**
GATTWTO_MOZ -0.904 0.363** -0.011 0.706 -0.423 0.420 -0.011 0.706
GATTWTO_MRT 0.810 0.769 0.539 0.718 0.967 0.784 0.539 0.718
GATTWTO_MUS 1.097 0.387*%* 0.841 0.375%* 1.517 0.401%%* 0.841 0.375%*
GATTWTO_MWI 0.448 0.488 0.811 0.483* 0.862 0.461%* 0.811 0.484*
GATTWTO_MYS 0.221 0.156 0.001 0.137 0.513 0.191%** 0.001 0.136
GATTWTO NAM -0.828 0.702 -1.124 0.756 -0.546 0.673 -1.124 0.750
GATTWTO:NER 2.320 0.824%** 2.168 0.869** 1.952 0.761** 2.168 0.867**
GATTWTO_NGA -0.306 0.408 -0.194 0.374 -0.046 0.382 -0.194 0.374
GATTWTO_NIC -0.176 0.472 -0.549 0.497 0.056 0.392 -0.549 0.496
GATTWTO _NLD 0.139 0.151 -0.205 0.121* 0.375 0.213* -0.205 0.121*
GATTWTO_NOR -0.187 0.282 -0.457 0.324 0.399 0.314 -0.457 0.322
GATTWTO_NPL -1.119 0.392%** -0.932 0.350%** -0.670 0.393* -0.932 0.351%**
GATTWTO _NZL 0.124 0.211 0.011 0.135 0.566 0.200%** 0.011 0.134
GATTWTO_OMN -0.799 0.299%** -0.082 0.288 -0.528 0.327 -0.082 0.284
GATTWTO_PAK -0.237 0.240 -0.510 0.240%* 0.013 0.247 -0.510 0.240**
GATTWTO_PAN -0.148 0.308 -1.011 0.364%** 0.395 0.254 -1.011 0.364***
GATTWTO_PER -0.086 0.342 -0.456 0.356 0.466 0.420 -0.456 0.356
GATTWTO_PHL 0.380 0.223* -0.061 0.240 0.774 0.275%** -0.061 0.241
GATTWTO_PNG -0.145 0.255 0.376 0.605 0.574 0.283** 0.376 0.604
GATTWTO_POL 0.301 0.511 -0.964 0.216%** 0.775 0.599 -0.964 0.216%**
GATTWTO_PRT 0.157 0.166 -0.171 0.159 0.602 0.291%* -0.171 0.159
GATTWTO PRY -0.073 0.355 -0.314 0.356 0.208 0.380 -0.314 0.357
GATTWTO:QAT -0.154 0.297 -1.176 0.282%** 0.501 0.317 -1.176 0.278***
GATTWTO_ROM -0.167 0.609 -1.388 0.496*** 0.312 0.767 -1.388 0.496***
GATTWTO _RWA -1.194 0.683* -1.548 0.666** -0.945 0.706 -1.548 0.666**
GATTWTO_SAU -0.310 0.244 -0.590 0.206*** 0.077 0.226 -0.590 0.206***
GATTWTO_SEN 0.973 0.289%*** 1.154 0.338*** 1.402 0.329%** 1.154 0.338***
GATTWTO _SGP 0.173 0.165 -0.168 0.144 0.335 0.181* -0.168 0.143
GATTWTO_SLB 0.349 0.375 0.073 0.391 0.693 0.376* 0.073 0.391
GATTWTO_SLE 0.542 0.462 0.248 0.435 0.737 0.508 0.248 0.435
GATTWTO_SLV -0.144 0.259 -0.355 0.419 0.351 0.296 -0.355 0.420
GATTWTO_SUR -1.330 0.810 -1.532 0.692*%* -1.116 0.812 -1.532 0.692**
GATTWTO_SWE -0.231 0.171 -0.517 0.134%** 0.217 0.214 -0.517 0.134%***
GATTWTO_SWZ -0.659 0.672 -0.948 0.972 -0.412 0.662 -0.948 0.971
GATTWTO_SYC 0.798 0.425* 0.792 0.531 0.702 0.427 0.792 0.528
GATTWTO_TCD -0.742 1.631 -1.138 1.618 -0.465 1.703 -1.138 1.617
GATTWTO_TGO 0.421 0.625 0.113 0.614 0.574 0.592 0.113 0.614
GATTWTO_THA 0.367 0.164** -0.143 0.100 0.681 0.228%%* -0.143 0.097
GATTWTO_TON -0.962 0.327%%* -0.704 0.277%* -0.589 0.323* -0.704 0.277**
GATTWTO_TTO -0.398 0.325 -0.352 0.227 -0.076 0.251 -0.352 0.227
GATTWTO TUN -0.091 0.282 -0.772 0.306** 0.620 0.247%* -0.772 0.306**
GATTWTO TUR 0.495 0.299* -0.291 0.211 1.028 0.455%* -0.291 0.211
GATTWTO:TWN 0.343 0.164** 0.286 0.145%* 0.548 0.219** 0.286 0.143**
GATTWTO _TZA 0.115 0.414 -0.382 0.479 0.828 0.451* -0.382 0.479
GATTWTO_ _UGA -0.160 0.495 -0.422 0.479 0.093 0.514 -0.422 0.480
GATTWTO_URY 0.250 0.537 0.096 0.496 0.810 0.552 0.096 0.496
GATTWTO_USA 0.034 0.178 -0.115 0.106 0.666 0.249%*** -0.115 0.107
GATTWTO_VCT 2.120 0.729%** 1.866 0.722%** 2.483 0.756%** 1.866 0.722%%*
GATTWTO_VEN -0.401 0.319 0.947 0.432%* -0.164 0.328 0.947 0.432**
GATTWTO_VNM 0.797 0.212%** 1.027 0.485%* 0.610 0.251%* 1.027 0.484**
GATTWTO_VUT -0.677 0.509 -0.735 0.503 -0.610 0.528 -0.735 0.502
GATTWTO_WSM -1.935 0.514%** -1.977 0.572%** -1.835 0.516%** -1.977 0.572%%*
GATTWTO_YEM -1.190 0.384%** 0.093 0.522 -1.319 0.431%%* 0.093 0.522
GATTWTO ZAF 0.159 0.236 -0.119 0.183 0.699 0.272%* -0.119 0.182
GATTWTO:ZAR 4.152 0.648*** 3.821 0.633%** 4.277 0.638*** 3.821 0.633%**
GATTWTO_ZMB -0.229 0.521 -0.317 0.622 -0.104 0.515 -0.317 0.622
GATTWTO ZWE 0.274 0.418 -0.115 0.374 0.442 0.392 -0.115 0.374

Notes: This table reports the results from our country-specific GATT/WTO estimates. Column (1) gives
the variable names. Columns (2) and (3) provide the main estimates, where column (2) gives the coefficient
estimates and column (3) the standard errors. Columns (4) and (5) use the same specification as columns (2)
and (3) but do not include intra-national trade flows. In columns (6) and (7) we report estimation results
when not accounting for globalization trends (INTL;; ), but re-introducing intra-national trade flows. The
last two columns replace the general globalization trends with country-specific globalization trends. Standard
errors are clustered by exporter, importer, and year. * p < 0.10, ** p < .05, *** p < .01. See text for further
details.
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Table 5: Welfare Analysis of GATT/WTO Membership

D @ ) @ ® ® ™ ®
Country ISO WTO with outliers outliers outliers only sign.
names codes member outliers =0 —agg. —=bounds estimates
Afghanistan AFG Yes 46.31 0.38 5.94 20.17 48.47
Albania ALB Yes 10.60 10.04 10.10 10.27 12.89
Algeria DZA No -0.10 -0.12 -0.13 -0.12 -0.37
Andorra AND No 0.01 -0.11 -0.11 -0.06 -0.49
Angola AGO Yes 8.89 9.14 9.28 8.98 8.03
Antigua and Barbuda ATG Yes -4.52 1.31 3.45 -0.74 -5.03
Argentina ARG Yes 6.54 6.54 6.56 6.54 1.73
Australia AUS Yes 0.97 0.97 0.98 0.96 0.76
Austria AUT Yes 2.97 2.88 2.90 2.92 1.41
Bahamas, The BHS No -2.61 -2.59 -2.55 -2.62 -2.11
Bahrain BHR Yes -1.18 -0.88 -0.68 -1.10 0.44
Bangladesh BGD Yes -3.20 1.28 3.44 -1.01 -3.25
Barbados BRB Yes 5.84 5.74 5.85 5.82 6.33
Belgium-Luxembourg BLX Yes 3.44 3.27 3.30 3.33 1.58
Belize BLZ Yes -9.02 1.76 6.18 -2.84 -9.23
Benin BEN Yes 25.67 2.94 7.87 22.43 2.34
Bermuda BMU No -3.01 -3.06 -3.06 -3.04 -1.24
Bhutan BTN No -0.30 -0.40 -0.44 -0.35 -0.25
Bolivia BOL Yes 0.99 0.96 0.97 0.97 1.17
Botswana BWA Yes 39.20 1.80 6.31 17.66 38.62
Brazil BRA Yes 0.77 0.77 0.78 0.77 0.28
British Virgin Islands VGB No -0.81 -0.82 -0.83 -0.82 -0.95
Brunei BRN Yes 5.36 0.68 1.39 4.02 4.80
Bulgaria BGR Yes 45.62 1.06 4.83 16.28 46.28
Burkina Faso BFA Yes 1.26 0.83 0.97 1.03 2.39
Burundi BDI Yes -0.97 0.36 1.39 -0.39 0.92
Cambodia KHM Yes -1.53 -1.59 -1.60 -1.57 3.00
Cameroon CMR Yes 5.59 5.03 5.13 5.14 5.37
Canada CAN Yes 1.38 1.38 1.39 1.38 0.43
Cape Verde CPV Yes 4.36 4.35 4.36 4.35 3.44
Cayman Islands CYM No -0.64 -0.60 -0.57 -0.61 -0.60
Central African Republic CAF Yes 16.42 1.42 4.06 12.40 16.22
Chad TCD Yes -2.36 1.33 3.64 -0.92 1.07
Chile CHL Yes 13.25 13.26 13.26 13.26 12.79
China CHN Yes 0.79 0.79 0.79 0.79 0.75
Christmas Island CXR No -0.37 -0.39 -0.39 -0.39 -0.60
Cocos (Keeling) Islands CCK No 0.11 -0.38 -0.53 -0.13 -0.47
Colombia COL Yes 3.04 3.02 3.02 3.03 2.85
Comoros COM No 0.10 -0.01 -0.07 0.08 -0.41
Congo, Dem. Rep. ZAR Yes 98.87 3.17 7.14 18.05 99.64
Congo, Rep. CcoG Yes 23.03 22.32 22.50 22.39 4.74
Cook Islands COK No -0.26 -0.35 -0.36 -0.33 -0.38
Costa Rica CRI Yes 10.33 10.31 10.32 10.32 10.09
Cote d’Ivoire CIV Yes -0.43 -0.89 -0.84 -0.77 1.97
Cuba CUB Yes 0.85 0.83 0.83 0.83 0.56
Cyprus CYP Yes -4.23 1.92 4.94 -1.06 -4.81
Denmark DNK Yes -1.27 -1.25 -1.23 -1.26 0.98
Djibouti DJI Yes 1.05 1.06 1.14 1.02 0.48
Dominica DMA Yes 8.22 7.67 7.83 8.01 1.50
Dominican Republic DOM Yes 10.36 10.34 10.35 10.35 1.11
East Timor TMP No 0.00 -0.03 0.00 -0.02 -0.36
Ecuador ECU Yes 0.64 0.61 0.61 0.62 0.74
Egypt, Arab Rep. EGY Yes 6.38 6.33 6.41 6.32 6.34
El Salvador SLV Yes -0.60 -0.62 -0.62 -0.62 1.08
Equatorial Guinea GNQ No -0.65 -0.69 -0.69 -0.67 -0.98
Ethiopia (excludes Eritrea) ETH No -0.07 -0.16 -0.17 -0.13 -0.71
Faeroe Islands FRO No 0.59 0.54 0.55 0.56 -0.28
Falkland Island FLK No 0.34 0.30 0.31 0.31 -0.13
Fiji FJI Yes -6.76 0.68 3.67 -2.35 -7.33
Finland FIN Yes 0.73 0.69 0.70 0.70 0.68
France FRA Yes 0.61 0.59 0.60 0.59 0.96
French Polynesia PYF No 0.11 0.03 0.04 0.06 -0.26
Gabon GAB Yes 11.28 11.47 11.47 11.43 1.06
Gambia, The GMB Yes 52.27 4.18 10.67 28.59 50.84
Germany DEU Yes 3.51 3.48 3.50 3.49 3.30
Ghana GHA Yes 12.78 12.70 12.83 12.68 2.75
Gibraltar GIB No 0.11 0.17 0.16 0.11 -0.35
Greece GRC Yes 0.83 0.09 0.20 0.38 1.48
Greenland GRL No 0.72 0.66 0.67 0.68 -0.22
Grenada GRD Yes 7.82 0.56 1.74 5.86 7.43
Guatemala GTM Yes 0.58 0.53 0.55 0.54 2.00
Guinea GIN Yes 0.36 0.45 0.56 0.36 1.23
Guinea-Bissau GNB Yes 5.11 1.21 1.83 4.04 0.81
Guyana GUY Yes 1.19 1.51 1.64 1.40 0.57
Haiti HTI Yes 2.81 2.80 2.81 2.80 0.89
Honduras HND Yes 0.54 0.52 0.52 0.53 1.38
Hong Kong, China HKG Yes 3.56 3.55 3.57 3.55 7.55
Hungary HUN Yes 5.32 5.08 5.10 5.17 1.95
Iceland ISL Yes -1.49 -1.49 -1.49 -1.49 0.21
India IND Yes 2.77 2.85 2.91 2.79 2.71
Indonesia IDN Yes -0.38 -0.38 -0.37 -0.39 -0.67
Iran, Islamic Rep. IRN No -0.08 -0.10 -0.10 -0.09 -0.13
Iraq IRQ No -1.21 -1.27 -1.27 -1.26 -1.72
Ireland IRL Yes 3.85 3.86 3.87 3.86 0.41
Israel ISR Yes 6.73 6.60 6.62 6.66 6.48
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(1) (2) (3) (4) (5) (6) (7) (8)

Country ISO WTO with outliers outliers outliers only sign.
names codes member outliers =0 —agg. —=bounds estimates
Italy ITA Yes -0.72 -0.76 -0.75 -0.75 0.57
Jamaica JAM Yes 7.51 7.51 7.56 7.51 7.40
Japan JPN Yes 1.02 1.04 1.04 1.03 0.62
Jordan JOR Yes 1.55 1.55 1.61 1.52 0.99
Kenya KEN Yes 0.01 0.98 1.98 0.11 1.10
Kiribati KIR No -0.14 -0.47 -0.54 -0.35 -0.48
Korea, Dem. Rep. PRK No -1.27 -1.26 -1.24 -1.26 -1.39
Korea, Rep. KOR Yes 2.60 2.61 2.62 2.60 1.27
Kuwait KWT Yes -1.11 -0.90 -0.76 -1.05 0.86
Lao PDR LAO Yes 42.72 6.35 13.08 31.73 43.00
Lebanon LBN No -0.58 -0.62 -0.63 -0.62 -1.12
Lesotho LSO Yes 1.68 2.07 2.01 1.92 -0.14
Liberia LBR Yes -14.88 3.03 9.47 -4.24 0.79
Libya LBY No -3.17 -3.04 -2.94 -3.16 -3.19
Macao MAC Yes 0.58 0.58 0.63 0.56 2.75
Madagascar MDG Yes -5.46 3.53 9.56 -3.27 3.22
Malawi MWI Yes 3.52 3.76 3.90 3.60 0.42
Malaysia MYS Yes 4.29 4.31 4.33 4.30 1.64
Maldives MDV Yes 1.33 0.26 0.36 0.70 1.17
Mali MLI Yes 15.53 15.67 15.98 15.48 15.33
Malta MLT Yes 20.41 20.28 20.34 20.30 20.46
Mauritania MRT Yes 6.16 6.34 6.48 6.22 0.65
Mauritius MUS Yes 21.44 21.59 21.71 21.48 21.53
Mexico MEX Yes 12.51 12.49 12.49 12.50 11.98
Mongolia MNG Yes 5.62 5.56 5.55 5.58 1.76
Montserrat MSR No 0.30 0.24 0.23 0.25 -0.26
Morocco MAR Yes -0.47 -0.49 -0.47 -0.49 0.62
Mozambique MOZ Yes -10.37 4.33 10.58 -2.71 -10.92
Myanmar MMR Yes -5.47 8.26 15.43 -0.07 7.65
Namibia NAM Yes -3.26 1.40 5.52 -1.10 4.31
Nauru NRU No 0.57 0.39 0.37 0.45 0.24
Nepal NPL Yes -0.31 3.14 4.81 1.53 -0.68
Netherlands NLD Yes 5.02 5.01 5.02 5.01 2.23
New Caledonia NCL No 0.75 0.73 0.73 0.74 0.92
New Zealand NZL Yes 1.73 1.75 1.77 1.74 0.87
Nicaragua NIC Yes 0.59 0.57 0.57 0.58 2.63
Niger NER Yes 50.37 1.03 6.09 20.63 50.88
Nigeria NGA Yes 0.11 0.06 0.08 0.08 0.33
Niue NIU No -0.10 -0.17 -0.17 -0.14 -0.22
Norfolk Island NFK No -0.31 -0.41 -0.43 -0.39 -0.35
Norway NOR Yes -0.83 -0.85 -0.84 -0.84 0.37
Oman OMN Yes -3.33 1.30 4.01 -1.40 -3.33
Pakistan PAK Yes -0.36 -0.27 -0.17 -0.34 1.16
Palestine PSE No -1.27 -1.29 -1.29 -1.29 -1.45
Panama PAN Yes 0.09 0.05 0.06 0.06 1.78
Papua New Guinea PNG Yes -1.21 -1.21 -1.21 -1.21 1.22
Paraguay PRY Yes 1.25 1.27 1.30 1.25 0.96
Peru PER Yes 0.64 0.63 0.63 0.63 0.81
Philippines PHL Yes 5.05 5.03 5.04 5.04 4.49
Pitcairn PCN No -1.53 -1.53 -1.53 -1.53 -0.85
Poland POL Yes 3.60 3.56 3.58 3.57 0.98
Portugal PRT Yes 1.84 1.83 1.84 1.84 0.52
Qatar QAT Yes -0.13 0.02 0.13 -0.09 0.83
Romania ROM Yes 0.03 -0.78 -0.69 -0.46 1.90
Rwanda RWA Yes -5.92 1.62 7.20 -1.98 -5.45
Saint Helena SHN No 0.30 0.06 -0.08 0.17 -0.31
Saint Pierre and Miquelon SPM No 0.37 0.30 0.31 0.32 -0.10
Samoa WSM Yes -4.38 0.70 2.54 -1.06 -4.88
San Marino SMR No -0.64 -0.62 -0.61 -0.63 -0.56
Sao Tome and Principe STP No -0.21 -0.27 -0.26 -0.25 -0.42
Saudi Arabia SAU Yes -0.27 -0.27 -0.19 -0.32 1.45
Senegal SEN Yes 12.71 12.66 12.73 12.66 12.23
Seychelles SYC Yes 8.84 9.03 9.15 8.89 9.12
Sierra Leone SLE Yes 5.00 4.34 4.55 4.95 0.78
Singapore SGP Yes 7.35 7.36 7.44 7.35 3.04
Solomon Islands SLB Yes 2.90 3.05 3.11 2.99 0.15
Somalia SOM No -0.88 -1.76 -2.17 -1.24 -1.59
South Africa ZAF Yes 2.31 1.74 1.88 1.93 1.36
Spain ESP Yes 0.42 0.42 0.44 0.42 0.61
Sri Lanka LKA Yes 0.80 0.81 0.84 0.79 1.37
St. Lucia LCA Yes 0.17 1.24 1.81 0.96 0.94
St. Vincent and the Grenadines VCT Yes 24.17 0.57 2.86 10.09 24.54
Suriname SUR Yes -7.13 0.22 2.96 -2.62 -0.05
Swaziland SWZ Yes -3.22 0.93 3.33 -1.71 -0.07
Sweden SWE Yes -1.48 -1.47 -1.46 -1.47 0.75
Switzerland CHE Yes 3.70 3.84 3.92 3.74 1.39
Syrian Arab Republic SYR No -0.05 -0.06 -0.06 -0.05 -0.10
Taiwan TWN Yes 7.52 7.53 7.53 7.53 6.99
Tanzania TZA Yes 4.23 3.39 3.66 3.45 3.13
Thailand THA Yes 5.64 5.61 5.64 5.63 5.15
Togo TGO Yes 2.29 2.00 2.04 2.12 0.52
Tokelau TKL No -0.18 -0.30 -0.57 -0.52 0.00
Tonga TON Yes -2.02 1.15 2.96 -0.49 -2.85
Trinidad and Tobago TTO Yes -2.02 -1.95 -1.91 -1.97 0.46
Tunisia TUN Yes -0.27 -0.31 -0.28 -0.30 0.75
Turkey TUR Yes 3.05 2.90 2.97 2.94 3.08
Turks and Caicos Isl. TCA No 0.23 0.13 0.17 0.18 -0.00
Tuvalu TUV No -0.79 -1.12 -1.20 -1.01 -0.76
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(1) (2) (3) (4) (5) (6) (7) (8)

Country ISO WTO with outliers outliers outliers only sign.
names codes member outliers =0 —agg. —=bounds estimates
Uganda UGA Yes 2.15 0.35 1.21 0.30 4.47
United Arab Emirates ARE Yes -1.23 3.13 6.72 -0.49 2.73
United Kingdom GBR Yes 0.93 0.91 0.93 0.92 0.83
United States USA Yes 1.14 1.14 1.14 1.14 0.89
Uruguay URY Yes 2.90 2.89 2.89 2.89 1.05
Vanuatu vuT Yes -4.23 0.82 3.87 -2.34 0.03
Venezuela VEN Yes -0.40 -0.42 -0.42 -0.41 1.02
Vietnam VNM Yes 11.24 11.22 11.23 11.22 10.57
Wallis and Futura Isl. WLF No 0.60 0.23 0.16 0.36 0.19
Western Sahara ESH No -0.27 -0.40 -0.42 -0.35 -0.66
Yemen, Rep. YEM Yes -0.20 0.74 1.26 0.28 -0.49
Zambia, ZMB Yes 3.76 1.03 1.66 1.25 7.43
Zimbabwe ZWE Yes 4.53 4.40 4.54 4.43 0.44

Notes: This table reports results from our counterfactual analyses. Column (1) lists the country names. Column
(2) gives the ISO country codes, and column (3) provides information whether a country is GATT/WTO member.
Columns (4) to (8) report the welfare results (real GDP percentage changes) from an ex-post evaluation of the
impact of GATT/WTO membership. Column (4) presents the results using the estimates including outliers. In
column (5) we set estimates below —0.41 and above 1.2 to zero. Column (6) gives real GDP percentage changes
when we replace outliers (values below —0.41 and above 1.2) with the aggregate estimate from column (5) of
Table 1 (0.32). Column (7) provides welfare results when setting all estimates below —0.41 to —0.4012, and all
estimates above 1.2 to 1.105. Column (8) only uses the significant GATT/WTO estimates as reported in the
columns (2) and (3) of Table 4, i.e., sets all non-significant estimates to zero. Please see for further details Section
5.
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Figure 6: Plot of Welfare Changes Against Changes in Trade Costs
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Note: This figure plots the welfare changes (real GDP percentage changes)
against the changes in trade costs from the results obtained when using bounds
for outliers, i.e., results from column (7) of Table 5. The green circles show
GATT/WTO member countries, the blue squares the non-member countries.
The red line represents the linear regression line.
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