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A B S T R A C T   

What are the economic consequences of geopolitical fragmentation on trade? We answer this 
question by using a canonical general equilibrium trade model to quantify the trade and welfare 
effects stemming from world trade fragmentation along geopolitical borders. To calibrate the size 
of the increase in trade costs, we use a new aggregate measure of trade restrictions that spans over 
the last 70 years and includes up to 157 countries and estimate the impact on trade of very broad 
trade policy restrictions in a theory-consistent structural gravity framework. We estimate that a 
fragmentation into three different trade blocs (Western, Eastern, Neutral)—defined according to 
how countries voted on the suspension of the rights of membership of the Russian Federation in 
the United Nations Human Rights Council because of the invasion of Ukraine— would have 
important effects on trade between them, reducing trade flows by 22%–57%, in the most extreme 
scenarios. Welfare losses would be the largest in the Eastern bloc, where the median country 
would experience a welfare loss of up to 3.4%.   

1. Introduction 

Since the end of World War II, the global economy has become increasingly integrated. This process, sustained by transportation, 
technological advances and liberalizing trade policy, has resulted in an increase of productivity and living standards, boosting eco-
nomic growth and contributing to reduce poverty. 

But trade integration has stalled since the Global Financial Crisis (Cabrillac et al., 2016; Campos et al., forthcoming) and trade 
policy restrictions—in the form of both tariff and non-tariff measures—have regained momentum. Recent examples are the trade 
tensions between US, China and other major economies (Fajgelbaum and Khandelwal, 2021), trade restrictions associated with the 
COVID-19 crisis, and economic sanctions imposed in response to the Russian invasion of Ukraine (Gourinchas, 2022). Related to the 
latter, about around 30 countries have restricted trade in food, energy, and other key commodities since the Russian invasion of 
Ukraine (Georgieva et al., 2022). 

What are the economic consequences of imposing further trade restrictions? Trade restrictions may be very diverse (Egger et al. 
2021), but most empirical contributions have focused only on a limited number of policy tools, such as tariffs and trade agreements (e. 
g., Baier and Bergstrand, 2007; Baier et al., 2018; Baier et al., 2019). This is because, despite recent remarkable advances (see Disdier 
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and Fugazza, 2020, for more details), data on non-tariff barriers are still limited in time and space, difficult to transform at the 
aggregate level, and need data-intensive procedures (e.g., Kee et al., 2009; Niu et al., 2018) to obtain ad-valorem equivalents (i.e., the 
tariff level that would have similar impact on trade). 

To overcome these limitations, we exploit a new measure of aggregate trade restrictions called MATR (Estefania-Flores et al., 
2022), that spans over the last 70 years and includes up to 157 countries. It covers tariffs, non-tariff barriers, and restrictions on 
requiring, obtaining, and using foreign exchange for current transactions. More precisely, MATR is based on binary variables from the 
IMF’s Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) related to five different policy dimensions: a) 
exchange measures; b) arrangements for payments and receipts; c) imports and imports payments; d) exports and exports proceeds; 
and e) payment and proceeds from invisible transfers and current transfers. 

We use MATR to examine how a fragmentation of the world into trade blocs would affect global trade flows.1 We do this using a 
canonical general equilibrium trade model, in which trade and welfare effects stemming from a fragmentation of the world into blocs 
can be simulated by raising trade costs for flows crossing bloc boundaries. To calibrate the size of the increase in trade costs, we 
estimate the impact of MATR on bilateral trade flows using a theory-consistent structural gravity framework. 

Our baseline results suggest that one standard deviation increase in MATR—as experienced for example by Venezuela in 2002—is 
associated with a reduction in international (with respect to domestic) trade by approximately 31%.2 The effect is statistically sig-
nificant and economically sizeable. Using the median estimate of the trade elasticity reported in a recent meta-analysis of the literature 
(Bajzik et al., 2020) as a comparison, we find that an increase of one standard deviation in the MATR indicator has the same effect as a 
7.6 percentage points increase in tariff rates. 

We use these estimates in a general equilibrium framework to simulate the effect of geopolitical fragmentation on trade. Of course, 
there are multiple possible scenarios of how the world could fragment. In this paper, we consider a hypothetical global economy 
divided into three trade blocs. We allocate countries to each of these blocs according to their vote on the 9th of April, 2021 in the 
United Nations (UN) General Assembly on the resolution concerning the suspension of the rights of membership of the Russian 
Federation in the Human Rights Council. Countries are part of a Western, Eastern, or a Neutral bloc, depending on whether they voted 
with Russia, against Russia, or abstained. We simulate trade fragmentation as an increase in MATR to its highest country-specific 
historical levels for trade between the Western and Eastern bloc and find that this fragmentation would reduce trade flows across 
bloc boundaries by more than 20%. If fragmentation is deeper, and comparable to also removing World Trade Organization (WTO) 
membership status for the Eastern bloc, trade flows between the Eastern and Western bloc could fall by up to 57%. Compared to drops 
in trade flows, welfare losses are smaller although still sizeable, and would be the largest in the Eastern bloc, where the median country 
would experience a welfare loss of up to 3.4%. 

This paper contributes to three main strands of the trade literature. A first group of papers has estimated the effect of (removing) 
trade restrictions empirically. Most contributions, however, proxy trade restrictions using data on tariffs, trade agreements, and/or 
WTO membership (e.g., Baier and Bergstrand, 2007; Baier et al., 2018; Baier et al., 2019; Felbermayr et al., 2020). We contribute to 
this literature by explicitly analyzing the role of general trade restrictions (tariff and non-tariff barriers); and by covering a larger 
sample of countries over a longer time span. This allows us to go beyond “case-study results” derived from the analysis of single trade 
disintegration episodes (such as Brexit, see e.g., L’Hotellerie-Fallois et al., 2020; Felbermayr et al., 2022). A second strand of the 
literature has tried to quantify general equilibrium effects of (removing) trade policy restrictions on trade volumes and welfare (Mayer 
et al., 2019; Baier et al., 2019; Felbermayr et al., 2022; Campos and Timini, 2022; Timini and Viani, 2022). We contribute to this 
literature by using a very broad definition of trade restrictions, which is in line with the definition of trade costs in these models. A third 
strand of the literature has analyzed the trade effects stemming from the creation of trade blocs and the eruption of trade wars during 
the interwar period of 1919–1939 (Eichengreen and Irwin 1995; Wolf and Ritschl, 2011); Gowa and Hicks, 2013l Jacks and Novy 
2020) and, more recently, regarding the US-China trade tensions (Cerdeiro et al., 2021) and risks of geoeconomics fragmentation (IMF 
2022; Aiyar et al. 2023). We contribute to this literature by estimating the effect of MATR restrictions on trade flows and using these 
estimates for the calibration of the general equilibrium trade model. 

The rest of the paper is structured as follows. We describe the data in Section 2. In Section 3, we review the empirical strategy. In 
Section 4, we discuss our partial equilibrium results for trade flows, and in Sections 5 and 6 the results derived in the general equi-
librium setting for gains from trade. We conclude in Section 7. 

2. Data 

Data on trade flows (1949–2019) are taken from the Centre d’Etudes Prospectives et d’Informations Internationales (CEPII) gravity 
database (Head et al., 2010; Head and Mayer, 2014), which collects and reports bilateral merchandise trade flows from the Inter-
national Monetary Fund (IMF) Direction of Trade Statistics (DOTS) database. Trade flows are gross, reported in nominal terms, and 
expressed in the same currency (thousand US dollars). Following the standard practice in gravity models, we use nominal trade data for 
estimations, as the set of country-time fixed effects accounts for inflation differentials (Baldwin and Taglioni, 2007). We construct 
domestic trade flows as the difference between nominal Gross Domestic Product (GDP) and nominal total exports (the latter 

1 From an historical perspective, the literature analyzed the trade effects stemming from the creation of trade blocs and the eruption of trade wars 
during the interwar period (1919-1939). Eichengreen and Irwin (1995), Wolf and Ritschl (2011), Gowa and Hicks (2013), Jacks and Novy (2020) 
are prominent examples.  

2 Equivalent to an increase in the index of around five units. 
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constructed as the sum of bilateral exports; both GDP and trade data are from the same CEPII gravity database). Using gross production 
instead of GDP would be a more theory-consistent way of constructing domestic trade flows, but there are no good 
internationally-comparable sources for gross production for the period of our analysis. That said, we use a reduced sample 
(1995–2018), based on the OECD Trade in Value Added database, to check whether our results are sensitive to the use of gross 
production data. 

MATR data are sourced from Estefania-Flores et al. (2022). This index is constructed combining information in the AREAER online 
database (available from 1999 onwards) with the narrative accounts of how restrictive official government policy is towards the 
international flow of goods and services, obtainable in printed versions of the AREAER country-year specific reports (from 1949 
onwards). The index is constructed by tracking the changes in IMF’s AREAER binary variables related to policies concerning: a) ex-
change measures; b) arrangements for payments and receipts; c) imports and imports payments; d) exports and exports proceeds; and 
e) payment and proceeds from invisible transfers and current transfers. The simplest version of MATR is the unweighted sum of up to 
twenty-two possible variables (see Table 1). As a result, the index (potentially) varies from 0 to 22 where a higher score indicates more 
restrictions (although in practice if varies from 2 and 21). 

Compared to existing measures of trade restrictions, MATR has several desirable properties. This simple measure is based on 
sensible, plausible, trade policy inputs from a transparent and reliable source that is easily accessible. Each of the underlying fun-
damentals is quantitative, based on clear criteria, and the fundamentals include a host of non-tariff barriers as well as tariffs. 
Normalization issues are avoided since the measure is an aggregate of binary components. MATR is also strongly correlated with 
existing measures of openness and trade policy (see Table 2) but is more comprehensive in terms of country and time coverage.3 In 
particular, MATR is available for a large, unbalanced panel of most economies from 1949 through 2019, and it is regularly updated. 
The coverage increases from about 30 economies in 1949 to more than 100 in 1973, and over 150 by 2000 (see Fig. 1). The main 
limitation of MATR compared to some of the existing measures of non-tariff barriers—such as the World Bank’s Ad Valorem Equivalent 
(AVE) of Non-Tariff Measures (NTMs)—is that it is not bilateral and does not vary by sector. 

Figs. 2–4 examine some the time-series characteristics of MATR. Fig. 2 shows the evolution of MATR for advanced economies (AEs) 
and emerging market and developing economies (EMDEs). Both groups began in comparable situations and started to liberalize in the 
early 1970s, but their liberalization has since stalled in the early 2000s. Overall, the degree of liberalization is more pronounced in AEs 
than in EMDEs. The evolution across regions (see Fig. 3) also reveals a general trend towards liberalization since the 1970s and 1980s, 
with little change in trade restrictions in recent years. Not surprisingly, European countries tend to have the lowest restrictions, while 
African countries tend to have the highest. While MATR effectively captures significant variations within its various subcomponents, it 
is insensitive to variations in the intensity of these measures. As a result, MATR moves little over a typical year for most countries. 

Despite these general liberalization trends, there have been cases where countries have increased their trade barriers in recent 
years. Fig. 4 shows the evolution of MATR for Venezuela and China. Both these countries underwent a period of liberalization followed 
by a period of increased restrictions. The sudden rise in trade restrictions to highest historical levels in Venezuela since 2001 corre-
sponds with a recession period caused by fluctuations in the global oil market and the introduction of several measures against free- 
market, including non-tariff measures. For China, MATR shows a significant decline during the WTO accession phase but started to 
increase since 2017 following China’s initiative to shift its economic growth model from being less reliant on exports and foreign 
investment to be more driven by domestic demand along with the onset of increasing trade tensions with the United States. 

Table A.1 in Appendix A provides key descriptive statistics for the variables used in the analysis. 

3. Empirical strategy 

To assess the effect of trade restrictions on bilateral trade flows, we follow Anderson and van Wincoop (2003), Baier and Bergstrand 
(2007) and Yotov et al. (2016), and estimate a theory-consistent state-of-the-art structural gravity equation with the following 
specification (see Appendix B for further details on the theoretical model behind this empirical framework): 

Xijt = exp
(
β0 + β1MATRijt +ψZ′

ijt + δit + γjt +ωij
)
+ εijt. (1) 

The dependent variable Xijt refers to gross bilateral trade flows between the exporter i and importer j, at time (year) t. To closely 

3 We consider five alternative measures to MATR. (1) Novy’s (2012) trade costs is a measure used by the UN’s ESCAP in conjunction with the 
World Bank, with export weights. The measure is constructed using macro-economic data based on micro-theory. It accounts for all costs involved in 
trading goods internationally relative to domestically including transport costs, tariffs or import and export procedures. The current measure covers 
180 countries from 1995 to 2020. (2) The World Economic Forum’s 2016 Index of Trade Enablement evaluates countries’ capacity to facilitate the 
flow of goods in terms of domestic and foreign market access; border administration; transport and digital infrastructure; transport services; and 
operating environment. The index is available for 136 economies for 2016. (3) Trade Restrictiveness Index (TRI) produced by the World Bank 
(2009), using the methodology of Kee et al. (2009), calculates the uniform tariff that would maintain the level of imports in a country constant. The 
index is calculated annually and is available for 167 countries for 2009. (4) Quinn’s measure of Current Account Financial Openness measures how 
well governments liberalize the proceeds from goods and services trade in complain with their IMF’s Article VIII obligations. The index is available 
for 88 countries from 1973 to 2014. (5) The World Bank’s Ad Valorem Equivalent (AVE) of Non-Tariff Measures (NTMs) is the uniform tariff that 
will result in the same trade impacts on the import of a product due to the presence of the NTMs. The database covers 40 importing countries, and 
151 exporting countries and presents a cross-section at sectoral level (42 sectors) and is also available bilaterally. The information to construct the 
measures is compiled during the years 2012 to 2016 and presents two different measures: technical and non-technical. 
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Table 1 
MATR components.  

II. Exchange measures  II.A. Restrictions and/or multiple currency practices  
II.B. Exchange measures imposed for security reasons 

IV. Restrictions to payments  IV.A. Prescription of currency requirements  
IV.B. Payments arrangements  
IV.C. Administration of control  
IV.D. Payment arrears  
IV.F. Controls on exports and imports of banknotes 

VII. Import Restrictions  VII.A. Foreign exchange budget  
VII.B. Financing requirements for imports  
VII.C. Documentation requirements for release of forex for imports  
VII.D. Import licenses and other nontariff measures  
VII.E. Import taxes and/or tariffs  
VII.F. State Import Monopoly 

VIII. Export Restrictions  VIII.A. Repatriation requirements  
VIII.B. Financing requirements  
VIII.C. Documentation requirements  
VIII.D. Export licenses  
VIII.E. Export taxes 

IX. Payments and X. Proceeds for Invisibles Restrictions  IX.A. Payments for Invisibles, Transfers & Current Transfers  
X.A. Repatriation requirements on Proceeds  
X.A.1. Surrender Requirements on Proceeds  
X.B. Restrictions on use of funds 

Source: Estefania-Flores et al. (2022) 

Table 2 
Correlation of MATR with trade costs, trade enablement, TRI, current account fin openness measure here.  

Variables (1) (2) (3) (4) (5) 

(2) Trade Costs Novy (export-weighted) 0.192*     
(3) Trade Enablement, WEF  -0.695*    
(4) TRI, WB 2009   0.278*   
(5) Curr. Acc. Fin’l Openness, Quinn    -0.850*  
(6) Ad Valorem Equivalent (AVE) of NTMs     0.32* 

Note: MATR correlations against four ad-hoc trade restriction existing measures: Novy’s (2012) measure of trade costs; The World Economic Forum’s 
2016 Enabling Trade Index; Quinn’s measure of current account financial openness; Trade Restriction Index (TRI) produced by the World Bank, using 
methodology from Kee et al. (2009). AVE of non-tariff measures (NTMs) by importing countries by the World Bank. The index is disaggregated at the 
sectoral level and provides two different measures: technology and non-technology. We first use the mean of all the sectors by countries and then the 
mean of the two measures, since both are included in MATR. AVE index is a cross-section calculated using 2012–2016 information, thus we restrict 
MATR to this range of years to calculate the correlation. 

Fig. 1. MATR country coverage over time.  
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adhere to gravity theory, our dependent variable also includes the case i = j, i.e., domestic trade flows.4 The variable MATRijt is an 
index measuring the restrictions imposed by countries on international trade flows. We construct this variable as the interaction of 
MATRit , which varies along the country-time dimension, with a dummy variable that indicates international trade (i.e., whether 
country i ∕= j). For domestic trade flows, the variable MATRijt equals zero, as restrictions impeding international trade do not apply to 
domestic transactions. The simultaneous use of observations on domestic and international trade flows not only aligns the empirical 
specification with gravity theory but is also essential to identify the effect non-discriminatory trade policies, such as those captured by 
the MATR index.5 

Fig. 2. Evolution of MATR over time, by income groups. 
Note: Year-specific simple average and interquartile range of MATR for Advanced and Emerging Economies, classified following the IMF World 
Economic Outlook. 

Fig. 3. Evolution of MATR over time, by region. 
Note: Simple MATR average by region, classified following the IMF World Economic Outlook. 

4 Yotov (2022) summarizes the many reasons why domestic trade should be used in estimation of structural gravity models.  
5 Structural gravity models include various sets of fixed effects, including exporter-time and importer-time fixed effects. Given that non- 

discriminatory trade policy variables vary along the exporter-time or importer-time dimension only, these are perfectly collinear with the above- 
mentioned fixed effects, if only international trade flows are considered (Head and Mayer, 2014). However, using observations both on domes-
tic and international trade flows introduces variation in the non-discriminatory policy variable vector that survives after partialling out the 
exporter-time and importer-time dimension (the non-discriminatory trade policy variable is always equal to zero in the case of domestic trade flows 
because non-discriminatory trade policies do not apply for transactions occurring within country borders, but exporter and importer dummies are 
not). 
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The symbol Z′
ijt identifies a vector of control variables that capture other bilateral and multilateral trade policies, among other 

variables. In our main specification, this vector includes dummies identifying memberships in trade agreements (TAs) and the GATT/ 
WTO. The estimated coefficients for MATR, TAs and GATT/WTO obtained in the baseline specification are used to calibrate the general 
equilibrium model. As robustness checks, we further modify and expand the vector Z′

ijt by considering, for example, most favored 
nation (MFN) tariffs or allowing the effect of bilateral distance to vary over time. The latter allows capturing effects of policy and non- 
policy variables, such as, for example, the construction of a road or railway infrastructure connecting (or improving the connection 
between) two countries. The terms δit and γjt are exporter-time and importer-time fixed effects. Apart from absorbing all features with 
country-time variation (such as GDP, GDP per capita, population, etc.), they represent the theory-consistent way of controlling for 
“multilateral trade resistances” (Anderson and van Wincoop, 2003), i.e., the exporter’s and importer’s overall ‘market thickness’ 
(Fally, 2015). The term ωij indicates exporter-importer fixed effects, a standard way in the gravity literature of accounting for trade 
imbalances and asymmetric trade costs (Waugh, 2010). This term absorbs all features with (directional) pair variation (such as the 
standard gravity variables: distance, contiguity, common language, colonial relationship, etc.). The inclusion of this large set of fixed 
effects is key to control for many potentially confounding factors associated with MATR, allowing to identify the causal effect of trade 
restrictions on international trade flows. 

We estimate Eq. (1) using a Poisson Pseudo-Maximum-Likelihood (PPML) procedure (Santos Silva and Tenreyro, 2006) and 
compute standard errors by clustering on exporter, importer and year.6 The period of analysis is 1949–2019, and the country sample 
size is determined by the availability of MATR data both for the exporter and the importer. 

4. Partial equilibirum results 

4.1. Baseline results 

Table 3 reports the partial equilibrium effects of trade restrictions on trade flows, derived from the baseline estimation framework. 
The main coefficient of interest corresponds to MATRijt (β1 in Eq. 1). Given the inclusion of country-pair and country-time fixed effects, 
this coefficient captures the marginal (partial equilibrium) effect of trade restrictions on trade flows. 

In Column 1, Table 3, we run a naïve specification that includes only MATR. In this first regression, the estimated effect of 
introducing one additional trade-restrictive measure leads to a 7% reduction in international trade flows, approximately.7 This implies 
that a one standard deviation increase in MATR—such as the increase observed for Venezuela in 2002—is associated with a reduction 
in international trade by approximately 31%. Given our identification strategy, which relies on the fact that trade restrictions do not 
apply to domestic trade, these effects should be interpreted as relative to domestic trade flows. 

In Colum 2 and 3 of Table 3, we expand the set of explanatory variables to include TAs and a GATT/WTO membership indicator. 
Reassuringly, the coefficient of MATR remains economically and statistically significant with these additional controls, confirming that 
the index captures additional important aspects of trade restrictions different from those associated with TAs and GATT/WTO 
memberships, which are the ones typically considered in the literature. At the same time, as expected, the point estimate of MATR 
coefficient declines (to about 6%), as MATR already incorporates changes associated with TAs memberships and GATT/WTO 

Fig. 4. Evolution of MATR for Venezuela and China.  

6 Egger and Tarlea (2015) show that as trade data are multidimensional, computing standard errors that are clustered at the country-pair level 
leads to misleading inference on the impact of preferential trade agreements.  

7 The effect is computed as 100 ∗ [eβMATR − 1]). 
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memberships. 
The estimated effects of TAs and GATT/WTO memberships are also statistically significant and suggest that the entry into force of a 

trade agreement along with joining the GATT/WTO increase trade between members by approximately 24% and 44%, respectively.8 

4.2. Robustness checks 

We perform several sensitivity checks to validate the robustness of our results. As a first robustness check, we modify the set of 
controls Z′

ijt(Table 4). In Column 1, we separate the GATT from the WTO dummy variable. GATT and WTO effects on trade flows seem 
to be very similar in size. In Column 2, we substitute the GATT/WTO dummy with the MFN tariff, using the logarithm of (1+) the MFN 
tariff rate. This is an alternative way to account for multilateral tariff changes. If anything, the point estimate of MATR increases. In 
Column 3, we separate the European Union (EU) from the rest of trade agreements, to check whether the EU has different trade effects 
than other trade agreements. In line with expectations, given the higher degree of economic integration within the EU, the estimated 
EU trade effect is considerably larger than that of the rest of trade agreements. In Column 4, we use an alternative MATR aggregation, 
which excludes taxes and tariffs. The little variation in the MATR coefficient further confirms that MATR trade effect goes beyond taxes 
and tariffs. 

In a second exercise, we follow Bergstrand et al. (2015) and adopt a more conservative approach by including additional interaction 
terms that serve as additional controls for the variation in the evolution of domestic versus international trade (Column 5 and Column 
6). These include the interaction between an international border dummy (a dummy equal to 1 if i ∕= j) and a time dummy, and the 
interaction between the logarithm of the bilateral distance between the exporter and the importer—a proxy measure of bilateral trade 
costs—and a time dummy, respectively. The former set of interaction terms capture any common trend in the evolution of international 
trade with respect to domestic trade. Bergstrand et al. (2015) suggest that this indicator can be interpreted as a measure of a general 
globalization trend. The latter set of interaction terms also control for trade effects stemming from policy and non-policy changes that 
modify bilateral trade costs, such as, for example, the construction of a road or railway infrastructure connecting (or improving the 
connection between) two countries. In Column 7, we use both sets of interaction terms together. 

Next, we examine the sensitivity of our baseline specification to alternative time and country samples. We start by splitting the 
sample in pre-Bretton Woods era (1949–1973) and post-Bretton Woods era (1974–2019). The results reported in the first two rows of 
column 1 of Table A.2 (Appendix A) show that the effect of MATR was larger in the second period. Next, since MATR varies 
considerably across regions (see Estefania-Flores et al. 2022), we check whether the baseline results are driven by any specific regions. 
The results reported in rows 3–7 do not point to any statistically significant differences. Successively, we examine whether the effect of 
MATR varies between advanced and emerging economies. The results (rows 8 and 9) suggest that the effect of reducing trade re-
strictions is statistically significant in both advanced and emerging economies, albeit larger in the second group. This finding is 
consistent with the evidence reported by Estefania-Flores et al. (2022), that MATR has larger effects on GDP for emerging economies 
than for advanced ones. 

As an additional exercise, we check the robustness of our results to the use of alternative data sources, such as IMF, COMTRADE, 
and BACI. The coefficient of MATR changes little (due to sample compositions) and remains highly statistically significant (rows 
10–13). Similarly, the effect of MATR remains statistically significant when alternative ways of aggregating the sub-indicators of 
MATR are considered (e.g., principal factors, principal component) or different components of MATR are considered (rows 14–25).9 

A potential concern with our results is that trade liberalization (or restrictions) occurs in tandem with other regulatory changes. 
While the set of country-time fixed effects effectively controls for these, it could be possible that these regulatory changes affect in-

Table 3 
MATR trade effects – Main estimates.   

MATR (1) MATR and TA (2) MATR, TA, and GATT/WTO (3)     

MATRijt -0.0767*** -0.0695*** -0.0627***  
(0.015) (0.015) (0.013) 

TAijt  0.262*** 0.216***   
(0.062) (0.061) 

GATT/WTOijt   0.365***    
(0.112)     

Observations 624,444 624,444 624,444 
δit YES YES YES 
γjt YES YES YES 
ωij YES YES YES 

Note: PPML regressions. Fixed effects and constant not reported for the sake of simplicity. Standard errors (in parentheses) are clustered at the 
exporter, importer and time level. ***p < 0.01, **p < 0.05, *p < 0.1. 

8 The effect is computed as 100 ∗ [eψTA − 1] and 100 ∗ [eψGATT/WTO − 1] respectively.  
9 In some of these exercises, the magnitude of the coefficient varies from the baseline as the standard deviation of the alternative MATR index 

considered is different than that of the baseline. 
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ternational trade differently than domestic trade. To address this issue, we expand Eq. (1) to control for regulatory changes in domestic 
finance, capital account, product and labor markets (Alesina et al., 2020). In particular, 

Xijt = exp
(
β0 + β1MATRijt +ψZ′

ijt +ϑ1Sijt + δit + γjt +ωij
)
+ εijt. (2) 

The variable Sijt is an index measuring regulatory changes in capital account, labor, domestic finance, or product market regulations 
implemented by countries. For domestic trade flows, the variable Sijt equals zero: in this way, our measure is not collinear with country- 
time fixed effects (Heid et al., 2021) and captures the differential effect of regulatory changes on international trade (with respect to 
domestic trade). The results (rows 26–29) show that MATR coefficient remains statistically significant when these additional controls 
are included. 

In a similar fashion, we also test the robustness of MATR to other control variables. First, we relax the implicit assumption of 
linearity made in our main regression, allowing MATR to have nonlinear effects. We do this by including a quadratic term of our main 
variable of interest (row 30). The regression results hint towards a non-linear effect, suggesting a stronger marginal effect when MATR 
is already high. In this sense, the assumption made in our main regression and its use for calibration purposes in general equilibrium 
should be interpreted as conservative. Second, we address the potential concern that trade liberalization (restrictions) occurs as a 
response to crises, such as currency, banking, or inflation crises (Reinhart and Rogoff, 2009), and that those crises affect domestic and 
international trade differently. Therefore, we expand Eq. (1) accordingly and, similarly to what we did for structural reforms (see Eq. 
(2) above), by adding a dummy variable that identifies the years in which one (or any) of these crises occur in a country and setting this 
dummy variable to zero for domestic trade flows. The results (rows 31–34) show that MATR coefficient remains statistically significant 
when these additional controls are included. 

Finally, as further robustness tests, we tackle three issues related to the structure of our database. First, given the unbalanced nature 
of our database, we run a regression keeping—both as exporters and as importers—only those countries that are present in the 
database since the beginning of our sample, i.e., 1949. Second, we inflate the database with zeros, by considering all missing data as 
indicating the inexistence of trade relationships. Third, we use a reduced sample (1995–2018), based on the OECD Trade in Value 
Added database, to check whether our results are sensitive to the use of gross production data (instead of GDP data used in our baseline 
specification) to construct domestic trade. Again, the MATR coefficient remains negative and significant (row 35–37). In the latter 
case, our findings are in line with Campos et al., (2021), indicating that the presence of country and time fixed effects in gravity 
equations makes the distinction between GDP and gross output less relevant in practical applications. 

5. General equilibrium model 

To draw conclusions that are not altered by specific model details, we employ a static theory-consistent general equilibrium 

Table 4 
MATR trade effects – Robustness tests.   

Separating 
GATT from 
WTO (1) 

MFN tariffs 
(2) 

Separating EU 
from the rest of 
TAs (3) 

MATR without 
taxes and tariffs 
(4) 

Adding 
border*year 
interactions (5) 

Adding 
distance*year 
interactions (6) 

Adding border*year 
and distance*year 
interactions (7)         

MATRijt -0.0432*** -0.0759*** -0.0519***  -0.0447*** -0.0614*** -0.0462***  
(0.012) (0.019) (0.012)  (0.014) (0.0137) (0.0153) 

MATR_ntijt    -0.0594***        
(0.013)    

TAijt 0.169*** 0.0320  0.207*** 0.152*** 0.197*** 0.123**  
(0.049) (0.042)  (0.061) (0.053) (0.0555) (0.0561) 

EUijt   0.836***        
(0.181)     

Other_TAsijt   0.190***        
(0.061)     

GATT/ 
WTOijt   

0.377*** 0.362*** 0.279** 0.324*** 0.298**    

(0.112) (0.110) (0.112) (0.124) (0.121) 
GATTijt 0.254*        

(0.139)       
WTOijt 0.231***        

(0.063)       
ln(1+tMFN)ijt  -5.388***        

(1.053)              

Observations 624,444 354,634 624,444 624,444 624,444 624,444 624,444 
δit YES YES YES YES YES YES YES 
γjt YES YES YES YES YES YES YES 
ωij YES YES YES YES YES YES YES 

Note: PPML regressions. Fixed effects, distance*year interactions, border*year interactions, and constant not reported for the sake of simplicity. 
Standard errors (in parentheses) are clustered at the exporter, importer and time level. ***p < 0.01, **p < 0.05, *p < 0.1. 
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structural gravity model that has been shown to be isomorphic to many of the well-known theoretical models that deliver an aggregate 
gravity relation for trade flows (Head and Mayer, 2014; Allen et al, 2020). The model is an Armington model (Armington, 1969) in 
which consumers value goods produced in different locations according to a utility function with a constant elasticity of substitution σ 
> 1. Each country produces a single good. The production function has constant returns to scale and combines labor and an aggregate 
of internationally-traded goods in a Cobb-Douglas specification, as in the benchmark model of Allen et al (2020), with labor share 
parameter ζ. Labor is country-specific and consumers supply labor inelastically. Transporting goods from one country to another incurs 
in bilateral trade costs that are modeled as iceberg trade costs. The model implies a system of equations that implicitly determines the 
endogenous change in equilibrium prices in response to a change in trade costs. For any given change in trade costs, we solve for the 
endogenous change in prices, wages, and quantities numerically. The equilibrium trade flows from this specific model are consistent 
with a large set of alternative theoretical trade models.10 Using “exact hat algebra” à la Dekle et al. (2007), we map changes in the 
vector of trade costs  (τ̂ ij) faced by goods shipped from exporter i to importer j to changes in trade flows X̂ij, changes in real output Q̂i, 
and changes in welfare Ŵi (see Appendix B for a full specification of the model and further details). Welfare measures the change in 
consumption by a representative worker and, unlike other models, in this model the change in welfare does not equal the change in 
output because labor is not the only factor of production.11 

The solution of the model requires specifying two elasticities that are tied to the model’s structural parameters. The first of these 
elasticities is the trade elasticity. It governs the sensitivity of trade flows to changes in trade costs. In our model, this trade elasticity is 
determined by the constant elasticity of substitution between varieties and equals θ = σ − 1. The other elasticity that is important for 
the model is the supply elasticity. It determines the reaction of a country’s output to changes in (relative) export prices. This elasticity is 
tied to the relative importance of intermediate goods in the production function and is equal to ψ = (1 − ζ)/ζ. 

In our simulations, we set the trade elasticity θ to 3.8; this is the median value of the Armington trade elasticity reported by the 
meta-analysis by Bajzik et al. (2020). There is no similar meta-analysis fir the value of the supply elasticity. To calibrate ψ, we therefore 
rely on recent research by Huo et al (2019), who calculate the share of intermediates in the KLEMS database for various industries and 
countries. In their data, the 10th and 90th percentiles of this distribution are 0.31 and 0.67, respectively, which in turn correspond to 
supply elasticities of 0.45 and 2.03. We use the mid-point of this range and set the supply elasticity ψ to 1.24 in our simulations. 

The way we conduct our general equilibrium simulations is standard practice in the applied trade literature to obtain “benchmark 
trade and welfare estimates” stemming from changes in trade policy (Yotov et al., 2016). For example, using a similar approach, but 
(implicitly) setting the supply elasticity to zero, Mayer et al. (2019) study the trade and welfare gains of being a member of the EU, 
Felbermayr et al. (2020) the gains of being part of the GATT/WTO, and Baier et al. (2019) those deriving from a trade agreement 
between the EU and the US. Our model does not include different sectors, nor their interlinkages (i.e., input-output linkages; global 
value chains), or the possibility of accumulating assets or capital (because it is a static model). For these reasons, our results should be 
interpreted as lower bounds, given that the inclusion of these features in the model tend to increase the trade and welfare effects 
associated to the trade policy change (see, e.g., Caliendo and Parro, 2015).12 

As it is well known in the literature on structural gravity models (e.g., Head and Mayer, 2014), in the context of the general 
equilibrium model used, the estimates from Eq. (1) can be given a structural interpretation in terms of the vector of bilateral trade 
costs. In particular, the change in trade costs between any two scenarios can be computed as 

τ̂ − θ
ij = exp

(
β̃1ΔMATRij + ψ̃ΔZ′

ij
)
∀i, j,

where β̃1 and ψ̃ are the estimated values of the parameters in Eq. (1) and ΔMATRij and ΔZ′
ij are differences posited for the value of 

MATR and other covariates in an alternative scenario relative to the value in the baseline scenario. 
Because the model is a general equilibrium model, trade flows will vary also for countries that are not directly hit by changes in 

their trade costs, giving rise to so-called trade diversion effects. In the context of the Armington model used, part of these general 
equilibrium effects operates through changes in country-level prices and wage rates. They adjust in response to a change in trade costs 
and affect the relative costs of producing in all countries, including those that did not experience a change in trade costs. In addition, 
even for fixed prices and wages, a rise in bilateral trade costs for any given partner makes other producers more competitive in relative 
terms and leads to increased imports from these other sources. All of these effects are taken into account in the general equilibrium 
model. 

10 Our results on trade flows fit into the universal gravity framework of Allen et al. (2020) and are valid for any trade model that delivers the same 
trade elasticity and supply elasticity.  
11 As shown in Appendix B, the change in welfare in the model always exceeds the change in output unless labor is the only factor of production 

and, in that case, they coincide.  
12 In our case, the use of a model and estimation that distinguishes between sectors would not be advisable for three reasons. First, because MATR 

does not vary at the sectoral level, and therefore it cannot be used to inform the counterfactuals. Second, sectoral data including domestic trade 
flows covers only the recent period, which leaves out the period in which MATR was highest. Third, there is less consensus on the value of sectoral 
trade elasticities, and results are very dependent on their values. 
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6. Scenarios 

6.1. Autarky benchmark for Russia 

Before describing a scenario of world trade fragmentation, we first study what would happen if Russia were forced into complete 
autarky, presumably the worst possible outcome for Russia. In a first pass, we can determine the impact on Russia’s welfare directly 
from the well-known sufficient-statistics ACR formula by Arkolakis et al (2012), which requires knowing only the initial trade 
openness of Russia and assuming a value for the trade elasticity, without the need to solve for the full general equilibrium. Russia’s 
share of expenditure on domestic goods in our data is 0.845. By applying the ACR formula with a trade elasticity of 3.8 we find that a 
move to complete autarky would lead to a change in welfare of (0.845)1/3.8 -1 = -4,3%.13 However, in our model with roundabout 
production presented in the previous section, welfare costs are larger, as activity is also affected by a positive supply elasticity. In this 
case, Russia’s welfare losses would be -9.4%.14 We discuss in the appendix how to calculate welfare for all countries for this scenario.15 

With Russia becoming autarkic, both imports and exports of all countries to and from Russia drop to zero. Therefore, countries with 
strong trade ties to Russia, which happen to be all geographically close to Russia, would be the ones most affected. Among them, the 
country most negatively affected is Belarus, whose total trade is predicted to drop by 42%, leading to a welfare loss of -16%, larger than 
that of Russia given its larger reliance on trade.16 The five next most affected countries are Mongolia (-5.8%), Armenia (-4.7%), 
Kyrgyzstan (-4.1%), Kazakhstan (-4.0%), and Tajikistan (-3.6%), all of them contiguous or close to Russia. In contrast, for countries 
that are not geographically close to Russia, and, therefore, trade less with Russia, welfare losses are relatively muted, and the majority 
of countries in the world will be almost unaffected (Fig. 5).17 

6.2. Scenario: fragmentation of world trade 

We next consider two scenarios in which trade becomes fragmented. In the first scenario, called the fragmentation scenario, we 
simulate the effect of a world fragmented into two antagonizing blocs, the Western and the Eastern bloc, who raise barriers to trade 
between them. A third bloc, called the Neutral bloc, includes countries that do not belong to either bloc. We categorize individual 
countries as belonging to any of these three blocs according to how they voted in the United Nations (UN) General Assembly on the 
resolution adopted on 7 April 2022 concerning the suspension of the rights of membership of the Russian Federation in the Human 
Rights Council.18 We codify the members who voted in favor of suspension (voted “yes”) as part of the Western bloc, those against the 
suspension (voted “no”) as part of the Eastern bloc, and those who abstained or did not participate in the vote (“abstention” or “non- 
voting”) as part of the Neutral bloc (Fig. 6). Table A.3 in the Appendix A reports the votes cast by each UN member. 

We construct the fragmentation scenario by raising bilateral trading costs for trade between countries belonging to opposing blocs. 
To do so, we search for the highest MATR for each country in the Western and Eastern blocs throughout history and then raise trade 
costs between any given country and members of the opposing bloc bilaterally to this maximum level.19 We use the year 2019 as the 
baseline level, because it is the most recent year of trade (and trade restrictions) data. Trade costs between the Neutral bloc and the 
other two blocs remain constant in this scenario. 

We report the maximum of MATR by country in Table A.3 in the Appendix. Most peaks in MATR index corresponds to the Cold War 
era, a period also characterized by limited trade across blocs. By setting each country’s MATR to its own maximum for cross-bloc trade 
we ensure that the scenario takes into account idiosyncratic reasons for why individual countries may differ in their tolerance to 
restricting trade. Moreover, because countries have had these high values of MATR in the past, it is not unreasonable to assume that 
they are capable to enact the legal framework to instate and enforce them again. 

Following the steps described in the prior section, we first calculate 

13 This calculation is sensitive to the level of domestic trade in the data. As explained in section 2, we construct domestic trade as GDP minus total 
exports instead of using gross production, in order to obtain data for a large number of countries. Doing the welfare calculation using domestic trade 
from the TiVA dataset leads to a somewhat larger welfare loss. The change in welfare for Russia of moving to complete autarky would be (0.809)1/3.8 

-1 = -5,4%.  
14 Using data from TiVA, the variation in welfare would be -11.7%.  
15 In practice, the model can be solved numerically by assuming that trade costs between Russia and the rest of the world increase to a very large 

number. We simulate an increase of trade costs of one billion (109) and verify that the welfare loss for Russia in the numerical solution is numerically 
identical to the solution obtained in closed form.  
16 in detail, the reason for this is that Belarus simultaneously has very strong trade ties with Russia and is relatively small compared to Russia. This 

implies that, after losing Russia as a trade partner, the gap between export prices and import prices, which determines the welfare change, rises more 
sharply for Belarus than for Russia.  
17 In the numerical solution there are also seven small countries (ATG, LBR, BLZ, LSO, VUT, BHS, KIR) with welfare gains. However, their predicted 

increase of trade is less than 2% in all cases, and their welfare gains are at most 0.1%.  
18 See the UN Digital Library for the text of the resolution and the vote records, respectively available at: https://digitallibrary.un.org/record/ 

3968037 and https://digitallibrary.un.org/record/3967778.  
19 The recent experience of Venezuela in increasing non-tariff barriers to historically high levels suggests that the scenario considered in the 

analysis, while highly hypothetical, is a possible one. 
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ΔMATRij =

{
MATRMAX

ij − MATR2019
ij

0
if i and j belong to antagonizing blocs

otherwise  

and then modify trade bilateral trade costs by scaling the change in MATR by the point estimate of β1 reported in column 3 of Table 3: 

τ̂ − θ
ij = exp

(
− 0.0627 × ΔMATRij

)
∀i, j.

The model is solved by using these changes in trade costs and trade flow data for the year 2019 as inputs for the algorithm of the 
extended model described in Appendix B. 

6.3. A more severe fragmentation scenario 

In a second scenario, in addition to the increase in MATR for members of opposing blocs, we simulate a unilateral exit of the Eastern 
bloc from the WTO. This compromises the ability to trade between the Eastern and the Neutral bloc, because trade between these two 
regions would not benefit from the trade-creation benefits inherent to WTO. At the same time, we also assume that all trade agreements 
between the Eastern and Western bloc are canceled, which will further increase the restrictions between the Western and Eastern bloc. 
In this exercise, we assume that entering and exiting a trade agreement and the WTO have symmetric effects—this is a common 

Fig. 5. Welfare if Russia becomes fully autarkic. 
Note: The figure shows the change in welfare that would result if Russia were to become autarkic. Countries shown in blue experience an 
improvement in welfare, and those in red a worsening. Units are percentage points. Welfare can be interpreted as the change in the real wage of 
workers in a country. The scales are different for positive and negative values, and the negative scale is capped at -15. 

Fig. 6. Definition of trade blocs. 
Note: The figure shows three trade blocs according to how countries voted in the United Nations (UN) General Assembly on the resolution adopted 
on 7 April 2022 concerning the suspension of the rights of membership of the Russian Federation in the Human Rights Council. Countries shown in 
blue voted “Yes” and belong to the “Western” bloc. Countries in red voted “No” and belong to the “Eastern” bloc. Countries in yellow either 
abstained or did not vote and belong to the “Neutral” bloc. Countries shown in grey are countries without MATR or trade data, and they are excluded 
from the simulations regardless of their vote. 
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approach in the literature (see Mayer et al., 2019; Campos and Timini, 2022).20 

To calculate the increase in bilateral trade costs due to the Eastern bloc’s exit of WTO, we “switch off” the WTO dummy for trade 
flows involving a country in the Eastern bloc and a country in any of the other two blocs: 

ΔWTOij =

{
− 1
0

if i and j are in WTO and exactly one is in the Eastern bloc
otherwise 

To calculate the impact of eliminating free trade treaties, we define 

ΔTAij =

{
− 1
0

if i and j have a TA and they are in antagonizing blocs
otherwise 

In this scenario, the change in trade costs is modeled as 

τ̂ − θ
ij = exp

(
− 0.0627 × ΔMATRij + 0.216 × ΔWTOij + 0.365 × ΔTAij

)
∀i, j.

where the point estimates are again taken from column 3 of Table 3. 
As before, the model is solved by using these changes in trade costs and trade flow data for the year 2019 as inputs for the algorithm 

of the extended model described in Appendix B. 

6.4. Trade between blocs 

The main results from these two scenarios are illustrated in Table 5, which aggregates bilateral trade flows at the bloc level. In the 
first scenario, exports from the Eastern to the Western bloc are estimated to fall by 22% and exports from the Western to the Eastern 
bloc by roughly 33%. The neutral bloc benefits by attracting some of the trade volume reduction between the antagonizing blocs due to 
trade diversion. This bloc is predicted to increase its exports to the Eastern bloc by 6%, but its imports from the Eastern and Western 
blocs are reduced because of the drop in output in those regions. The typical country in the Eastern bloc suffers a larger welfare drop 
compared to the typical Western country, although this differs by country, as we will discuss later.21 

In the second scenario, the withdrawal of the Eastern bloc from WTO implies that trade between the Neutral and Eastern bloc also 
falls sharply (dropping by 24%–25%). As a result, the Neutral bloc increases trade with the Western bloc due to the trade diversion 
effect. Notably, the increased costs of trading with the Eastern bloc, also raise trade by partners within the Neutral bloc. The welfare 
loss for the median Eastern bloc country increases by 1 percentage point relative to the first scenario. For the typical Western bloc 
country, welfare losses also increase, but only at 0.3 percentage points. In this scenario, the typical neutral country experiences a 
welfare loss that is only slightly below that of the typical Western country. 

6.5. Trade at the country level 

The results presented in the previous section mask significant heterogeneity across countries (see Tables A.4 and A.5 in the 
Appendix A for the full set of country-level results). In general, countries that were more open to begin with are more affected by a 
fragmentation between blocs, as are countries with strong trade relationships with countries belonging to the opposite bloc. South 
Korea, Chile and Peru are examples of this phenomenon, as their strong trade relationship with China is hampered by the fact that 
China belongs to the Eastern bloc while they are part of the Western bloc.22 As a result, the effect on their trade flows and welfare is 
among the largest in the Western bloc. In the Eastern bloc, Hong Kong is in an analogous situation. 

Geography also plays an important role, as countries that are in a region that aligns primarily with the opposing bloc experience a 
sharp increase in the average distance of their trade. Nicaragua and Bolivia are two examples. They belong to the Eastern bloc whereas 
virtually their neighbors on the American continent align with the Western bloc. Consequently, Nicaragua and Bolivia are placed, 

20 Glick and Rose (2016) show that this is the case for entering and exiting currency unions. In case of the WTO, the symmetry assumption 
translates in interpreting the WTO exit as the reestablishment of all tariffs and non-tariff measures eliminated with the entry in the WTO system.  
21 As described in detail in the Appendix B, by setting the supply elasticity ψ = 0, the model boils down to a standard trade model – in the spirit of 

Head and Mayer (2014). In this case, given that labor is the only factor of production, i.e., production will not depend on foreign inputs, welfare 
changes are more limited in size. This is a typical feature of these types of models that is further reinforced by the absence of features such as 
multiple factors of production, industries, elasticities of substitution; interlinkages among sectors of the economies or production steps (i.e., 
input-output linkages, global value chains); dynamic features (e.g., capital accumulation). This simpler version, however, is a standard approach in 
the literature, that interprets reported welfare losses as lower bound effects. However, welfare numbers obtained in our scenarios are large for these 
models. Indeed, to put our results in context, welfare losses deriving from trade fragmentation are up to approximately ten times - for the typical 
country in the Eastern bloc – and three times – for the typical country in the Western bloc – the size of the US and China welfare losses stemming 
from the 2018 trade war (Caliendo and Parro, 2022). These numbers correspond to approximately three times – for the typical country in the Eastern 
bloc – the size of Mexico’s welfare gains from joining the North American Free Trade Agreement (NAFTA; Caliendo and Parro, 2015).  
22 In the case of South Korea, because it is part of value chains that process goods imported from China to be exported to the Western bloc, the 

effect might be even larger in the short term, as these value chains cannot be rebuilt that quickly. On the other hand, it is common to interpret the 
results from general equilibrium trade models with flexible prices and full employment of production factors –as the one we use- as indicative of 
long-term effects. 
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respectively, in the first and fourth position in the ranking of countries with the largest welfare drop in the Eastern bloc. 
In the Neutral bloc, there are several countries that are hit hard in the more severe fragmentation scenario. The country most 

affected is Mongolia, which is landlocked between Russia and China. It is expected to suffer a welfare loss equivalent to 6.9% of annual 
per-capita consumption. Other countries that are affected in a special way in this scenario are Cambodia, Malaysia, Thailand, and 
Singapore, who are very reliant on trade with China, as well as a number of African and Middle Eastern countries who have strong 
trade links with China (Fig. 7). 

6.6. Robustness checks 

An important caveat that we addressed in the estimation of the impact of MATR is that we use GDP instead of gross production to 
construct domestic trade. We showed that the coefficient of our estimation is not significantly different from the one obtained from 
replicating our estimation with data from the OECD Trade in Value Added (TiVA) database, a database in which domestic trade can be 
constructed in a theory-consistent way, using gross production data. Despite of these prior empirical results, domestic trade might still 
be measured with error, bias the measure of initial domestic trade shares, and potentially affect our counterfactual exercises. To 
address this possibility, we replicate our counterfactual simulation exercises using the TiVA dataset. In Figs. A.1 and A.2 (in the ap-
pendix), we compare the results obtained for the intersection of 60 countries that are present in both datasets in the more severe 
scenario. The drop in trade flows is very similar when using both datasets. If anything, the fall in trade is predicted to be slightly more 
pronounced for Russia and China than in our baseline results. On the other hand, for welfare there are more cases for which results do 
not align perfectly, which implies that the measure of domestic trade does have an impact on the results for welfare. There does not 
seem to be a systematic bias, however, as there are some countries for whom the results in the TiVA dataset are larger and some for 
whom they are smaller. Specifically, Russia is expected to suffer a greater welfare loss when using TiVA data and China is expected to 
suffer a greater loss in our baseline results. 

7. Conclusions 

At least since the end of World War II, countries employed a mix of very diverse policies to restrict trade, including tariffs, quotas, 
import and export restrictions (such as import and export licenses, financing and foreign exchange requirements, etc.), as well as 
restrictions in the making of international payments and transfers (whose aim is often to support international trade and finance). 
Recent developments have reignited the interest in quantifying the effects of trade policy restrictions. 

Our paper contributes to the literature by exploiting a new aggregate measure of trade restrictions (Estefania-Flores et al., 2022), 
that spans over the last 70 years and includes up to 157 countries. We use this new measure to estimate—in a theory-consistent 
structural gravity framework—the potential impact of a hypothetical scenario of trade fragmentation into three different trade 
blocs (Western, Eastern, Neutral). These blocs are defined according to how countries voted on the suspension of the rights of 
membership of the Russian Federation in the United Nations Human Rights Council on 7 April 2022. 

In our preferred specification, we find that a one standard deviation increase in MATR implies the reduction of international (with 
respect to domestic) trade by approximately 31%. A fragmentation into three trade blocs (Western, Eastern, and Neutral) and the 
return of trade restrictions could have large effects on trade flows between trade blocs, reducing them between 22% and 57%, in the 
most extreme scenarios. Countries in the Eastern bloc would suffer the largest drop in welfare although, in the most extreme scenarios, 
individual countries in the Western and Neutral bloc are expected to suffer large welfare drops as well. 

The focus of our analysis, however, is on the between-country trade and welfare effects of trade restrictions. This means that it does 
not shed light on the within-country effects, i.e., the distribution of these effects across sectors, firms, and households. Changes in trade 
costs are known to generate winners and losers and may modify the welfare calculations. For example, Antràs et al (2017) study an 
episode in which increases in inequality may remove around 20% of the gains from trade. More recently, Galle et al (2023) studied the 
“China shock” for the United States and found that although some groups may experience welfare changes that are of the opposite sign 
and up to four times as large as average welfare gains or losses, using a social welfare function with reasonable values for the inequality 
aversion parameter results in inequality-adjusted gains from trade not very different from those with no inequality aversion. In our 
scenarios, it is uncertain whether trade fragmentation would lead to more or less inequality, and the outcome could also be 

Table 5 
Change in trade volumes between trade blocs.  

Exports from/to Western bloc Eastern bloc Neutral bloc Welfare (median) 

Scenario: Fragmentation into trade blocs 
Western bloc 0,9 -33,4 2,3 -0,5 
Eastern bloc -22,2 4,6 -1,9 -2,3 
Neutral bloc -0,8 5,8 0,2 0,0 
Scenario: Fragmentation + WTO exit of the Eastern bloc 
Western bloc 2,5 -57,5 3,1 -0,8 
Eastern bloc -42,8 12,0 -25,2 -3,4 
Neutral bloc 1,9 -24,2 3,2 -0,5 

Note: Trade refers to international trade only. General equilibrium results assume a trade elasticity of 3.80 and a supply elasticity of 1.24. Welfare is 
reported for the median country in each trade bloc. 
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country-dependent, so it is difficult to determine the direction in which welfare change should be adjusted. 
Moreover, because the model we use is static, and our simulations compare two steady-state equilibria with different trade costs, it 

does not shed light on the transition dynamics, or the economic costs that could accrue when moving from one equilibrium to the other. 
A point made by Costinot and Rodríguez-Clare (2018) is that various frictions in the reallocation of factors would lead to a slow 
adjustment to changes in trade costs, implying a lower trade elasticity in the short run and a higher trade elasticity in the long run. 
Losses from reallocation would then decline over time, so that the present value of losses would exceed losses calculated from the 
steady state. 

An additional concern about using a static model is that it does not take into account so-called “dynamic gains from trade” accruing 
from capital accumulation or innovation. Ravikumar et al (2019) show that increased capital accumulation adds to the gains from 

Fig. 7. Welfare in the more severe scenario. 
Note: The figure shows the change in welfare in the scenario in which the world fragments into trade blocs and Eastern bloc exits the WTO. 
Countries shown in blue experience an improvement in welfare, and those in red a worsening. Units are percentage points. Welfare can be 
interpreted as the change in the real wage of workers in a country. The scales are different for positive and negative values, and the negative scale is 
capped at -15. The full set of results is available in Appendix A.5. 

Fig. A.1. Impact on international trade in the severe scenario in a replication with data from TiVA. 
Note: The figure compares our baseline results for the change in international trade flows in the severe fragmentation scenario with a replication 
that uses data from TiVA. The TiVA dataset contains data for only 66 countries, but has the advantage that domestic trade flows can be constructed 
from gross production instead of GDP. We show results for the set of 60 countries that appear in both datasets. Each point corresponds to a country. 
The horizontal dimension refers our baseline results and the vertical dimension to the results obtained with data from TiVA. The units on both axes 
are percentage points. Observations above the 45-degree line indicate that the drop in international trade is larger in our baseline results than in the 
replication using data from TiVA. Observations below the 45-degree line indicate that the drop in international trade is larger when using the 
TiVA database. 
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trade from liberalization. Also, based on recent work by Perla et al (2021) and Buera and Oberfield (2020), it can be argued that trade 
liberalization leads to more innovation. If trade policy becomes more restrictive, as in our fragmentation scenarios, the underlying 
forces that lead to more capital accumulation and more innovation would work in reverse, which would imply that the welfare losses 
calculated from a static model are underestimated. 

Finally, our analysis considers exclusively the trade channel of increasing fragmentation. Other channels, such as the financial and 
banking channels, may strengthen the trade effects of trade restrictions. All these issues deserve further research and consideration. 
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Appendix A: Tables and figures 

Fig. A1, Fig. A2, Table A1, Table A2, Table A3, Table A4, Table A5 

Appendix B 

Our model is the benchmark Armington model with roundabout production described by Allen et al (2020). We first present a 
simpler model, without a positive supply elasticity, along the lines of the workhorse model of Head and Mayer (2014), and then 
introduce intermediate goods into the production function and indicate the differences with the simpler model. 

Theoretical model without roundabout production 

Consumers in country j consume qij ≥ 0 units of the product produced in country i. Utility exhibits a constant elasticity of sub-
stitution (CES), σ > 1: 

Uj =

(
∑

i
α

1
σ
ijq

σ− 1
σ

ij

)
σ

σ− 1 

The coefficient αij ≥ 0 is a utility shifter that captures tastes for varieties. The price paid for good qij is pij. Total expenditure by 
consumers in country j is denoted by Ej. Utility maximization leads to the usual CES demand function: 

Fig. A.2. Impact on welfare in the severe scenario in a replication with data from TiVA. 
Note: The figure compares our baseline results for the change in welfare in the severe fragmentation scenario with a replication that uses data from 
TiVA. The TiVA dataset contains data for only 66 countries, but has the advantage that domestic trade flows can be constructed from gross pro-
duction instead of GDP. We show results for the set of 60 countries that appear in both datasets. Each point corresponds to a country. The horizontal 
dimension refers our baseline results and the vertical dimension to the results obtained with data from TiVA. The units on both axes are percentage 
points. Observations above the 45-degree line indicate that the welfare loss is larger in our baseline results than in the replication using data from 
TiVA. Observations below the 45-degree line indicate that the welfare loss is larger when using the TiVA database. 
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Table A.1 
Descriptive statistics on main variables.  

Variable Source Obs. Mean Std. dev. Min. Max. 

Measure of Aggregate Trade Restrictions (MATR) Estefania-Flores et. al. (2022) 8132 11.92 4.83 2 21 
Bilateral Trade CEPII gravity database 625,676 2,678,563 1.04E+08 0.00 1.99E+10 
GATT dummy CEPII gravity database 13,458 0.40 0.49 0 1 
WTO dummy CEPII gravity database 11,284 0.28 0.45 0 1 
RTA dummy CEPII gravity database 13,834 0.41 0.49 0 1 
Distance (log) CEPII gravity database 1036,438 8.75 0.82 2.26 9.89 
Most Favored Nation Tariffs World Bank WDI 359,438 8.07 11.01 0 421.5  

Table A.2 
MATR trade effects – Further robustness tests.   

Robustness test MATRijt Observations  Robustness test MATRijt Observations 

1 Bretton Woods era 
(1949–1973) 

-0.0450*** 
(0.0135) 

61,246 20 MATR component: 
Payment Restrictions 

-0.120*** 
(0.0380) 

624,432 

2 Post-Bretton Woods era (1974-)  -0.0657*** 
(0.0136) 

562,378 21 MATR component: 
Import Restrictions 

-0.121*** 
(0.0413) 

624,432 

3 Excluding 
Africa 

-0.0648*** 
(0.0129) 

595,346 22 MATR component: 
Export Restrictions 

-0.200*** 
(0.0374) 

624,073 

4 Excluding 
Asia and Pacific 

-0.0558*** 
(0.0131) 

594,934 23 MATR component: 
Payment for Invisibles Restrictions 

-0.106*** 
(0.0294) 

621,593 

5 Excluding 
Europe 

-0.0547*** 
(0.0158) 

578,887 24 MATR component: 
Exchange Measures and Multiple 
Currency Practices 

-0.0758 
(0.0894) 

621,741 

6 Excluding 
Middle East and Central Asia 

-0.0655*** 
(0.0131) 

608,274 25 MATR component: 
Prescription of Currency Req. and Restr. 
to Banknotes Imports and Exports 

-0.155*** 
(0.0497) 

624,432 

7 Excluding 
Americas 

-0.0680*** 
(0.0151) 

592,288 26 Additional control: Normalized Financial 
Reform Index 

-0.0305** 
(0.0133) 

221,033 

8 Only 
Advanced Economies 

-0.0478*** 
(0.0125) 

330,014 27 Additional control: Normalized Product 
Market Aggregate Index 

-0.0654*** 
(0.0130) 

221,033 

9 Only 
Emerging Economies 

-0.0945*** 
(0.0204) 

577,263 28 Additional control: Normalized Capital 
Account Index 

-0.0507*** 
(0.0137) 

221,033 

10 Using IMF (origin country) trade 
data 

-0.0673*** 
(0.0133) 

582,819 29 Additional control: Normalized Labor 
Market Index 

-0.0614*** 
(0.0124) 

202,401 

11 Using COMTRADE (origin 
country) trade data 

-0.0684*** 
(0.0116) 

528,594 30 Additional control: quadratic form -0.0758*** 
(#) 

624,444 

12 Using COMTRADE (destination 
country) trade data 

-0.0560*** 
(0.0106) 

573,598 31 Additional control: banking crises -0.0638*** 
(0.0124) 

299,629 

13 Using BACI - CEPII trade data -0.0439*** 
(0.0164) 

386,296 32 Additional control: currency crises -0.0622*** 
(0.0130) 

331,454 

14 Principal Factor from MATRV5 -0.307*** 
(0.0626) 

555,123 33 Additional control: inflation crises -0.0565*** 
(0.0126) 

326,486 

15 Principal Component from 
MATRV5 

-0.121*** 
(0.0246) 

555,123 34 Additional control: crises (banking, 
currency, or inflation) 

-0.0638*** 
(0.0128) 

299,396 

16 Sum of coVII_A coVII_B coVII_C 
coVII_D coVII_E coVII_F 

-0.102*** 
(0.0217) 

624,432 35 Balanced panel -0.0465*** 
(0.0147) 

46,980 

17 Sum of coII_* coIV_* coVII_* 
coIX_A_* 

-0.0669*** 
(0.0125) 

624,432 36 Zero-inflated -0.0883*** 
(0.0229) 

979,851 

18 Sum of coIV_* coVII_* coIX_A_* -0.0499*** 
(0.00810) 

624,432 37 Domestic trade based on gross output 
data 
(1995–2018) 

-0.0622*** 
(0.0189) 

89,256 

19 Sum of AREAER. All 
subcomponents 

-0.0350*** 
(0.00667) 

624,432     

Note: PPML regressions. The results reported in this table are derived from equations that are identical to our main specification (Column 3, Table 3), 
inclusive of the fixed effects considered (δit ; γjt ; ωij), apart from the changes indicated in each column title. Fixed effects and constant not reported for 
the sake of simplicity. Standard errors (in parentheses) are clustered at the exporter, importer and time level. ***p < 0.01, **p < 0.05, *p < 0.1. # 
marginal effect calculated at the mean. Significance obtained by testing the difference from zero of the sum of the coefficients.  
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Table A.3 
UN General Assembly resolution votes on the suspension of the rights of membership of the Russian Federation and MATR maximum values by 
country.  

Advanced economies 
Country Vote Max MATR Date max. MATR Country Vote Max MATR Date max. MATR 

AUS Yes 17 1949–1958 ISR Yes 18 1954–1961 
AUT Yes 16 1950–1952 ITA Yes 17 1973–1975 | 1949–1960 
BEL Yes 16 1954 JPN Yes 13 1950–1957 
CAN Yes 7 2005–2020 KOR Yes 16 1968–1972 | 1955–1959 
CHE Yes 14 1950–1957 | 1965–1974 LVA Yes 7 2006–2011 
CZE Yes 12 1991–1992 NLD Yes 18 1952 
DEU Yes 18 1949–1952 NOR Yes 15 1949–1972 
DNK Yes 13 1950–1952 | 1971–1972 NZL Yes 13 1961–1971 | 1976–1978 
ESP Yes 17 1967–1978 | 1950–1959 PRT Yes 16 1971–1976 
EST Yes 11 1993 SGP Abstention 10 1965–1975 
FIN Yes 16 1961–1969 | 1955–1956 SVK Yes 17 1981–1986 
FRA Yes 16 1957–1958 SVN Yes 12 1993–1994 
GBR Yes 15 1949–1957 | 1965–1978 SWE Yes 12 1956–1957 | 1966–1972 
GRC Yes 17 1949–1952 USA Yes 5 1994–2013 | 1954–1968 
IRL Yes 17 1965      

Emerging economies 
Country Vote Max MATR Date Max. MATR Country Vote Max 

MATR 
Date Max. MATR 

AGO Abstention 18 2000 | 2013–2017 | 
1989–1990 

LBN Non- 
voting 

8 2015–2020 | 2001 

ALB Yes 13 2006–2008 LBR Yes 13 1989–1990 
ARE Abstention 5 2004–2020 LKA Abstention 20 1968–1976 | 1966 
ARG Yes 18 1971–1976 | 1964–1966 LSO Abstention 16 2016–2020 
ARM Non-voting 10 1994 | 1992 MAR Non- 

voting 
18 1978–1987 

ATG Yes 13 2001–2020 MDA Yes 16 1992 
AZE Non-voting 15 2008–2019 MDG Abstention 18 1971–1972 
BDI No 17 1998 MDV Abstention 9 1979 
BEN Non-voting 16 1987–1989 MEX Abstention 14 1990 
BFA Non-voting 17 2005–2016 MLI No 17 1963–1967 | 1971–1973 
BGD Abstention 19 2020 MMR Yes 21 1990 
BGR Yes 15 1997–2000 MNG Abstention 12 1991 
BHR Abstention 10 1972–1975 MOZ Abstention 17 1984 
BHS Yes 14 2006–2020 MRT Non- 

voting 
18 1991–1992 

BIH Yes 16 2019 MWI Yes 17 2002 | 1982–1987 | 2005 | 1968–1975 
BLR No 19 1998 MYS Abstention 17 1957–1972 
BLZ Abstention 16 2002–2003 | 2005–2016 NAM Abstention 16 1990–1994 | 2002–2016 
BOL No 16 1949–1955 NER Abstention 19 1982–1984 | 1968–1977 
BRA Abstention 20 1949–1964 NGA Abstention 16 2002–2004 | 1982 
BRB Abstention 16 1970–1993 NIC No 15 1978–1985 
BRN Abstention 8 2009–2012 NPL Abstention 18 2017–2020 
BTN Abstention 17 2012–2020 OMN Abstention 7 1971–1972 
BWA Abstention 13 1996–1998 | 1970–1980 PAK Abstention 19 1965–1991 
CAF No 17 1971–1973 PAN Yes 6 1968–1996 
CHL Yes 18 1966–1968 | 1970–1972 PER Yes 20 1974–1977 
CHN No 19 1982–1992 PHL Yes 16 1949–1951 
CIV Yes 17 1994 | 2006–2016 PLW Yes 6 2013–2020 
CMR Abstention 19 1968–1970 | 1963–1966 PNG Yes 17 2001–2003 
COG No 19 1971–1973 POL Yes 14 1989 
COL Yes 16 1949–1950 PRY Yes 17 1950 
CRI Yes 19 1976–1979 QAT Abstention 6 2004–2007 | 1972 
DMA Yes 17 1978–1985 | 1987–1996 ROU Yes 18 1972–1988 
DOM Yes 18 1982–1986 RUS No 19 1998–1999 | 2001 
DZA No 18 1963–1964 RWA Non- 

voting 
18 1973 

ECU Yes 17 1966–1984 SAU Abstention 8 1957–1958 
EGY Abstention 19 1986–1989 SDN Abstention 18 1969–1984 
ETH No 17 1997–2002 SEN Abstention 17 1971–1973 
FJI Yes 17 1971–1978 SLB Non- 

voting 
15 2020 

GAB No 17 1968–1973 | 1963–1966 SLE Yes 18 1962–1982 
GEO Yes 11 1992 | 2001–2003 | 

2010–2011 
SLV Abstention 17 1981–1986 

GHA Abstention 20 1973–1974 TCD Yes 18 1971–1973 | 1978–1988 

(continued on next page) 
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qij = αijp− σ
ij EjPσ− 1

j , (A.1) 

where 

Pj =

(
∑

j
αijp1− σ

ij

) 1
1− σ  

is the Dixit-Stiglitz price aggregator. 
Each country i produces a single differentiated good using labor Li, which is immobile across countries. Labor is inelastically 

supplied and commands the wage rate wi. The production technology has constant returns to scale: f(Li) = AiLi, where Ai > 0 is a 
country-specific productivity parameter. Under the assumption of perfect competition, factory prices equal the marginal costs: 

pi =
wi

Ai 

Trade costs τij ≥ 1 are specific to each country pair. By arbitrage in international markets, the price paid for the good of country i 
country j is 

pij = τijpi = τij
wi

Ai
. (A.2) 

A country’s total income equals the value of output and also total factor payments: 

Yi = piAiLi = wiLi 

The trade deficit of a country equals the value of its imports minus the value of its exports, or the difference between its income and 
expenditure: 

Dl ≡
∑

i∕=l

pilqil −
∑

i∕=l

pljqlj = (El − pllqll) − (Yl − pllqll) = El − Yl 

The sum of trade deficits over all countries is zero in equilibrium: 
∑

i
Di =

∑

i
(Ei − Yi) = 0 

Finally, market clearing in the goods market implies that the supply of a country’s good is equal to total demand, including the 
resource cost of transporting goods to different destinations: 

AiLi =
∑

j
τijqij. (A.3)  

Table A.3 (continued ) 

Emerging economies 
Country Vote Max MATR Date Max. MATR Country Vote Max 

MATR 
Date Max. MATR 

GIN Non-voting 19 1975–1983 TGO Abstention 17 2006 
GMB Abstention 14 1981–1984 THA Abstention 16 1949–1955 
GNB Abstention 18 2006–2009 TJK No 15 1993–1994 | 2015–2017 | 2000–2001 | 2020 
GTM Yes 18 1963–1972 TLS Yes 4 2002 | 2011–2020 
HND Yes 16 1985–1987 TON Yes 12 2018–2020 
HRV Yes 14 2001–2002 | 1992–1993 TUN Abstention 21 1959–1969 
HTI Yes 13 1981–1983 TUR Yes 17 1967–1979 
HUN Yes 15 1990 TUV Yes 2 2011–2020 
IDN Abstention 19 1949–1961 TZA Abstention 19 1964–1970 
IND Abstention 19 1950–1995 | 1998–2012 UGA Abstention 18 1982–1983 | 1991 
IRQ Abstention 16 1998–2002 | 1994 UKR Yes 18 2010–2017 
JAM Yes 18 1962–1966 URY Yes 9 2007–2020 
KAZ No 18 1992 UZB No 19 2001–2002 
KEN Abstention 17 1963–1972 VEN Non- 

voting 
17 2014–2017 

KGZ No 11 2011–2015 VUT Abstention 6 2007–2020 
KHM Abstention 13 1963–1970 | 1993–2002 | 

2010–2012 | 1960–1961 
YEM Abstention 14 1991–1993 

KIR Yes 3 2001–2020 ZAF Abstention 16 2007–2008 | 2013–2020 
KWT Abstention 10 1963–1969 ZMB Non- 

voting 
17 1967–1972 

LAO No 17 1962–1974 | 1977–1987 ZWE No 19 2002–2007  
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Table A.4 
General equilibrium country-level results in the first scenario (fragmentation into three blocs).   

Eastern bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

NIC -1,2 -27,5 3,1 -20,2 -4,7 -8,3 
COG 3,1 -31,9 0,0 -5,1 -4,1 -7,2 
HKG 6,0 -31,2 5,4 -6,2 -1,9 -3,4 
BLR 3,4 -31,9 2,0 -8,4 -1,8 -3,2 
BOL -3,5 -39,8 1,9 -22,2 -1,7 -3,1 
GAB -0,5 -27,1 0,4 -9,2 -1,6 -2,8 
RUS 3,3 -32,5 2,4 -19,3 -1,4 -2,5 
DZA -2,1 -32,1 1,2 -19,9 -1,4 -2,5 
KAZ 2,8 -35,0 2,5 -15,5 -1,4 -2,4 
UZB 4,6 -31,2 3,2 -11,9 -1,3 -2,3 
MLI 3,4 -25,6 0,9 -8,0 -0,9 -1,6 
CHN 4,8 -25,4 1,3 -14,8 -0,8 -1,5 
KGZ 2,6 -17,6 1,9 -2,8 -0,5 -0,9 
CAF 12,9 -20,9 28,5 -2,5 -0,4 -0,7 
BDI 6,5 -35,0 6,8 -3,2 -0,3 -0,5 
ZWE 5,3 -32,7 0,1 -4,1 -0,3 -0,5 
LAO 2,3 -24,5 1,0 -1,1 -0,2 -0,4 
ETH 10,4 -25,2 12,7 -2,5 -0,2 -0,3 
TJK 4,1 -19,7 1,2 -1,2 -0,2 -0,3   

Neutral bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

KHM -0,6 0,4 0,6 0,2 -0,2 -0,4 
BRN 1,4 -2,2 0,1 -0,9 -0,2 -0,3 
BLZ 0,1 0,2 0,4 0,2 0,0 -0,1 
BGD -1,7 0,3 0,1 -0,2 0,0 0,0 
QAT 4,0 -1,5 0,9 0,0 0,0 0,0 
LSO -0,2 0,3 0,4 0,3 0,0 0,0 
MDG -0,9 0,3 0,3 0,1 0,0 0,0 
NPL -2,2 1,3 0,6 0,2 0,0 0,0 
ARE 0,3 0,2 0,3 0,3 0,0 0,0 
LBN 0,0 0,0 0,1 0,0 0,0 0,0 
UGA -1,3 1,1 0,3 0,2 0,0 0,0 
PAK -1,2 0,6 0,5 0,2 0,0 0,0 
TUN -0,3 0,0 -0,2 0,0 0,0 0,0 
NGA -0,8 0,2 0,5 0,1 0,0 0,0 
BTN -2,3 2,1 0,3 0,3 0,0 0,0 
MDV -1,9 2,3 0,2 0,3 0,0 0,0 
RWA -1,4 1,8 0,4 0,3 0,0 0,0 
LKA -1,0 1,1 0,1 0,3 0,0 0,0 
MOZ 1,5 0,1 0,3 0,4 0,0 0,0 
BFA 3,0 -0,3 0,2 0,0 0,0 0,0 
TZA -1,1 1,7 0,3 0,4 0,0 0,0 
KEN -1,3 1,4 0,3 0,4 0,0 0,0 
VEN 3,5 0,5 -0,3 0,8 0,0 0,0 
BWA 3,8 0,3 0,2 0,5 0,0 0,0 
MAR -0,6 0,4 0,2 0,2 0,0 0,0 
BRB -0,4 0,8 0,3 0,7 0,0 0,0 
EGY -0,6 1,1 0,1 0,5 0,0 0,0 
NER 0,1 2,1 0,3 0,8 0,0 0,0 
GHA 2,5 0,2 0,2 0,7 0,0 0,0 
GNB -1,0 0,9 0,3 0,5 0,0 0,0 
IND 0,2 1,5 0,2 0,7 0,0 0,0 
IDN 1,3 0,8 0,2 0,7 0,0 0,0 
SAU 3,4 -0,6 0,3 0,6 0,0 0,0 
BEN 1,7 1,4 0,3 0,8 0,0 0,0 
IRQ 3,3 -0,4 0,0 0,7 0,0 0,0 
GMB 2,6 0,4 0,5 0,9 0,0 0,0 
CMR 3,0 0,6 0,4 1,1 0,0 0,0 
TGO 1,7 0,6 0,3 0,6 0,0 0,1 
BRA 3,1 0,7 0,3 1,4 0,0 0,1 
AZE 1,4 0,1 0,0 0,4 0,0 0,1 
SDN 4,3 1,2 0,3 0,9 0,0 0,1 
YEM 3,2 1,0 0,7 1,4 0,0 0,1 
KWT 1,5 0,2 0,2 0,5 0,0 0,1 

(continued on next page) 
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Table A.4 (continued )  

Neutral bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

SLV 0,6 1,1 0,4 0,9 0,0 0,1 
MEX -0,5 1,1 0,5 0,9 0,0 0,1 
ZAF 2,5 0,4 0,3 0,9 0,1 0,1 
NAM 3,9 1,0 0,2 0,7 0,1 0,1 
SEN 2,8 1,0 0,2 1,2 0,1 0,1 
BHR -1,4 1,4 0,3 0,7 0,1 0,1 
ARM 1,5 0,7 0,1 1,0 0,1 0,1 
THA 2,1 0,4 0,3 0,8 0,1 0,1 
ZMB 2,7 1,4 0,4 1,4 0,1 0,2 
GIN 3,7 0,3 -0,4 1,2 0,1 0,2 
AGO 3,7 1,1 -0,7 2,0 0,2 0,3 
OMN 4,7 -1,2 0,4 1,5 0,2 0,4 
VUT -1,6 3,1 1,0 1,8 0,2 0,4 
SGP 3,1 1,0 0,1 1,2 0,3 0,5 
MYS 3,2 0,3 0,1 1,0 0,3 0,6 
MRT 5,1 1,0 0,1 1,7 0,3 0,6 
SLB 3,8 4,0 -0,3 3,1 0,5 0,8 
MNG 3,2 2,3 0,9 3,0 0,5 0,9   

Western bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

KOR -34,2 1,6 0,5 -11,1 -1,2 -2,2 
CHL -40,7 0,0 -0,6 -13,3 -1,1 -2,0 
SVK -36,7 1,3 1,7 -2,0 -1,0 -1,7 
LBR -17,8 0,5 2,6 -2,9 -0,9 -1,7 
NLD -25,1 0,9 1,0 -2,2 -0,9 -1,7 
PER -44,9 0,8 -0,6 -13,5 -0,9 -1,6 
AUS -39,1 -0,2 0,1 -14,8 -0,8 -1,5 
UKR -17,0 2,2 -0,3 -3,8 -0,7 -1,3 
LTU -21,2 1,9 0,5 -1,8 -0,7 -1,3 
HUN -30,2 1,1 1,1 -1,7 -0,7 -1,2 
CZE -24,3 0,9 1,1 -1,3 -0,6 -1,2 
GEO -26,9 2,4 1,8 -4,7 -0,6 -1,0 
NZL -31,4 -0,4 -0,6 -9,0 -0,6 -1,0 
PHL -19,7 1,9 0,8 -5,3 -0,6 -1,0 
MDA -21,1 2,0 0,8 -3,1 -0,5 -1,0 
PRY -22,4 0,7 1,5 -5,5 -0,5 -1,0 
MMR -15,1 0,1 0,9 -5,1 -0,5 -0,9 
CHE -33,8 1,0 0,7 -2,9 -0,5 -0,9 
FIN -38,1 0,8 1,9 -4,7 -0,5 -0,9 
SLE -24,0 0,4 -0,5 -6,1 -0,5 -0,9 
BEL -31,7 0,8 0,4 -1,1 -0,5 -0,9 
BGR -24,9 1,1 0,7 -1,8 -0,5 -0,9 
ECU -30,1 0,4 -0,6 -6,1 -0,5 -0,8 
EST -23,7 1,2 0,6 -1,5 -0,5 -0,8 
DEU -40,9 0,8 1,4 -3,4 -0,5 -0,8 
POL -26,3 0,9 0,6 -2,0 -0,4 -0,7 
HND -27,2 1,1 0,9 -1,9 -0,4 -0,7 
SVN -23,7 0,7 0,2 -0,9 -0,3 -0,6 
TUR -23,6 1,1 0,6 -3,1 -0,3 -0,6 
CRI -29,9 0,9 0,5 -3,2 -0,3 -0,6 
ROU -32,9 0,7 0,9 -2,3 -0,3 -0,6 
IRL -46,3 1,5 1,9 -1,8 -0,3 -0,5 
ITA -35,3 0,7 0,6 -3,2 -0,3 -0,5 
JPN -23,2 1,5 0,3 -6,0 -0,3 -0,5 
LVA -18,2 1,4 -0,1 -0,7 -0,3 -0,5 
ISR -41,5 0,9 0,7 -5,0 -0,3 -0,5 
AUT -36,4 0,5 1,6 -1,7 -0,2 -0,4 
TCD -19,5 0,8 0,5 -6,0 -0,2 -0,4 
GRC -25,9 1,9 0,8 -2,3 -0,2 -0,4 
MWI -20,7 1,7 1,6 -1,9 -0,2 -0,4 
COL -21,4 0,8 0,6 -3,6 -0,2 -0,4 
GTM -28,6 1,1 0,8 -2,3 -0,2 -0,4 
FRA -33,5 0,4 0,6 -2,6 -0,2 -0,4 
GBR -29,1 0,8 0,3 -2,8 -0,2 -0,4 
DNK -29,9 0,6 0,9 -1,8 -0,2 -0,4 

(continued on next page) 
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Definition of an equilibrium 

Given preference parameters {αij} and σ, productivities {Ai}, labor endowments {Li}, exogenous trade deficits {Di} that sum to zero, 
and trade costs {τij}, an equilibrium is defined as collection of allocations {qij}, goods prices in the destination country {pij}, and local 
wages {wi}, such that  

1 consumer demands are optimal (A.1),  
2 prices satisfy the no-arbitrage condition (A.2),  
3 and goods markets clear (A.3). 

Comparative statics 

Comparative statics across equilibria are obtained numerically by solving a system of equations that depends only on the elasticity 
of substitution σ, the exogenous change assumed for trade deficits, and on observed trade flows. Variables with hats indicate the ratio 
of the value of a variable in a counterfactual equilibrium and the baseline equilibrium. 

Algorithm for comparative statics 

The inputs for the comparative statics exercise are the matrix of baseline trade flows {Xij}, the value taken by the parameter σ, and a 
matrix of exogenous changes in trade costs {τ̂ ij}. The comparative statics exercise consists of the following well-known steps (Head and 
Mayer, 2014; Baier et al, 2019):  

1 Calculate Yi =
∑

j
Xij for all i and Ej =

∑

i
Xijfor all j.  

2 Calculate trade shares λij =
Xij
Ej 

for all combinations of i and j.  
3 Solve for wage changes ŵi in the system of equations 

ŵi =
1
Yi

∑

j

λij
(

ŵi τ̂ ij
)1− σ

∑
kλkj
(

ŵk τ̂kj
)1− σ ŵjEj, ∀i  

Table A.4 (continued )  

Western bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

SWE -24,7 0,6 1,0 -1,5 -0,2 -0,3 
ESP -30,0 0,5 0,0 -1,9 -0,2 -0,3 
BIH -17,9 0,8 0,3 -0,8 -0,2 -0,3 
NOR -25,8 0,6 0,4 -1,6 -0,2 -0,3 
DOM -22,4 1,6 1,4 -1,8 -0,2 -0,3 
PRT -32,0 0,5 0,4 -1,4 -0,2 -0,3 
PNG -3,7 -0,6 -1,4 -1,5 -0,2 -0,3 
ARG -14,6 -0,3 0,4 -2,9 -0,2 -0,3 
ALB -20,2 1,0 0,6 -1,1 -0,1 -0,3 
JAM -26,4 1,0 0,7 -1,5 -0,1 -0,3 
CIV -13,5 0,6 0,8 -1,4 -0,1 -0,3 
PLW -18,1 2,7 1,9 -0,5 -0,1 -0,3 
TLS -21,9 7,1 5,8 0,1 -0,1 -0,2 
HTI -16,6 1,4 3,8 -1,3 -0,1 -0,2 
CAN -10,2 1,2 1,0 0,0 -0,1 -0,2 
ATG -18,2 0,9 0,3 -0,3 -0,1 -0,2 
URY -3,5 0,6 1,0 -0,4 -0,1 -0,1 
FJI -22,5 3,6 -1,1 -0,6 -0,1 -0,1 
PAN -16,1 0,5 0,4 -1,1 -0,1 -0,1 
USA -14,5 1,4 0,8 -1,5 -0,1 -0,1 
HRV -24,0 0,6 0,0 -0,4 -0,1 -0,1 
DMA -21,6 0,9 0,4 0,3 0,0 -0,1 
TON -21,3 3,5 -1,2 -0,2 0,0 -0,1 
BHS -8,2 0,7 1,0 0,4 0,0 0,0 
TUV -26,1 3,6 -1,2 0,4 0,1 0,1 
KIR -21,5 3,2 0,8 0,7 0,2 0,3 

Note: Changes of trade flows with each of the three blocs and total trade flows are expressed in percentage points. Output and welfare changes are also 
expressed in percentage points. Countries in each bloc are ordered according to their welfare loss in the scenario. Calculations assume a trade 
elasticity of 3.8 and a supply elasticity of 1.24. 
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Table A.5 
General equilibrium country-level results in the second scenario (fragmentation + WTO exit of the Eastern bloc).   

Eastern bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

NIC 10,6 -55,8 -23,5 -45,2 -10,4 -18,0 
COG 5,6 -49,2 -24,3 -15,3 -9,6 -16,7 
HKG 18,9 -50,5 -21,5 -12,6 -3,7 -6,5 
BOL 0,5 -61,7 -27,2 -42,4 -3,3 -5,8 
MLI 9,1 -49,2 -26,6 -30,2 -3,0 -5,4 
GAB -0,5 -48,9 -28,0 -20,4 -3,0 -5,3 
LAO 5,2 -49,4 -26,8 -18,2 -2,6 -4,7 
RUS 4,5 -51,4 -22,0 -33,2 -2,3 -4,2 
KAZ 3,5 -52,9 -22,5 -25,0 -2,1 -3,8 
CHN 13,2 -48,9 -26,0 -35,9 -1,9 -3,4 
BLR 3,6 -35,9 4,6 -9,4 -1,8 -3,3 
DZA 0,1 -39,7 2,1 -24,2 -1,7 -3,1 
ZWE -1,1 -58,1 -23,6 -25,2 -1,6 -2,8 
KGZ 2,0 -40,2 -30,8 -9,8 -1,2 -2,2 
UZB 6,6 -31,5 1,9 -11,2 -1,2 -2,1 
BDI 39,3 -47,6 -9,8 -9,9 -0,9 -1,6 
CAF 39,5 -29,9 19,7 -5,6 -0,7 -1,3 
TJK 6,5 -44,3 -30,5 -6,7 -0,6 -1,1 
ETH 14,9 -25,5 11,9 -1,8 -0,2 -0,3   

Neutral bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

MNG -23,8 1,6 0,1 -17,9 -3,9 -6,9 
KHM -22,2 2,6 5,9 -3,2 -3,3 -6,0 
MYS -25,4 4,6 4,6 -3,9 -2,5 -4,4 
SGP -24,3 2,5 3,3 -3,5 -1,6 -2,8 
SLB -23,6 3,5 1,6 -9,8 -1,4 -2,5 
OMN -23,5 2,6 1,4 -6,6 -1,2 -2,2 
ARM -25,4 2,8 2,1 -10,5 -1,2 -2,1 
GIN -26,3 1,9 6,1 -6,4 -1,2 -2,1 
KWT -26,8 0,9 2,8 -4,0 -1,2 -2,1 
THA -26,9 2,7 3,4 -4,8 -1,1 -2,0 
ZMB -24,9 1,2 1,8 -7,6 -1,1 -2,0 
ARE -25,9 1,5 2,2 -2,7 -0,9 -1,7 
AGO -21,8 1,3 9,1 -8,8 -0,9 -1,7 
TGO -25,5 2,1 1,2 -2,5 -0,8 -1,5 
BRN -26,1 -2,4 2,6 -3,4 -0,8 -1,4 
MRT -25,3 1,8 0,7 -3,6 -0,7 -1,3 
ZAF -26,2 2,2 2,0 -5,0 -0,7 -1,2 
SAU -27,2 0,8 3,2 -4,8 -0,5 -0,9 
MOZ -28,1 1,7 2,1 -1,6 -0,5 -0,9 
SEN -24,8 1,2 1,8 -4,3 -0,5 -0,8 
QAT -26,2 -0,8 3,9 -2,8 -0,4 -0,8 
GMB -26,1 -1,5 1,4 -5,5 -0,4 -0,7 
GHA -27,9 1,8 2,4 -4,0 -0,4 -0,6 
MDG -26,5 1,5 3,2 -2,2 -0,4 -0,6 
IDN -27,8 2,4 2,8 -5,1 -0,4 -0,6 
YEM -26,9 -1,7 -0,9 -7,9 -0,3 -0,6 
TUN -11,9 1,6 2,0 -0,5 -0,3 -0,6 
MEX -25,0 2,9 4,8 -0,2 -0,3 -0,6 
NER -26,0 5,0 3,1 -5,1 -0,3 -0,6 
BRA -27,1 1,8 2,5 -7,3 -0,3 -0,6 
SLV -23,1 3,6 4,2 -0,4 -0,3 -0,5 
BLZ -20,0 3,0 3,7 0,0 -0,3 -0,5 
CMR -26,1 2,4 2,6 -3,9 -0,3 -0,5 
MAR -22,7 2,1 2,0 -0,6 -0,3 -0,5 
BGD -24,9 1,4 5,2 -2,6 -0,2 -0,4 
LKA -22,2 3,1 4,1 -1,6 -0,2 -0,4 
PAK -25,1 2,4 5,3 -2,4 -0,2 -0,3 
RWA -23,0 6,0 3,9 -0,5 -0,2 -0,3 
NGA -26,1 1,5 0,1 -3,0 -0,2 -0,3 
NAM -26,7 2,4 1,7 -0,5 -0,2 -0,3 
BEN -26,3 2,2 2,8 -1,9 -0,2 -0,3 
TZA -21,2 4,5 3,2 -2,4 -0,2 -0,3 
EGY -21,8 3,7 3,4 -0,8 -0,2 -0,3 
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Table A.5 (continued )  

Neutral bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

IND -25,6 3,5 3,2 -1,7 -0,1 -0,3 
UGA -20,5 4,1 3,3 -0,9 -0,1 -0,3 
MDV -25,4 5,6 5,1 0,3 -0,1 -0,3 
BHR -26,0 2,9 1,4 0,1 -0,1 -0,2 
NPL -20,9 5,7 4,8 0,5 -0,1 -0,2 
KEN -24,1 4,3 4,5 -0,7 -0,1 -0,2 
GNB -27,2 2,3 2,0 0,1 -0,1 -0,2 
BRB -26,2 2,7 2,8 -0,1 -0,1 -0,2 
BFA -20,6 0,7 2,4 0,2 -0,1 -0,1 
VEN -27,7 2,6 4,2 -3,5 -0,1 -0,1 
VUT -30,5 4,7 0,7 -0,5 0,0 -0,1 
BWA -23,2 1,6 2,7 0,8 0,0 0,0 
LBN 8,1 -1,0 0,4 0,6 0,0 0,0 
BTN 4,9 3,9 1,3 1,4 0,0 0,0 
SDN 4,0 1,5 1,4 1,7 0,0 0,1 
IRQ 2,0 1,1 2,1 1,6 0,1 0,1 
LSO -29,3 3,5 2,5 1,3 0,1 0,2 
AZE 5,6 1,9 1,2 2,6 0,2 0,4   

Western bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

KOR -60,3 3,8 3,1 -18,6 -2,2 -3,9 
LBR -37,7 2,3 6,6 -5,1 -1,8 -3,3 
CHL -65,8 1,5 1,2 -20,5 -1,8 -3,3 
UKR -43,0 4,6 1,8 -9,8 -1,8 -3,2 
MMR -51,0 3,5 3,3 -16,3 -1,5 -2,7 
NLD -42,9 2,8 5,0 -2,4 -1,5 -2,7 
SVK -54,9 3,2 3,5 -1,8 -1,4 -2,6 
PER -68,2 2,4 1,1 -19,5 -1,4 -2,5 
AUS -65,0 0,8 2,3 -23,7 -1,4 -2,5 
PHL -50,3 4,0 3,3 -13,4 -1,4 -2,5 
LTU -37,1 4,0 1,9 -2,6 -1,3 -2,3 
MDA -47,0 4,6 2,7 -6,8 -1,2 -2,2 
CZE -44,9 2,8 3,0 -1,5 -1,2 -2,2 
HUN -48,7 2,9 3,2 -1,6 -1,2 -2,1 
GEO -54,5 5,9 6,8 -8,5 -1,1 -2,1 
NZL -60,6 0,5 1,3 -16,3 -1,1 -2,0 
PRY -41,8 2,3 5,5 -8,9 -0,9 -1,7 
CHE -59,9 2,5 2,5 -4,4 -0,9 -1,7 
SLE -45,5 1,9 1,1 -10,5 -0,9 -1,6 
BGR -44,2 2,9 1,7 -2,5 -0,9 -1,6 
EST -41,5 2,9 1,1 -1,9 -0,8 -1,5 
PNG -31,8 2,5 -0,9 -6,5 -0,8 -1,4 
ECU -51,5 1,8 1,5 -9,5 -0,8 -1,4 
FIN -54,5 2,3 2,5 -5,9 -0,8 -1,4 
HND -50,7 2,7 3,2 -2,9 -0,7 -1,3 
BEL -49,2 2,3 2,6 -0,4 -0,7 -1,3 
POL -44,3 2,6 2,8 -2,3 -0,7 -1,3 
SVN -45,1 2,3 2,2 -0,7 -0,7 -1,2 
DEU -57,8 2,2 2,4 -3,9 -0,7 -1,2 
CRI -56,5 2,6 3,3 -5,0 -0,6 -1,1 
TUR -41,6 3,0 1,8 -4,6 -0,6 -1,1 
JPN -46,8 3,3 2,2 -11,6 -0,6 -1,0 
LVA -35,5 3,1 0,7 -1,0 -0,6 -1,0 
TCD -44,6 1,5 3,3 -13,2 -0,5 -0,9 
ROU -49,9 2,2 2,1 -2,3 -0,5 -0,9 
ITA -52,4 2,0 2,0 -3,8 -0,5 -0,8 
URY -32,9 2,6 2,2 -7,2 -0,4 -0,8 
IRL -62,9 3,0 2,8 -1,5 -0,4 -0,8 
COL -43,9 2,4 2,6 -6,8 -0,4 -0,8 
MWI -44,4 3,4 4,7 -3,3 -0,4 -0,7 
AUT -54,5 1,9 2,3 -1,5 -0,4 -0,7 
ISR -57,9 2,4 1,8 -6,0 -0,4 -0,7 
SWE -47,3 1,9 1,6 -2,2 -0,4 -0,7 
CIV -38,6 2,5 1,9 -3,7 -0,4 -0,7 
GRC -42,6 4,1 3,5 -2,7 -0,4 -0,7 
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with the normalization 
∑

i
ŵi = 0.

Calculate the change in trade shares as 

λ̂ij =

(
ŵi τ̂ ij

)1− σ

∑
kλkj
(

ŵk τ̂kj
)1− σ  

for all combinations of i and j.  

1 For any particular country j, calculate the change in welfare using the formula 

Ŵ j = λ̂
− 1

σ− 1
jj   

Theory-consistent estimation of the model 

After multiplying both sides by pij to obtain nominal trade flows, and using the fact that the exponential function and the logarithm 
are inverse functions, the demand function in Eq. (A.1) can be rewritten as 

pijqij = exp
(

lnαij + lnp1− σ
ij + lnEjPσ− 1

j

)

Using the relation in Eq. (A.2.), prices satisfy pij = τij
wi
Ai
, so that in an equilibrium the equation can be rewritten as 

pijqij = exp
(

lnαij + lnτ1− σ
ij + (1 − σ)ln wi

Ai
+ lnEjPσ− 1

j

)

After defining terms for nominal trade flows Xij ≡ pijqij, exporter fixed effects δi ≡ (1 − σ)ln wi
Ai

, importer fixed effects γj ≡ lnEjPσ− 1
j , 

and bilateral fixed effects ωij ≡ lnαij, the equation is brought to a form in which all elements on the right hand side, except trade costs, 
are replaced by fixed effects: 

Table A.5 (continued )  

Western bloc 
Country Trade Output Welfare  

Eastern Western Neutral Total   

ARG -40,7 0,9 1,5 -7,0 -0,4 -0,7 
DNK -49,8 2,0 1,5 -2,1 -0,4 -0,7 
GBR -47,4 2,3 1,9 -3,6 -0,3 -0,6 
FRA -52,0 1,7 1,6 -3,1 -0,3 -0,6 
CAN -35,8 2,7 2,6 -1,3 -0,3 -0,6 
GTM -47,6 3,2 2,9 -2,6 -0,3 -0,6 
ALB -40,6 2,9 3,9 -1,4 -0,3 -0,6 
NOR -45,9 2,2 1,8 -1,9 -0,3 -0,6 
DOM -41,4 4,0 5,4 -2,2 -0,3 -0,5 
ESP -47,7 1,9 1,9 -2,0 -0,3 -0,5 
PRT -49,9 1,7 1,2 -1,3 -0,3 -0,5 
HTI -35,5 2,9 10,5 -2,5 -0,2 -0,4 
JAM -46,0 3,1 3,9 -1,3 -0,2 -0,4 
BHS -7,4 0,2 -7,9 -1,4 -0,2 -0,4 
USA -37,8 3,1 2,4 -4,0 -0,2 -0,3 
PAN -40,1 1,7 1,4 -2,4 -0,2 -0,3 
FJI -43,4 5,8 2,8 -0,7 -0,2 -0,3 
ATG -38,2 2,7 1,2 0,2 -0,2 -0,3 
PLW -13,9 2,0 4,9 -0,2 -0,1 -0,3 
DMA -41,2 1,9 0,0 0,7 -0,1 -0,3 
HRV -44,0 1,9 2,2 0,1 -0,1 -0,2 
BIH -12,9 1,7 2,2 0,5 -0,1 -0,2 
TLS -21,1 6,8 5,8 0,2 -0,1 -0,2 
TON -42,4 5,8 3,2 0,1 -0,1 -0,1 
TUV -24,3 3,8 0,5 1,5 0,3 0,5 
KIR -20,2 4,2 2,2 2,0 0,5 0,9 

Note: Changes of trade flows with each of the three blocs and total trade flows are expressed in percentage points. Output and welfare changes are also 
expressed in percentage points. Countries in each bloc are ordered according to their welfare loss in the scenario. Calculations assume a trade 
elasticity of 3.8 and a supply elasticity of 1.24. 
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Xij = exp
(

lnτ1− σ
ij + δi + γj +ωij

)

Adding the time dimension, to make use of the panel structure of the data, the equation becomes 

Xijt = exp
(

lnτ1− σ
ijt + δit + γjt +ωijt

)

We assume that tastes for varieties (αij) are time-invariant and write ωij instead of ωijt. Finally, to obtain the estimating equation we 
specify how trade costs depend on observables. In our implementation, we specify trade costs as a function of MATR and various 
explanatory factors contained in a vector Z: 

lnτ1− σ
ijt = β0 + β1MATRijt + ψZ′

ijt 

This implies the specification in Eq. 1 in the main text. 

Extension: theoretical model with a positive supply elasticity 

In the theoretical model described above the supply elasticity is zero. In our general equilibrium simulations, we use a more general 
model that features a positive supply elasticity. We use the model described by Allen et al (2020), which modifies the production 
function to use intermediate inputs Ii, which are a CES aggregate of home and foreign goods with the same elasticity of substitution as 
that of consumers. This way of introducing intermediates into the production function is sometimes called “roundabout production”. 

The production function in the extended model is 

f (Li, Ii) = (AiLi)
ζI1− ζ

i .

The parameter ζ ∈ (0, 1] is the share of labor input in the production function. The model in the previous sections corresponds to the 
special case ζ = 1. 

The derivation of the equilibrium equations is more involved in this case and we refer the reader to appendix B in Allen et al (2020), 
in particular to Proposition 4 in Appendix B.9, for all the steps of the derivation. The algorithm for comparative now contains a larger 
set of endogenous variables that need to be solved for in step 3. Define the trade elasticity θ = σ − 1 > 0 and the supply elasticity ψ =
1− ζ

ζ ≥ 0. The algorithm in terms of these constants is the following:  

1 Calculate Yi =
∑

j
Xij for all i and Ej =

∑

i
Xijfor all j.  

2 Calculate trade shares λij =
Xij
Ej 

for all combinations of i and j.  

3 Solve for price changes ( p̂i, P̂i) in the system of equations 

p̂1+θ+ψ
i P̂

− ψ
i =

1
Yi

∑

j
λij τ̂ − θ

ij P̂
θ
j p̂j
(

p̂j
/

P̂j
)ψ Ej, ∀i  

P̂
− θ
i =

∑

j
λji τ̂ − θ

ji p̂ − θ
j , ∀i   

with a price normalization (Allen et al, 2020, Condition 6). 
Calculate the change in trade shares as 

λ̂ij = τ̂ − θ
ij p̂− θ

i P̂
θ
j  

for all combinations of i and j.  

1 For any particular country j, calculate the change in real output using the formula: 

Q̂j =
(

p̂j
/

P̂j
)ψ  

and the change in welfare using the formula: 

Ŵ j =
(

p̂j
/

P̂j
)1+ψ

.
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The case of autarky with a positive supply elasticity 

In the limit, if country i moves to complete autarky, then τ̂ ij goes to infinity if i ∕= j and is equal to one otherwise. Realizing that 
(because the trade elasticity is positive) ̂τ − θ

ij →0 whenever i ∕= j, and assuming that trade is initially balanced, both equations in step 3 of 
the algorithm for country i simplify to the following relationship for prices: 

(p̂i / P̂i) = λ
1
θ
ii.

This implies that, in the limit, the variation in welfare of the country moving to autarky is 

Ŵ i = λ
1+ψ

θ
ii .

For all other countries, their change in trade flows and welfare can be computed numerically with the usual algorithm, by setting 
their trade costs with the autarkic country to a large enough number. 
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