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SUMMARY

This PhD dissertation consists of three independent chapters studying drivers and

barriers of international trade in goods. Each chapter consists of a self-contained

research project on a particular phenomenon witin the dissertation title. The chap-

ters explore the individual topic empirically and offers (i) mechanisms for why it

promotes or reduces trade (ii) how we can empirically estimate these effects and

(iii) what the implications are for the affected countries and firms. The chapters

share underlying empirical approaches from the trade literature and mostly draw on

existing theoretical contributions in order to evaluate the economic implications of

the different drivers and barriers of trade.

The first chapter, Rule of Law, Legal Systems and the Heterogeneous Effects of

Free-Trade Agreements, studies how free-trade agreements (FTA’s) between countries

affect trade differently depending on the characteristics of the trade partners who

sign them. The literature shows that FTA effects on trade vary substantially depend-

ing on (i) the specific agreement signed, and (ii) the characteristics of the countries

engaging in the FTA. Two-thirds of the variation in FTA effects can be attributed to

the characteristics of the countries that sign them. This chapter studies how legal

institutions in partner-countries affect the trade-gains obtained when signing an

FTA. I present a simple theoretical model of trade, where firms rely on contracts to

complete transactions with each other. In this setting, contracts presents a channel

through which legal institutions have important implications for trade as they de-

termine the effectiveness of contract investments. In the transaction between firms,

contracts can create friction when they are incomplete, as this increases the chance

that the individual transaction does not occur. Legal institutions may improve this

completeness, by acting as authorities who can fill the gaps in contracts. The setting

shows that, as bilateral trade cost are reduced (from signing an FTA), exporting firms

re-optimize their investment into the fixed cost of writing contracts, and this cre-

ates an indirect effect channel, which depends on the legal institutions of the FTA

partners. Using a sample of global bilateral trade from 1965 to 2010, I observe the

majority of FTAs signed in recent history. I use two measures of legal institutions,

vii
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rule-of-law and an indicator for the presence of common origin of legal systems in

among the trade partners. Relying on empirical methods from the gravity literature, I

estimate that legal institutions do in fact shape the trade generating effect of FTAs.

FTA partners with identical quality of their legal institutions experience an increase

of 53% in their bilateral trade upon signing an FTA. Conversely, FTA partners with the

most dissimilar quality of their legal institutions obtain an increase in their bilateral

trade of only 8.5%. These heterogeneous FTA effects are not only driven by the quality

of institutions, but also by the type of legal system in place. Countries with the same

origin of their legal system experience trade increasing on average by 54% upon

signing an FTA. Country-pairs of differing legal origin experience trade increases of

32% from signing FTAs. Across different specifications, institutional similarity in legal

quality is concluded to be an important driver in the heterogeneous FTA effects.

The second chapter, The Effects of Heterogeneous Sanctions on Exporting Firms:

Evidence from Denmark, is co-authored with Ina C. Jäkel and Erdal Yalcin. In this

chapter, we study how different types of sanctions affect the export behaviour of

firms to the targeted countries. Sanctions encompass a wide set of policy instru-

ments restricting cross-border economic activities, and for firms engaging in exports

the trade costs can change when destinations are hit by sanctions. We argue that

firms react to sanctions, not exclusively because of any formal restrictions imposed

through the sanction. In fact, sanctions often have limited scope, by targeting nar-

row product groups or targeting only individuals. Firms can however change their

export behaviour in light of sanctions, irrespective of whether the specific sanction

instruments apply to them or their trade partners. We combine Danish register data,

including information on firm-destination-specific exports, with information on

sanctions imposed by Denmark from the Global Sanctions Database. Our data allow

us to study firms’ export behaviour in 62 sanctioned countries, amounting to a total

of 453 country-years with sanctions over the period 2000–2015. Methodologically, we

apply a two-stage estimation strategy to properly account for multilateral resistance

terms. We find that, on average, sanctions lead to a significant reduction in firms’

destination-specific exports and a significant increase in firms’ probability to exit the

destination. Concretely, the presence of any sanction type or objective on the desti-

nation market, reduces firms’ export value to that destination by 9% and increases

the probability of exiting the market by 2.4%-points (equivalent to an increase in exit

probability of 13%) Next, we study heterogeneity in the effects of sanctions across

(i) sanction types and sanction packages, (ii) the objectives of sanctions, and (iii)

countries subject to sanctions. Results confirm that the effects of sanctions on firms’

export behaviour vary considerably across these three dimensions. A main take-away

is that firms experience greater trade-reducing effects when financial sanctions hit
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their export markets.

With the arrival of the Covid-19 pandemic in 2020 came the rise of several restric-

tive policies. In the final chapter, Border Restrictions and Imports: Evidence from the

Covid-19 Traveling Restrictions, I study the restrictions on private travelling across

international borders and their implications for trade in goods. In the chapter, I

propose two mechanisms, time-to-cross border and red-tape, through which bor-

der restrictions on citizens may affect the ability of exports to cross into importing

markets. The first mechanism arises as border restrictions increase the time it takes

for goods to cross borders due to increased congestion along the entry points. This

suggests that border policies that slow the flow of civilian travelers, such as validating

tests, are particularly important for goods trade. The other mechanism, red tape,

affects trade as the search and compliance costs of obtaining information on new

rules and abiding by them falls upon the exporter. Using detailed recording of daily

usage of border restrictions among 185 countries, I show that the initial response

to the pandemic was nearly simultaneous across countries and nearly all countries

applied border restriction of some sort during the pandemic. I employ an empirical

gravity equation of monthly bilateral trade to isolate the impact of border restric-

tions from other shocks, that could potentially explain variation in trade during the

Covid-19 era. I rely on measures of other Covid-19 policies in place, fixed effects, and

condition on contemporaneous total import supply and export demand to estimate

the direct, partial equilibrium impact of border restrictions on trade. I find evidence

that border restrictions did affect bilateral imports. The effect of having any type of

border restrictions, is a reduction in bilateral imports of approximately 10%. Next, I

investigate the heterogeneity in this effect across different types of border restrictions.

The results show that the harshest measure of border restrictions, complete entry

ban on travelers, has the largest impact on trade (14% reduction in bilateral trade).

Milder forms of border restrictions have lesser effects on trade. The effect is largely

driven by countries not in the European Union, whereas EU members experienced

small and insignificant effects of border restrictions.

Each of the three chapters contributes with new results on specific components of

the trade friction that occurs between countries when trading in goods. In particular,

Chapters 1 and 2 estimate and discuss important dimensions of heterogeneity, that

contribute with a deeper understanding of the general topics. The third chapter

contributes with results on a very recent phenomenon, of which we still know very

little.





BRIEF SUMMARY

This PhD dissertation consists of three independent chapters studying drivers and

barriers of international trade in goods. Each chapter consists of a self-contained

research project on a particular phenomenon within the dissertation title.

In Chapter 1, Rule-of-Law, Legal Systems and the Heterogeneous Effects of Free-

Trade Agreements, I present a simple theoretical framework where transactions be-

tween economic agents are subject to contract friction. The contract friction gener-

ates inefficiency and presents a channel through which the trade-enchaning effects

of free-trade agreements vary depending on the legal institutions governing the

transaction between trade partners. Using bilateral trade data from 1965 to 2010, I

estimate the heterogeneous effect of FTA’s based on the institutional setting between

trade partners. The results show large variation in FTA effects when legal institutions

between trade agreement members vary. Specifically, country-pairs who have similar

quality or types of legal system experience significantly greater increases in bilateral

trade upon signing a free-trade agreement. Conversely, trade partners, who vary in

their quality or types of legal institutions, experience much smaller effects.

In Chapter 2, The Effects of Heterogeneous Sanctions on Exporting Firms: Evidence

from Denmark, we study how different types of sanctions affect the export behaviour

of firms to the targeted countries. We combine Danish register data, including in-

formation on firm-destination-specific exports from 2000-2015, with information

on sanctions imposed by Denmark. We find that, on average, sanctions lead to a

significant reduction in firms’ destination-specific exports and a significant increase

in firms’ probability to exit the destination. Next, we study heterogeneity in the ef-

fects of sanctions across (i) sanction types and sanction packages, (ii) the objectives

of sanctions, and (iii) countries subject to sanctions. Results confirm that the ef-

fects of sanctions on firms’ export behaviour vary considerably across these three

dimensions.

In Chapter 3, Border Restrictions and Imports. Evidence from Covid-19 Travel-

ing Restrictions, I study the restrictions on private travelling across international

borders and their implications for trade in goods. To estimate the implications of
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travelling restrictions, I combine monthly bilateral trade data from 2016-2021 with

information on the restrictions imposed by countries during the Covid-19 pandemic.

I find, that travelling restriction did contribute to with increased trade friction and

reduced bilateral trade. The most severe travelling restrictions had the largest effects,

whereas milder restriction had less impact on trade. Furthermore, the average effect

was mainly driven by non-EU countries, while EU member states largely avoided

significant negative trade repercussions of travelling restrictions.



BRIEF SUMMARY IN DANISH

Denne PhD afhandling indeholder tre kapitler, der hver undersøger drivkræfter og

barrierer i den internationale varehandel. Hvert kapitel er et selvstændigt forskn-

ingsprojekt med fokus på et givet fænomen indenfor afhandlingen overordnede

titel.

Det første kapitel, Rule-of-Law, Legal Systems and the Heterogeneous Effects of

Free-Trade Agreements undersøger hvordan de handelsøgende effekter af frihan-

delsaftaler kan variere afhængig af de lovsystemer, der eksisterer iblandt aftalens

partnere. I dette kapitel introducerer jeg en teoretisk handelsmodel, hvor transak-

tioner mellem økonomiske agenter er genstand for kontraktfriktion. Kontrakterne

skaber økonomisk inefficiens og danner en effektkanal hvormed effekterne af fri-

handelsaftaler varierer grundet kontrakternes samspil med lovinstitutioner blandt

partnerlandene. Jeg estimerer denne heterogene frihandelsaftale effekt med bilateralt

handelsdata fra 1965 til 2010 i en gravity-ligning. Resultaterne viser, at frihandelsaf-

taler udviser stor variation afhængigt af de underliggende lovinstitutioner der bærer

miljøet hvori kontrakter skrives og håndhæves. De største effekter opnås når landepar

har samme kvalitet af lovsystemer eller samme oprindelse af lovsystemer. Omvendt

er effekterne signifikant lavere når landepar, der indgår handelsaftaler, har meget

forskellig kvalitet- og oprindelse af lovsystemer. Det andet kapitel, The Effects of Het-

erogeneous Sanctions on Exporting Firms: Evidence from Denmark, undersøger han-

delsfriktioner forbundet med sanktioner på danske virksomheders eksportmarkeder.

Sammen med Ina Jäkel og Erdal Yalcin undersøger jeg hvordan handelsfriktioner

fra politiske sanktioner påvirker virksomhedernes eksportadfærd for (i) forskellige

typer af sanktioner, (ii) sanktioner med forskellige politiske mål, og (iii) på tværs af

forskellige eksportmarkeder. Vi benytter data fra 2000 til 2015 for den danske vareek-

sport på virksomhedsniveau, og kombinerer det med detaljerede opgørelser over

de internationale sanktioner, som Danmark er del af. Resultaterne påviser, at sank-

tioner har en negativ påvirkning på den intensive margin af varehandelen, og øger

sandsynligheden for at danske virksomheder udgår af deres eksportmarked. Yder-

mere viser vi, at effekten af sanktioner på virksomhedens vareeksport varier meget på

xiii
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tværs af de tre ovenstående dimensioner. I det sidste kapitel, Border Restrictions and

Imports. Evidence from Covid-19 Traveling Restrictions, undersøger jeg handelsfriktio-

nen der opstår, når importører opstiller rejserestriktioner ved dets landegrænser. For

at måle denne effekt, undersøger jeg den månedlige samhandel mellem lande under

Covid-19 pandemien, hvor mange lande fremsatte denne type restriktioner. Resul-

taterne påviser at rejserestriktioner tilføjede yderligere handelsfriktion og bidrog til

den faldende handel. Særligt bidrog de mest omfattende rejserestriktioner til dette,

imens mildere restriktioner havde mindre effekt. Ydermere er den gennemsnitlige

effekt drevet uforholdsmæssigt af ikke-EU lande, imens EU landene i høj grad undgik

negative effekter af rejserestriktioner på samhandlen.



C H A P T E R 1
RULE-OF-LAW, LEGAL SYSTEMS AND THE

HETEROGENEOUS EFFECTS OF FREE-TRADE

AGREEMENTS

Søren Østervig

Aarhus University

Abstract

I present a simple theoretical framework that motivates why the trade-creating effects of free-trade

agreements (FTA’s) vary based on the legal-institutional setting between trade partners. By modelling

the micro foundations of the transaction between buyer and seller, the demand for goods negatively

depends on the risk associated with the transaction. Contractual completeness becomes endogenously

determined by the firms, and incompleteness results in economic inefficiency. Effective legal-institutional

environments drive the incentive to invest in more complete contracting, and trade cost reductions from

FTA’s alter the optimal contract investment in markets. This finding motivates an interaction between FTAs

and legal institutions of trade partners, when evaluating heterogeneous FTA effects on trade. Using bilateral

trade data from 1965 to 2010, I estimate the heterogeneous effect of FTA’s based on the institutional setting

between trade partners. The results show large variation in FTA effects. When FTA partners have similar

types of legal systems, FTA’s increase bilateral trade by 54%. When these types are dissimilar, the FTA effects

are only 32%. When FTA partners have similar quality of legal systems, FTA’s increase trade by 53%, versus

only 8.5% when quality of legal systems differ to the fullest extent.
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CHAPTER 1. RULE-OF-LAW, LEGAL SYSTEMS AND THE HETEROGENEOUS EFFECTS OF

FREE-TRADE AGREEMENTS

1.1 Introduction

Policymakers who have followed the literature on free-trade agreements (FTA’s) in

the last few decades would be aware of two central findings: i) on average, there is

a significant positive trade-effect associated with implementing FTA’s and ii) FTA

effects varies a lot. Policymakers therefore face a great deal of uncertainty when

choosing to form free-trade agreements with foreign partner-countries. Allowing the

estimated trade effect of FTA’s to be heterogeneous in certain dimensions provides

better ex-ante expectations of the outcomes in the earlier stages of FTA negotiations.

However, allowing for heterogeneity in FTA estimates comes at a cost of statistical

imprecision, as we do not know all potential dimensions in which FTA effects are

heterogeneous. It is therefore important to realize not only how much FTA effects

vary in a given dimension, but also to provide an understanding of why they vary.

Recent advances in the FTA literature has found that most of the heterogeneity

(approximately 2/3) occurs within (as opposed to across) FTA’s (Baier, Yotov, and

Zylkin, 2019). While FTA’s can differ substantially in their coverage of non-tariff related

clauses, the majority of the heterogeneity in FTA effects is actually explained by other

factors than the agreement itself. In fact, Baier et al. (2019) find that asymmetries

of the country characteristics among trade partners serves as an important factor

in explaining how much FTA’s improve trade. From recent studies, we know that

geographic, cultural, economic and institutional factors have empirical support

in driving trade. Nevertheless, our understanding of exactly why these factors are

important is still a topic of ongoing work. In this paper, I seek to answer how a

particular dimension of FTA heterogeneity occurs, and what impact is has on the

trade-enhancing effect of FTA’s. This specific dimension is legal institutions.

Legal institutions may shape the trade-enhancing effects of FTA and generate

heterogeneous FTA effects across different FTA partners. To show this, I propose a

simple trade model, where I rely on key elements of the transaction cost literature.

Specifically, I introduce a source of inefficiency by imposing incomplete- and costly

contracts to the transaction between exporters and importers (Williamson, 1975).

The setting involves trade between intermediate firms (importers) and final goods

producers (exporters), where the latter writes a contract for each transaction to limit

their exposure to losses. Contracts, in this setting, are broadly defined. They do not

just entail the price and quantity agreed upon by buyers and sellers. It encapsulates all

information about the product that the seller chooses to disclose and sets conditions

in case of disputes. When buyers want to source input-goods from firms in other

countries, they face a risk that i) this input is not functional in their production setup

and therefore worthless. And ii), despite the dysfunctions of the product, they must
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pay the exporter for it. Besides the contract itself, legal institutions governing the

environment between buyer and seller also determine the risks associated with a

transaction. This interaction between contract choices and legal institutions provides

a channel through which the level of contract completeness1 is endogenously chosen

by the exporting firms.

The investment into writing better contracts2 places a trade-off on the exporter.

Better contracts limits risk and increases demand for his goods, but as they come at

a cost, the exporter can optimally set contracts to maximize his profits. Exporting

firms re-optimize their choice of prices and contracts when the access to foreign

markets changes: When trade costs between markets are lowered, the seller will have

incentive to invest into the fixed cost of contract writing, in order to lower the risk

associated with his product and stay competitive in the liberalized market. How much

he chooses to improve his contract is dependent on the legal systems governing the

transaction. In essence, a transaction between firms in countries A and B may not see

improvements from a more complete contract, if the legal environment (the shared

characteristics of legal institutions in country A and B) is not sufficiently competent

to handle the contract improvements. Through this mechanism, FTA effects are

heterogeneous in the legal institutions of the trade partners.

Using a panel of industry-level bilateral trade data from 1965 to 2010 (in 5-year

intervals), I estimate a gravity equation where the treatment effect of FTA’s is allowed

to vary depending on the legal institutions in place in each country. I collect two

measures of legal institutions. The first measure is the rule-of-law score3 that cap-

tures the (time-varying) quality of a country’s legal system. The second measure is an

indicator for common origin of legal systems in each country-pair, which captures

inherent structures that overlap between two countries’ legal systems, without con-

sidering any quality aspects of these. This measure has previously been applied in the

literature (Baier, Bergstrand, and Clance, 2018; Baier et al., 2019), but there has been

contrasting conclusions with respect to its role in explaining FTA effects.4 From the

legal-institutional quality measure (rule-of-law), I construct four bilateral functional

forms that differently describes the legal-institutional relationship between trade

partners. The estimation builds on principles of structural gravity equations and links

1I depart from classical transaction cost/contract literature, in that contract completeness here is a
variable, rather than an assumed characteristic for given transactions.

2In this setting, contractual completeness reduces risk in transactions and economic inefficiency. By
that logic, more complete contracts are better

3The extent to which a legal system in a country is transparent and accountable. Gathered from
Varieties of Democracy (V-Dem) (2016)

4Baier et al. (2018) finds that having common legal origin result in lower FTA effects on the extensive
margin of trade and no impact on FTA effects for the intensive margin. Baier et al. (2019) finds that common
legal origin increases the estimated FTA effects on the intensive trade margin.



4

CHAPTER 1. RULE-OF-LAW, LEGAL SYSTEMS AND THE HETEROGENEOUS EFFECTS OF

FREE-TRADE AGREEMENTS

the data to the theoretical predictions5.

By comparing the variation in trade within a country-pair-industry spell, I esti-

mate the heterogeneous FTA effects along the dimension of legal institutions. The

results indicate that legal institutions shape the trade-enhancing effect of FTA’s. Simi-

larity in rule-of-law drives FTA effects on trade from 53%, when FTA partners have

identical rule-of-law, to 8.5%, when FTA partners have entirely different rule-of-law

score. Historically, FTA’s form between countries that have similar quality of legal in-

stitutions, but the heterogeneous FTA effect is statistically significant across the entire

distribution of potential rule-of-law similarity. I also allow for the similarity in rule-of-

law scores to be asymmetric, by comparing FTA effects that form between countries

of high- and low rule-of-law. These results support the statement that similarity is an

important driver, where largest FTA effects on trade are obtained between countries

that both have low institutional quality (low-to-low group, 57%). The second-largest

FTA effect is found among trade partners that both have high institutional quality

(high-to-high group, 43%). Both of the asymmetric groups, (low-to-high group, 26%

and high-to-low group, 40%) have FTA effects that are positive, but significantly lower

than the most ideal pairing (low-to-low) This indicates that similarity of rule-of-law

is particularly important for FTA effects when trade partners both suffer with low

institutional quality.

Regardless of whether FTA partners share a common origin for their legal systems,

they obtain positive FTA effects on trade. The FTA effect is however larger for trade

partners sharing legal systems (54% increase in trade) than for country-pairs with

different origins (32% increase in trade). This points towards both the type and quality

of legal systems explaining the heterogeneity in FTA effects on trade. The results can

be motivated by how legal institutions support the use of contracts in transactions.

Similar quality or type of legal systems among trade partners asserts similar norms for

contract writing, which allows exporters to (at least partially) eliminate uncertainty

at lower costs when they are familiar with the contract norms of foreign markets.

The heterogeneity in FTA effects along the quality similarity of trade partners is

robust to confounding variation in FTA effects from traditional gravity variables (cul-

ture and geography) and similarity of economic wealth among FTA partners. These

have previously been used in the literature to obtain estimates of heterogeneous FTA

effects on trade (Baier et al., 2018, 2019; Cheong, Kwak, and Tang, 2015). In fact, for

some model specifications, the role of quality-similarity of trade partners for FTA

effects is strengthened as potential confounders are accounted for. The role of com-

5The efficiency loss in the theoretical model is driven by goods that lose value after arriving in the
importing country. This requires trade data to be recorded consistently with the event of the model. I
discuss this feature of the data in section 1.4
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mon types of legal systems in shaping FTA effects is however less robust to alternative

confounding explanations. Similarity in rule-of-law scores also drive FTA effects at

the aggregate trade level, whereas common legal origin does not drive heterogeneous

FTA effects at the aggregate level.

Finally, to eliminate the potential explanation that institutions are formed by FTA’s,

I estimate the effects of FTA adoption without relying on variation in membership of

the EU. The Charter of Fundamental Rights of the European Union is a set of rules

and laws that member states follow, which implies adopting the legal institutions of

the EU. The conclusions on legal institutions in shaping FTA effects are not changed

by this restrictive sample.

1.1.1 Relation to the existing literature

Until recently, most work on the effect of trade agreements relied on estimation

of either a particular trade agreement, such as the EU or NAFTA, or allowed for

heterogeneity in the type of trade agreement, such as customs unions, non-reciprocal

trade agreements or regular free-trade agreements.6 But with the emergence of new

studies, we have seen a wide range of potential explanatory factors for why trade

agreements have heterogeneous effects. Closely related to the present paper are a

few studies that qualify a wide range of explanations for the heterogeneity in trade

agreements effects, including the role of legal institutions.

Baier et al. (2018) derive a theoretical gravity equation, where the effect of lower-

ing variable trade costs (such as a tariff reduction) depends on the initial level fixed

costs, which are categorized into natural and policy-related fixed costs. Model predic-

tions show that a lowering of tariffs generates larger elasticities when initial natural-

and policy-related fixed costs are initially low, and that the effect occurs through

the extensive margin of trade. Conversely, they show that international free-trade

agreements, which directly affect the level of fixed costs of exporting, exhibit larger

elasticities when initial fixed costs are high. The combined effect of an international

economic integration agreement is therefore ambiguous in their setup, and depends

on whether the effects of the agreements translates through reductions in variable-

or fixed trade costs. Their empirical analysis provides evidence on the heterogeneous

FTA effects along the dimensions of geography, culture, economic measures and (as

also used in this study) common legal origin.

Their paper aims at drawing conclusions on general country characteristics in

explaining the heterogeneity in FTA effects, whereas the current paper focuses more

6See for instance Caliendo & Parro (Caliendo and Parro (2015); Cipollina and Salvatici (2010)) for
examples for the former type, and Magee (2008); Baier, Bergstrand, and Feng (2014); Kohl, Brakman, and
Garretsen (2016) for examples of the latter types
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on the particular aspect of contract and legal institutions. Baier et al. (2018) find

that sharing similar legal origin as your trade partner reduces the trade effects of

economic integration agreements. The role of legal origin in the micro-foundation

of the transaction between firms remains different from the approach taken in this

paper. Moreover, the dependent variable of their estimation relies on a different

methodological approach, where trade is measured as indices of the intensive and

extensive margin.

Baier et al. (2019) use a 2-stage method to first estimate coefficients of individual

FTA’s (908 unique estimates of different trading pairs for 1986-2006). Secondly, they

deploy these estimates as the dependent variable in a regression characterizing the

heterogeneity of the effects using a wide variety of explanatory variables. Most of the

heterogeneity (approximately 2/3) occurs within -as opposed to across FTA’s. Further-

more, they find that the asymmetries between trade partners engaging in FTA’s plays

an important role in explaining the within-FTA variation. They effectively dissect

the FTA heterogeneity to a wide variety of explanatory factors, where a common

legal origin among trade partners is one of these. They find that lower trade costs

before the formation of an FTA on average lowers the return to forming FTA’s since

relatively less trade friction ex-ante means that the FTA face relatively fewer barriers

to break down. Even after accounting for the initial level of trade friction, they find

that common legal origin does in fact explain some of the variation in FTA effects,

and generally common legal origin is associated with larger FTA effect. Furthermore,

they attempt explaining the effects of FTA’s by the rule-of-law of both importers and

exporters separately. These results are not robust and produce mostly insignificant

effects.

This study contrasts the findings of Baier et al. (2018), by producing evidence that

a common legal origin in fact increases the trade enhancing effects of FTA’s. Apart

from the methodological approach, this paper differs from Baier et al. (2019) in that

legal institutions is the main focus, and more attention is given to measuring these

institutions and providing economic intuition behind it. By and large, my results

regarding common legal origin aligns with Baier et al. (2019), but my approach to

explaining FTA effects through rule-of-law differs, which can explain why we arrive

at different conclusions.

The last closely related study is Kohl et al. (2016), who applies a novel data set of

FTA characteristics on a range of provisions. This allow them to assess what types of

FTA’s generate the greatest effects, and addresses the heterogeneity in the agreement-

specific content. While this is not entirely related to the variation exploited in this

study, it proposes the interesting point that while country-specific legal institutions

may play a role in determining the outcome, there are potentially institutional fea-
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tures embedded in the FTA itself that have an impact on the institutional setting

surrounding the transaction between trade partners. I discuss this aspect further in

section 1.6.3.

To arrive at a better understanding of the individual factors that determine the

heterogeneity of FTA effects, we must dig further into the mechanism driving the

results. This has been done by Cheong, Kwak & Tang (2015) who studies the role of

economic development in determining the size of the effects. Freeman & Pienknagura

(2019) study the role of distance in shaping trade agreement outcomes.

Many studies have uncovered the theoretical and empirical aspects of trade

between countries with different institutions, including legal institutions in a contract

setting, but only few studies have looked into the heterogeneous effects of trade

agreements, when institutions between trade partners vary. While this study draws

on the theory and methodological approach of the former, the research questions

answered are more closely related to the latter.

As yet, no studies have attempted to explain the role of legal institutions as a

driving force for FTA effects except for the general conclusions drawn by Baier et al.

(2018) and Baier et al. (2019), where the focus have not been on legal institutions

in particular. I contribute to the literature by offering a mechanism and theoretical

approach to the role of legal institutions in shaping FTA outcomes. My contributions

are, however, mainly empirical, where I focus on measurement of institutions, and in

particular how institutions in each country combine and form an environment that

drives the trade effects of FTA’s.

1.2 A simple trade model with contractual imperfections

The theoretical setup builds on a Krugman-type trade model (Krugman, 1979), where

trade occurs in horizontally differentiated varieties of input goods used to produce a

non-traded final good.7 A discrete set of countries trade these intermediate goods,

where i = 1,2, ..., I denotes the exporter and j = 1,2, ..., J denotes the importer. Each

country has one representative firm who produces a non-traded final good in the

amount Q j , using the intermediate goods as the only inputs of production. Each

country i has a continuum of intermediate goods-producers who each produce a

distinct variety of the traded intermediate good, ω ∈Ω.

7A detailed derivation of the model is available in Appendix B
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1.2.1 Demand side: Finding good producers

The representative final goods producer in j (the buyer) can source their inputs from

any foreign market, i , by agreeing to the sales contract of the exporting firm (the

seller). The contract in this model serves two purposes: (i) to detail the functional-

ity/usage/design of the product and (ii) to state the terms of enforcement in case of

a dispute arising where the buyer refuses to pay after receiving the products. This

makes contracts two-dimensional as well as potentially incomplete in either of the

two aspects irrespective of the other. That way, a contract can have a large degree

of information about the specific product while simultaneously being vague about

enforcement terms when buyers refuse to pay or vice versa.

The buyer has imperfect information about the specific variety, and observes

only product design and functionality through the product-specific dimension of

the contract. When contracts are complete in this dimension, the buyer observes

all potential design- and functional aspects of the products such as ISO standards,

optimal usage, heat resistance etc. When the product-specific dimension of the

contract is incomplete, a part of the functionality of the product is unknown and

generates uncertainty for the buyer. The buyer’s risk of purchasing unusable input is

therefore increasing in the incompleteness of the product dimension of the contract.8

This assumption also follows the general idea from contract theory, that no contract

can be complete in all contingencies (see e.g., Williamson (1975, 1985); Grossman

and Hart (1986); Hart and Moore (1990); Hart (1995)), but in this setup, contractual

completeness is a variable, rather than an assumption. Final goods in each country is

produced in the amount Q j , from the CES production function:

Q j =
[

S∑
i=1

∫
Ωi

(
qi jω× Ai jω

) σ−1
σ

dω

] σ
σ−1

, (1.1)

where qi jω denotes the quantity of intermediate goods coming from firmω in country

i . Ai jω is an indicator taking on the value 1 if the application of the individual variety

lives up to the ex-ante expectation of the buyer upon arrival in j . If it does not, the

input is unusable in the production and the indicator assumes the value 0. σ > 1

denotes the elasticity of substitution between varieties.

In this setting, the contract is a means for the buyer to identify the risks associated

with choosing a given input. If complete, the contract comprises all information

about the product accessible to the buyer, such as correct usage in the production

8This way of modelling transaction-risk follows Antrás and Helpman (2008). The current setting
allows the entire transaction to be risky to a varying extent, whereas Antrás and Helpman (2008) allows a
varying part of the transaction to be risky. In each choice, transactions suffer from a degree of contractual
incompleteness.
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of final goods (specific to j ), or which product standards it abides by (specific to

ω). Standards for a given product may also differ across countries.9 If the contract

informs the buyer of all the ways the input may be used (and the limitation of their

final good when subjected to this input), the product-specific part of the contract

is complete. Sellers must convey this information for final goods in any country,

and hence contractual incompleteness occurs with variation across markets and

product.10

For the enforcement-specific part of the contract to be complete, it must detail

all information about the legal resolution following a dispute between buyer and

seller. This can be the legal procedure for the dispute, which is dependent on the

legal practice and systems in place in the destination market. If the enforcement of

contracts is more likely under j ’s law than in the seller’s home country, this could

motivate the firm to specify that j -specific laws are to be used in case of dispute.

There may even be aspects of the product that require specificity in terms of the

enforcement clauses to the contract to protect the seller from payment default. As

such, the enforcement-specific part of the contract also varies at the firm-destination

level.

Having asserted the role of contractual incompleteness in both parts of the con-

tract, the next step is to assign the payment under different scenarios: Should the

buyer upon arrival of the goods realize that they do not fulfil the needs, due to incom-

plete product specification in the contract, he chooses to default on the payment.

The buyer is successful in defaulting if the contract is not enforced.11 If the contract

is enforced, the buyer must pay the seller for the dysfunctional inputs, resulting

in an efficiency loss. The enforcement of contracts allow for the overall efficiency

loss between the buyer and seller to be distributed among them.12 The expenditure

function of the final goods-producer in j can be written as:

χ j =
S∑

i=1

∫
Ωi

pi jωqi jω

[
Ai jω+

(
1− Ai jω

)
Bi jω

]
dω , (1.2)

where pi jω is the price of the unique variety purchased in j , Ai jω is the same

9Consider for instance EU regulation on consumer protection, which is often more demanding than
in developing countries.

10For simplicity, I assume a single producer of the final good in each country. Extending to multiple
final goods in j is possible, but not rewarding for the present paper.

11Allowing repeated interactions until a successful transaction occur would increase the complexity
of the model. As the goal of this paper is not to examine the firm-level decision-making under risk, this
feature is simply omitted in the setup.

12While it can be argued that the dysfunctional inputs have some value that can be realized by the
buyer, it is likely that the re-sale of inputs to some other destination is subject to other costs, which would
then always result in an efficiency loss. For simplicity, the efficiency loss in this model is not partially offset
by recouping through third parties.
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indicator as before and Bi jω is an indicator equal to 1 (conditional on Ai jω = 1) if the

contract is enforced and the buyer subsequently has to pay the order value to the

exporter.13 The expectation over the expenditure function is:

E
[
χ j

]= X j =
S∑

i=1

∫
Ωi

pi jωqi jω

[
αi jω+

(
1−αi jω

)
βi jω

]
︸ ︷︷ ︸

θi jω

dω , (1.3)

where αi jω denotes the probability of a Ai jω taking the value 1 and is interpreted

as the share of goods arriving from firm, ω that are usable in the production of the

final good. βi jω denotes the probability of Bi jω being 1, and is similarly interpreted

as the share of disputes between the buyer in country j and the firm, ω in country, i

that can be enforced through the contract. The θi jω term is the share of transactions,

where the buyer pays for the inputs he receives. This setup assumes that buyers

are not opportunistic, in that they do not seek to avoid payment unless they face

inefficiency from dysfunctional inputs. As we will see later, opportunistic behavior

among creditors is not required to drive contract friction in the model.

Furthermore, I assume that transactions follow Open Account payment terms,

where the seller receives payment after goods are delivered to the buyer.14 To the

final-goods producer, the expected marginal product of input from a particular firm

in i is:

E

(
∂Q j

∂qi jω

)
= E

[
S∑

i=1

∫
Ωi

(
qi jω× Ai jω

) σ−1
σ

dω

] −1
σ−1

q
−1
σ

i jωαi jω (1.4)

I assume that all firms,ω ∈Ω are monopolistically competitive and since the firms

are distributed over a continuum, there is no correlation between the individual firm’s

expected contract completeness (αi jω) and the contract choices of the rest of firms.15

Formally, the expectation over the aggregate term is unaffected by the actual contract

choices of the individual firm, and the entire expression becomes deterministic to

the buyer. As a result, he faces no aggregate risk despite some firms not delivering

functional input.16

13Another notation would be B jωi
. B jωi

and Bi jω are equal sets under the chosen assumptions on
intermediate good-varieties produced per firm and firm location.

14Schmidt-Eisenlohr (2013) finds that open account transactions are the predominant type of credit-
form, with 60 pct. of transactions following this type.

15corr

(
αi jω ; E

[
Q j

])
= 0

16The expectation of a stochastic function like (1.1) or (1.2) is straightforward when firms exist in a
discrete set and law of large numbers is applied. The same is not guaranteed for the expectation to a
stochastic term when firms exist on a continuum, but I show that the aggregate risk faced by the buyers is
approaching zero as the number of firms approach a continuum (see Appendix C).
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The final-goods producer minimizes cost while maintaining a given level of out-

put, by setting the marginal products equal to the effective prices. This yields the

demand for a particular variety of inputs coming from country i as:

qi jω = X j

(
pi jωθi jω

)−σ
ασi jωPσ−1

j (1.5)

P j =
[∑S

i=1

∫
Ωi

(
pi jωθi jω

)1−σ
ασi jωdω

] 1
1−σ

is the price index for producing one unit

of final good output in j , accounting for contract friction. From (1.5), it is clear that

demand increases in the share of the product specific completeness of the contract,

as this lowers uncertainty for the buyer. It is also decreasing in the effective price of

the good, such that buyers prefer to import their input from sources where they are

not contractually forced to pay for goods when they are not usable in the production

of the final good. The remaining components: Expenditure and the price index, have

a standard Krugman (1979) interpretation, except that they reflect the expectation

over these when contract frictions apply.

1.2.2 Supply side: Intermediate goods producers

The intermediate goods sector is composed of monopolistically competitive firms

that, within each exporting country i , are homogenous in their productivity (zi ). Each

firm can produce one unit of the traded intermediate good using 1/zi units of labor

as the only factor of production. Exporting to market j is subject to ice-berg trade

costs, τi j . Additionally, serving a market requires contracts, which are costly to write.

A firm is subject to the fixed cost, C
(
αi jω,βi jω, Ii j

)
. This fixed cost is increasing in the

contract completeness (αi jω,βi jω) and decreasing in Ii j . Ii j is a measure of how well

the legal-institutional environment of the two trading countries supports the use of

contracts. A firm in i can service a particular market j and obtain the market-specific

profits:

πi jω = pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
(1.6)

The first term denotes the revenue, which is conditional on receiving payment from

the buyer, and happens with probability θi jω. The second term denotes the marginal

cost of production, which occurs regardless of payment, such that the exporting firm

bears a cost when the buyer defaults on payment. wi denotes the wage rate in country

i and τi j denotes iceberg-trade costs associated with shipping goods between two

markets.
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1.2.2.1 Legal institutions and contracts

I model contract costs such that better legal-institutional environment between the

trade partners will lower the cost of writing a contract for any given level of contract

completeness. Moreover, I assume that this environment is described by the legal

institutions in both i and j :

C
(
αi jω,βi jω, Ii j ,1

)
>C

(
αi jω,βi jω, Ii j ,2

)
for Ii j ,2 > Ii j ,1 (1.7)

We know very little of the actual processes behind firms’ contract choices and the

associated costs. Therefore, I refrain from specifying a particular functional form for

the fixed costs of contracting.17 I do however assume that the cost function is strictly

convex, increasing in contract completeness and twice differentiable in αi jω and

βi jω.18

The fixed cost of writing contracts is modelled after established facts in the litera-

ture on legal institutions (henceforth referred to simply as institutions). Specifically,

we know that institutions provide an environment that allows contracts to function,

and countries with better legal institutions have a comparative advantage in transac-

tions relying on contracts and their enforcement. (see e.g., Anderson and Marcouiller

(2002); Nunn (2007); Levchenko (2007) for examples involving trade).

The cost function states that within some institutional environments, the cost

of writing contracts is simply lower, but does not pinpoint exactly what characteris-

tics of legal institutions that make up a less costly environment for contract writing.

The contract and transaction cost literature argues, that under incomplete contract-

ing, the cost and efficacy of contract enforcement depends on the availability of

legal institutions capable of ’filling the gaps’ of the contract and interpret within

the institutional norms (Goetz and Scott, 1981; Williamson, 1985; Hadfield, 1990,

2005). Furthermore, Hadfield (2005) argues that ". . . more complex contracts (i.e., high

completeness) depend on richer institutional environments to support effective and

low-cost enforcement". This also applies where contract law is deeply rooted in the

legal system, as the use of existing laws and practices in the system are implicitly

secured by the wording of the contract.

Following this reasoning, the cost of a contract with given completeness is lower,

if the institutions are better. Or conversely, at a given cost, a higher level of contract

completeness can be achieved for a better institutional environment (higher Ii j ).19

17Hadfield (2005) discusses the scientific gap in institutional economics for this particular subject.
Mainly due to a lack of data on the cost of contracting.

18I.e., when the contract completeness approaches 100% (indicating complete contracts), the cost of
writing contracts approaches infinity. Intuitively, it makes sense that contracts are more expensive to write
if they contain more contingencies.

19I discuss how to measure institutions in section 1.3
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Institutions vary at the country-level, rather than the firm-level, as firms are too

small to impact the institutional setting of their country. The combination of insti-

tutions of i and j make up the specific environment of a transaction. In line with

the literature, we would expect firms in countries with high-quality institutions, to

write contracts that rely on these for enforcement and accountability, as the norms

of contract writing are affected by the local institutions. These contracts would rely

relatively more on the well-functioning institutions to fill the ’gaps’ caused by in-

completeness. When these firms export to countries that differ in the quality (or

indeed the type) of institutions, their contract norms are mismatched to the foreign

institutions, and they must adapt contract writing to the specific scenario. This leads

to more expensive contract writing when the quality (or type) of institutions differ

across trade partners.20

1.2.2.2 Price of intermediate goods

The exporting firm face two optimization problems in order to set their prices and

contract completeness to maximize profits. The product specific aspects of the con-

tract concerns elements that potentially leads back to the development stage of the

product, such as quality testing and receiving appropriate product standards. More-

over, enforcement specific terms of the contract are also potentially related with the

development of the product. This is the case for perishable products, where terms

relate to the durability of products, or when the value of the product depreciates

after leaving the factory. The model is solved by backwards induction, where prices

are firstly determined as a function of contract completeness and thereafter optimal

contract completeness is determined.

The optimal prices in (1.8), is the solution to the problem:

max
pi jω

pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
s.t . qi jω =

(
pi jωθi jω

)−σ
ασ−1

i jω X j Pσ−1
j

pi jω =
(

σ

σ−1

)
wi

zi
τi jθ

−1
i jω , (1.8)

where σ
σ−1 is the mark-up over the marginal cost. Furthermore, it shows that the firm

will price-in the lost revenue as prices increase in the share of trade that is lost due to

contractual incompleteness. Compared to the standard Krugman model, the prices

in this setup are larger by the multiplier θ−1
i jω, which is the share of transactions in

which sellers do not receive payment.

20In section 1.3, I discuss the role of institutional quality vs. types of institutions for the empirical setup.
For now, I only treat Ii j as being better- or worse for any underlying reason.
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1.2.2.3 Optimal contract completeness

The inefficiency loss generated in the model is purely due to the buyer’s risk of

receiving dysfunctional products and is captured byαi jω in the final-goods producer’s

production function: (1.4). The enforcement of payment (βi jω) does not add to the

overall inefficiency of the model, but serves only as a means of dividing the losses

between buyer and seller. For the purpose of this paper, there is no need to model the

game of splitting the losses between agents, and it is instead considered exogenous

at the firm-level.21 For determining the optimal level of αi jω, the firm solves the

problem:

max
αi jω

pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
s.t. qi jω =

(
pi jωθi jω

)−σ
ασi jωX j Pσ−1

j and

s.t. pi jω =
(

σ

σ−1

)
wi

zi
τi jθ

−1
i jω

After inserting the constraints into the maximand, θi jω cancels out in the revenue-

and cost term. The first-order condition for optimal βi jω reduces to −C
′
β
= 0, indicat-

ing that for most imaginable contract cost functions, firms do not invest into βi jω.

The first-order condition for αi jω can be stated as:

ασ−1
i jω

(
σ

σ−1

wi

zi
τi j

)1−σ
X j Pσ−1

j =C
′
α(αi jω, βi jω, Ii j ) (1.9)

C
′
α denotes the partial derivative of the contract cost function with respect to

αi jω. The condition asserts that the marginal gain in revenues from higher contract

completeness must equal the marginal cost of achieving said contract complete-

ness. This marginal cost depends on the level of completeness and the institutional

environment.

1.2.2.4 Effect of FTA’s

At this point, we get back to the initial problem at hand: The role of free-trade agree-

ments. Here it is crucial to see how the optimal choice of contracts change when

the trade costs (as a result of FTA implementation) changes. A free-trade agreement

will lower tariff- and non-tariff barriers on imported goods in j , but this will also

change how the exporting country chooses to invest into their contracts. The revenue

received at the firm from a particular destination, j can be expressed as:

21Allowing for endogenous βi jω would not result in additional investments into improving the
enforcement-specific part of the contract, as it is already priced onto the good. In fact, firms choose
not to invest into this specific part, with βi jω = 0. See Appendix B for details
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Xi jω =
(

σ

σ−1

wi

zi
τi j

)1−σ
ασ−1

i jω X j Pσ−1
j (1.10)

and the total exports from country i to j is found by aggregating over the set of firms

in i :

Xi j =
∫
Ωi

Xi jωdω=
(

σ

σ−1

wi

zi
τi j

)1−σ
ασ−1

i j X j Pσ−1
j Ni (1.11)

with Ni =
∫
Ωi

dω being the size of the exporting market and variables previously

indexed byω now denoting the country-level average. With firms within each country

having identical productivity, we know that the contract completeness is also homo-

geneous among firms within country i . The expression in (1.11) contain one other

element in addition to the standard Krugman model: αi j .22 It represents a demand

shifter emerging from the fact that buyers realize the potential danger of importing

from countries where contractual incompleteness puts them at risk. Disregarding

general equilibrium effects to keep wi X j and P j constant, the elasticity of contract

completeness with respect to trade costs is derived as:

dlnαi jω

dlnτi j
= (1−σ)

G(Ii j )+1−σ < 0

with G(Ii j ) = C
′′
αααi jω

C
′
α

.23 The sign of the elasticity is determined through the second-

order condition for the profit-maximization problem with respect to αi jω. The com-

parative static tells us that when firms experience a change in their trade costs, they

adjust their investments into contract quality accordingly with the shock. For the case

of FTA’s, the trade costs will decrease and provide exporting firms with an incentive

to improve their contract quality, which increases demand for their good. As such,

the trade effect of FTA’s contain a direct effect through lower trade costs, as well as

an indirect effect through the adjustment of contract investments, which in turn

depends on the institutional setting among the trade partners:

dln Xi jω

dlnτi j
= 1−σ︸ ︷︷ ︸

Direct Effect

+ (σ−1)× (1−σ)

G(Ii j )+1−σ︸ ︷︷ ︸
Indirect Effect

(1.12)

The indirect effect is dependent on the institutional environment, Ii j . The di-

rection of the effect of institutions on the indirect channel is unobtainable without

applying a functional form to the cost-function of contract-writing. What is more

22This expression represent the case where βi jω = 0. Otherwise, the gravity model would also include
θi jω which simply scales the trade-flow by the amount of goods that are eventually paid for.

23C
′
α and C

′′
α denote the first- and second derivative of the contract-cost function wrt. αi jω. G(Ii j ) is

a measure of the local slope of the cost function at αi jω. It is determined, partially, by the institutional
environment Ii j .
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important for the current case is the role of institutions in the cost function. For

a given investment and initial level of contractual completeness, the institutional

environment determines how effective the investment is in increasing the contractual

completeness. The term G(Ii j ) contains the first- and second-order derivative of the

cost function wrt. αi jω, and depends on the institutional environment. As firms of

two different countries (in terms of institutions) initially may have varying contract

choices, the marginal increase in contract quality, and subsequent changes in exports,

are not directly comparable.

The general setting does however show that for trade increasing effects of FTA’s,

we can expect heterogeneity in the size of these effects based on the institutional en-

vironment governing the transactions. This is because the institutional environments

dictate how optimal contract choices are chosen after the FTA lowers trade costs.

1.2.2.5 Simple extensions: Assumed contract cost function and institutional

embedding through FTAs

We may posit a particular functional form to extend the boundaries of the model’s

predictions, and conclusively say something about the predicted direction of hetero-

geneous FTA effects along the dimension of institutional environment among FTA

partners. As an exercise, I derive the model predictions using a specific functional

form of contract costs. Specifically, the cost of writing contracts can be stated as:

Ci jω =α(γ/Ii j )
i jω +β(κ/Ii j )

i jω (1.13)

Within this form, contract costs follow the initial criteria stated in section 1.2.2.1. The

cost of writing contracts are convex, and increasing in both of the contract complete-

ness variables. The convexity of the cost function is determined by the variable for

institutional environment (Ii j ), and for better institutional environments, the costs

are lower. Another option for including the institutional environment, would be to

specify a minimum level of contract completeness, that is assured by the common

legal institutions of the trade partners. However, since contracts are potentially com-

plex in all of their dimensions, it appears more reasonable to allow cost to vary in

Ii j along the entire domain of contract completeness rather than just the minimum

point.

This extension does in fact provide further conclusions about the role of institutional

environment for heterogeneous FTA effects. In particular, it shows that FTA effects are

increasing in the ’goodness’ of the institutional environment between trade partners.

This means that the better institutional environment FTA signees share, the larger

trade effects they will obtain (see Appendix B for details on this extension).
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Additionally, we may consider that FTA’s could have a direct impact on the in-

stitutional environment of the transaction, Ii j by lowering the technical barriers

to trade. This would result in firms writing better contracts at the same cost, and

thereby lowering the buyers’ risk in the transaction. However, not all FTA’s contain

such measures, but it is likely that all FTA’s, if implemented correctly, would lower

trade costs and thereby manifest its effect through the two channels presented in the

model. Conclusively, the conceptual framework shows why FTA effects are expected

to be heterogeneous based on the legal institutions in place among trade partners

and why it is relevant to quantify this in order to gain understanding of the expected

effects of implementing FTA’s. As the model suggests the effect of institutions to

translate through trade costs, we could consider any trade cost-reducing event to

have heterogeneous impact through institutional settings among trade partners.

Finally, the model setup presented is based on the trade of intermediate goods

among firms, which is not to say that the ideas only work in this setting. The mecha-

nism of the model relies on contractual friction and the corresponding risk-reduction

of writing better contracts that ultimately increases demand. This idea is not exclu-

sive to trade in intermediate goods. We can consider any firm sourcing goods from

abroad to have contractual risks involved in their transactions, whether they are

indeed manufacturers or retailers/wholesalers. For the latter group, it makes little

sense to model a production function that does not take place, and for the former

group, it makes little sense to model a re-selling process that is in fact production.

The choice to model a production firm is based on the existing literature, as this is

common to the trade literature. Another aspect to consider is the mismatch between

theoretical intermediate goods trade and observed trade categorized as intermediate

goods. In trade data, the majority of flows are in fact what is coined as intermediate

goods, but the true usage of internationally traded goods is never observed at the

buyers’ location. The model presented takes no stance on this, and is applicable in

many situations where contracts are relevant, more than when intermediate goods

(whether true or not) is the declared flow. Certain elements of the model may even

represent the relationship between sellers and private consumers of final goods. I

therefore urge the reader to abstract from a particular type of firm, but rather focus

on the contractual side of transactions, when thinking about this model.

1.3 Data: Measuring the institutional environment

I present two distinct variables used for identifying the institutional environment of

trade partners. The first, common legal origin, is often used in the gravity literature

as well as in Baier et al. (2018), and this variable captures institutional familiarity
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between the countries. Similarity in legal systems imply that the firms who write

the contract have a more precise idea about the set of contingencies they should

plan for. Writing a market-specific contract is therefore easier and cheaper, when the

institutions governing the enforcement and validity of the contract are well-known to

the firm. Furthermore, if legal systems are more similar, enforcement is more likely as

firms can navigate in a legal system that is familiar to them. The measure of common

legal origin is provided in the CEPII Gravity Database (2018) and gathered by Head

and Mayer (2014).

While this measure potentially captures the institutional similarity between two

countries, it does not capture the degree of dissimilarity. The variable assumes ex-

istence of five distinct types of legal origins: British, Scandinavian, French, German

and Socialistic. According to the measure, two legal systems that originate from the

same source are therefore considered similar. By extension, two different legal-origins

are considered institutionally dissimilar, no matter what type of legal system they

originate from. Hence, it will treat any dissimilar trade pair equally, whereas we might

expect large variation in dissimilarity in the real world.24

The second measure, Rule-of-law, captures the quality of legal institutions on a

continuous scale. It is an often used measure in institutional economics, and in partic-

ular at the intersection of trade and institutions (Levchenko, 2007; Nunn, 2007; Essaji

and Fujiwara, 2012). The implicit assumption for using quality of institutions, rather

than the type, is that the transparency and accountability of the legal institutions

makes it easier to enforce contracts. Consequently, firms may find it less costly to

write contracts when they can trust in the judiciary in case of disputes. Without trust,

they have to be more explicit (complete) in the product-specific parts of the contract,

to avoid disputes arising within a less transparent and accountable environment.

I gathered the data used for measuring the institutional setting from the Varieties

of Democracy database (V-Dem, 2016), which provides information about the rule-

of-law (among other political indicators) in 173 countries, dating back as long as 100

years.25 The variable is continuous and bounded between 0 (low rule-of-law) and 1

(high rule-of-law). The V-Dem data is expert-coded with multiples experts evaluating

sub-indices that ultimately is used for computing the rule-of-law index used here.

Subjective perceptions and measurement biases are therefore a potential concern in

using this data. However, the V-Dem applies a Bayesian item-response estimation to

their data to back out the latent traits of the individual experts and eliminate this bias

24Consider the dissimilarity of Denmark and Germany vs. the dissimilarity of Denmark vs. China. The
former pair is likely a better institutional environment for Danish firms than the latter.

25Other sources of the quality of legal systems can be found, such as the Worldwide Governance
Indicators, but only V-Dem provides data for a sufficiently long panel, to secure inference on early FTA
implementations.
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from their measurements.

I compute four distinct functional forms of the institutional environment between

trade partners, that each highlight a distinct feature of the environment to be tested

empirically. Firstly, I use the rule-of-law variable as is, and allow the environment

to be determined by the rule-of-law score at the exporter and importer separately

(the home-market form). This way, the quality of institutions in the exporting- and

importing country will each be able to provide information on the heterogeneous

FTA effects. High rule-of-law in the importing country may prove more determining

for the heterogeneous FTA effects, if contracts are tailored towards the market.

Secondly, I compute the rule-of-law distance between the trade partners. This

allows the environment to be determined by how different the two countries’ quality

of legal systems are. Distance measures are commonly applied to gravity equation,

where distances (be it geographic or cultural), often indicate trade friction. Here,

rule-of-law distance may cause contract friction, as firms write contracts to systems

that (in terms of institutional quality) are far from their legal norm.

Thirdly, I compute the difference of the rule-of-law score among the trade part-

ners.26 This allows the institutional environment to be characterized by a relative

institutional advantage from one of the trade partners. This provides information on

the distance between institutional quality, but also the direction of the relationship

between institutions among trade partners. Hence, it combines information about

both the first- and second functional form in a single measure.

Finally, I also rely on a non-linear functional form, where each country is placed in

either a group with high- or low rule-of-law. Countries are sorted by their rule-of-law

score relative to the global median in the same year. Trade agreement may then form

between four different types of country-pairs (exporter to importer): High-to-high,

low-to-low, high-to-low and low-to-high. This allows the distance of institutional

quality to differ across high- and low quality groups, and for the relative institutional

advantage to differ by importer and exporter.

1.3.1 Other data used

The trade data used for the estimation comes from The Observatory of Economic

Complexity (2019), who gathered their trade data from UN Comtrade’s international

trade statistics database (UN, 2019). Bilateral trade flows are reported in gross values

(USD mil.) at the 4-digit SITC rev. 3 industry levels for 165 different countries (see

Appendix 1.5). The data set is cleaned for reporting errors and import values are C.I.F

(cost-insurance-freight) prices. I have gathered data for the years 1965-2010 in 5-year

26Exporter’s rule-of-law score minus importer’s rule-of-law score.
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intervals to allow for phasing-in effects of FTA’s (Baier and Bergstrand (2007); Olivero

and Yotov (2012)). Data on trade agreements come from the Database on Economic

Integration Agreements compiled by Jeffrey Bergstrand (2017) and containing most

trade agreements signed between 1949 and 2012. Selected variables of the data set

are shown below in table 1.1 for country-pairs that trade under regular circumstances

without having formed FTA’s, and for country-pairs who have FTA’s respectively.

Table 1.1: Summary statistics of trade partners

Country-pairs without FTA Country-pairs with FTA

Variablea Nb Mean Std. Dev. N Mean Std. Dev.

Average imports per country (USD mil.) 110,870 204.09 2,397.44 8,239 1,986.30 8,877.57
Exporter’s GDP (USD bn.) 109,698 279.97 1,072.50 8,218 396.72 1,035.80
Importer’s GDP (USD bn.) 109,640 276.20 1,070.40 8,215 397.25 1,035.80
Exporter’s GDP per Capita (USD) 109,698 7,742 12,652 8,218 18,051 18,539
Importer’s GDP per Capita (USD) 109,640 7,701 12,474 8,215 18,038 18,547
Exporters Rule-of-Law score 110,870 0.59 0.32 8,239 0.77 0.27
Importer’s Rule-of-Law score 110,870 0.59 0.31 8,239 0.77 0.27
Common Legal origin 110,870 0.38 0.49 8,239 0.42 0.49
Colonial relationship [0,1] 110,870 0.02 0.15 8,239 0.04 0.19
Common Currency [0,1] 110,870 0.01 0.09 8,239 0.08 0.27
Sharing same religion (%)c 110,870 0.16 0.25 8,239 0.29 0.33
Country-pair distance in terms of:
GDP per capita 108,476 11,081 14,181 8,194 15,983 17,265
Rule-of-Law score 110,870 0.41 0.27 8,239 0.19 0.20
Geographic proximity 110,870 7,652.5 4,225.7 8,239 2,353.0 2,436.8

Notes: Trade data at the industry-level is aggregated across all industries within a country-pairs yearly bilateral trade.
a Exporter- and importer-specific variables would have identical values if the dataset was entirely balanced.
b Each observation consists of the combination of exporter, importer, and year. c This index measures the share of the
combined population of exporter and importer who have a common religion (CEPII, 2018).

The summary statistics of the data set reveal that country-pairs who trade under

FTA’s do indeed trade more on average than country-pairs without FTA’s. Moreover,

these country-pairs have higher GDP, both per capita and overall. While this could

point to the fact that FTA’s work for both trade purposes and economic prosperity,

it could also indicate that there is a selection bias in the formation of FTA’s where

economically larger and more developed countries have higher probability of forming

FTA’s.

The rule-of-law score for exporters and importers is larger among FTA pairs, and

the distance in rule-of-law of trade partners is also lower among FTA partners. More-

over, the average rule-of-law among country-pairs with FTA’s is significantly larger

than country-pairs without FTA’s. Simultaneously, FTA partners do not share the

same origin of their legal system more than trade partners without FTA’s, indicating

that the two measures for institutional environments capture distinct features of the

legal system. Country pairs with FTA’s are also more similar in terms of their GDP

per capita. If good institutions lead to economic prosperity (Acemoglu, Johnson, and

Robinson, 2001, 2005), this feature of the data is unsurprising. Nevertheless, eco-
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nomic prosperity may also run through welfare gains from trade, which themselves

depend on institutions. The summary statistics highlights the need of taking selection

concerns into account when measuring the effects FTA’s, as it may be problematic to

compare country-pairs with- and without FTA directly.

1.4 Estimation strategy

To estimate the heterogeneous effects of FTA’s, I rely on a gravity equation of industry-

level trade between partners. I follow Baier et al. (2018) and estimate the heteroge-

neous FTA effect through an interaction terms with the variable of interest, describing

the institutional environment between partners. The generalized form can be de-

scribed by the equation:

ln Xi j tc = δ1F T Ai j t +δ2F T Ai j t × Ii j t +δ3Ii j t

+δ4Common Cur r enc yi j t +µi tc +µ j tc +µi j c +ϵi j tc

(1.14)

The dependent variable denotes the natural logarithm of bilateral exports from

country i to country j in industry c at year t . F T Ai j t is a dummy taking the value

1 if a free-trade agreement exists between the trade partners at time t.27 Ii j t is a

set of the variables described in section 1.3, measuring the institutional environ-

ment among the trade partners.28 µi tc , µ j tc and µi j c denote exporter-industry-

year-, importer-industry-year- and country-pair-industry fixed effects respectively.

Common Cur r enc yi j t is a dummy=1 for the presence of a common currency among

trade partners, and finally ϵi j tc is an error term clustered at the country-pair level.

δ’s are the parameters estimated where δ1 denotes the base-effect of FTA’s when Ii j t

is equal to zero, and δ2 is the differential impact of the institutional environment

(rule-of-law) on the base effect of the FTA. δ1 and δ2 is to be interpreted as the base-

and heterogeneous effect of FTA’s on bilateral industry-level exports.29 Identification

of the FTA effect arises from switches to the FTA dummy, as countries engage in

free-trade agreements.30 I expect δ1 to be positive, as it captures the direct effect of

FTA’s in line with the comparative statics of equation (1.12). Without a functional

form for contract costs, there is no directional expectation for δ2. Nevertheless, I

expect δ2 ̸= 0 in line with the theory.

27Liberalization of trade is required across a substantial share of industries/products for the indicator
to denote the presence of the free-trade agreement (Bergstrand, 2017). Non-reciprocal agreements or
partial scope-agreements agreement are not included.

28The home-market functional form does not vary bilaterally, but enters the equation through two
interaction terms: F T Ai j t × Ii t and F T Ai j t × I j t .

29I also provide evidence on the aggregate effect at the country level in section 1.6
30Exiting a trade agreement would also drive variation to the FTA dummy, but this is only rarely

observed in the data.
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1.4.1 Unobserved trade costs and endogenous FTA’s

The country-pair-industry fixed effects limits endogeneity concerns from omitted

variable bias, by accounting for any unobserved time-invariant heterogeneity be-

tween the countries (such as cultural connections or other institutional features)

that may drive trade and simultaneously affect the probability of the country-pair

engaging in an FTA. Both across country pairs, but also within each 4-digit SITC

industry.31

It also allows me to exploit the within-industry variation in trade by comparing

trade within the same industry before and after the implementation of a free-trade

agreement. Trade may be disproportionately driven by certain industries, and if

these industries respond inherently different to contracts, it has implication for

the interpretation of the estimated effects. By disaggregating to the industry level

and applying country-pair-industry fixed effects, I estimate the average response

within each industry, such that any disparity in industrial contribution to aggregate

trade flows is not driving the results. Finally, The gravity literature highlights the

problems of estimating FTA effects from cross-country variation, as the propensity

to engage in FTA’s varies substantially across country pairs (Egger and Larch, 2008;

Egger, Larch, Staub, and Winkelmann, 2011; Baier and Bergstrand, 2004). I follow

Baier and Bergstrand (2007), who recommends applying bilateral fixed effects or

first-differencing, and Egger and Nigai (2012) who argues for using bilateral fixed

effects over standard gravity variable capture trade cost.

1.4.2 Multilateral resistance and equilibrium effects

I follow the recent gravity literature, and estimate equation (1.14) with time-varying

exporter-industry- and importer-industry fixed effects (Anderson and Yotov, 2016).

These account for the multilateral resistance terms (Anderson and van Wincoop,

2003), which aggregates the incidence of bilateral trade cost among exporters and

importers separately. Failure to include them confounds variation of the unobserved

multilateral trade costs and the bilateral trade cost reduction of FTA’s, resulting in

omitted variable bias (Baldwin and Taglioni, 2006). In the current setting, we know

that institutions can have differential impact on trade across products, depending on

the specific need for contracting for a product (Nunn, 2007). The specific characteris-

tics of products that are sensitive to contract-related institutions are unobserved32,

31We might consider some industries, like agriculture that are important for certain countries’ current
accounts, to have particular ties with importers who cannot produce such items domestically. These ties
are unobserved and potentially affect the probability of signing FTA’s while also driving trade.

32Levchenko (2007) and Nunn (2007) considers various measures to capture contract intensity of
certain products when evaluating the role of institutions on trade. Their empirical outcome differs from
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and these may change over time as production technology, laws and legal institutions

develop. To control for the unobserved contract exposure of given industries across

countries, I allow the importer-time- and exporter-time fixed effects to vary across

industries.33 The inclusion of country-industry-year fixed effects also mean that I

estimate the direct heterogeneous FTA effect. These fixed effects capture the price

adjustments over time as markets are hit by any shock (including FTA’s), and the

remaining variation used for identification considered the partial equilibrium effect

of FTA’s on trade (Olivero and Yotov, 2012), consistent with equation (1.12).

1.4.3 Correspondence between observed and theoretical trade flows

It is worth noting that the trade flows observed in the data fit the trade flows derived

in the model (of which some are unusable to the buyer). The theoretical trade flow

(Xi jω = pi jω × qi jω) is the value of inputs demanded by a specific intermediate

goods seller. It is larger than the value actually used in the production because of

the inefficiency of input goods. The amount of goods from a given supplier applied

in the production is Xi jω×θi jω, but the amount ordered and received is Xi jω. In

the trade data, I observe the amount received as the imports are recorded once they

enter the country, but before the buyer inspects it and have the chance to default.

That is, the trade data records Xi jω as default, but the scaling through θi jω can be

applied on either side of the equation. If trade data only contained the amount used

in production, we would estimate an equation with Xi jω×θi jω as the dependent

variable.

In standard international bilateral trade data, re-exports between i and j would

contain the goods that are shipped back, but re-imports and re-exports are not always

reported. Only countries that follow the United Nations’ international merchandise

trade system (2010), rather than the balance-of-payment approach used previously,

are required to report re-exports and re-imports. The re-exports and re-import may

however also include other types of trade not related to cancelled orders. While it

would be interesting to compare the values of orders to the value of inputs used

in production, to get an actual estimate of the θi jω, this is not the objective of the

paper, and the contents of re-exports may contain other trade flows not related to the

contract-problem.

the current setting, where I am interested in the heterogeneous FTA effect rather than the trade effect of
institutions.

33As a robustness check, I aggregate over industries within each country-pair and show the existence
of aggregate effects in line with the industry-level estimation.
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1.4.4 The extensive margin of trade

This paper concerns itself with the existence of a link between legal institutions and

trade, and not through which margins trade adjustments occur. For policy-makers

choosing to engage in FTA’s, the first concern is whether they contribute with trade

gains. Arkolakis, Costinot, and Rodríguez-Clare (2012) finds that the adjustments

along the margins of trade have little implications for the trade gains obtained. To

ease computation of the high-dimensionality of the fixed effects, I rely on the OLS

estimator while excluding any bilateral trade flows with value zero.

Using industry-disaggregated trade data means that the share of zero-trade ob-

servations is increasing exponentially with the level of disaggregation. With the log of

zero being undefined, an alternative approach is to use an appropriate estimator that

does not require log-transformation of the dependent variable. A popular option is

the Poisson pseudo maximum likelihood (PPML) estimator, which also have desir-

able properties when data is inherently heterogeneous across units of observation.

The data from UN Comtrade does however not include observations of zero-trade

flows and would require the assumption that all non-reported values are in fact true

zeroes, which is not guaranteed. This assumption is less likely to hold as the industry

granularity increases.34

1.5 Baseline results: FTA heterogeneity by legal institutions

In table 1.2, I report estimates of the heterogeneous FTA effect by each of the measures

discussed in the previous section. Each column corresponds to an individual measure

of institutions, either through the rule-of-law score, or the presence of a common

origin of legal systems.

Starting with column (1), I estimate the average effect of FTA’s along with the

differential impact of either exporter or importer having high rule-of-law. The average

FTA effect is estimated at .392, indicating that a free-trade agreement increases the

industry-specific trade flows by 48%35 on average. The institutional quality of both

exporter and importer (separately) have no differential impact on this average effect.

Column (1) does not estimate the heterogeneous FTA effect based on an institutional

environment (as proposed by the model), as the rule-of-law score for exporters and

importers are compared across different FTA’s and not towards the given FTA partner.

Furthermore, the effect of currency unions is statistically significant and positive,

indicating that trade partners sharing a currency trades 15% more on average.

34The PPML equation equivalent to ((1.14)) has been estimated, but the exponential increase in the
amount of fixed effects results in non-convergent estimates.

35exp(0.392) = 1.48
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Column (2) estimates the average effect of FTA’s to be positive and significant, with

a trade-increasing effect on industry-level trade of 40%. The heterogeneous FTA effect

is insignificant (both statistically and economically) when evaluated on the difference

in institutional quality of the exporter and importer. Column (3) applies the distance

in rule-of-law between importer and exporter as measure for the legal-institutional

environment. The main effect from FTA’s is strongly significant, indicating that FTA’s

increase the industry-level trade by 53% when trade partners have identical quality

of legal institutions. The heterogeneous FTA effect is decreasing in the institutional

distance between the trade partners. At maximum, trade partners may have an

institutional distance of measure 1. The heterogeneous FTA effects therefore ranges

from 53% (when trade partners have similar quality of legal institutions) to 8.5%,

when trade partners have the least similar quality of legal systems as possible. ROL

distance is marginally significant and positive, indicating that countries trade more

as the institutional dissimilarity grows between them.36 Finally, the coefficient of

common currency remains stable in column (3).

Column (4) applies the non-linear combination of trade partners grouped by their

institutional quality. The coefficient of FTA is interpreted as the effect of signing an

FTA on industry-level trade, when both partners have low institutional quality. For

this group, the FTA effect is a 57% increase in industry-level trade. For two countries

with high-institutional quality, the effect is slightly smaller at 43%. Common for both

these groups, is that they have similar quality of legal institutions, which further

supports the finding from column (3), that institutional similarity increases the

trade effects of FTA’s. The FTA effects are smaller yet for low-to-high and high-to-

low country pairs, with industry-level trade increasing by 26% and 40%. Each of the

groups have FTA effects that are positive and significant. The low-to-low group is,

however, significantly higher than the rest, whose effects are not statistically different

from each other. The results of column (4) indicate that dissimilarity of institutional

quality is an important driver for large FTA effects. Furthermore, it highlights that

FTA partners, with low institutional quality both, can expect larger trade effects

when signing an FTA. We may speculate, that the transparency and accountability of

institutions in these countries do not promote contract writing in general, but as both

partners operate within such environments normally, they can write contracts that

allow them to operate in foreign countries where institutional quality is equally poor.

E.g., by achieving higher contractual completeness without relying on institutions to

’fill the gaps’, as they likely would in countries of high institutional quality. This gives

36The current setup is not ideal for evaluating trade responses to rule-of-law, as we exploit the within-
country variation in rule-of-law distance. These measures are mostly stable over time, and changes to ROL
could confound with other structural changes within the country.
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Table 1.2: FTA heterogeneity by legal institutions

(1) (2) (3) (4) (5)
Measure ROL ROL ROL ROL System
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.392*** 0.341*** 0.428*** 0.456*** 0.281***
(0.071) (0.017) (0.024) (0.036) (0.019)

FTA×Rule of lawi t 0.001
(0.067)

FTA×Rule of law j t -0.065
(0.060)

FTA×ROL differencei j t 0.040
(0.046)

FTA×ROL distancei j t -0.346***
(0.061)

FTA×High-to-Highi j t -0.099**
(0.042)

FTA×High-to-Lowi j t -0.124***
(0.041)

FTA×Low-to-Highi j t -0.223***
(0.045)

FTA×Common legal origini j 0.150***
(0.029)

ROL distancei j t 0.083*
(0.043)

High-to-Highi j t -0.076***
(0.026)

Common Currency 0.147*** 0.147*** 0.140*** 0.137*** 0.149***
(0.038) (0.038) (0.037) (0.038) (0.037)

Country-pair-industry fixed effects Yes Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes Yes
Observations 10,482,624 10,482,624 10,482,624 10,482,624 10,482,624
R-squared 0.817 0.817 0.817 0.817 0.817

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,*** de-
note significance at the 10%, 5%, 1% levels, respectively.

them an advantage over firms from countries with high-institutional quality, who (at

least in their domestic market) would rely on institutions to limit uncertainty in their

transactions.

Finally, column (5) estimates the heterogeneous effect on two groups: Countries

with- and without a common origin of their legal systems. For countries not sharing

legal origin, the FTA effect is positive and significant, indicating that FTA’s increase

industry-level trade by 32%. FTA partners, who share a similar foundation in their

legal system, can expect FTA’s to increase industry-level trade by 54%. The measure for

the institutional environment in column (5) relies on the type of institutions, rather

than the quality of institutions. The results indicate that dissimilarity is a key driver

for FTA effects across both institutional types and institutional quality. There may be

an overlap in certain legal origins and their quality when it comes to complimenting

the use of contracts in transactions. Some legal systems have deep-rooted principles

within property-rights, and when shared by FTA partners, this measure may also

capture a quality aspect of the institutions.
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1.5.1 Predicted heterogeneous FTA effects

It is important to consider the distribution of countries over the measures of insti-

tutional quality applied in the estimation. The interaction coefficient of column (3)

Table 1.2 highlights the extreme scenario, where dissimilarity is maximized. We want

to know how the actual distribution of countries look like, and to what extent the

effects are actually heterogeneous when applied to the countries who signed the

FTA’s. I compute the predicted effects of FTA’s conditional on rule-of-law distance for

country-pair-years where FTA’s were signed.37 I use the observed value of the rule-of-

law measure for the year the FTA was signed, which takes into account that FTA’s may,

in the long term, improve institutional quality within a country. The distribution of

the underlying variable and the predicted heterogeneous FTA effects are shown in

Figure 1.1.

(a) Distributions of Rule-of-Law Distance (b) Predicted FTA effects

Figure 1.1: Heterogeneous FTA effects for FTA partners

The distribution of rule-of-law distance between FTA partners is skewed, with

a majority of country-pairs having rather similar institutional quality. The lack of

support on the top end of the distribution is also the reason confidence intervals

are increasing along the rule-of-law scale in panel (b). Nevertheless, the estimated

effects a very statistically significant. For the entire set of FTA partners, the predicted

heterogeneous FTA effect is positive-significant at the 5% level. The distribution of

rule-of-law distance among trade partners without FTA’s is not as skewed, indicating

some selection into FTA’s based on institutions is plausible (see Figure 1.6 in Appendix

D).

37As the formation of FTA’s is non-random, the distribution of rule-of-law distance is only made for
country pairs that actually signed them and in the same year. The predicted effects are the same for
country-pairs without FTA’s, but the statistical support along the horizontal axis is stronger for the group
where FTA=0. In Appendix D, I present the distribution of rule-of-law distance for trade partners without
FTA’s
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1.6 Extensions and robustness

1.6.1 Alternative interactions: Culture and geography

The models estimated in Table 1.2 serve as a baseline for assessing the impact of

institutional quality in explaining FTA effects. There is, however, a chance that the

estimated heterogeneous FTA effect simply is caused by spurious correlation between

legal institutions and other trade enhancing factors that affect trade flows in general-

and after the implementation of FTA’s. That is, we may fear there is a confounding

factor that acts as a different source of heterogeneity in the FTA effects, while also

being correlated with measures of legal institutions across FTA adopters.

If institutional features between two countries are determined by structural trade,

or determined by the factors that affect trade (general gravity variables), we want

to simultaneously control for the fact that these confounders affect not only trade

directly, but the gains from trade agreements. Therefore, columns (3), (4) and (5)

from Table (1.2) is re-estimated with other gravity-variables (cultural, geographic and

economic) interacted with FTA. These gravity variables are shown in the literature to

have implication for the heterogeneous effects of FTA (Baier et al. (2018), Baier et al.

(2019)). It is plausible that institutional features of countries are formed over many

years, but starting with a certain geographic or cultural vantage point that results in

spatial correlation of institutional features and geography. Similarly, cultural differ-

ences in countries are formed over a very long time span, in which it is plausible that

institutions have followed the cultural development, as suggested in the development

literature (Tabellini, 2008, 2010; Gorodnichenko and Roland, 2017).

Strong cases have been made for institutions to play a deciding role in the eco-

nomic growth and development of countries (Acemoglu et al. (2005)).38 Therefore,

the interaction of FTA’s and institutional characteristics of trade partners may sim-

ply be capturing their level of economic development instead. FTA effects could

be heterogeneous in the trade partners’ economic development status, since more

economically developed countries tend to have different production structures than

less developed countries. These production structures, for instance the prevalence

of trade in services for more developed countries, could mean that they experience

different FTA effects on goods trade. I measure the differences in economic wealth

between two countries as the log-distance of GDP per capita in the two countries.39

Secondly, the estimations allow me to compare the size of interaction coefficients

across the dimensions of FTA heterogeneity, to see whether the institutional measures

38In this literature, institutions are treated more broadly than here, where I specifically target institu-
tions related to contracting problems.

39Formally: ln
(
|(GDP/Capita)i t − (GDP/Capita) j t |

)
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have a sizable effect on FTA outcomes compared to geographic or cultural factors.

The results of these estimations are presented in Table 1.3.

Table 1.3: FTA heterogeneity along gravity variables

(1) (2) (3) (4) (5)
Measure ROL ROL ROL ROL System
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.301*** 2.008*** 1.752*** 1.774*** 1.714***
(0.064) (0.152) (0.150) (0.151) (0.152)

FTA×ROL distancei j t -0.374*** -0.203*** -0.288***
(0.065) (0.062) (0.065)

FTA×High-to-Highi j t -0.070
(0.044)

FTA×High-to-Lowi j t -0.065
(0.044)

FTA×Low-to-Highi j t -0.154***
(0.047)

FTA×Common legal origini j 0.057*
(0.030)

FTA×ln(GDP/capita dist.) 0.015** 0.049*** 0.045*** 0.041***
(0.007) (0.008) (0.007) (0.008)

FTA×ln(Geo. Distance) -0.216*** -0.238*** -0.236*** -0.235***
(0.019) (0.021) (0.021) (0.021)

FTA×Common language 0.017 0.026 0.013 0.000
(0.039) (0.040) (0.042) (0.045)

FTA×Common Religion 0.271*** 0.287*** 0.301*** 0.297***
(0.052) (0.053) (0.054) (0.053)

Common Currency 0.139*** 0.132*** 0.128*** 0.128*** 0.134***
(0.037) (0.036) (0.036) (0.036) (0.036)

High-to-High -0.055**
(0.026)

ROL distance 0.098** 0.052 0.076*
(0.043) (0.042) (0.042)

ln(GDP/capita dist.) -0.011** -0.020*** -0.019*** -0.018***
(0.004) (0.004) (0.004) (0.004)

Observations 10,415,499 10,482,624 10,415,499 10,415,499 10,415,499
R-squared 0.818 0.817 0.818 0.818 0.818
Country-pair-industry FE Yes Yes Yes Yes Yes
Exporter-industry-year FE Yes Yes Yes Yes Yes
Importer-industry-year FE Yes Yes Yes Yes Yes

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively.

1.6.1.1 Rule-of-law & origin of legal institutions

The results from the baseline model on the heterogeneity in FTA effects conditional

on institution measures generally holds throughout each specification in Table 1.3.

Rule-of-law distance remains a significant interaction on FTA’s, indicating that even

when controlling for potentially confounding interactions, institutional dissimilarity

reduces the FTA effects obtained by trade partners (cf., columns (1)-(3)). The size of

the coefficients are slightly smaller than in the baseline specification, but remains

economically relevant. The non-linear functional form for rule-of-law (cf., column

(4)), shows that FTA’s signed between trade partners with low rule-of-law (Low-to-Low
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interaction contained within the base effect of the FTA dummy) is still larger than FTA

effects for other groups. The FTA effects for High-to-Low- and High-to-High groups

are, however, not significantly different from Low-to-Low FTA partners. The last

group, Low-to-High obtain FTA effects that on average are 14% points smaller than

Low-to-Low FTA partners, with a statistically significant estimate. These results differ

somewhat from the baseline specification, in that large institutional distance only

reduces FTA effects when exporters have low-, and importer have high institutional

quality.40 Finally, a common origin of legal systems is marginally significant and

positive, indicating that FTA partners with similar legal systems obtain FTA effects

that are, on average, 5.8% points larger than FTA partners of different legal origin.

As mentioned in section 1.1.1, a similar result is found by Baier et al. (2019) in their

setup. Conversely, Baier et al. (2018) estimates a negative coefficient on the same

interaction of FTA’s and common legal origin.

1.6.1.2 Geography, culture & wealth dissimilarity

In column (1), the interaction of FTA with dissimilarity in economic wealth, is statisti-

cally significant and positive, albeit economically small. It indicates that FTA effects

are heterogeneous in economic wealth dissimilarity of trade partners, and the effects

of FTA’s are larger for country-pairs that are more dissimilar in economic wealth.

Specifically, a 10% increase in dissimilarity of economic wealth increases FTA effects

by 0.15% points. This differential effect of economic wealth dissimilarity increases by

a factor of 4 for columns (3) (4) and (5), where additional gravity are also interacted

with FTA’s. This is an indication that there is in fact confounding variation in FTA

effects across institutional, economic, cultural and geographic variables.

Column (2) shows that two of the traditional gravity variables, geographic distance

and common religion also explain the heterogeneity of FTA effects. Specifically, as

geographic distance between FTA partners increase by 10%, their FTA effects are

reduced by 2% points. The base effect of FTA’s (δ1 in equation (1.14)) differs substan-

tially when conditioning FTA effects on geographical distance. The base effect is not

evaluated at the mean distance between countries, but rather it is an estimate of the

FTA effects evaluated at ROL distance=0, ln(Geo. Distance)=0, Common language=0

and Common Religion=0. As such, the interaction coefficients are to be interpreted as

either a slope (in the case of distance measures and common religion) or a differential

impact among a given group (e.g., countries sharing languages) relative to those not

in said group. Simultaneously controlling for interaction of economic wealth distance

and gravity variables have no implication for the differential FTA effect of rule-of-law

40Both groups with large institutional distance (High-to-Low and Low-to-High) had significantly smaller
FTA effects than Low-to-Low groups in the baseline.
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distance among FTA partners (cf., column (3)). The effect persist, with a magnitude

slightly smaller than the baseline specification. The heterogeneous FTA effects along

the gravity- and economic wealth measures are robust to the choice of measure for

institutions, as indicated by the consistent coefficients across columns (3) to (5).

Comparison across the dimension of heterogeneity in FTA effect reveal that insti-

tutional characteristics of the legal system among trade partners have a meaningful

effect of FTA heterogeneity. The coefficients on the rule-of-law-distance and the

geographic distance are roughly the same. A unit change in the ROL distance has

the equivalent effect on FTA gains as a 1.2 unit increase in ln(Geo. Di st ance)41, cor-

responding to a 235% increase in the distance between countries for achieving the

same FTA outcome across the two dimension of heterogeneity. Naturally, a given

country pair cannot change their locations, and changing institutions in not easy

either. Nevertheless, these results suggest, that countries can pick their FTA partners

strategically to increase the size of their subsequent trade.

1.6.2 Aggregate effects

To account for unobserved industry-specific characteristics, the empirical strategy

relies on industry-specific bilateral trade flows. There is therefore a chance that the

estimated effects are driven by a group of industries that make up only a small share

in the aggregate trade between country-pairs. To evaluate whether these effects

persist at the country-pair level, I aggregate industry-level trade flows within each

country-pair-year and estimate a country-level version of the baseline specification

in equation (1.14). The results are reported in Table 1.4.

The average effect of signing FTA’s is positive-significant, and indicates that the

adoption of an FTA increases the total trade between country pairs by 33%. In the

aggregate trade, the institutional quality in the importing country has large negative

and significant impact on the FTA effect. And the difference in institutional quality

is marginally significant and positively impacting the FTA effect (cf., column (2)

and (3)). These results appear only in the aggregate trade, indicating that industry-

specific characteristics affects the estimation. The interaction of rule-of-law distance

and FTA remains negative and statistically significant in the aggregate, and even

suggest that Rule-of-Law distance has larger implications for FTA effects in aggregate

trade (cf., column (4)). The non-linear specification in column (5) is largely similar

to the baseline model, and reinforces the conclusions that FTA partners of equal

institutional quality gain larger FTA effects. The two other groups (Low-to-High and

High-to-Low) exhibit even smaller FTA effects than in the baseline specification. For

41Cf., column (3): -0.288/-0.238 = 1.2. and exp[ln(Geo. Distance)+1.2]
exp[ln(Geo. Distance)] −1 = 235%
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Table 1.4: FTA Heterogeneity in aggregate trade

(1) (2) (3) (4) (5) (6)
Measure FTA ROL ROL ROL ROL System
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.284*** 0.564*** 0.284*** 0.444*** 0.441*** 0.300***
(0.033) (0.118) (0.033) (0.044) (0.064) (0.040)

FTA×Rule of lawi t -0.043
(0.121)

FTA×Rule of law j t -0.357***
(0.112)

FTA×ROL differencei j t 0.155*
(0.090)

FTA×ROL distancei j t -0.579***
(0.120)

FTA×High-to-Highi j t -0.076
(0.078)

FTA×High-to-Lowi j t -0.281***
(0.078)

FTA×Low-to-Highi j t -0.425***
(0.081)

FTA×Common legal origini j -0.035
(0.055)

ROL distancei j t 0.234***
(0.062)

High-to-Highi j t 0.096**
(0.047)

Common Currency 0.377*** 0.382*** 0.377*** 0.352*** 0.331*** 0.377***
(0.068) (0.069) (0.068) (0.069) (0.069) (0.068)

Observations 116,513 116,513 116,513 116,513 116,513 116,513
R-squared 0.877 0.877 0.877 0.877 0.877 0.877
Country-pair FE Yes Yes Yes Yes Yes Yes
Exporter-year FE Yes Yes Yes Yes Yes Yes
Importer-year FE Yes Yes Yes Yes Yes Yes

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,*** denote
significance at the 10%, 5%, 1% levels, respectively.

the Low-to-High group, FTA effects are statistically zero. Lastly, FTA partners sharing

origin of legal systems show no differential impact of FTA’s on aggregate trade flows in

column (5). Overall, the estimated effects on aggregate trade differs somewhat from

the baseline specification, but Table 1.4 reinforces the earlier finding that dissimilarity

in rule-of-law among trade partners is driving lower FTA effects for its members.

1.6.3 Other robustness checks

As stated in section 1.2.2.4, it is possible that trade agreements themselves improve

institutional quality of the FTA partners, by stipulating conditions for partners partici-

pating in the liberalized market. Such clauses and terms are often imposed by the EU,

where external FTA partners must abide by a number of clauses on e.g., labor market

laws, consumer rights, or general European jurisprudence among member states

in order to gain access to the common market. Furthermore, EU members abide by

many rules containing a range of institutional principles to be adopted by accession
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countries. Such membership would ultimately affect the institutional environment

between trade partners directly, and confound the theoretical channel proposed 42.

I re-estimate the baseline specification on a sample excluding trade between EU

members, such that any accession to the EU is not used as relevant FTA variation.

The results (cf., Table 1.7 of Appendix D) are largely consistent with the baseline

specification, except for columns (1) and (2), where the non-EU sample also finds

some additional heterogeneity in FTA’s for the rule-of-law score in the importing

country. FTA effects are shown to be relatively lower when the importer has high

rule-of-law scores. Conversely, column (2) estimates that the FTA effects are largest,

when the importer has higher rule-of-law than the exporter. These results conflict

somewhat, but the remaining specifications are largely consistent.

A potential concern with the use of rule-of-law data from V-Dem, is that some

country-years carry along values from previous periods, when no new evaluations

have taken place. If countries are subject to institutional change during these periods,

the V-Dem measure does not capture this. Simultaneously, if there is a general upward

trend in the quality of legal institutions over time, the V-Dem measure is potentially

underrepresenting the true institutional quality. To account for this concern, I esti-

mate the baseline specification while dropping observations where either importer or

exporter has not seen any updated values in at 5+ or 10+ years. Despite reducing the

sample notably, the conclusions remain similar when applying only updated V-Dem

observations (see Appendix D, Tables 1.8 and 1.9).

The rule-of-law measure from V-Dem is a composite of several sub-measures,

and therefore we may consider that one of these measures are particularly important

in driving the effects. Therefore, I re-estimate the baseline model with three sub-

indicators used for computing the rule-of-law measure: “rigorous and impartial

public administration” (v2clrspct), “transparent laws with predictable enforcement"

(v2cltrnslw), and judicial accountability (v2juaccnt). These results are included in

Appendix D, Tables 1.10, 1.11 and 1.12. The conclusions remain largely the same

across all three sub-indices, while the magnitude of the effect is smaller for each of

them. This is indicative of rule-of-law capturing something broader with respect to

the legal institutions in place than each of the sub-indices in isolation.

Finally, the model is agnostic regarding the role of product characteristics in

explaining the heterogeneous effects of FTAs. The literature on institutions and trade

have established, that legal institutions acts as contract enforcement mechanism,

and that higher institutional quality gives exporters a comparative advantage in the

42These common institutional rules- or guidelines must be followed de-facto by member countries for
this channel to disturb the theorized one. With the amount of rules introduced for EU members and their
FTA trade partners, it is unlikely that all of these are only de-jure and not de-facto applied, making it a
potential concern for the estimation.
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exports of complex products that are not easily contractible. The present model

considers the re-investment into contracts upon the implementation of an FTA,

therefore, the additional increase in bilateral trade happens from an initial point of

investment. This initial point may well be determined by product contractability

(along the lines of Nunn (2007)), but whether the additional investment -and payoff

should also be determined by product characteristics is non-trivial. To shed light on

this, I re-estimate the baseline model with a FTA and rule-of-law distance interaction

for three different product groups43 to test for heterogeneity in this dimension as

well. The results (see Appendix D, Table 1.13 and Fig. 1.7 indicate that there is no

significant difference in the FTA effects for the three sub-samples.

1.7 Conclusion

With recent contributions to the literature on FTA’s, we have learned that the trade

effect of these vary substantially. Only one third of the variation in FTA effects stem

from the fact that FTA’s are different. Two-thirds of the variation comes from hetero-

geneity at the country-level (Baier et al., 2019), with asymmetry in key country-pair

characteristics being a main driver of the heterogeneity in trade effects of FTA’s. For

policy-makers to make informed decisions on the adoption of FTA’s it is important to

learn how specific dimensions of country heterogeneity shapes the trade-promoting

effects of FTA’s.

In this paper, I propose a simple theoretical setup to explain why legal institutions

among FTA partners cause heterogeneous FTA effects. The theory builds on elements

of contract theory and impose a contractual relationship between buyers (importers

of intermediate goods) and sellers (exporters of intermediate goods). Transactions

are subject to risk for both parties. Buyers are exposed to devaluation of their sourced

input due to incomplete information about product characteristics. Sellers are ex-

posed to risk of default on payment from buyers. To limit their risk, sellers can invest

into contract writing and thereby improve contract completeness and simultane-

ously increase demand for their goods. The cost of writing contracts depend on the

desired level of completeness, and the legal-institutional environment governing the

transaction. Better institutions will lower the cost of contracting, as agents can trust

the system to ’fill the gaps’ of the contract. With costly contracting, sellers face two

optimization problems to maximize profits: setting prices and choosing their level

of contract completeness. As trade partners impose FTA’s, trade costs decrease and

sellers re-optimize in light of the new scenario. How much they alter their invest-

43I apply the Rauch (1999) product group classification, involving differentiated goods, reference-priced
goods and goods sold on organized exchange
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ment ultimately depends on the institutional environment of the transaction. This

imposes an indirect channel, where the trade effects of FTA’s vary by the institutional

environment.

I test this hypothesis, using an industry-level gravity equation, and interact FTA

treatment dummies with measures of institutional quality related to contracts. I

construct different functional forms to identify whether FTA’s vary due to (i) the

quality of institutions (measured by a rule-of-law index) or (ii) the types of institutions

(measured by partners sharing origins of their legal systems). Moreover, I investigate

the role of asymmetry by allowing my measures to identify institutional distances as

well as overall levels of quality.

The results indicate that FTA effects are in fact heterogeneous along the legal

institutions of trade partners. While always positive, the effect of FTA’s on industry-

level trade vary along the institutional similarity of FTA partners: FTA partners with

similar rule-of-law scores have estimated FTA effects of around 53% increase in

bilateral industry-level trade, while FTA partners with the most dissimilar rule-of-law

scores can expect FTA effect of only 8%. Moreover, FTA partners with common origins

of legal systems can expect their FTA effects to increase trade by 54%, while those

without common legal origins have estimated FTA effects of 32%. The results generally

indicate that similarity of legal-institutional quality is a driver of heterogeneity in FTA

effects. In fact, institutional dissimilarity remains a source of large heterogeneity in

FTA effects after accounting for geographic-, cultural- and economic wealth similarity

of FTA partner.

The analysis indicates that legal institutions are an important driver for the sub-

sequent trade effects generated by FTA’s. In line with recent literature on FTA het-

erogeneity (Baier et al., 2019), the heterogeneous FTA effects are largely driven by

measures that capture symmetry and similarity across country-pairs. Measures cap-

turing the institutional quality of the individual country, or the directional advantage

(importer vs exporter) in institutional quality over the trade partner, provide less

heterogeneity in FTA effects and are less consistently significant drivers. Interestingly,

the conclusions drawn on the role of legal institutions for FTA effects in this paper

are not aligned with previous literature that shows common legal origin may reduce

trade effects of FTA on the extensive margin of trade (Baier et al., 2018). Method-

ological differences in the empirical approach may, however, explain some of this

nonalignment.

I contribute to the literature on FTA effects by providing a mechanism for how

legal institutions cause heterogeneity in FTA effects. This is the first study of hetero-

geneous FTA effects to single out a particular dimension for analysis and provide a

specific mechanism for the role of legal institutions in shaping FTA effects. Drawing
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on elements of contract theory, I extend the current discourse in motivating why par-

ticular characteristics of countries may drive or hinder FTA effects. Finally, this study

provides further results and evidence relevant for policy-makers when designing

FTA’s or choosing to join them.
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Table 1.5: Countries in sample

Afghanistan Dominican Republic Lebanon Senegal
Albania Ecuador Lesotho Sierra Leone
Algeria Egypt Liberia Singapore
Angola El Salvador Libya Slovakia
Argentina Equatorial Guinea Lithuania Slovenia
Armenia Eritrea Luxembourg Solomon Islands
Australia Estonia Macedonia Somalia
Austria Ethiopia Madagascar South Africa
Azerbaijan Fiji Malawi South Korea
Bahrain Finland Malaysia Spain
Bangladesh France Maldives Sri Lanka
Barbados Gabon Mali Sudan
Belarus Gambia Mauritania Suriname
Belgium Georgia Mauritius Swaziland
Benin Germany Mexico Sweden
Bhutan Ghana Moldova Switzerland
Bolivia Greece Mongolia Syria
Bosnia and Herzegovina Guatemala Morocco Taiwan
Botswana Guinea Mozambique Tajikistan
Brazil Guinea-Bissau Namibia Tanzania
Bulgaria Guyana Nepal Thailand
Burkina Faso Haiti Netherlands Togo
Burma Honduras New Zealand Trinidad and Tobago
Burundi Hong Kong Nicaragua Tunisia
Cambodia Hungary Niger Turkey
Cameroon Iceland Nigeria Turkmenistan
Canada India Norway Uganda
Cape Verde Indonesia Oman Ukraine
Central African Republic Iran Pakistan United Arab Emirates
Chad Iraq Panama United Kingdom
Chile Ireland Papua New Guinea United States of America
China Israel Paraguay Uruguay
Colombia Italy Peru Uzbekistan
Comoros Jamaica Philippines Vanuatu
Costa Rica Japan Poland Venezuela
Côte d’Ivoire Jordan Portugal Vietnam
Croatia Kazakhstan Qatar Yemen
Cuba Kenya Republic of the Congo Zambia
Cyprus Kuwait Romania Zimbabwe
Czech Republic Kyrgyzstan Russia
Denmark Laos Rwanda
Djibouti Latvia Saudi Arabia
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Appendix B: Derivation of model

Demand side

The stochastic function for the production function of the final goods is given by:

Q j =
[

S∑
i=1

∫
Ωi

(
qi jω× Ai jω

) σ−1
σ

dω

] σ
σ−1

(1.15)

To the final-goods producer, the expected marginal product of inputs from a

particular firm in i is:

E

(
∂Q j

∂qi jω

)
= E

[
S∑

i=1

∫
Ωi

(
qi jω× Ai jω

) σ−1
σ

dω

] 1
1−σ

q
− 1
σ

i jωαi jω (1.16)

Due to monopolistic competition among intermediate goods producers, an indi-

vidual firm’s αi jω does not correlate or affect the choices of other firms, formally:

cor r

(
E

(
Q j

)
, αi jω

)
= 0 (1.17)

The final goods producer has the expenditure function:

χ j =
S∑

i=1

∫
Ωi

pi jωqi jω

(
Ai jω+

(
1− Ai jω

)
Bi jω

)
dω (1.18)

Where pi jω is the price of the individual variety of input from i . When an input is

unusable in the production of the final good, the buyer refuses to pay for it. Bi jω is

another stochastic binary indicator that assumes the value 1 if the buyer is forced to

pay for the input despite it not being functional. Bi jω = 1 with probability βi jω

When inputs are functional (when Ai jω = 1) the buyer always pays.

Assuming that Ai jω and Bi jω are independent of each other, the buyer has to pay for

goods with the probability: (αi jω+
(
1−αi jω

)
βi jω).

Since the expenditure function being linear, the expected expenditure function is

simply:

E
[
χ j

]= X j =
S∑

i=1

∫
Ωi

pi jωqi jω

[
αi jω+

(
1−αi jω

)
βi jω

]
︸ ︷︷ ︸

θi jω

dω (1.19)

The final goods producer minimizes cost for a given level of output by setting the

expected marginal product of inputs equal to the effective prices to minimize costs at

a given level of final-goods output. The ratio of expected marginal products between
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two different varieties, ω and ω′, and the respective varieties’ price ratios yield:

q
− 1
σ

i jωαi jω

q
− 1
σ

k jω′αk jω′
= pi jωθi jω

pk jω′θk jω′

Isolating for qi jω′ and multiplying by pi jω′θi jω′ while integrating over varieties

and summing over all export markets allows for substitution of the right-hand side

with the budget constraint:

X j =
S∑

i=1

∫
Ωi

pk jω′qk jω′θk jω′dω′

= qi jω

(
pi jωθi jω

)σ
α−σ

i jω

S∑
i=1

∫
Ωi

(
pk jω′θk jω′

)1−σ
ασk jω′dω

′

isolating for the demand of variety ω yields:

qi jω =
X j

(
pi jωθi jω

)−σ
ασi jω∑S

i=1

∫
Ωi

(
pi jω′θi jω′

)1−σ
ασi jω′dω′

To show that the denominator of the demand function is the expected price in-

dex of producing 1 unit of final-good output, I set the production function’s output

equal to 1 (Q j = 1), insert the demand function for qi jω and isolate for the expected

expenditure: X j

Q j = 1 =


S∑

i=1

∫
Ωi




X j

(
pi jωθi jω

)−σ
ασi jω∑S

i=1

∫
Ωi

(
pk jω′θk jω′

)1−σ
ασk jω′dω′

︸ ︷︷ ︸
qi jω

×Ai jω



σ−1
σ

dω



σ
σ−1

Isolating for expenditure and simplifying:

X j =
∑S

i=1

∫
Ωi

(
pi jω′θi jω′

)1−σ
ασi jω′dω

′[∑S
i=1

∫
Ωi

(
pi jωθi jω

)1−σ
ασ−1

i jω × A
σ−1
σ

i jω dω

] σ
σ−1
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Since Ai jω is binary with E [Ai jω] =αi jω, then E [A
σ
σ−1
i jω ] =αi jω. Substituting A

σ
σ−1
i jω

in the denominator with its expected value and simplifying the expression yields:

(X j |Q j = 1) = P j =
[

S∑
i=1

∫
Ωi

(
pi jω′θi jω′

)1−σ
ασi jω′dω

′
] 1

1−σ

And the demand function can be simplified to a function of effective expected

prices (pi jωθi jω), probability of input goods being useful to the buyer (αi jω), the

expected expenditure (X j ), and the expected price index that the buyer faces (P j ):

qi jω =
(
pi jωθi jω

)−σ
ασi jωX j Pσ−1

j (1.20)

Supply side

The expected profits a firm in i receives by servicing a particular market j can be

written as:

πi jω = pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
(1.21)

The optimal price setting is the solution to the problem:

max
pi jω

pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
s.t . qi jω =

(
pi jωθi jω

)−σ
ασ−1

i jω X j Pσ−1
j

⇓

pi jω =
(

σ

σ−1

)
wi

zi
τi jθ

−1
i jω (1.22)

The second optimization problem is the choice of contract quality: αi jω and βi jω

max
αi jω , βi jω

pi jωqi jωθi jω− wi

zi
τi j qi jω−C

(
αi jω,βi jω, Ii j

)
s.t. qi jω =

(
pi jωθi jω

)−σ
ασi jωX j Pσ−1

j

and

s.t. pi jω =
(

σ

σ−1

)
wi

zi
τi jθ

−1
i jω

After inserting the constraints into the maximand, θi jω cancels out in the revenue-

and cost term, leaving the first-order condition to determine the optimal βi jω as

C
′
β

(·) = 0, for which the solution (depending on the choice of functional form for

the cost function) would be zero investment in the enforcement-specific part of

the contract. Optimal αi jω is determined as a trade-off between the cost of writing
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contracts and said contract’s effect on the demand for the firm’s goods in j . The

first-order condition can be stated as:

ασ−1
i jω X j Pσ−1

j

((
σ

σ−1

)
wi

zi
τi j

)1−σ
=C

′
α

(
αi jω, βi jω, Ii j

)
(1.23)

The second order condition states:

∂

∂αi jω

ασ−1
i jω X j Pσ−1

j

((
σ

σ−1

)
wi

zi
τi j

)1−σ
−C

′
α

(
αi jω, βi jω, Ii j

)< 0

Rewriting using FOC expression:

(σ−1)α−1
i jωC

′
α

(
αi jω, βi jω, Ii j

)
−C

′′
αα

(
αi jω, βi jω, Ii j

)
< 0

Taking the derivative of the first-order condition in (1.23) wrt. τi j and αi jω while

keeping other variables constant and isolating for dαi jω/dτi j yields the marginal

change in product-specific contract quality when trade cost increase:

(1−σ)

(
σ

(σ−1)

wi

zi
τi j

)1−σ
X j Pσ−1

j

dτi j

τi j
=

(
C

′′
ααα

1−σ
i jω + (1−σ)C

′
αα

−σ
i jω

)
dαi jω

replacing expression on the Left-hand side with the first-order condition, factoring

out α−σ
i jω and isolating the marginal effect:

dαi jω

dτi j
=

(1−σ)C
′
ααi jωτ

−1
i j(

C
′′
αααi jω+ (1−σ)C

′
α

)
and the elasticity writes

dαi jω

dτi j

τi j

αi jω
=

(1−σ)C
′
ααi jωτ

−1
i j τi j(

C
′′
αααi jω+ (1−σ)C

′
α

)
αi jω

= (1−σ)C
′
α(

C
′′
αααi jω+ (1−σ)C

′
α

) < 0

The direction of the elasticity is determined as follows: The numerator is nega-

tive for σ > 1 as the first-order derivative of the cost function is positive following

its assumed properties. By manipulating the second-order condition, I find that

αi jωC
′′
αα+ (1−σ)C

′
α > 0, making the denominator positive. The direction of the elas-

ticity is therefore negative. It can be rewritten as:

dαi jω

dτi j

τi j

αi jω
= (1−σ)

C
′′
αααi jω

C
′
α

+1−σ
< 0

The elasticity depends on institutional environments through the first- and second-

order derivative of the contract cost function, C
(
αi jω, βi jω, Ii j

)
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The gravity equation (when βi jω = 0) reads:

Xi jω = pi jω×qi jω =
((

σ

σ−1

)
wi

zi
τi j

)1−σ
ασ−1

i jω X j Pσ−1
j

and the effect of changes to trade cost (such as FTA implementation) can be written

as:

∂ ln Xi jω

∂ lnτi j
= (1−σ)︸ ︷︷ ︸

direct effect

+ (σ−1)× ∂ lnαi jω

∂ lnτi j︸ ︷︷ ︸
indirect effect

where the indirect effect depends on the institutional environment among FTA part-

ner countries.

Extension: Assumed contract cost function

Assuming a specific contract cost function, can lead to exact predictions with regards

to the direction of heterogeneous FTA effect along the institutional environment of

trade partners. Assume the cost of writing contracts follows

C
(
αi jω, βi jω, Ii j

)
=α(γ/Ii j )

i jω +β(κ/Ii j )
i jω

Where γ and κ are slope-parameters of the cost function in each contract complete-

ness variable. Contract costs are strictly convex in α and β as long as γ > I and

κ > I . The convexity of the function is affected by Ii j . That is, greater institutional

environments reduce the slope of the cost function. Alternatively, we could think

of institutional environments as being able to lower the minimum cost of contract

writing for given completeness, but since contracts are inherently complex and con-

tain multiple dimensions that relate to legal institutions, a greater completeness (not

just at the minimum αi jω-point) can be affected by institutions. Therefore, Ii j may

change the slope of the curve rather than just shifting it.

Demand and prices remain unchanged with this assumption. Optimal contract

completeness are given as the solution to the problem:

max
αi jωβi jω

pi jωqi jωθi jω− wi

zi
τi j qi jω−α

γ
Ii j

i jω−β
κ

Ii j

i jω

s.t . qi jω =
(
pi jωθi jω

)−σ
ασi jωX j Pσ−1

j

& s.t . pi jω =
(

σ

σ−1

)
wi

zi
τi jθ

−1
i jω
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Resulting in no investment in enforcement-specific component of contract: βi jω = 0

and investment into αi jω determined as:

αi jω = Iηi jγ
−η

((
σ

σ−1

)
wi

zi
τi j

)(1−σ)η

X η

j P (σ−1)η
j

with η= Ii j

γ−σIi j

Log-transforming the expression for αi jω makes it easy to see that the elasticity

of αi jω wrt. trade cost is:

∂ lnαi jω

∂ lnτi j
= ϵ= (1−σ)Ii j

γ−σIi j
< 0 for γ> Ii jσ

Numerator is negative. denominator is positive for γ > Iσ. → when criteria holds,

this functional form has same prediction as the general case with no assumed cost

function for dlnα/dlnτ.

Now, the effect of trade cost changes (increases in τi j ) on bilateral trade can be

written. With βi jω = 0 we can see that θi jω = αi jω+ (1−αi jω)βi jω reduces to αi jω

and the gravity equation reads:

Xi jω = pi jω×qi jω =
((

σ

σ−1

)
wi

zi
τi j

)1−σ
ασ−1

i jω X j Pσ−1
j (1.24)

Bilateral trade values are decreasing in marginal- and trade cost as well as the

price index of producing final goods in j . It is increasing in the contract quality, which

is endogenously chosen. The effect of an increase in trade cost on bilateral trade can

be written as:
∂ ln Xi jω

∂ lnτi j
= (1−σ)︸ ︷︷ ︸

direct effect

+ (σ−1)× ∂ lnαi jω

∂ lnτi j︸ ︷︷ ︸
indirect effect

< 0

The effect of increased trade cost is unambiguously negative, as both the direct

and indirect effects are negative. Conversely, a reduction in trade costs (like the

implementation of an FTA) is unambiguously positive. This effect is heterogeneous

in institutional environments, as the indirect effect is a function of Ii j . The direction

of the heterogeneous effects is evaluated within the term: ϵ= ∂ lnαi jω

∂ lnτi j
:

∂ϵ

∂Ii j
= γ(1−σ)

(γ−σIi j )2 < 0

The numerator is negative, and the denominator is positive, meaning that the overall

expression is negative. This means, that for trade cost increases, the indirect effect is
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further magnified for countries with better institutional environments. For the case

of reductions of trade cost (e.g. FTA implementation) the expression reads:

−∂ ln Xi jω

∂ lnτi j
=−

 (1−σ)︸ ︷︷ ︸
direct effect

+ (σ−1)× ∂ lnαi jω

∂ lnτi j︸ ︷︷ ︸
indirect effect

> 0 (1.25)

and the heterogeneity in ϵ for trade cost reductions:

∂ (−ϵ)

∂Ii j
=− γ(1−σ)

(γ−σIi j )2 > 0

That is, reductions in trade cost have positive direct and indirect channels. The

indirect channel is positive in Ii j , such that this is effect is magnified for country-

pairs with better institutional environments.

Appendix C: Simulation of aggregate uncertainty for buyers

The derivation of demand in the theoretical model relies on the assumption that buy-

ers face no aggregate uncertainty from dysfunctional inputs arriving, when exporting

firms exist on a continuum. This is due to the infinitely large amount of suppliers over

which the buyer is able to source from, such that the aggregate risk converges with the

expected risk. It is an argument that follows from the law of large numbers, but as the

model assumes monopolistically competitive exporters that exist on a continuum,

the law of large numbers is not strictly speaking accurate as it only applies to discrete

sets. The production function is stochastic, as the indicator Ai jω assumes one of two

possible outcomes. However, if we were to replace the indicator with its expected

value E(Ai jω) =αi jω, I argue that it becomes deterministic.

Applying expected values of stochastic variables within an integral is not straight

forwards, when the distribution of firms is not clearly defined to allow for such ac-

tions. Therefore, we cannot know for sure that by replacing the stochastic term with

its expected value, that the aggregate uncertainty is lowered as the amount of avail-

able sellers increase and approximates a continuum. To show that, for the current

production function, this is the case, I simulate the aggregate output of final goods for

firm j using the stochastic production (where the event Ai jω = 0,1 is drawn based on

the individual exporting firms’ probabilityαi jω. The probabilities of functional goods

arriving are distributed among the set of exporting firms according to (i) a uniform

distribution, (ii) a left-skewed distribution and (iii) a right-skewed distribution.
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Step 1: I construct the matrix of bilateral imports of intermediate goods follow-

ing the derived demand equation with constant values for X j , βω, σ and pω. Trade

costs (τi j ) have no influence on the current simulation, and the subscripts indicat-

ing different trading countries are therefore ignored in this exercise, where I only

simulate a single buyer’s aggregate risk when purchasing inputs from sellers with

varying idiosyncratic uncertainty. Firm-level idiosyncratic uncertainty is given by αω
accordingly with the chosen distributions.

Step 2: LetΩ= 100,1.000,10.000,100.000,1.000.000 be the different sets of firm

(seller) masses where the final goods output is sourced from. I calculate the deter-

ministic final-goods output from the production function:

Q̂Ω =
[
Ω∑
ω=1

q
σ−1
σ

ω αω

] σ
σ−1

Step 3: Next I run 1000 iterations of each firm mass, calculating the actual final

goods output. Let S = 1,2, ...,1000 denote a single iteration of the simulation and let

QΩ
S denote the simulated output in iteration S for a given firm mass

Ω= 100,1.000,10.000,100.000,1.000.000.

QΩ
S =

[
Ω∑
ω=1

q
σ−1
σ

ω Aω

] σ
σ−1

where Aω is drawn once in each iteration from the individual firms’ fixed αω such

that Aω = 1 with probability αω.

Step 4: To show that the aggregate uncertainty is lowered by increasing the firm

mass, we need two conditions to hold: Firstly, we want the expected production

output of the stochastic draw to equate to the deterministic output. This is subject

to the amount of iterations completed, where for small firm masses 1000 iteration

is potentially not enough. If this conditions holds for large firm masses, it would be

sufficient. While we may observe a decrease in the variation of QΩ
S we still want the

variation to be centered around the expected output. Formally, E
(
QΩ

S

)
= Q̂Ω.

Secondly, we want the aggregate uncertainty (the output-size adjusted sum of squared

residuals of QΩ
S around the expected output) to converge towards zero as we increase

the firm mass. Formally:

lim
Ω→∞

1000∑
s=1

QN
S −Q̂N

Q̂N

2

︸ ︷︷ ︸
Adj.SSR

= 0
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It is important to take the expected output at a given firm mass into account since

the output follows a CES structure and the total output increases when the amount

of firms increase. Therefore, comparison of simulations with different firm masses

requires a normalization as above.

Distributions ofαω

The convergence of the simulation is potentially sensitive to different underlying

distributions upon which Aω is drawn. Below are histograms of the three chosen

distributions presented. The first is completely uniform. The second one is left-

skewed, and potentially the most realistic distribution, as we expect most transactions

to happen without problems. The right-skewed distribution exemplifies an extreme

scenario where most transactions are subject to large risk. The summary statistics of

the simulation are presented in table 1.6.
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Figure 1.2: Drawn distributions of αω

The output-size adjusted SSR (sum of squared residuals) in column six reveals,

that for each of the three αω distributions, the aggregate uncertainty for a buyer is

considerably lowered as the firm mass increases. If the output-size adjustment is not

made, and we only consider the value difference between Q̂Ω and the QΩ
S , there is

still a reduction in uncertainty, but as output-size increases in firm mass, the nominal

size of the residuals remains larger than for the adjusted SSR. Aggregate uncertainty

is however relative to the overall output size, wherefore the adj. SSR is argued to be

a better measure of uncertainty. The overall risk is also subject to the underlying

distribution of contract quality. As contracts on average becomes more complete
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Table 1.6: Aggregate uncertainty along the firm mass

(1) (2) (3) (4) (5) (6) (7)
Ω Q̂Ω QΩS 95% upper C.I. 95% lower C.I. adj. SSR αωdistribution

100 27,276.1 27,383.9 27,528.2 27,239.5 7.281 Uniform
1,000 58,654.5 58,690.4 58,792.6 58,588.3 0.787 Uniform
10,000 130,686.6 130,728.4 130,792.9 130,663.9 0.063 Uniform
100,000 281,197.0 281,179.6 281,223.7 281,135.4 0.006 Uniform
1,000,000 605,624.8 605,654.2 605,684.9 605,623.5 0.001 Uniform

100 2,367.6 2,360.0 2,360.0 2,351.2 3.575 Left-skewed
1,000 5,281.1 5,279.9 5,279.9 5,274.3 0.298 Left-skewed
10,000 11,598.7 11,597.9 11,597.9 11,594.2 0.026 Left-skewed
100,000 25,906.4 25,906.3 25,906.3 25,904.0 0.002 Left-skewed
1,000,000 55,425.4 55,426.4 55,426.4 55,424.8 0.000 Left-skewed

100 1,335.1 1,118.1 1,118.1 1,107.9 41.451 Right-skewed
1,000 2,484.0 2,429.5 2,429.5 2,420.9 3.523 Right-skewed
10,000 3,049.5 3,010.0 3,010.0 3,003.5 1.373 Right-skewed
100,000 7,016.8 7,007.3 7,007.3 7,002.7 0.112 Right-skewed
1,000,000 12,185.9 12,184.9 12,184.9 12,181.8 0.017 Right-skewed

(like in the left-skewed distribution) the overall risk decreases. The estimated kernel

density of the unadjusted and adjusted residuals of the Sth iteration for each of the

underlying αω distributions are depicted below.
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Figure 1.3: Unadjusted- and size-adjusted errors of simulation with uniform alpha distribution

From the figures, it is clear that (i) the correction to output-adjusted errors shows

the greater reduction in aggregate uncertainty as the firm mass increases. In fact, for

graphical purposes, the inclusion of firm mass 100 is not feasible when comparing to

the other size-adjusted errors. (ii) The greater the risk of dysfunctional inputs arriving

in general (the expected value of αω across all firms), the greater is the aggregate
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Figure 1.4: Unadjusted- and size-adjusted errors of simulation with left-skewed alpha distribu-
tion

0
.0

02
.0

04
.0

06
.0

08
D

en
si

ty

-1000 -500 0 500
Distribution of unadjusted errors

100 firms
1000 firms
10k firms
100k firms
1m firms

kernel = epanechnikov, bandwidth = 37.0220

0
20

40
60

80
10

0
D

en
si

ty

-.2 -.1 0 .1 .2
Distribution of size-adjusted errors

1000 firms
10k firms
100k firms
1m firms

kernel = epanechnikov, bandwidth = 0.0124

Right-tailed alpha distribution

Figure 1.5: Unadjusted- and size-adjusted errors of simulation with left-skewed alpha distribu-
tion

uncertainty for given firm masses. For the right-skewed αω distribution, a low firm

mass results in outputs that on average are lower than the expected level, but as

long as the firm mass is sufficiently large, the errors become negligible. However, the

right-skewedαω distribution is likely far from realistic in modelling the global trading
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transaction of the world.

In conclusion, we cannot with certainty apply law of large numbers over a con-

tinuum of firms to assume away the aggregate risk that the buyer faces, but this

simulation exercise shows that as the mass of sellers increase, there is in fact a re-

duction in the aggregate uncertainty of contract incompleteness. The reduction

is substantial, indicating that in a continuum of sellers, the aggregate uncertainty

vanishes, and the model becomes deterministic.

Appendix D: Additional results

Figure 1.6: Distribution of Rule-of-Law distance for trade partners without FTA

Figure 1.7: Predicted heterogeneous FTA effects over product groups
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Table 1.7: FTA heterogeneity without EU

(1) (2) (3) (4) (5)
Measure ROL ROL ROL ROL System
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.538*** 0.296*** 0.348*** 0.472*** 0.248***
(0.072) (0.017) (0.025) (0.036) (0.019)

FTA×Rule of lawi t -0.101
(0.068)

FTA×Rule of law j t -0.210***
(0.059)

FTA×ROL differencei j t 0.087*
(0.045)

FTA×ROL distancei j t -0.168***
(0.061)

FTA×High-to-Highi j t -0.217***
(0.043)

FTA×High-to-Lowi j t -0.150***
(0.043)

FTA×Low-to-Highi j t -0.283***
(0.045)

FTA×Common legal origini j 0.130***
(0.028)

ROL distancei j t 0.099**
(0.043)

High-to-Highi j t -0.046*
(0.026)

Common Currency -0.024 -0.023 -0.027 -0.027 -0.025
(0.098) (0.098) (0.099) (0.098) (0.099)

Observations 9,470,415 9,470,415 9,470,415 9,470,415 9,470,415
R-squared 0.813 0.813 0.813 0.813 0.813
Country-pair-industry FE Yes Yes Yes Yes Yes
Exporter-industry-year FE Yes Yes Yes Yes Yes
Importer-industry-year FE Yes Yes Yes Yes Yes

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,*** denote
significance at the 10%, 5%, 1% levels, respectively.
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Table 1.8: FTA heterogeneity by Rule-of-Law (no constant ROL scores for 10+ years)

(1) (2) (3) (4)
Measure ROL ROL ROL ROL
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.351*** 0.404*** 0.503*** 0.477***
(0.081) (0.021) (0.029) (0.035)

FTA×Rule of lawi t 0.068
(0.078)

FTA×Rule of law j t 0.002
(0.071)

FTA×ROL differencei j t 0.025
(0.053)

FTA×ROL distancei j t -0.404***
(0.074)

FTA×High-to-Highi j t -0.036
(0.047)

FTA×High-to-Lowi j t -0.111***
(0.041)

FTA×Low-to-Highi j t -0.142***
(0.041)

ROL distancei j t 0.065
(0.046)

High-to-Highi j t -0.024
(0.025)

Common Currency 0.207*** 0.206*** 0.200*** 0.182***
(0.046) (0.046) (0.045) (0.046)

Country-pair-industry fixed effects Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes
Observations 5,835,309 5,835,309 5,835,309 5,835,309
R-squared 0.840 0.840 0.840 0.840

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively.
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Table 1.9: FTA heterogeneity by Rule-of-Law (no constant ROL scores for 5+ years)

(1) (2) (3) (4)
Measure ROL ROL ROL ROL
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.202** 0.397*** 0.509*** 0.428***
(0.098) (0.027) (0.040) (0.039)

FTA×Rule of lawi t 0.260***
(0.099)

FTA×Rule of law j t 0.014
(0.088)

FTA×ROL differencei j t 0.100
(0.065)

FTA×ROL distancei j t -0.423***
(0.095)

FTA×High-to-Highi j t 0.080
(0.064)

FTA×High-to-Lowi j t -0.042
(0.052)

FTA×Low-to-Highi j t -0.099**
(0.047)

ROL distancei j t 0.077
(0.063)

High-to-Highi j t -0.040
(0.036)

Common Currency 0.219*** 0.219*** 0.210*** 0.175***
(0.059) (0.059) (0.059) (0.060)

Country-pair-industry fixed effects Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes
Observations 3,344,641 3,344,641 3,344,641 3,344,641
R-squared 0.855 0.855 0.855 0.855

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively.
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Table 1.10: FTA heterogeneity by index for rigorous and impartial public adminis-
tration

(1) (2) (3) (4)
Measure v2clrspct v2clrspct v2clrspct v2clrspct
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.386*** 0.347*** 0.474*** 0.425***
(0.029) (0.017) (0.026) (0.034)

FTA×v2clrspcti t -0.019*
(0.010)

FTA×v2clrspct j t -0.005
(0.011)

FTA×v2clrspct differencei j t -0.007
(0.007)

FTA×v2clrspct distancei j t -0.079***
(0.010)

FTA×High-to-Highi j t -0.035
(0.042)

FTA×High-to-Lowi j t -0.137***
(0.041)

FTA×Low-to-Highi j t -0.155***
(0.040)

v2clrspct distancei j t 0.035***
(0.008)

High-to-Highi j t -0.060***
(0.021)

Common Currency 0.148*** 0.147*** 0.133*** 0.132***
(0.038) (0.038) (0.037) (0.037)

Country-pair-industry fixed effects Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes
Observations 10,482,624 10,482,624 10,482,624 10,482,624
R-squared 0.817 0.817 0.817 0.817

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively. v2clrspct is the name of the variable in the
V-Dem database for rigourous and impartial public administration
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Table 1.11: FTA heterogeneity by index for transparent laws with predictable en-
forcement

(1) (2) (3) (4)
Measure v2cltrnslw v2cltrnslw v2cltrnslw v2cltrnslw
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.410*** 0.346*** 0.440*** 0.442***
(0.034) (0.017) (0.025) (0.033)

FTA×v2cltrnslwi t -0.024**
(0.011)

FTA×v2cltrnslw j t -0.010
(0.011)

FTA×v2cltrnslw differencei j t -0.007
(0.008)

FTA×v2cltrnslw distancei j t -0.062***
(0.011)

FTA×High-to-Highi j t -0.058
(0.041)

FTA×High-to-Lowi j t -0.144***
(0.039)

FTA×Low-to-Highi j t -0.183***
(0.038)

v2cltrnslw distancei j t 0.014**
(0.007)

High-to-Highi j t -0.059***
(0.021)

Common Currency 0.148*** 0.147*** 0.142*** 0.132***
(0.038) (0.038) (0.037) (0.037)

Country-pair-industry fixed effects Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes
Observations 10,482,624 10,482,624 10,482,624 10,482,624
R-squared 0.817 0.817 0.817 0.817

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively. v2cltrnslw is the name of the variable in
the V-Dem database for transparent laws with predictable enforcement
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Table 1.12: FTA heterogeneity by index for judicial accountability

(1) (2) (3) (4)
Measure v2juaccnt v2juaccnt v2juaccnt v2juaccnt
Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.370*** 0.347*** 0.382*** 0.396***
(0.030) (0.017) (0.024) (0.030)

FTA×v2juaccnti t -0.023**
(0.011)

FTA×v2juaccnt j t 0.007
(0.013)

FTA×v2juaccnt differencei j t -0.015*
(0.009)

FTA×v2juaccnt distancei j t -0.030***
(0.012)

FTA×High-to-Highi j t -0.051
(0.036)

FTA×High-to-Lowi j t -0.114***
(0.031)

FTA×Low-to-Highi j t -0.045
(0.035)

v2juaccnt distancei j t 0.026***
(0.009)

High-to-Highi j t -0.044**
(0.019)

Common Currency 0.149*** 0.147*** 0.146*** 0.149***
(0.038) (0.038) (0.037) (0.037)

Country-pair-industry fixed effects Yes Yes Yes Yes
Exporter-industry-year fixed effects Yes Yes Yes Yes
Importer-industry-year fixed effects Yes Yes Yes Yes
Observations 10,482,624 10,482,624 10,482,624 10,482,624
R-squared 0.817 0.817 0.817 0.817

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively. v2juaccnt is the name of the variable in the
V-Dem database for judicial accountability

Table 1.13: FTA heterogeneity by rule-of-law and Rauch (1999) product groups

Product group Differentiated Reference priced Organized exchange
(1) (2) (3) (4) (5) (6)

Variables ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

FTA 0.332*** 0.406*** 0.382*** 0.483*** 0.376*** 0.543***
(0.018) (0.025) (0.020) (0.029) (0.032) (0.043)

FTA×ROL distancei j t -
0.301***

-
0.425***

-
0.748***

(0.064) (0.072) (0.108)
ROL distancei j t 0.039 0.212*** 0.265***

(0.046) (0.050) (0.071)
Common Currency 0.081** 0.075** 0.263*** 0.255*** 0.561*** 0.547***

(0.038) (0.038) (0.044) (0.043) (0.071) (0.070)

Country-pair-industry FE Yes Yes Yes Yes Yes Yes
Exporter-industry-year FE Yes Yes Yes Yes Yes Yes
Importer-industry-year FE Yes Yes Yes Yes Yes Yes
Observations 7,714,042 7,714,042 2,232,598 2,232,598 500,600 500,600
R-squared 0.819 0.819 0.804 0.804 0.821 0.821

Notes: Robust standard errors, adjusted for clustering at the country-pair level, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively.



C H A P T E R 2
THE EFFECTS OF HETEROGENEOUS SANCTIONS

ON EXPORTING FIRMS: EVIDENCE FROM

DENMARK

Ina C. Jäkel Erdal Yalcin

Aarhus University Konstanz University

Søren Østervig

Aarhus University

Abstract

Sanctions encompass a wide set of policy instruments restricting cross-border economic activities. In

this paper, we study how different types of sanctions affect the export behaviour of firms to the targeted

countries. We combine Danish register data, including information on firm-destination-specific exports,

with information on sanctions imposed by Denmark from the Global Sanctions Database. Our data allow

us to study firms’ export behaviour in 62 sanctioned countries, amounting to a total of 453 country-years

with sanctions over the period 2000–2015. Methodologically, we apply a two-stage estimation strategy to

properly account for multilateral resistance terms. We find that, on average, sanctions lead to a significant

reduction in firms’ destination-specific exports and a significant increase in firms’ probability to exit the

destination. Next, we study heterogeneity in the effects of sanctions across (i) sanction types and sanction

packages, (ii) the objectives of sanctions, and (iii) countries subject to sanctions. Results confirm that the

effects of sanctions on firms’ export behaviour vary considerably across these three dimensions.

59



60

CHAPTER 2. THE EFFECTS OF HETEROGENEOUS SANCTIONS ON EXPORTING FIRMS: EVIDENCE

FROM DENMARK

2.1 Introduction

Economic sanctions have a long and popular history in serving as coercive measures

to address political tensions between nations. By restricting cross-border economic

activities, sanctioning states (sender countries) try to impose economic costs on the

adversaries (target countries). In the last century, particularly before World War II,

trade restrictions and comprehensive economic blockades represented the domi-

nant sanction tools. Today, in a more integrated and globalized world, sanctions are

imposed in various additional forms including international financial restrictions,

travel bans, trade sanctions for specific goods, annulment of military assistance, and

the isolation of airports and harbors, among others.

Together with the proliferation of diverse types of sanctions, the number of coun-

tries being targeted by sanctions has also increased significantly over the last decades.

This increase has not only affected the countries that have been targets of sanctions,

it also has implications for firms in the sender countries. In Denmark, for example,

as much as 40 percent of exporters were active in at least one sanctioned country

in the year 2015. How do firms in sender countries respond to sanctions in their

export destinations? Are these effects heterogeneous across sanction types, political

objectives, and target countries? To answer these questions, we combine firm level

register data from Denmark with information on sanctions imposed on 58 target

countries over the period 2000–2015 from the Global Sanctions Database (GSDB; see

Felbermayr, Kirilakha, Syropoulos, Yalcin, and Yotov, 2020a).

We start our analysis by estimating the overall effect of sanctions on firms’ export

behaviour. We find large negative and significant effects on firms’ export to sanctioned

countries: On average, firms reduce exports to sanctioned countries by 9 percent. In

addition, we see a significant increase in firms’ probability to exit the destination

market. With these figures as a benchmark, we study heterogeneity in the effects

of sanctions across (i) sanction types and sanction packages; (ii) the objectives of

sanctions; and (iii) countries subject to sanctions.

The GSDB allows us to distinguish six different types of sanctions. We find that

financial, trade, and travel sanctions affect firms’ export behaviour1, but that their es-

timated effects vary across estimators (OLS vs. PPML) and across firm-level outcomes

considered (export values vs. firms’ market exit probability). In an OLS specification

for firms’ destination-specific exports, financial sanctions show the strongest average

trade-reducing effect, with 13 percent. The PPML estimator, instead, shows statis-

tically significant and economically large negative effects for trade sanctions only,

1We also find some evidence that arms sanctions significantly increase firms’ exit probability, but such
sanctions are revealed to have a curiously positive effect on firms’ exports in our PPML specification.
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amounting to a reduction in firms’ export of 25 percent. Finally, travel (but not trade

or financial) sanctions are revealed to have a positive effect on firms’ probability to

exit a destination market. We offer two explanations for these somewhat contradic-

tory results: first, OLS and PPML use different moment conditions for estimation;

second, financial sanctions are often implemented jointly with trade and/or travel

sanctions as a ‘sanction package’.

The effects of trade, travel, and financial sanctions on firms’ export behaviour

are striking because in our sample period these sanctions often put only mild le-

gal restrictions on international commerce. In particular, travel bans and financial

sanctions are often designed to affect only a small group of stakeholders (e.g., travel

ban for diplomatic staff, freezing of assets of specific individuals). Thus, unless an

exporting firm has business contacts with this specific group of stakeholders, it is

in principle possible to continue its export operation in the sanctioned countries.

Similarly, almost all trade sanctions in our sample period are partial trade sanctions,

only targeting very specific sectors or products. Our results suggest that such sanc-

tions (sometimes referred to as ‘smart sanctions’) can still have large effects on the

export behavior of the average firm. We discuss three possible mechanisms to explain

this finding: first, sanctions impose additional information costs on exporting firms

(e.g., to ensure compliance with the sanctions); second, even mild sanctions can

lead to an increase in market uncertainty (e.g., because of the possibility of further

sanctions being imposed in the future); third, some firms self-impose restrictions on

their exports to sanctioned countries even where they are not legally obliged to (e.g.,

as part of their CSR strategy).2

As a second source of heterogeneity in the effects of sanctions, we consider the

political motivation for introducing them. Sanctions with an objective to prevent

war, motivate policy change, or reduce territorial conflict have a significant negative

impact on firm-level exports and increase the probability of market exit. Interestingly,

sanctions with the objectives “democracy” and “human rights” – two of the most

common objectives in our sample period – do, in contrast, not affect firms’ export

behaviour. These results indicate that policy objectives play an important role for

how strong sanction policies are structured and executed.

Finally, we investigate the heterogeneity in the effects of sanctions across the

countries that have been subject to sanctions. Our empirical results confirm that

such heterogeneity is important. In approximately half of the country cases, sanctions

lead to a significant drop in firm-level exports to the specific destination, but these

estimates differ markedly in size. For the remaining countries, we estimate either

2This interpretation is in line with Crozet and Hinz (2020), who find that trade sanctions against Russia
had large effects even on non-targeted products, an effect they dub ‘friendly fire’.
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insignificant or positive and significant effects. The latter cases are predominantly

countries in war conditions with partial sanction policies. These results are consistent

with the heterogeneity in the effects of trade sanctions across objectives and sanction

types. They also highlight that one should be cautious in deriving general conclusions

on the impact of sanctions on international trade from single-country case studies.

All of our estimates should be interpreted as the direct (partial equilibrium) effects

of sanctions on firms’ export behaviour. We obtain these estimates based on a firm-

destination-level gravity equation, which highlights the need to control for the inward

multilateral resistance terms (MRT) of the destination. We rely on the first stage of

the gravity estimation procedure by Freeman, Larch, Theodorakopoulos, and Yotov

(2021) and exploit variation in global trade data to obtain estimates of the inward

MRTs. In our second stage, the estimated MRTs are then included in our firm-level

gravity equation to control for changes to market prices.

Methodologically, we also build on recommendations in Head and Mayer (2014)

and contrast OLS and PPML estimates for the effect of sanctions on firm-level exports.

As in Mayer, Vicard, and Zignago (2019), we find that estimation methods matter both

for the statistical significance and the magnitude of effects: depending on the estima-

tor, different types of sanctions are predicted to affect firms’ exports. To rationalize

these findings, we provide suggestive evidence that, in our sample, differences across

estimators are related to the fact that PPML tends to give larger weight to larger trade

flows.

We contribute to a large and growing literature on the effects of sanctions on

trade. In particular, our analysis can be seen as complementary to recent studies that

either (i) estimate the effects of heterogeneous sanctions using bilateral (country-

level) trade data, or (ii) estimate the effects of specific sanction episodes (such as the

sanctions on Russia after the invasion of Ukraine in 2014) based on firm-level export

data.

The first type of study considers the effects of sanctions on total bilateral trade,

often across a large number of countries and over long time spans. Using the same

data source on sanctions that we employ in our work, Felbermayr et al. (2020a);

Felbermayr, Syropoulos, Yalcin, and Yotov (2020b) estimate international trade effects

for the world, based on a structural gravity model with aggregate bilateral trade flows.

They find that sanctions have a significant and meaningful effect on exports, but only

if the type of sanction is accounted for.3 In contrast, we focus on a single sending

country (Denmark) and a shorter time horizon, but our firm-level data allows us to

3Earlier work estimating the average effect of sanctions on international trade includes, inter alia,
Caruso (2003), Yang, Askari, Forrer, and Teegen (2004) and Afesorgbor (2018). Other authors have also
studied alternative outcomes of interest; see, e.g., Besedeš, Goldbach, and Nitsch (2017) for the effect of
(financial) sanctions on capital flows.
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analyze the behaviour of individual firms and to study firms’ adjustments at different

margins. This type of analysis can offer important additional insights for policy

makers: While estimates of the effects of sanctions at the aggregate (country) level

might be driven to a large extent by the behaviour of so-called ‘superstar exporters’

– which account for the bulk of exports (Freund and Pierola, 2015; Ciliberto and

Jäkel, 2021) – our estimates using firm-level data reflect adjustments at the average

exporting firm.

The latter type of study employs firm-level data to study the effects of sanctions on

firms in sender or target countries. To date, these studies mostly focus on a single (or

few) sanction episode(s). In particular, Crozet and Hinz (2020) analyze the intensive

margin of trade for French firms in reaction to the EU sanctions against Russia in 2014.

They find that the sanctions had effects both on targeted and non-targeted products,

which aligns with our finding that partial trade sanctions can have substantial effects

on the exports of the average firm. Crozet, Hinz, Stammann, and Wanner (2021)

investigate the potential negative effects of sanctions on firms’ probability of serving

a given market, focusing on four different country cases (Russia, Iran, Cuba, and

Myanmar). Gullstrand (2020) also considers the sanctions against Russia and finds

that these sanctions had large negative effects on the exports of Swedish firms and

large positive effects on the probability to stop serving the Russian market.4

Similar to our study, Besedeš, Goldbach, and Nitsch (2021) also consider a larger

set of sanctioned countries, but focus on the case of financial sanctions as the most

prominent type of sanctions over the last two decades. Their work differs from our

study in that they focus on firms’ cross-border financial activity (rather than export

behaviour) as an alternative outcome of interest. Overall, they find only a limited

effect of financial sanctions for the sender country. 5

The rest of the paper is organized as follows. Section 2.2 describes the data and

gives an overview over the types of sanctions included in our empirical analysis.

Section 2.3 discusses our empirical approach for estimating the effects of sanctions

on the export behaviour of firms. Section 2.4 presents our results and illustrates

that sanctions lead to very heterogeneous effects across the considered dimensions.

Section 2.5 concludes.

4Notably, these studies focus on firms in the sending countries. An interesting complimentary per-
spective is offered in Haidar (2017), who studies the response of Iranian firms to international sanctions
against Iran.

5In their most recent work, instead, they consider trade responses to financial sanctions, exploiting
country-product level trade data for Germany; see Besedeš, Goldbach, and Nitsch (2022). Further studies
exploiting firm-level data to study the effects of sanctions include Ahn and Ludema (2020).
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2.2 Background and data

We rely on the Global Sanctions Database (GSDB) developed by Felbermayr et al.

(2020a) for information on the countries being targeted by sanctions. The GSDB

defines sanctions as “binding restrictive measures applied by individual nations,

country groups, the United Nations (UN), and other international organizations, to

address different types of violations of international norms” (Felbermayr et al., 2020a,

p.4). Importantly for our purpose, the GSDB allows us to distinguish sanctions by type

(e.g., trade vs. financial sanctions) and objective (e.g., prevent war vs. policy change).

While we focus on Denmark as the sanctioning country, it should be noted that the

majority of the sanction cases considered in our empirical model are multilateral

sanctions imposed by the EU or the UN, and correspondingly implemented by the

Danish government.6 For conciseness, we will refer to these as Danish sanctions in

the following.

2.2.1 Sanctions of Denmark in the GSDB

Throughout our sample period (2000–2015), we observe 64 countries being a target

of Danish sanctions in at least one year.7 We drop North Korea and Palestine due to

missing information on country-level control variables (cf. Section 2.3), leaving us

with 62 sanctioned countries in the sample. A complete list of the included sanctioned

countries can be found in Appendix A.

Some of these countries (such as Afghanistan or China) are sanctioned through-

out the entire sample period. These countries will not contribute to the estimation

of the average effect of sanctions. However, they will affect our estimates of the het-

erogeneity in the effects of sanctions if there have been changes over time in the set

of sanction types and/or the objectives of sanctions (which is, for example, the case

for Afghanistan but not China). We nevertheless keep observations for these latter

countries in the sample because they will help in estimating other parameters of our

empirical model (in particular the firm-year fixed effects; cf. Section 2.3).

Panel A of Table 2.1 provides an overview of the number of sanctioned countries

exploited in the empirical analysis. Out of the 62 countries sanctioned by Denmark,

51 countries experience at least one switch in or out of being sanctioned. These

countries give us 308 country-year observations subject to sanctions. Conditional

6In case of EU sanctions, Denmark implements all restrictive measures that are unanimously defined
by all member states in Common Foreign and Security Policy (CFSP) Council decisions. In case of UN
sanctions, the implementation of restrictive measures is also based on the adoption of joint EU decisions
within the UN which are then implemented in the Danish legal system.

7In 2022, the United Nations were made up of 193 member states, illustrating the relative large number
of sanctioned countries by Denmark.
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Figure 2.1: Countries sanctioned by Denmark

Notes: This figure visualizes all countries on which Denmark imposed at least one type of sanction throughout the years
2000–2015. Darker shades indicate a longer duration of the underlying sanctions. For each country, sanction policies can
contain a single or several types of sanctions (trade, financial, travel, military, arms, and other sanctions). Table 2.5 in
Appendix A provides the list of all countries sanctioned by Denmark over the sample period.

on not being sanctioned in the first sample year, we observe 37 countries subject to

newly imposed sanctions in the succeeding years. Moreover, we observe a further

14 countries which are sanctioned in the first sample year, but where sanctions are

subsequently lifted.

Figure 2.1 portrays the countries that are sanctioned by Denmark at some point

during our sample period, with darker shades indicating more years in which sanc-

tions were in place. In line with the overall pattern for the EU (cf. Felbermayr et al.

(2020a)), African countries have been the most frequent targets of Danish sanctions.

However, we also see sanctions being imposed on various countries in the Middle

East, Eastern Europe and Asia.

2.2.1.1 Types of sanctions

The GSDB allows us to distinguish six types of sanctions: (i) trade sanctions, (ii)

financial sanctions, (iii) travel sanctions, (iv) arms sanctions, (v) military sanctions,

and (vi) other sanctions.

Trade sanctions represent restrictive measures which aim at reducing imports,

exports, or both trade flows simultaneously. Trade sanctions can apply only to spe-

cific trade products with target countries (partial sanctions) or to all traded goods

(complete trade sanctions).8 With the exception of Iran, Denmark has imposed only

8The GSDB does not account for classical trade-restricting instruments such as anti-dumping duties.
Such classical trade policy measures are used to protect domestic economic interests while sanctions are
imposed to achieve broader and specific political objectives.
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Table 2.1: Number and types of sanctions in the sample

Countries with <16
Sample: All countriesa sanction-yearsb First sanctioned yearc

N % N % N %
(1) (2) (3) (4) (5) (6)

Panel A: Summary of Sample
Number of country-years with sanctions 453 308 37
Number of countries with sanctions 62 51 37
Median number of sanctions 2 2 2
Average number of sanctions 2,72 2,52 2

Panel B: Sanction Types
Number of country-years
– with trade sanctions 135 30% 95 31% 6 16%
– with import sanctions 66 15% 40 13% 4 11%
– with export sanctions 106 23% 84 27% 5 14%
– with financial sanctions 343 76% 246 80% 30 81%
– with arms sanctions 257 57% 130 42% 8 22%
– with military sanctions 189 42% 104 34% 5 14%
– with travel sanctions 246 54% 152 49% 15 41%
– with other sanctions 63 14% 48 16% 10 27%

Notes: In the considered sample period (2000–2015) Denmark imposed sanctions against 64 countries. We
only keep countries with information on key country-level control variables which reduces the number of
sanctioned countries to 58. The unit of observation in this table is either the number of countries or country-
year observations. The first two columns report summary statistics on the number of country-year observa-
tions and types of sanctions. a Reports summary statistics for all 58 countries with sanctions in our sample.
b Reports summary statistics for countries with at least one switch in or out of sanctions. c Reports sum-
mary statistics for the first year with sanctions for countries that were not sanctioned in the initial year (2000).

partial trade sanctions throughout the considered period. We therefore do not aim to

estimate the differential effects of partial and complete trade sanctions.9 Importantly,

partial trade sanctions are typically restricting trade only for narrowly defined prod-

ucts or groups of items, such as dual-use products.10 Despite many official sanction

documents containing restrictions on traded products, a systematic recording of

product- or sector-specific sanctions is not available at this time, so we cannot esti-

mate the separate effects of trade sanctions on targeted vs. non-targeted products.11

Financial sanctions are mainly restrictive measures that freeze financial assets

and investments of target countries’ stakeholders located in Denmark. As a conse-

quence, in such sanction cases all funds and economic resources belonging to or

owned by listed parties (people, enterprises, organizations) are frozen. Moreover,

financial sanctions include restrictions on direct investments and limitations in

9The scarcity of complete trade bans in Denmark are in line with global trends discussed in Felbermayr
et al. (2020a).

10Dual-use products are items that can be used for either civil or military purposes. In case of the EU
sanctions against Iran (c.f. Council Regulation (EU) No 267/2012), e.g., trade related sanctions comprise
restrictions on trade in dual-use goods and technology, as well as on key equipment which could be
used in the petrochemical industry. Moreover, a ban was also imposed on the import of Iranian crude oil,
petroleum products and petrochemical products.

11The GSDB and other important sanction databases (e.g., Morgan, Bapat, and Kobayashi (2014);
Hufbauer, Schott, Elliott, and Oegg (2007)) provide information on trade sanctions only at the country-year
level.
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the payment system. Direct payments to listed parties as well as indirect payments

are prohibited.12 Finally, this type of sanctions also includes the prevention of aid

payments.

Travel sanctions include travel restrictions for specific people or diplomatic staff

from sanctioned countries to Denmark but also in the opposite direction. In case

of arms sanctions Denmark stops exporting arms or arms related material to the

target country. In contrast, military sanctions refer to restrictions in monetary and

personal assistance for military co-operations between Denmark and the target

country. Finally, under the category “other sanctions” all types of restrictions are

covered that cannot be allocated to the latter sanction types. These residual sanctions

are relatively few and mainly entail diplomatic measures (e.g., the interruption of

diplomatic relations with the African Union), as well as flight and harbor access

restrictions.

Panel B of Table 2.1 provides on overview of the types of sanctions being imposed

by Denmark over our sample period. In the first two columns, we report statistics

for all country-year observations subject to sanctions; in the next two columns we

focus on country-year observations where we observe at least one switch in or out

of sanctions; and in the last two columns we zoom in on those countries with newly

imposed sanctions and focus on their first year of being sanctioned.

Several interesting patterns stand out. Most strikingly, financial restrictions turn

out to be the dominant type of sanction imposed by Denmark. In 76% of the country-

year observations subject to sanctions, financial sanctions are in place. Arms and

military sanctions are also very prevalent, but their importance declines if we exclude

countries (such as China and North Korea) which are under continuous sanctions

over a long period starting before 2000. Travel sanctions turn out to be the second

largest restrictive measure. 54% of all sanction cases over the years include travel

bans. In contrast, the share of sanctions including trade restrictions amounts to 30%.

A separated consideration of export and import sanctions illustrates that Denmark

imposed more export sanctions (share of sanctions including exports restrictions:

23%) than import sanctions (share in sanctions around 15%). However, we also see a

large overlap in these two types of trade sanctions, with import sanctions often being

implemented in addition to export sanctions especially in the samples of columns

(3)–(6). For this reason, we will focus on trade sanctions in our empirical analysis,

without distinguishing between export and/or import sanctions.

Importantly, Table 2.1 also illustrates that different sanctions are often imple-

12In case of the EU’s sanctions against Iran, e.g., Council Regulation (EU) No 1263/2012 restricts trans-
fers between EU financial and credit institutions and Iranian banks, including branches and subsidiaries
outside Iran.
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mented jointly as a ‘sanction package’: independent on the sample, the median

number of sanctions is equal to two. In contrast, the average number of sanctions

seems to increase with the duration of sanctions: for those countries that start being

sanctioned after 2000, the average number of sanctions is equal to two in the first

year; cf. column (5). In contrast, it is equal to 2.52–2.72 once we consider years besides

the fist sanctioned year; cf. columns (1) and (3).

2.2.1.2 Effects of heterogeneous sanctions on firms’ export behaviour

As highlighted in Table 2.1, Denmark applies various sanctions in different combina-

tions over time. Each type of sanction has a direct impact on the targeted economic

activity. Financial sanctions, for example, will affect investment and financial flows,

and travel bans are likely to reduce journeys of targeted groups of people. Trade sanc-

tions will affect exports, imports or both types of trade flows with target countries.

However, recall that our analysis will exploit mainly partial trade sanctions, which

should affect export only for targeted products, and thus should not be expected to

have a direct impact on the average exporting firm.

In this section, instead, we discuss different channels through which all types

of sanctions may have effects on firms’ export behaviour even when exports are

not specifically targeted by the sanctions. Independently of the sanction type, we

highlight four possible channels: (i) the legal enforcement of sanctions; (ii) self-

imposed restriction in light of sanctions; (iii) incurring information costs as a result

of sanctions; and (iv) uncertainty about the evolution of sanctions.

In the case of trade sanctions, the legal enforcement of trade restrictions will

have a direct negative effect on firms’ trade flows to and/or from the target country,

though only for targeted products or industries (channel (i)). Some firms may reduce

trade with target countries despite not being legally obliged to; e.g., as part of their

public relations (PR) or corporate social responsibility (CSR) strategies (channel

(ii)). Moreover, trade sanctions can come along with additional information costs

(e.g., costs for specialized law companies that ensure compliance) which can have a

negative effect on firms’ trade flows due to rising costs (channel (iii)). Finally, trade

sanctions create uncertainty about the future economic conditions in target countries

and, thus, firms’ trade flows are likely to drop (channel (iv)).

Other sanctions can also have effects on firms’ trade flows through the four listed

channels. Given the relevance of financial and travel sanctions in Denmark, we focus

on possible effects of these two sanction types on firms’ export behaviour.

The legal enforcement of financial sanctions can have negative effect on trade

flows. If, for example, payment restrictions are introduced, cross border trade can

drop due to the unavailability of payment options (channel (i)). Similarly, if financial
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intermediaries introduce self-imposed restrictions (e.g., on the payment system

for specific countries) it can entail a drop in domestic firms’ trade with the target

country (channel (ii)).13 Due to financial sanctions, firms often incur higher costs

for experts and law firms. These additional costs reduce firms’ financial margins and

can, as a consequence, reduce trade (channel (iii)). Finally, the existence of financial

sanctions creates uncertainty in the target country (e.g., worsening international

payment conditions) and hence, can impede firms’ export behavior, particularly in

the presence of sunk costs (channel (iv), also see Dixit (1989)).

While travel bans aim at restricting the movement of people, they are also likely to

influence firms’ export behavior. The legal enforcement of travel sanctions can be a

signal for exporting firms that business conditions in target countries are worsening,

and thereby firms are likely to reduce trade with target countries (channel (i)). Similar

to the case of trade sanctions, firms may also be inclined to reduce their activity in

sanctioned countries for PR or CSR reasons (channel (ii)): Ensuring compliance with

travel restrictions results in additional costs for firms and hence, can have a negative

indirect effect on trade (channel (iii)). Finally, travel sanctions are also a signal of

uncertain business conditions in target countries and hence may result in less export

(channel (iv)).

Overall, this discussion exemplifies mechanisms through which firms’ exports

are affected indirectly by sanctions that do not directly aim at reducing trade with

target countries. Hence, depending on the intensity of these indirect channels, we

expect varying negative effects of all considered sanctions on firms’ trade.

2.2.1.3 Objectives of sanctions

Another important source of heterogeneity in sanctions arises from varying policy

objectives. In addition to sanction types, the GSDB systematically groups sanctions by

their policy objective, which can be thought of as the end goal of the sanction policy.14

The GSDB contains information on eight distinct policy objectives, where each

sanction case can have multiple objectives. Figure 2.2 shows the prevalence of the

identified policy objectives associated with Danish sanctions across all years and

countries. As can be seen, Danish some policy objectives are more prelevant than

others. The most often defined policy objective is end war followed by human rights

13An example for this channel can be seen in the case of sanctions on Iran. In 2018, German Banks
stopped offering financial transaction options for Iranian businesses, after the USA tightened their financial
sanctions against Iran. This is despite the fact that according to EU legislation, European banks were free
to deal with Iran (cf. https://www.reuters.com/article/germany-iran-dz-bank-idUSL5N1SP5N8).

14The GSDB identifies for each sanction case policy objectives by capitalizing on the fact that in
general, official sanction documents declare all targeted objectives that sanctioned countries have to fulfill
before imposed sanctions are lifted. Felbermayr et al. (2020a) provide a detailed explanation of how policy
objectives in sanctions are identified and how they differ from each other.
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Figure 2.2: Objectives of sanctions in sample (2000–2015)

and democracy related objectives. Sanctions addressing terrorism, prevention of war

and policy changes in target countries are observed significantly less. Over the consid-

ered sample period, Denmark rarely imposed sanctions aiming at resolving territorial

conflicts and destabilizing regimes in specific countries.15

In light of this multitude of policy objectives, we ask whether the effects of sanc-

tions on firms’ export behaviour differ depending on the proclaimed objectives. The

objectives of sanctions are informative of the political environment underlying the

sanction. For example, sanctions with the objective territorial conflict signal that

there is an imminent political conflict between the sender and target country, and we

might expect these sanctions to be particularly detrimental to trade. Moreover, the

scope of implemented sanctions (one versus several imposed sanctions) and depth

of sanctions (e.g., number of product categories included in partial trade sanctions)

may significantly differ across the observed policy objectives. For example, sanctions

with the objective human rights may be designed such as to target only a very narrow

group of individuals (namely, those involved in human rights violations). Finally,

some of the channels through which sanctions affect firm export behaviour discussed

above may be more apparent for certain objectives. For example, uncertainty about

the future might be more important for sanctions related to the prevention of war or

territorial conflicts.

2.2.2 Firm-level Data and Danish Exports to Sanctioned Countries

Our analysis builds on firm-level register data provided by Statistics Denmark for

the years 2000–2015. In the External Trade Statistics, firms report their exports and

15Austria in the year 2000 is the only country where EU/Danish sanctions had the objective to destabi-
lize the regime (the government of the far-right party of Jörg Haider).
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(a) Importance of sanctioned countries (b) Share of exporters to sanctioned countries

Figure 2.3: Sanctioned countries and Danish exports

imports by product and destination. We aggregate the export information up to the

firm-destination-year level by summing over all products exported by the firm. We

merge the trade data with the General Firm Statistics using a unique firm identifier.

From the latter data source, we retrieve information on employment, industry classifi-

cation, etc. We restrict the sample to firms which have a minimum of 10 employees in

at least one year of the sample, and to the following broad economic sectors: (i) man-

ufacturing, (ii) wholesale/retail, (iii) transport, and (iv) knowledge services. These

sectors account for the bulk (89 percent) of overall Danish goods exports. Including

sanctioned countries, our final sample contains 186 export destinations.16

Figures 2.3(a) and (b) show the importance of sanctioned countries for Danish

exports. The 62 countries for which we observe sanctions being imposed in at least

one sample year accounted for over 9 percent of total exports of the firms in our

sample at the end of the sample period. Thus, sanctioned markets make up for a

non-negligible portion of trade. Interestingly, this share has been increasing over time,

reflecting the fact that some of the sanctioned countries are developing or emerging

economies with high economic growth rates. The number of countries sanctioned

in any specific year varies from 24 countries at the beginning of our sample to 38

countries in the mid-2010’s. The share of countries sanctioned in the current year in

total Danish exports sees a notable increase in 2014–15 when sanctions were imposed

on Russia.17 The importance of sanctioned markets for Danish exporters can also be

seen by considering the share of firms that export to at least one sanctioned country;

cf. Figure 2.3(b): in 2015, this share stood at almost 40 percent.

16We limit the sample of non-sanctioned countries to those with a minimum of five firm-export
observations per year, on average.

17Figure 2.6 in Appendix A shows that sanctioned countries remain important for Danish exporters
even if we exclude China and Russia.
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2.3 Empirical strategy

To quantify the impact of heterogeneous sanctions on firm-level outcomes, we es-

timate a firm-level gravity equation using recent advances in the gravity literature

(Freeman et al., 2021) which allow us to identify the direct (partial equilibrium) effect

of sanctions.

2.3.1 Empirical specification

Our empirical model is described by the following equation:

Y f j t =β Sanctionjt+α1 ln
(
GDP j t

)
+α2 ln

(
P̂ 1−σ

j t

)
+α3RTA j t +γ f t +δ f j +ε f j t , (2.1)

where Y f j t denotes an outcome for firm f in destination market j in year t . We

consider two outcomes of interest: (the log of) firms’ destination-specific exports,

ln
(
expor t s f j t

)
18, and the probability of exiting the destination in year t (conditional

on serving the market in t −1).

Sanctionjt describes the sanction regime of market j at time t and β denotes the

corresponding set of parameters. The sanction regime is measured either by a single

indicator variable assuming the value 1 if the market is sanctioned (regardless of the

sanction characteristics), or a set of indicator variables that describe the particular

characteristics of the sanction(s) in place (e.g., different sanction types; cf. section

2.2.1.1). Identification of the coefficients in β relies on both the introduction and the

removal of sanctions within the sample period.19

As the subscript indicates, Sanctionjt varies only at the destination-year level.

Some sanctions may not affect all firms, at least not directly (cf. Section 2.2.1.2). This

is, for example, the case for partial trade sanctions which target specific products.

The GSDB does not allow us to exploit this type of variation in the data. Thus, our

estimates of β should be interpreted as the average firm-level impact of sanctions

through the channels discussed in Section 2.2.1.2.

2.3.1.1 Fixed effects

Our empirical model contains two separate fixed effects, γ f t and δ f j , which denote

firm-year and firm-destination fixed effects, respectively. The firm-year fixed effects

account for any firm-specific shocks that impact a firm’s export behaviour across

18The log dependent variable implies that regressions will be conditional on serving the market in year
t . As discussed in Section 2.3.2 below, we also follow a complementary approach and implement the PPML
estimator for expor t s f j t , in levels.

19As a robustness check, we also estimate regressions where β is solely identified based on the imposi-
tion of sanctions; see Section 2.4.5 for a discussion.
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all destinations (such as firm productivity or management quality).20 The presence

of γ f t in Equation (2.1) implies that coefficient estimates of βmeasure the effect of

sanctions on firms’ export behaviour in sanctioned countries relative to their export

behaviour in non-sanctioned markets.

The second fixed effect, δ f j , captures any time-constant linkages between firms

and destinations, and effectively allows us to compare the same firm-destination spell

with and without sanctions. δ f j also limits endogeneity concerns in the presence

of (time-invariant) trade costs that correlate with the imposition of sanctions. Such

trade costs are likely to vary across firms due to differences in their product portfolios

or other inherent structures, motivating the use of firm-destination fixed effects,

compared to just destination fixed effects.21

2.3.1.2 Accounting for market size and market competitiveness

Our empirical model aims to estimate the direct (partial equilibrium) effect of sanc-

tions on firms’ export behaviour; i.e., the effect of sanctions which is due to an

increase in trade costs. This approach closely follows previous studies estimating

the effects of sanctions using bilateral trade data (e.g., Felbermayr et al., 2020a; Dai,

Felbermayr, Kirilakha, Syropoulos, Yalcin, and Yotov, 2021; Kwon, Syropoulos, and

Yotov, 2022). While we abstract from general equilibrium effects which may reinforce

or mitigate the direct effect of sanctions, our approach ensures that estimates can be

interpreted as causal (cf. below). To this aim, we follow the structural gravity literature

and account for market size and multilateral resistance terms (MRTs) in our firm-level

gravity equation.22

As is standard in the gravity literature, we add the log of GDP as a control for

market size. Sending countries will likely hesitate to impose sanctions on larger

target countries because doing so may entail larger costs for the sender. Controlling

for market size is therefore important to identify the causal effect of sanctions on

firms’ export behaviour. However, accounting for GDP implies that our estimates of

the effect of sanctions will not capture any indirect (general equilibrium) effects of

sanctions on firms’ export through their effect on GDP.

20In the gravity literature, controlling for outward multilateral resistance (which is a measure of time-
varying country-level export capability) is crucial to obtain unbiased estimates of the effects of trade costs;
see Baldwin and Taglioni (2006). By the same token, γ f t can be thought of as controlling for the overall
exporting capability of the firm, and thus the firm-specific outward multilateral resistance.

21While reverse causality is generally a concern when estimating the effect of sanctions on trade, we
believe this is unlikely to be an issue in our set-up. In particular, for the case of Denmark, most sanctions
are determined externally at the UN or EU levels.

22Different from previous studies exploiting bilateral trade data at the country-level, accounting for
market size and MRTs through the use of importer-year fixed effects is not feasible, since these would
absorb all of the effects of sanctions in Equation (2.1).
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In addition, we want to account for changes to the price index of the destination

market – reflecting the market’s level of competitiveness. In Equation (2.1), P j t de-

notes the destination-specific price index for imported goods.23 Since Anderson and

van Wincoop (2003), this term is often referred to as the inward multilateral resistance

term (MRT), and it is inherently unobservable. Since trade costs (including sanctions)

enter the importer price index P j t , failure to account for P j t may cause bias in the

estimation of β (Baldwin and Taglioni, 2006). In particular, Danish sanctions often

occur as part of a larger network of EU or UN sanctions. Thus, destination markets are

affected by sanctions from other origins simultaneously with the Danish sanctions,

leading to changes in the competitiveness of these markets.

To account for the inward MRT in our empirical model, we adapt the two-stage

estimation strategy developed in Freeman et al. (2021) to our set-up. Their procedure

draws upon work by Fally (2015), who shows that the properties of the Poisson

pseudo-maximum likelihood (PPML) estimator ensures a link between the theoretical

structure of the gravity equation’s MRT components and the estimated fixed effect of

the empirical gravity equation. Specifically, we rely on the first stage of the gravity

estimation procedure by Freeman et al. (2021) and exploit variation in global trade

data to obtain estimates of the inward MRTs.24 A detailed description of the first-stage

estimation is found in Appendix B. The second stage then consistent of the empirical

model in Equation (2.1) where the destination-year-specific MRTs estimated in the

first stage are included to control for changes to market prices. Again, accounting for

inward MRTs is important to ensure that estimates can be interpreted as causal, while

it also implies that general equilibrium effects working via changes in the market’s

competitiveness will not be captured by the estimates.

2.3.1.3 Other control variables

Besides the fixed effects, GDP and the estimated inward MRT, we include a dummy

variable for the presence of a free-trade agreement between Denmark and the destina-

tion (RTA). The RTA dummy captures time-varying trade costs and is likely negatively

correlated with the probability of being sanctioned. Exclusion of the free-trade agree-

ment dummy could therefore introduce omitted variable bias to the model. We obtain

information on RTAs from Mario Larch’s Regional Trade Agreements Database (Egger

and Larch, 2008).

23This price index can be derived from a range of trade models when consumer preference have
constant elasticity of substitution (CES); see, e.g., Armington (1969) and Melitz (2003).

24We employ data on global trade from the ITDP-E (Borchert, Larch, Shikher, and Yotov, 2021) and Dy-
namic Gravity (Gurevich and Herman, 2018) data sets. Crucially, the first-stage estimation omits Denmark
as both importer and exporter to avoid the MRTs being estimated based on Danish sanctions and direct
trade responses to Danish sanctions.
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2.3.2 Accounting for adjustments at the extensive margin

When taking the log of exports as the dependent variable in Equation (2.1), we only

exploit information on firm-destination-years with positive exports. Sanctions may

lead firms to stop exporting to a market and deter firms from starting to export,

and ignoring these adjustments could lead to selection bias. A common strategy to

avoid this source of bias is to use the PPML estimator, first advocated by Santos Silva

and Tenreyro (2006) for its ability to deal with the inconsistency of log-linear OLS

models in the presence of heteroskedasticity. We thus also present results based on

the following model:

Y f j t = exp

(
β Sanctionjt +α1 ln

(
GDP j t

)
+α2 ln(P̂ 1−σ

j t )+α3RTA j t +γ f t +δ f j

)
×ε f j t ,

(2.2)

where the dependent variable now is the level of exports and the model is estimated

by PPML.

Firm-level register data only contain information on trade flows that are actually

realized, so the first step in implementing the PPML estimator on our sample is to

generate observations for zero trade flows. This task is not innocuous because it

requires us to make assumptions on which firms could potentially have exported

to markets where they currently are not exporting. Intuitively, some tiny and/or

distant markets will not be perceived as potential export destinations by many firms,

independent of sanctions. If we include observations for these firms and destinations,

we might erroneously conclude that sanctions do not have an effect on firms’ export

behaviour.25

Some restrictions on the PPML estimation sample follow naturally from the

econometric model. In particular, the presence of firm-year and firm-destination

fixed effects implies that (i) for each year, only firms which export to at least one

destination in that given year, and (ii) for each destination, only firms which export at

least once to that given destination will effectively be included. Whether these sample

restrictions are also plausible from an economic viewpoint is, however, unclear. For

example, a fictive Danish firm that exported a single small shipment to Russia in the

year 2000 will be used to infer the effects on Danish firms of the EU sanctions against

Russia in the years 2014–15.

As highlighted by Head and Mayer (2014), PPML differs from OLS also in the

moment conditions used to estimate the parameters. These differences imply that

PPML will put more weight on observations with large levels of trade. However, we

25In the gravity literature, it is standard to include zero trade flows for all country pairs that are not
trading with each other. Assuming that all country pairs could potentially trade with each other seems,
however, more realistic than assuming that all firms could potentially serve all markets.
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might expect large export flows to react differently to the imposition of sanctions.

For example, sanctions directed towards larger markets may be inherently differently

designed (e.g., because drastic sanctions on large markets may entail larger economic

costs for the sender, making them politically unpopular). Similarly, firms with large

exports to a given destination market (be it due to the firm’s overall size as exporter or

specific business links between the individual firm and the particular destination),

may react differently to the imposition of sanctions compared to the average exporter.

In consequence, PPML may result in estimates that are closer to the true effect of

sanctions for a particular part of the sample (namely, large export flows), rather than

the unweighted average.

For these reasons, we follow Mayer et al. (2019) and choose OLS estimates for

our baseline, while also reporting PPML estimates and providing some evidence on

the likely origins of differences in results across estimators. In addition, as discussed

above, we zoom in on one specific aspect of adjustment at the extensive margin,

namely, the probability of market exit.

2.4 Results

2.4.1 Baseline results: Overall effects of sanctions

In Table 2.2, we report estimates where the sanction regime is captured by a sim-

ple indicator variable for the presence of sanctions. We start with a standard OLS

specification with log firm-destination-year-level exports as dependent variable. On

average, across firms and countries, sanctions are predicted to reduce firms’ exports

by 9 percent (cf. column (1)). This effect is substantial, especially considering that

many sanctions (such as financial and travel sanctions) do not specifically target

trade, but instead are expected to affect firms’ exports through some of the indirect

channels discussed in Section 2.2.1.2.

In column (2), we turn to the estimation of the PPML model for firm-destination-

year-level exports in levels; cf. Equation (2.2). While the point estimate from this

model is similar to the OLS estimate, statistical significance is lost.26 We follow Mayer

et al. (2019) and investigate to what extent these differences across estimators are

driven by differences in estimation samples and/or differences in the weight given

to different observations. To this aim, we first apply the PPML estimator, but drop

observations with no exports from the sample; cf. column (3) of Table 2.2. Restricting

the PPML sample to those observations exploited by the OLS estimator interestingly

does not have large effects on estimated coefficients, suggesting that differences

26Note that insignificant effects of sanctions are also reported by Felbermayr et al. (2020a) in their
specification not distinguishing sanction types.
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Table 2.2: Effects of sanctions on Danish firms’ exports

Log Exports Exports Exports>0 Log Exports Exit prob.
OLS PPML PPML Weighted OLS LPM
(1) (2) (3) (4) (5)

Any sanction -0.0909** -0.1293 -0.1103 -0.0392 0.0240**
(0.040) (0.085) (0.070) (0.047) (0.010)

Log GDP 0.6348*** 0.8156*** 0.7326*** 0.5739*** -0.0549***
(0.066) (0.057) (0.063) (0.054) (0.007)

Log Inward MRT -0.1962* -0.0795 -0.1632 -0.2295 0.0947***
(0.115) (0.168) (0.160) (0.161) (0.020)

RTA 0.0268 0.1637*** 0.1113*** 0.1126*** -0.0065
(0.057) (0.039) (0.032) (0.034) (0.009)

Observations 1,035,407 2,640,375 1,035,407 1,035,407 949,085
R-squared 0.784 0.964 0.546
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Sample probability 0.1799

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote signifi-
cance at the 10%, 5%, 1% levels, respectively.

between OLS and PPML are not driven by those observations. Next, we return to the

OLS estimator, but mimic the PPML property of giving larger weight to larger trade

flows by running a weighted regression. Again, this estimator shows insignificant

effects of sanctions on firms’ exports; cf. column (4).

In sum, we take these additional regressions as suggestive evidence that differ-

ences between OLS and PPML are likely driven by differences in the weighting scheme

employed by different estimators. Interestingly, this interpretation is reinforced when

considering the RTA indicator, which is insignificant in the OLS specification, but

turns significant and positive in the two PPML models as well as the weighted OLS

specification. Below, we also show that similar patterns across estimators are found

when including detailed information on different sanction types.

Do sanctions affect firms’ export behaviour at the extensive margin? While it is

difficult to analyze the effects of sanctions on firms’ export entry due to the ambi-

guities in constructing a suitable sample of ‘potential entrants’ (cf. our discussion

in Section 2.3.2), it is straightforward to analyze effects on market exit. The effect of

sanctions is positive and statistically significant: firms’ probability to exit a destina-

tion market increases by 2.4 percentage points if sanctions are in place; cf. column

(5) of Table 2.2. This effect is also strikingly large when judged against the overall

firm-destination-specific exit probability, which stands at roughly 18 percent.

Before we turn to the heterogeneity in sanctions, we also briefly discuss the effects

of our other control variables. Destination GDP is estimated to have a positive effect

on firms’ exports, independent on the estimator employed. Furthermore, the coeffi-

cient estimate for the inward MRT is negative in columns (1)–(4), though statistically

significant only in column (1). All signs are in line with expectations. Moreover, for



78

CHAPTER 2. THE EFFECTS OF HETEROGENEOUS SANCTIONS ON EXPORTING FIRMS: EVIDENCE

FROM DENMARK

the exit probability, estimated signs of these coefficients are reversed.

2.4.2 Heterogeneity by sanction type and across sanction packages

Do firms equally react to all types of sanctions? To answer this question, we exploit

information on the types of sanctions imposed and report results in Table 2.3. Our

estimates show that, indeed, different types of sanctions have very different effects

on firms’ export behaviour, with some types not having any discernible effect. As can

be seen at the bottom of the table, however, different sanctions are estimated to be

jointly significant across all columns (including the PPML specification), reinforcing

findings in Table 2.2.

Table 2.3: Heterogeneity across sanction types

Log Exports Exports Exports>0 Log Exports Exit prob.
OLS PPML PPML Weighted OLS LPM
(1) (2) (3) (4) (5)

Arms sanction -0.0176 0.1920** 0.1504 0.1380* 0.0399**
(0.069) (0.097) (0.092) (0.074) (0.020)

Military sanction 0.0548 -0.0393 -0.0052 0.0282 0.0063
(0.085) (0.084) (0.077) (0.057) (0.020)

Travel sanction 0.0287 -0.0990 -0.0416 0.0115 0.0265**
(0.054) (0.097) (0.099) (0.078) (0.012)

Trade sanction -0.0061 -0.2547** -0.2441** -0.1719** -0.0279
(0.061) (0.102) (0.105) (0.068) (0.031)

Financial sanction -0.1330** -0.1086 -0.0758 -0.0630 0.0028
(0.053) (0.100) (0.092) (0.090) (0.012)

Other sanctions -0.0145 0.1752** 0.1266 0.0762 0.0019
(0.045) (0.085) (0.102) (0.083) (0.015)

Log GDP 0.6360*** 0.8085*** 0.7280*** 0.5713*** -0.0548***
(0.066) (0.059) (0.065) (0.054) (0.008)

Log Inward MRT -0.2005* -0.0261 -0.1331 -0.2249 0.0912***
(0.116) (0.173) (0.168) (0.168) (0.021)

RTA 0.0295 0.1778*** 0.1241*** 0.1260*** -0.0027
(0.058) (0.037) (0.027) (0.028) (0.010)

Observations 1,035,407 2,640,375 1,035,407 1,035,407 949,085
R-squared 0.784 0.964 0.546
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Joint significancea 0.0656 0.0000 0.0006 0.0799 0.0000
Sample probability 0.1799

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote significance
at the 10%, 5%, 1% levels, respectively.
a Reports the p-value for the test of joint significance of the sanctions dummies.

Similar to Table 2.2, we start with an OLS specification for firms’ destination-

specific export value. Only financial sanctions are predicted to have significant neg-

ative effects on firms’ exports; cf. column (1) of Table 2.3. With –13 percent, their

effect is somewhat larger than the overall effect estimated in column (1) of Table 2.2.

Interestingly, the OLS specification suggests that trade sanctions do not significantly

deter exports of Danish firms. However, we again find that estimation methods matter.

In fact, the PPML estimator predicts that trade sanctions significantly reduce exports,
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but financial sanctions do not; cf. column (2). Once more, these differences in esti-

mates between OLS and PPML seem to be driven by differences in their weighting

scheme, rather than by the PPML model’s ability to include zero trade flows: the

PPML estimates are largely insensitive to dropping observations with zero exports,

and a weighted OLS regression is able to replicate the PPML estimates fairly well; cf.

columns (3) and (4).

Still, these differences across estimators may have interesting implications be-

cause they suggest that larger export flows are more severely affect by trade sanctions

while the average export flow is affected mainly by financial sanctions. Several plausi-

ble explanations of these discrepancies come to mind. First, recall that trade sanctions

in our sample are predominantly partial trade sanctions. Such sanctions may be tar-

geted towards sectors where the typical export transaction is large (such as a certain

capital goods), rationalizing the different estimates for trade sanctions in columns

(1) and (2). Second, trade sanctions are typically implemented together with other

sanctions as part of a sanction package (cf. below), while financial sanctions are often

imposed in isolation. Thus, when we observe trade sanctions, the overall sanction

regime is also typically more severe. An alternative explanation for the differences

across estimators is, thus, that firms with larger export transactions only react to

sanctions that are severe.

We investigate this second explanation by considering the effects of combinations

of different sanctions, or ‘sanction packages’ (with a focus on financial, trade, and

travel sanctions). Figure 2.4(a) reports the number of country-year observations with

different combinations of these three types of sanctions. While financial sanctions

are often implemented individually, trade and travel sanctions are rarely seen in

isolation. In fact, trade sanctions are most often combined with both, financial and

travel sanctions.

In Figures 2.4(b)–(c), we therefore report results from the OLS and PPML esti-

mators for firms’ destination-specific exports where we distinguish the differential

effects of isolated vs. combined sanctions. Of course, estimates for sanction types

or packages which are used very rarely (such as trade sanctions without financial or

travel sanctions) need to be interpreted with caution.27

The OLS estimates reveal that financial sanctions have negative and significant

effects on firms’ exports independent on whether they are implemented in isolation,

or jointly with trade sanctions or trade and travel sanctions. However, the estimates

are very similar in magnitude, and any differences are not statistically significant.

27For example, trade sanctions implemented in isolation show a curiously positive effect in the OLS
model; cf. Figure 2.4(b). However, this estimate is based on very few country cases, and these cases are
arguable very specific.
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Thus, financial sanctions are enough to deter exports for the average export flow,

and combining financial sanctions with trade or trade and travel sanctions does not

seem to further decrease exports. This finding suggests that the different channels

through which sanctions may affect firms’ exports (cf. Section 2.2.1.2) – such as

increased information costs and uncertainty – are already operative in the case of

milder sanction regimes.

Instead, the PPML estimator once more shows a somewhat different pattern: here,

only a combination of financial, travel, and trade sanctions is predicted to lead to

significant reductions in firms’ exports. This result is consistent with the negative

effects of trade sanctions in the PPML model of Table 2.3: it shows that this negative

effect of trade sanctions is driven by a combination of trade sanctions with other

sanctions. A plausible interpretation of this finding is that firm-destinations with

larger trade flows react to sanctions only if they are sufficiently severe, for example,

because some of the indirect mechanisms through which sanctions affect exports are

less important for large export flows.28

(a) Number of country-years with sanctions (b) OLS coefficient estimates

(c) PPML coefficient estimates (d) LPM coefficient estimates

Figure 2.4: Results for sanction packages

Once more, we also report results for firms’ export behaviour at the extensive

28Note that an export flow might be large even firms that are small with regard to standard measures
such as employment; e.g., because the considered market is large.
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margin, focusing on firms’ destination-specific exit probability. Interestingly, we

estimate that only travel sanctions but not trade or financial sanctions have a positive

and significant effect on firms’ probability to stop exporting; see column (5) of Table

2.3. This unexpected finding is confirmed in Figure 2.4(d), showing that only travel

sanctions implemented in isolation have the expected positive effect on this outcome.

Moreover, we note that arms sanctions also seem to increase the exit probability, but

this finding should be interpreted with caution as we find a curiously positive effect

of such sanctions on firms’ exports in the PPML model of column (2).

2.4.3 Heterogeneity by objective

As illustrated in Figure 2.2 above, sanctions are also imposed in connection with a

variety of policy objectives. These different policy objectives may speak to the policy

environment underlying the sanctions and the scope and depth of sanctions applied.

Similarly, the channels through which sanctions affect firm export behaviour (cf.

Section 2.2.1.2) may materialize to varying extents depending on the objectives. Next,

we therefore investigate the potential heterogeneity in the effects of sanctions on

firms’ export outcomes across policy objectives.

Table 2.4 reports estimated effects of sanctions on Danish firms’ export behaviour

across the proclaimed objectives. Estimates are based on our firm-level gravity mod-

els in Equations (2.1) and (2.2). For conciseness, we do not report results for the PPML

estimator for positive export flows and the weighted OLS regression; but our interpre-

tation of the differences between OLS and PPML upholds also in the specifications of

the following tables.

Our estimates show the expected signs across all three specifications only for two

of the policy objectives, prevent war and policy change. Specifically, sanctions with

the objective prevent war have a large and highly statistically significant negative

effect on firms’ export values both for the OLS specification in column (1) and the

PPML model in column (2) of Table 2.4, amounting to a reduction by 22% to 42%.29

Moreover, the effect on the destination-specific exit probability is large and positive

(column (3)). The same pattern of signs is observed for sanctions with the objective

policy change, but the magnitudes are much smaller. Sanctions aiming at territorial

conflicts show the largest effects (in absolute terms) on the log of exports and the exit

probability, though the estimate turns insignificant in the PPML specification. We

should note, however, that the effects may be imprecisely estimated because of few

country cases with this policy objective over the sample period; cf. Figure 2.2.

The result that sanctions with the goals prevent war, policy change, and territorial

29exp(−0.2557)−1 =−0.22 and exp(−0.534)−1 =−0.44.
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Table 2.4: Heterogeneity across objectives of sanctions

ln Exports Exports Exit prob. ln Exports Exports Exit prob.
OLS PPML LPM OLS PPML LPM
(1) (2) (3) (4) (5) (6)

Objectives:
Prevent war -0.2557*** -0.5364*** 0.0581*** -0.2294*** -0.4722*** 0.0580***

(0.055) (0.081) (0.019) (0.046) (0.063) (0.019)
End war 0.1595** 0.1942 0.0162 0.1572** 0.1915 0.0162

(0.076) (0.123) (0.013) (0.074) (0.123) (0.013)
Human rights -0.0240 -0.0093 0.0233 -0.0126 0.0099 0.0232

(0.106) (0.128) (0.030) (0.104) (0.127) (0.030)
Policy change -0.1210** -0.3462*** 0.0282** -0.1283** -0.3555*** 0.0282**

(0.059) (0.054) (0.013) (0.060) (0.054) (0.013)
Terrorism 0.0810 0.2538*** -0.0006 0.0831 0.2505*** -0.0006

(0.062) (0.082) (0.012) (0.059) (0.079) (0.012)
Territorial conflict -0.5098*** 0.1186 0.0543*** -0.5343*** 0.0715 0.0544***

(0.090) (0.130) (0.016) (0.079) (0.145) (0.016)
Democracy -0.0519 -0.1164 -0.0027 -0.0315 -0.0734 -0.0028

(0.100) (0.152) (0.027) (0.095) (0.166) (0.027)
Destabilize regime 0.0224 0.1489*** 0.0204 0.1459***

(0.021) (0.018) (0.021) (0.018)
Controls:
Log GDP 0.6380*** 0.8100*** -0.0547*** 0.6223*** 0.7879*** -0.0547***

(0.066) (0.058) (0.007) (0.069) (0.065) (0.008)
Log Inward MRT -0.2011* -0.0234 0.0947*** -0.2115* -0.0358 0.0947***

(0.116) (0.173) (0.020) (0.119) (0.171) (0.020)
RTA 0.0428 0.1873*** -0.0086 0.0411 0.1864*** -0.0086

(0.054) (0.038) (0.009) (0.054) (0.037) (0.009)
High Risk -0.1033*** -0.1482*** 0.0003

(0.035) (0.052) (0.004)

Observations 1,035,407 2,640,375 949,085 1,035,407 2,640,375 949,085
R-squared 0.784 0.546 0.784 0.546
Firm-destination FE Yes Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes Yes
Joint significancea 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Sample probability 0.1799 0.1799

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote signif-
icance at the 10%, 5%, 1% levels, respectively. a Reports the p-value for the test of joint significance of the
sanctions dummies.

conflict are estimated to have the strongest deterrent effects on firms’ export be-

haviour is intuitive. In particular, these are strong objectives which may imply severe

sanction regimes being implemented, as compared to ‘softer’ policy objectives such

as democratization and human rights (cf. below). Moreover, some of the indirect

channels through which sanctions may affect export behaviour – such as uncer-

tainty about the future and self-sanctioning behaviour of firms – may be particularly

prevalent in the case of these objectives. At the same time, we may be concerned

that these estimated effects are not primarily driven by the underlying sanctions,

but rather by market risks (e.g., in war-torn target countries and in the presence of

deep policy conflicts). To investigate this possible relationship, we turn to OECD data

on country risk and construct an indicator variable equal to one if the destination

market is characterized as high risk (risk categories 5-7 on a 7-point scale). Indeed,

most sanctioned countries are found in this high-risk category. However, we find that
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results are strikingly robust if we condition on this variable; cf. columns (4)–(6) of

Table 2.4.

Interestingly, we don’t find significant effects of sanctions with the objectives

human rights or democracy. Our small and insignificant effects for sanction cases

with these two objectives are very similar to the findings of Felbermayr et al. (2020b).

To rationalize the finding, one should note that there is a high degree of complexity

and heterogeneity within the two policy objectives. Human-rights-related sanctions

significantly vary, from individual person related demands to larger policy demands.

Thus, for at least some of these cases, we expect sanctions to be mild, targeting only

a narrow set of individuals in the destination market. Equally, democracy-related

policy objectives cover a broad range of topics, some of which may be rather soft

objectives as compared to strong objectives such as prevent war. Still, our findings

indicate the need for a deeper analysis into this direction of research, particularly,

given the rising large number of sanction cases with these last two policy goals.

Finally, we also note that some of the estimated effects take unexpected signs, at

least in subsets of the reported specifications. This is the case for end war, terrorism,

and destabilize regime. Estimates for the latter should be interpreted with caution, as

we only have a single country case with this objective within our sample (Austria in the

year 2000). Findings for the former two objectives, on the other hand, are interesting:

they show that sanctions need not deter trade, and, in contrast, might spur trade in

certain situations. We suspect that the positive effects on export sales may be driven

by trade in certain industries; such as medical goods and other consumer goods that

might be exported to countries in war conditions to support civil society.

2.4.4 Heterogeneity across sanctioned countries

Another source of heterogeneity in the average effect of sanctions comes from the

individual countries that are targeted. To explore this country-level heterogeneity,

we estimate the empirical specifications in Equations (2.1) and (2.2) with country-

specific sanction dummies. For this purpose, we abstract from the other sources of

heterogeneity discussed this far and only distinguish between a given destination, j ,

being sanctioned or not.

For this part of the analysis, we restrict the sample of sanctioned countries as

follows. First, we exclude countries that have less than five years without sanctions

throughout our sample period. This restriction ensures a sufficient number of obser-

vations in the control group for each country (i.e., a sufficient number of observations

without sanctions being in place). Second, we exclude countries which are sanctioned

for only one year throughout the sample, because the number of observations subject

to sanctions is typically too low to ensure proper identification. These restrictions
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Figure 2.5: OLS estimates of country-specific sanction effects

leave us with 27 country-specific sanction coefficients, presented in Figure 2.5 for

the OLS model with export sales as dependent variable. Similar figures for the PPML

estimation and the exit probability are found in Appendix C.

Of the 27 coefficient estimates, 15 are negative and statistically significant, indi-

cating that sanctions had negative effects on firms’ export sales in roughly half of

the country cases. However, we observed a large heterogeneity in the size of these

effects, which vary between -49% (Mauritania) to -4% (Thailand), but with most

of the estimated effects being close to -20%. Interestingly, seven of our coefficient

estimates are positive and significant at the 10% confidence level, indicating that for

these countries firms’ exports in the sanctioned years were, on average, larger than

in the years without sanctions . Four of these countries (Angola, Cent. African Rep.,

The Congo and Syria) have sanctions with the objective end war, and the positive

estimated effects for these countries thus align with our results in Table 2.4. Finally,

we also observed five countries for which sanctions are estimated to not have any

effects on firms’ export sales. Again, this finding should not be surprising given that

we found non-significant effects of different types of sanctions and sanctions with

certain policy objectives; cf. Tables 2.3 and 2.4.

Once more, we find that estimation methods matter. Specifically, the heterogene-

ity in estimates is amplified in the PPML specification, with the PPML coefficients

being more extreme at both ends of the distribution. Moreover, the PPML model

shows a somewhat different ranking of countries with respect to the size of the es-

timated effects compared to Figure 2.5. Despite these differences, the number of

countries with positive, negative and insignificant coefficient is similar across the

models.
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For Russia and Iran, we can compare our estimates with those in previous studies

focusing on these specific country cases. For the case of sanctions on Russia, our

results align well with the effects estimated for French (Crozet and Hinz, 2020; Crozet

et al., 2021) and Swedish firms (Gullstrand, 2020). For Iran, the large negative esti-

mated effect of sanctions on firms’ export sales seen in Figure 2.5 resonates with

estimates from Felbermayr et al. (2020b), who have studied these sanctions using

aggregate (country-level) trade data. At the extensive margin, we also find a large

positive effect of sanctions on firms’ probability to exit the Iranian market (cf. Figure

2.8 in the Appendix) , which broadly aligns with findings for French firms (Crozet

et al., 2021). Comparing our results to those in other parts of the literature is not

straightforward, since these studies have typically focused on different outcomes of

interest (such as financial flows; cf. Besedeš et al. (2017)).

2.4.5 Remaining empirical concerns and robustness

Common for all our estimations thus far is the use of dummies to identify the effects

of sanctions. Identification is thus based on both the imposition and the removal of

sanctions. These two types of policy changes might, however, not have symmetric

effects on firms’ export behaviour. Exploiting product-level trade data for the US,

Kohl (2021) finds evidence that the removal of sanctions does not entail a rebound

to pre-sanction export levels. Thus, the effect of sanctions might continue into post-

sanction periods, potentially leading to biases in our previous estimates. To mitigate

such concerns, we test whether our estimates of the effects of sanctions (ignoring

any heterogeneity in effects; cf. Table 2.2) differ if identified based on the imposition

of sanctions only.30 Estimated by OLS, the effect of imposing sanctions is large and

statistically significant: we predict that, on average, firms’ destination-specific exports

drop by 15% as sanctions are being imposed (see Table 2.7 in Appendix C). This

estimate is, thus, somewhat larger (in absolute size) than our previous estimate of

–9.1% (cf. Table 2.2, column 1).

The decision to sanction markets is outside the firm’s control, both when sanc-

tions are decided by the Danish government and even more so when sanction are

decided by the UN or the EU. Nevertheless, sanctions reflect political desires that

may be observable long before the sanctions are agreed upon. This potentially causes

firms to adjust their behavior in advance of the sanction events, such that contempo-

raneous sanction effects do not capture the total adjustment. We conduct a test for

30Specifically, we alter the sample by excluding post-sanction observations for sanctioned countries,
such that variation in the sanction dummy is always caused by the imposition of sanctions. We constrain
this part of the analysis to the simple sanction dummy. Sanction types and sanction objectives may change
within a sanction episode, rendering this type of constrained sample analysis infeasible.
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any anticipatory (as well as lagged) effects of sanctions, by allowing for a one-year

lead and lag indicators on the Any Sanction j t dummy (see Appendix C, Table 2.8).

In the OLS specifications, the results do not indicate any significant anticipatory or

lagged effects on the intensive margin of exports or the firm’s probability of exiting

the destination market. In contrast, the PPML model shows positive effects on ex-

ports in the year prior to sanctions (which once more seems to be driven the large

weight given to larger trade flows). This finding is interesting because it suggests that

some firms may increase their current exports in anticipation of future disruptions to

market access.

Previous literature has shown that trade intermediaries (such as wholesalers

and retailers) play an important role for firms in gaining access to export markets,

especially in countries with high trade barriers (Ahn, Khandelwal, and Wei, 2011).

As we have argued before, one mechanism through which sanctions may affect

exports is through their effects on trade costs (including information and compliance

costs), implying that trade intermediation may be more important in sanctioned

markets. This line of reasoning also suggests that trade intermediaries may be affected

differently by sanctions. We test this hypothesis by splitting our sample by the primary

sector of the firms.31 In OLS estimations using the simple indicator for the presence

of any type of sanctions, we find that firms in the manufacturing and retail/wholesale

sector react similarly to sanctions, on average, although statistical significance is

lower for the latter sector (see Appendix C, Table 2.9). Thus, intermediaries do not

seem to react differently than manufacturing firms.32

2.5 Conclusion

In light of rising international political tensions in recent years, countries have been

increasingly implementing economic sanctions against adversaries. Sanctions are

mainly imposed to enforce politically defined objectives either in target countries,

specific regions (groups of countries), or to achieve international goals. While the

success of sanction policies remains controversial, their economic impact can be

significant depending on the composition of the sanction packages. Our analysis

contributes and extends this empirical literature by focusing on a single sender

country (Denmark) with its whole scope of sanctioned target countries for a given

31We focus on results for firms in the manufacturing and retail/wholesale sectors which account for
the bulk of all trade observations in our sample.

32Once more, PPML results show somewhat different patterns, with much larger estimated effects
for wholesalers/retailers compared to manufacturing firms. Turning to the heterogeneity in the effects
of sanctions, we estimate no significant effect of the various sanction types for retail/wholesale firms in
the OLS specification for log firm-destination-specific exports (though all sanction dummies are jointly
significant). Estimates for manufacturing firms resemble those in Table 2.3; see Table 2.10
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period. Our analysis allows a more general assessment of how sanctions may affect

firms’ export behaviour, in contrast to studies with a single target country which

instead are able to capture very specific effects of the case in question.

Our empirical analysis carves out several new findings. Our baseline estimations –

which do not distinguish between types and objectives of sanctions – show that sanc-

tion policies reduce Danish firms’ exports, on average, by 9 percent to 13 percent. In

addition, we observe that sanctions lead to a significant increase in firms’ probability

to exit a target country. These estimates do, however, mark significant heterogeneity.

First, we find that the types of sanctions and their composition matters. Second, the

political motivations behind sanctions are important for their effect on firms’ ex-

port behaviour. Finally, the effects of sanctions are also largely heterogeneous across

countries. Of course, these three dimensions of heterogeneity are interconnected.

Our results thus emphasize the importance of accounting for the observed het-

erogeneity in sanctions, particularly from a policy perspective. Moreover, the wide

range of in the estimated effects of sanctions for Danish firms shows that evaluating

individual country cases may not be sufficiently representative for an assessment of

potential effects of sanctions in other targets. In light of these findings, our analysis

should be seen as complementary to existing empirical studies that account for either

heterogeneous sanction effect at the aggregate level, or for heterogeneous effects in

case of a single country.
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2.7 Appendices

Appendix A: Data

(a) Importance of Sanctioned Countries (b) Share of Exporters to Sanctioned Countries

Figure 2.6: Sanctioned Countries and Danish Exports: excl. China and Russia
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Table 2.5: List of Countries with Sanctions

ISO2 code Country name First year with
sanctions

Last year with
sanctions

Years with sanc-
tions

AF Afghanistana 2000e 2015 16
AO Angola 2000 2002 3
AT Austria 2000 2000 1
AZ Azerbaijan 2000 2015 16
BA Bosnia and Herzegovina 2000 2015 16
BG Bulgaria 2008 2015 8
BI Burundi 2000 2015 3
BJ Benin 2009 2015 7
BY Belarus 2002 2015 12
BZ Belize 2001 2014 5
CD Congo (the Democratic Republic of the)b 2000 2013 14
CF Central African Republic (the) 2003 2015 6
CG Congo (the)b 2000 2001 2
CI Cote d’Ivoire 2000 2015 15
CN China 2000 2015 16
CO Colombia 2002 2015 14
CS Serbia & Montenegroc 2000 2005 6
EG Egypt 2011 2015 5
ER Eritrea 2000 2013 7
ET Ethiopia 2000 2001 2
FJ Fiji 2000 2015 13
GM Gambia (the) 2014 2015 2
GN Guinea 2002 2015 13
GQ Equatorial Guinea 2000 2000 1
GW Guinea-Bissau 2012 2015 4
HN Honduras 2009 2009 1
HT Haiti 2001 2005 5
ID Indonesia 2000 2000 1
IN India 2000 2001 2
IQ Iraq 2004 2015 12
IR Iran (Islamic Republic of) 2006 2015 10
KE Kenya 2012 2015 4
LB Lebanon 2005 2015 11
LR Liberia 2000 2015 16
LY Libya 2000 2013 8
MD Moldova (the Republic of) 2003 2015 13
ME Montenegroc 2006 2015 10
MG Madagascar 2010 2014 5
MK Republic of North Macedonia 2000 2015 16
ML Mali 2012 2013 2
MM Myanmar 2000 2015 16
MR Mauritania 2005 2009 3
MW Malawi 2001 2003 3
NE Niger (the) 2009 2011 3
NG Nigeria 2014 2015 2
PH Philippines (the) 2002 2015 14
RS Serbiac 2006 2015 10
RU Russian Federation (the) 2014 2015 2
RW Rwanda 2000 2013 11
SD Sudan (the) 2011 2015 5
SL Sierra Leone 2000 2010 11
SO Somalia 2013 2015 3
SS South Sudand 2011 2015 5
SY Syrian Arab Republic 2005 2007 3
TG Togo 2000 2007 8
TH Thailand 2014 2015 2
TN Tunisia 2011 2015 5
TZ Tanzania, United Republic of 2014 2015 2
UA Ukraine 2014 2015 2
UZ Uzbekistan 2005 2009 5
YE Yemen 2014 2015 2
ZW Zimbabwe 2002 2015 14

Notes: This table lists the countries with sanctions in our sample.
a Missing data for Afghanistan in the year 2000. b Changes for Congo? c In the Danish trade data, Serbia and
Montenegro are recorded as a single export destination until the year 2005 and as separate export destinations
thereafter. d South Sudan only existed since 2011. e Afghanistan has missing data for GDP in the year 2000.
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Appendix B: Theoretical foundation and estimation of multilateral

resistance Terms

This appendix describes the procedure for estimating the inward multilateral resis-

tance cf. Freeman et al. (2021) and the general theoretical framework behind the

estimation of sanction effects.

Firstly, we consider the comparative statics of sanctions in a gravity framework:

The generalized gravity equation, as popularized by Anderson & van Wincoop (2003)

expresses the value of exports from country i to country j at time t as:

Xi j t =
Yi t E j t

Yw t

(
τi j t

Πi t P j t

)1−σ
, (2.3)

where Yw t denotes world output at time t , Yi t denotes output at the exporting country

at time t and E j t denotes expenditure at the importing country at time t . These three

elements make up the size-component of the gravity model. The friction -or trade

cost component- consist of τi j t , which denotes time-varying bilateral iceberg-trade

costs; σ> 1 is the elasticity parameter, and P j t and Πi t which denotes the inward-

and outward multilateral resistance terms (MRTs) and are defined as:

P j t ≡
∑
i t

(
τi j t

Πi t

)1−σ Yi t

Yw t
(2.4)

and

Πi t ≡
∑
j t

(
τi j t

P j t

)1−σ
E j t

Yw t
(2.5)

The imposition of sanctions between any two countries affect the bilateral trade

costs (τi j t ) in partial equilibrium, and ripple through the global trade mechanism to

adjust for market prices in the general equilibrium via the MRTs. Assume that total

trade costs are a function of bilateral sanctions si j t and other bilateral trade costs:

τi j t

(
si j t , ti j t

)
The first-order effect of sanction is the effect of increasing trade costs due to

sanction, and is equivalent of the total effect when keeping MRTs constant:

∂ ln Xi j t

∂ ln si j t

∣∣∣∣
P j t ,Πi t

= (1−σ)
∂ lnτi j t

∂ ln si j t
< 0

The second order effect is price adjustments that occur in the sanctioned market

upon being hit by sanction. This occurs as the sanction reduces import competition

in j and the market therefore becomes a relatively more attractive destination:

∂ lnP j t

∂ ln si j t

∣∣∣∣
Πi t

= (σ−1)
∂ lnP j t

∂ ln si j t

∂ lnτi j t

∂ ln s j i t
> 0
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The price adjustment counteract the first-order effect, but is not expected to dominate

it.

We could consider a third-order effect, which is the exporters’ adjustment through

the outward multilateral resistance,Πi t due to changes in si j t (i.e. sanctions make

it relatively more expensive to export on average) and the IMR, (P j t ). This effect is

ambiguous, and assumed to be small as a given sanction is often targetet on one

market. The changes in the total incidence of trade cost across all the markets is there-

fore very small to the given exporter, and the feedback from the IMR is diminishing

through the system of equations. The second-order effect is larger, since sanction

often occurs with multiple senders. That is, the importing market experience a larger

change in inward MRT than the senders do in their outward MRT. In practice, the

third order-effects are controlled for in our baseline estimation by firm-year fixed

effects, and would not be captured by the sanction variable.

We proceed with the estimation of MRTs in the same framework: The procedure

draws upon work by Fally (2015), who shows that the properties of the Poisson

pseudo-maximum likelihood (PPML) estimator ensures a link between the theoretical

structure of the gravity equation’s MRT components and the estimated fixed effect of

the empirical gravity equation. Specifically, the estimates of the MRTs raised to the

power of 1−σ are showed to follow the structure:

P̂ 1−σ
j t = E j t

exp(γ j t )

1

E0t
(2.6)

Π̂1−σ
i t = Yi t

exp(ψi t )

E0t

Yw t
(2.7)

Where γ j t denotes the importer-year fixed effects, ψi t denotes the exporter-year

fixed effects, and 0 denotes a given importer chosen as the reference country, whose

fixed effects are omitted from the estimation when the model is estimated without a

constant. We apply Germany as reference country33. The vectors of fixed effects are

then estimated relative to Germany, and the estimated MRTs reflect trade resistance

relative to the referenced importing country.

Using the ITDP-E dataset ((Borchert et al., 2021)) and the Dynamic Gravity Dataset

(Gurevich and Herman (2018)) from 2000-2015, we estimate the following model by

PPML with Germany as reference country to obtain estimates of the MRTs:

Xi j t = exp
(
γ j t +ψi t +βnτi j t

)
×ϵi j t (2.8)

where βnτi j t is a set of coefficients and bilateral trade costs variables standard in the

gravity literature: (log) bilateral distance, indicators for common language, colonial

33One argument for this, is that neither Denmark, nor its main sanction-partners (EU and UN) impose
any sanctions on Germany within- or near our sample, leaving the reference country unaffected by direct
sanction effects vis-à-vis Denmark
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ties, contiguous borders, common legal systems, as well as common membership of

WTO and trade agreements.

We exclude Denmark as an exporting and importing country from the sample to

avoid the MRTs reflecting Danish sanctions on other countries directly34.

We also restrict the sample of exporting countries to include only countries that

exist continuously throughout the sample period. This avoids changes in MRTs being

caused by countries seizing- or beginning to exist mid-sample, and reflects only

changes in trade costs. The first-stage sample consists of 225 exporting countries, 237

importing countries and a total of 659,448 observations35 of which approximately 30

pct. are zero-trade flows.

Combining the estimated fixed effects of equation (2.8) and computing the re-

maining variables (E j t , E0t , Yi t and Yw t ) from the dataset allows us to generate

vectors of P̂ 1−σ
j t and Π̂1−σ

i t based on the expressions in (2.6) and (2.7)

Equation 2.8 does not include a bilateral sanction variable, as we are not interested

in the first-order effect. We only care about the aggregation of trade cost incidence at

the importer, which is captured by the importer-year fixed effects. However, to ensure

that this has no implication for the estimated MRTs, by estimating equation 2.8 with

a bilateral sanction dummy and comparing the backed out MRTs.

Finally, we conduct second stage estimation, by fitting a gravity model using the

estimated MRTs instead of importer-year and exporter-year fixed effect:

Xi j t = expβnτi j t +α1 ln P̂ 1−σ
j t +α2 lnΠ̂1−σ

i t ×ϵi j t (2.9)

From Freeman et al. (2021), the theoretical prediction of the coefficient on the in-

ward MRT (IMR) is -1, and the second stage estimation serves as verification for the

estimated IMR, by checking the estimate of α1 and comparing trade cost coefficients

between the first- and second stage models36.

The results of both specification of equation 2.8 and the test of the theoretical

prediction are found in table 2.6

The trade cost coefficients show little changes between the first and second stage,

indicating that the model fit is similar when using fixed effects and MRT estimates.

Secondly, the inclusion of a sanction dummy have little impact on the estimated MRT,

as the estimated α1 coefficient in column 2 and 4 are nearly identical and statistically

34While we cannot ensure that general equilibrium effects of Danish sanctions spilling over to third
countries are not impacting the estimates, the small size of Denmark suggests that these effects would
have minor implications for our estimated MRTs.

35We include importing countries that do not continuously exist in our sample, as some of these are
also subject to Danish sanctions, such as Serbia & Montenegro.

36The theoretical prediction pertains to global trade. When the IMR is evaluated on Danish firms’
export only, there exist no theoretical prediction, except that it is likely negatively affecting the intensive
margin, and positively affecting the firm exit-probabilty
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Table 2.6: Estimation of MRTs, cf Freeman et al. (2021)

PPML PPML

1st stage 2nd stage 1st stage 2nd stage
(1) (2) (3) (4)

ln P̂ 1−σ
j t -1.039*** -1.035***

(0.0202) (0.0204)
lnΠ̂1−σ

i t -1.000*** -1.000***
(0.0185) (0.0183)

Any sanction -0.00848 0.0399
(0.0236) (0.0245)

lnE j t 0.960*** 0.961***
(0.00381) (0.00377)

lnYi t 0.951*** 0.950***
(0.00431) (0.00448)

ln Distance -0.725*** -0.726*** -0.725*** -0.727***
(0.0103) (0.0107) (0.0102) (0.0106)

Contiguity 0.309*** 0.374*** 0.309*** 0.373***
(0.0177) (0.0221) (0.0177) (0.0219)

Common language 0.185*** 0.172*** 0.185*** 0.171***
(0.0163) (0.0140) (0.0163) (0.0140)

Common legal origin 0.408*** 0.408*** 0.408*** 0.408***
(0.0248) (0.0293) (0.0248) (0.0289)

Colonial relationship -0.0851*** -0.0575** -0.0850*** -0.0569**
(0.0220) (0.0290) (0.0221) (0.0287)

Both in WTO 0.460*** 0.490*** 0.460*** 0.493***
(0.0623) (0.0198) (0.0623) (0.0198)

Both in EU 0.185*** 0.253*** 0.184*** 0.253***
(0.0252) (0.0215) (0.0250) (0.0214)

Free-trade agreement 0.410*** 0.432*** 0.410*** 0.430***
(0.0343) (0.0358) (0.0342) (0.0356)

Preferential trade agreement -0.0849** -0.178** -0.0853** -0.174***
(0.0355) (0.0342) (0.0355) (0.0341)

Observations 659,448 659,448 659,448 659,448
R-squared 0.885 0.829 0.885 0.829
Exporter-time FE Yes No Yes No
Importer-time FE Yes No Yes No

Notes: Robust standard errors in parentheses. *,**,*** denote significance at the 10%, 5%, 1% levels, respec-
tively.

indifferent. Furthermore, the relatively small coefficient for Any Sanction of column

(4) is consistent with Felbermayr et al. (2020b). Finally, the coefficient for the inward

MRT satisfies the theoretical prediction of -1 which is within the 95% confidence

interval of the estimate. Figure 2.7 plots the estimated MRTs obtained from column 1

and column 3 to further validates this result.

For both sanctioned countries and non-sanctioned countries, the estimated

inward MRTs are virtually identical when estimating the first stage equation with and

without a bilateral sanction dummy, indicating that the bilateral trade costs within

the model have little impact on the estimated country-specific indices.

Appendix C: Additional results
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(a) Sanctioned countries (b) Non-sanctioned countries

Figure 2.7: Estimated inward MRTs with and without sanction dummy

(a) PPML (b) Exit probability

Figure 2.8: Country-Specific Effects of Sanctions

Table 2.7: Effects of Imposition of Sanctions

Log Exports Exports Exports>0 Log Exports Exit prob.
OLS PPML PPML Weighted OLS LPM
(1) (2) (3) (4) (5)

Any sanction -0.1536*** -0.1696* -0.1548** -0.0541 0.0275**
(0.041) (0.091) (0.071) (0.051) (0.012)

Log GDP 0.6480*** 0.8267*** 0.7439*** 0.5785*** -0.0553***
(0.067) (0.056) (0.062) (0.054) (0.008)

Log Inward MRT -0.2132* -0.0647 -0.1509 -0.2327 0.0977***
(0.114) (0.171) (0.163) (0.163) (0.020)

RTA 0.0319 0.1625*** 0.1124*** 0.1120*** -0.0063
(0.055) (0.039) (0.030) (0.034) (0.009)

Observations 994,455 2,507,252 994,455 994,455 910,771
R-squared 0.787 0.964 0.547
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Sample probability 0.1788

Notes: This table restricts the sample for countries which are sanctioned at some point to years with
sanctions and pre-sanction years. Thus, any post-sanction observations are removed. Robust standard
errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote significance at the 10%,
5%, 1% levels, respectively.
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Table 2.8: Anticipatory and Lagged Effects of Sanctions

Log Exports Exports Exports>0 Log Exports Exit prob.
OLS PPML PPML Weighted OLS LPM
(1) (2) (3) (4) (5)

Any sanction (Lead) -0.0496 0.0920* 0.0974** 0.1316*** 0.0100
(0.035) (0.047) (0.045) (0.044) (0.017)

Any sanction -0.0529* -0.1590** -0.1604*** -0.0942** 0.0142
(0.029) (0.065) (0.053) (0.044) (0.019)

Any sanction (Lag), -0.0254 0.0450 0.0561 0.0216 -0.0001
(0.046) (0.089) (0.078) (0.061) (0.007)

Log GDP 0.6588*** 0.7946*** 0.7203*** 0.5500*** -0.0577***
(0.073) (0.061) (0.065) (0.058) (0.008)

Log Inward MRT -0.2135 -0.1941 -0.3018 -0.3823** 0.1011***
(0.145) (0.195) (0.190) (0.185) (0.022)

RTA 0.0439 0.1404*** 0.1025*** 0.1107*** -0.0026
(0.056) (0.036) (0.030) (0.028) (0.008)

Observations 886,159 2,164,134 886,159 886,159 864,793
R-squared 0.792 0.966 0.544
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Sample probability 0.1762

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote
significance at the 10%, 5%, 1% levels, respectively.

Table 2.9: Effects of Sanctions by Sector

Manufacturing Retail & wholesale

Log Exports Exports Exit prob. Log Exports Exports Exit prob.
OLS PPML LPM OLS PPML LPM
(1) (2) (3) (4) (5) (6)

Any sanction -0.0983** -0.1022 0.0288*** -0.0812* -0.3052*** 0.0198
(0.046) (0.103) (0.010) (0.043) (0.106) (0.014)

Log GDP 0.7079*** 0.8452*** -0.0626*** 0.4703*** 0.6990*** -0.0414***
(0.073) (0.057) (0.008) (0.070) (0.144) (0.009)

Log Inward MRT -0.1494 -0.0883 0.0748*** -0.2654 -0.1012 0.1349***
(0.115) (0.192) (0.020) (0.161) (0.382) (0.033)

RTA 0.0289 0.2198*** -0.0077 0.0123 0.0156 -0.0112
(0.049) (0.045) (0.008) (0.102) (0.056) (0.018)

Observations 613,203 1,382,379 559,580 372,207 1,049,281 344,269
R-squared 0.785 0.524 0.795 0.571
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Joint sig. p-value 0.0359 0.3199 0.0066 0.0599 0.0040 0.1679
Sample probability 0.1588 0.1992

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote signifi-
cance at the 10%, 5%, 1% levels, respectively.
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Table 2.10: Effect of Sanctions by Type and Sector

Manufacturing Retail & wholesale

Log Exports Exports Exit prob. Log Exports Exports Exit prob.
OLS PPML LPM OLS PPML LPM
(1) (2) (3) (4) (5) (6)

Arms sanction 0.0052 0.1904* 0.0426* -0.0698 0.0136 0.0278
(0.077) (0.099) (0.026) (0.080) (0.183) (0.025)

Military sanction 0.0150 -0.0065 0.0196 0.1712 -0.0357 -0.0027
(0.071) (0.083) (0.024) (0.115) (0.204) (0.026)

Travel sanction 0.0509 -0.1847* 0.0325* -0.0016 -0.1070 0.0118
(0.061) (0.108) (0.017) (0.075) (0.210) (0.013)

Trade sanction -0.0369 -0.3500*** -0.0466 0.0642 0.0240 0.0150
(0.069) (0.112) (0.040) (0.086) (0.178) (0.030)

Financial sanction -0.1686*** 0.0385 0.0055 -0.0912 -0.3343* -0.0050
(0.058) (0.096) (0.015) (0.073) (0.173) (0.018)

Other sanctions 0.0305 0.1574* 0.0069 -0.0874 0.1578* 0.0019
(0.054) (0.092) (0.016) (0.059) (0.096) (0.019)

Log GDP 0.7081*** 0.8364*** -0.0626*** 0.4754*** 0.6952*** -0.0409***
(0.073) (0.057) (0.008) (0.069) (0.147) (0.009)

Log Inward MRT -0.1475 -0.0279 0.0708*** -0.2863* -0.0625 0.1315***
(0.117) (0.205) (0.021) (0.164) (0.377) (0.034)

RTA 0.0306 0.2348*** -0.0032 0.0187 0.0010 -0.0098
(0.049) (0.049) (0.010) (0.106) (0.051) (0.019)

Observations 613,203 1,382,379 559,580 372,207 1,049,281 344,269
R-squared 0.785 0.524 0.795 0.571
Firm-destination FE Yes Yes Yes Yes Yes
Firm-year FE Yes Yes Yes Yes Yes
Joint sig. p-value 0.0420 0.0000 0.0000 0.0110 0.0045 0.0856
Sample probability 0.1588 0.1992

Notes: Robust standard errors, adjusted for clustering at the country level, in parentheses. *,**,*** denote signifi-
cance at the 10%, 5%, 1% levels, respectively.
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Abstract

With the arrival of the Covid-19 pandemic in 2020 came the rise of several restrictive policies. In this

paper, I study the restrictions on private travelling across international borders and their implications

for trade in goods. Traffic congestion at the border-entry points and increased cost of compliance with

new rules increased trade costs. I employ a gravity equation of monthly bilateral trade to estimate the

trade effect of a country increasing its travelling restrictions at the border. I estimate that the most severe

restrictions, complete border closures, reduce bilateral imports on average by 15%. The EU used several

mitigation policies to avoid trade suffering from Covid-19 related restrictions on movement. I investigate

the heterogeneity in border restriction effects on trade, and find that the average effect is driven by extra-

EU trade partners. For intra-EU trade partners, there are no significant effects of border restriction on

trade. This heterogeneity can be explained by the ability to better coordinate policies within the European

Union.
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3.1 Introduction

In the era of the Covid-19 pandemic, mitigation policies were the center of attention

for governments around the world in order to limit the spread of the virus and

protect citizens from adverse health outcomes. Meanwhile, the policies adopted had

potentially negative consequences for economic activity, and implies a trade-off that

is highly relevant for policymakers to consider when implementing such policies.

In understanding this trade-off, we need to understand the relevant components of

the pros and cons of the mitigation policies. A full assessment of the economic costs

of the health motivated Covid-19 restrictions requires knowledge on the economic

effects of the individual restrictions and their interactions.

In this paper, I investigate the border restrictions used during the Covid-19 pan-

demic to limit cross-border infections and, in particular, how they hinder a key

economic activity: trade in goods. The border restrictions in place during the Covid-

19 pandemic were mainly targeted towards civilian travelers, who sought entry into

a foreign country. Nevertheless, they simultaneously had an adverse impact on the

flow of goods crossing the same borders.

I suggest two mechanisms, time-to-cross border and red-tape, through which

border restrictions on citizens may affect the ability of exports to cross into importing

markets. The first mechanism arises as border restrictions increase the time it takes

for goods transport to cross borders, due to increased congestion along the entry

points. This suggests that border policies that slow the flow of civilian travelers, such

as validating tests, are particularly important for goods trade. The other mechanism,

red tape, affects trade as the search and compliance costs of obtaining information

on new rules and abiding by them falls upon the exporter. This channel suggests

that the effects of border restrictions on trade may differ depending on the cost of

compliance for each type of border restriction.

Novel data from Hale, Angrist, Goldszmidt, Kira, Petherick, Phillips, Webster,

Cameron-Blake, Hallas, Majumdar, et al. (2021)1 allows me to observe daily usage

of four distinct types of border restrictions among 185 countries since the start

of 2020: Test screening, quarantine, partial border closure and full border closure.

Evidently, the majority of countries started implementing border restrictions almost

simultaneously in spring 2020, as infection spread globally. By February 2020, one

third of the countries used test screening to limit traveler-entry. By March 2020,

45% had started banning travelers of specific regions, and by mid-April, 70% had

banned entry of all travelers. At this point, 97% of countries had border restrictions

1Dataset is sometimes referred to as The Oxford Tracker in other work, and this name will interchange-
ably be used here.
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of some kind in place. From summer 2020 and onwards, only few countries lifted

border restrictions altogether, but the pattern of restriction types changed, with many

countries out-phasing the harshest restrictions in favor of milder types.

The global trade in goods saw a slump around the beginning of the pandemic,

but was generally fast to recover to earlier levels and even exceed them. Naturally, the

trade patterns were disrupted not only by the border restrictions, but also the many

demand- and supply shocks caused by Covid-19. I employ an estimation strategy

where I exploit variation in the trade between neighboring countries in an augmented

gravity equation2 of monthly bilateral trade. The use of bilateral trade data also allows

for controlling for many confounding shocks, that could potentially explain variation

in trade during the Covid-19 era. I rely on measures of other Covid-19 policies in place,

fixed effects, and condition on contemporaneous total import supply and export

demand to estimate the direct, partial equilibrium impact of border restrictions

on trade. By narrowing the relevant sample to include only neighboring countries,

I exploit a special feature of the geographic spatial variation in trade flows. This

allows for a clean measurement of the amount of border restrictions affecting each

individual trade flow, that would not be feasible within traditional multilateral gravity

equations. I further construct indices of other Covid-19-related policies, that likely

confound with the border restrictions and condition on total import demand, to

estimate the direct effect of border restrictions on bilateral imports from neighbors

contiguous by land.

I find evidence that border restrictions did affect on bilateral imports from neigh-

bors. The effect of having any type of border restriction in place, is a reduction in

bilateral imports of approximately 10%. Next, I investigate the heterogeneity in this

effect across different types of border restrictions. The effect is largest (14% reduction

in trade) for border closures, i.e., the hardest measure of border policies. Quarantine

measures have no significant impact, while test requirements have some impact,

with varying statistical significance.

The EU set forward the green lanes initiative in spring 2020, which included plans

and recommendations to avoid Covid-19-related policies having far-reaching conse-

quences on the member states’ economies. Concerning the transport of goods, the

EU had concrete strategies to avoid the logistics network paying a large price for the

introduction of health policies. Therefore, I estimate the effect of border restriction

individually for EU countries and rest-of-world. I find a statistically significant effect

of border restrictions among non-EU countries and no effect among EU countries.

2By omitting observations of non-neighbours, the multilateral gravitational forces are not fully in-
cluded. As such, the estimation equation resembles a gravity model, but does not include all the traditional
gravity features.
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For non-EU countries, the complete border closure has the largest negative impact

(-16%), whereas for EU countries, full border closures has the smallest effect of all bor-

der restriction types. These results indicate that the EU’s initiatives were successful in

mitigating negative trade impacts of border restriction. It is plausible that non-EU

countries lack cross-country political and economic cooperation to implement such

initiatives, and therefore border restriction effects are larger among this group.

The benefits of various policies for limiting the spread of Covid-19 are widely

analyzed by epidemiologist,3 but the literature concerning the negative economic

impact of these is still ongoing.

Closely related to this paper are studies on the impact of Covid-19 and Covid-

19-related policies on trade in gravity settings. Most closely related to my study is

de Lucio, Mínguez, Minondo, and Requena (2022). They explore the role of specific

restrictions in export markets, and how Spanish exporting firms react to them. Using

data from the Oxford Tracker (2021), they estimate that strict restrictions in the export

markets reduced the value of Spanish firms’ exports and increased the probability of

market exit. de Lucio et al. (2022) mainly considers restrictions affecting agents within

the country (e.g., stay-at-home requirements and school-closing), but also consider

the role of border restrictions within their setup. They find that border restrictions in

the destination market increases the probability of firm-exit, but they find no effect of

border restriction on the intensive margin of firms’ export. They vary from my study

by applying firm-level data, considering a shorter time-horizon of restrictions, and in

their approach for identifying border restriction effects.4

Other related studies focus more broadly on the impact of restrictions and Covid-

19’s role for international trade, without considering the specific role of border restric-

tions. Hayakawa and Mukunoki (2020) estimate the effect of stay-at-home orders on

trade in a gravity setup, and find negative effects of lockdown policies. Similarly, Ma-

sood, Ahmed, and Martínez-Zarzoso (2022) estimate the impact of Covid-19 deaths

on bilateral trade among several countries. Kejžar, Velić, and Damijan (2022) esti-

mates a gravity equation of monthly bilateral trade within the EU, and find that

infection rates and restrictions contribute to overall trade losses during the pandemic.

Demir and Javorcik (2020) find that trade transactions, financed through bank inter-

mediaries, were less likely to result in non-payment or non-arrival of goods compared

to trade flows of alternative financing in March 2020.

Yet another strand of literature within Covid-19 and trade focuses on the global

3See e.g. Chinazzi, Davis, Ajelli, Gioannini, Litvinova, Merler, Pastore y Piontti, Mu, Rossi, Sun, et al.
(2020) and Lee and Chen (2022) for studies on the role of mobility restrictions on transmission of Covid-19

4I extend the analysis to include different types of border restrictions, and discuss their connection
with economic mechanisms driving trade losses. de Lucio et al. (2022) focus on the presence of any border
restrictions as one of many potential factors in their setup.
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value chains during the pandemic. Liu, Ornelas, and Shi (2021) finds that Chinese

exports were negatively affected by lockdowns and Covid-19 fatality in destination

market. Vidya and Prabheesh (2020) explores the interconnection of trade networks

before and during the pandemic. They find a reduction in measures of trade inter-

connection, but this does not affect China’s position as the center of global value

chains. Bonadio, Huo, Levchenko, and Pandalai-Nayar (2021) also study global value

chains, and show that the effect of lockdown policies on GDP depends on the sectoral

composition within a country. Reliance on foreign inputs and the restrictions in both

home- and foreign countries determine how lockdown policies in the home country

affect GDP. Ando and Hayakawa (2022) finds that the exports of final (machinery)

goods are less negatively impacted by the pandemic shock when inputs to production

are diversified.

My study considers short-term impacts of travel restrictions, but there is a related

strand of literature focusing on the role of business travel on trade (see e.g., Söderlund

(2020); Bernard, Moxnes, and Saito (2019); Campante and Yanagizawa-Drott (2018);

Startz (2021)). This literature focuses on long-term impacts of travel frictions that

lead to firms forming fewer trade-links abroad. Such effects are not considered in the

present case, as the long-term implications are not yet manifested in the data, but is a

potential extension to the work, that may be considered when trade data allows for it.

I contribute to the general economic literature on Covid-19 with new results on

the link between border restrictions and trade. Furthermore, I provide methodological

contributions towards the measurement and estimation of border restrictions that,

so far, has not received a lot of attention. This study is the first to consider the

effect of different types of travel restrictions on trade, and the first to discuss how

and when border restrictions can be identified from data in a gravity setting. My

results on the effect of border restrictions during the pandemic are therefore all

new contributions. Moreover, I contribute with identifying regional heterogeneity

in the effects for the EU vs rest-of-world. The growing literature of the economics of

Covid-19 benefits from my discussions on methodological approaches to estimating

the effects of restrictions on trade. This will provide a better understanding of the

individual components that, when combined, caused a global economic crisis in

spring 2020. Finally, Border policies are relevant beyond pandemics, and therefore

the present paper also contributes to the international economics literature on non-

tariff barriers. In particular, the travel restrictions increased time-to-cross border and

informational frictions, cf. above. The time-to-cross border effect relates to effects

from e.g. suboptimal infrastructure or border related administration (as seen under

Brexit) and the channel of informational frictions is an example of a non-tariff trade

barrier.
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3.2 Trade & border restrictions during the Covid-19 pandemic

3.2.1 Trade reducing mechanisms of border restrictions

The border restrictions implemented since the start of 2020 are potentially hindering

the ability to import, but perhaps in a non-trivial way. Restrictions were mainly placed

on private citizens entering the country in order to limit the spread of Covid-19, but

overall, countries were aware of the risk that limiting mobility across borders could

have economic repercussions.

In the early days of the pandemic, the World Health Organization (WHO) stressed

the importance of trade between countries for combating the pandemic, by e.g.,

the distribution of medical products, which they recommended remained viable be-

tween all countries. They also argued against the implementation of travel-restrictive

measures to the extent that it affected social and economic outcomes, and provided

recommendations on how to limit the spread of disease while keeping travel and

trade as open as possible (WHO, 2020).

Their recommendations were in large part to keep travel and trade open, but

to focus on hygiene and testing. Nevertheless, these recommendations were not

followed by all countries, as seen by the large share of countries substituting test

screening for more restrictive measures like partial- and full border closures (cf.,

Figure 3.1). The services trade was likely impacted more directly by the restrictions in

place, as the movement of people across borders was exactly what was limited, and

these people play a crucial role in the delivery of many services. However, this paper is

not concerned with the direct impact of border restriction on the movement of service

personnel, but rather how the restrictions affected the goods trade between countries.

The empirical analysis in section 3.4 relies on variation in trade between countries

sharing a physical, land-based border. As such, the most important transport mode is

likely to be road freight, which is also the foundation for the proposed mechanisms. I

propose two main mechanisms through which a restrictive measure on cross border

travel of private citizens may have affected goods trade.

3.2.1.1 Time to cross border

Throughout the pandemic, several cases of severe traffic congestions arose around

the border of countries that implemented restrictive measures on entry. At the Polish-

German border, the early days of the pandemic caused traffic lines of up to 60 km, as

Polish border officials required entrants to produce a negative test before entering

the country (Business Insider, 2020). Similar cases of extensive queues at border

stops were reported around the world and throughout the pandemic (see for instance
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Kulikowska-Wielgus (2020); The Straits Times (2021); Africanews (2022); Larrovere

(2022))

The congestion was greater than usual due to extensive requirements for docu-

mentation of the right to enter a country. The restrictions, in some cases, meant that

both private travelers and logistics professionals were required to prove their right

to enter a country. In other cases, when restrictions didn’t apply to transportation

workers, a worker was still required to prove their reason for entering was valid, by

e.g., providing border controllers with an export manifest. Even if a policy would not

be targeted at logistics professionals at all, they could risk waiting in line along with

private travelers, for whom the restrictions applied.

3.2.1.2 Red tape and compliance cost

The increase in border restrictions also had potential repercussions for the firms by

changing the operational tasks needed for shipping goods. Firms experienced greater

compliance cost by having to monitor the changing rules for cross border activities

and complying with them. These costs are not eliminated by relying on third party

transport firms, as (some of) the compliance cost would instead be borne by the

transport firm, leading to higher transport cost and lower exports.5

Even if compliance is a fixed cost that does not change during the pandemic6, the

frequency with which firms export could be decreased by the monitoring of compli-

ance from governments. That is, the compliance cost themselves are surmountable

for the firm, but due to increased time for validation at government, the shipment

frequency is lowered.

The red-tape barriers for trade during Covid-19 are not limited to the introduction

of border restrictions, as we have seen some countries banning the export of specific

products related to the treatment and prevention of Covid-19 (Mildner, Esser, Kessels,

Jansen, Kantrup, Tepper, and Muck, 2020), applying more bureaucratic pressure on

firms to abide by. Nevertheless, the addition of border policies increased the tasks

required for shipping a product to a country, such as clearing chauffeurs for entering

countries, and monitoring the development of restrictions.

3.2.2 Measuring border restrictions

Border restrictions may take many forms, as there is no unified framework for catego-

rizing such policies, and countries may choose to tailor them to their specific needs.

5As long as the cost of compliance is partially passed onto the price of transport, an increase in
compliance cost at the transporter will increase the marginal cost of the traded good in the final destination.

6Assume compliance workers at the firms are not capacity constrained, or that the increase in compli-
ance work is always less than the need for an additional worker.
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The Oxford Tracker (2021) have recorded policies related to the movement of foreign

travelers across borders since the beginning of the pandemic. Their evaluation of

border policies results in an ordered coding of five outcomes of the openness of a

given country’s border(s) at a daily interval since January 1st 2020.

The five potential states of borders are, ordered from least- to most restrictive:

(i) no restrictions on entry (No border restrictions), (ii) Negative-test requirement for

arrivals (Test screening),7 (iii) some quarantine-period required for travelers from

specific- or all regions (Quarantine), (iv) border closed for arrivals from specific re-

gions, (Ban some countries) and (v) full border closure such that no travelers, without

valid exemption, can enter (Border closed).

When a given policy is recorded, it represents the general rule for travelers, but

there are often exemptions to this rule: Many countries waive the border restrictions

for certain cross border professions, such as chauffeurs of trucks transporting goods,

students travelling to/from their education or private travel due to urgent family

matter.8 Even at the heights of the pandemic, most countries allowed one or more

roads to be open for goods freight (IRU, 2020).

The Oxford Tracker (2021) have (to the best of my knowledge) the most compre-

hensive data collection of border restrictions both in terms of geographical scope,

time horizon and detailing of policies. However, due to its ordered coding scheme,

only the most severe border restriction in place is recorded for a country-day. If a

country is observed having banned incoming travelers from certain regions, they

may still incorporate a border restriction of lower severity (test screening or quaran-

tine) towards travelers from any other region, without it being observed in the data.

Moreover, the data does not identify the specific origins, from which travelers are

banned when Ban some countries is the recorded border status.

For the following, I assume: Test screening remains an active policy once the

recorded policy is ’Quarantine’ or ’Ban some countries’, but not when the border

is completely closed, as the test screening becomes redundant without travelers.

Quarantine is also re-coded as an applied policy when Ban some countries is the

highest order restriction in place.9

Figure 3.1 plots the daily usage of border restrictions among the 185 sampled

7Rapid test kits for detecting the presence of the virus was not universally applied in the early part of
the pandemic, but the authorization of PCR test use in the US happened as early as February 2020, meaning
that test screening was an option for almost the entire pandemic (Centers for Medicare & Medicaid Services,
2020).

8The European Commission (2020) communicated steps towards easing the flow of goods transport
already in mid-March 2020.

9This re-coding has no implication for the empirical results in section 3.5, as any additional variation
from upgrading/downgrading restrictions is captured by the original coding. The re-coding serves to better
illustrate the reality of restriction usage by type in figure 3.1 and table 3.1
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countries, to illustrate the usage of the four border restrictions over time on the left

plot, and the development of global trade over the same period in the right plot.10

Table 3.1 reports descriptive statistics on the usage of border restrictions across the

full sample, and a restricted sample that excludes country-days before the imposition

of the first restriction in each country.

Figure 3.1: Global border restrictions and trade over time

Notes: Left-panel figure is subject to re-coding assumptions stated in text. Figure 3.2 in Appendix C presents
the same figure for data following the ordered coding of Hale et al. (2021). Global trade index measures
percentage difference in global trade from the same month in 2019. Based on IMF’s DOTS (2020).

Shortly after Covid-19 spread as a global pandemic, nearly all the 185 sampled

countries had some border restrictions in place. By early February 2020, one third

of the observed countries made use of test screening, emphasizing the rapid policy

response to the virus. These were soon followed by more severe border restrictions in

March 2020, where 45% of countries banned incoming travelers from certain origins,

and by mid-April, 70% of countries had banned entry of all travelers. As these more

restrictive policies were out-phased in the second half of 2020, milder restrictions

were resumed and/or re-introduced. Consequently, only very few countries have at

any point after March 2022 periods of restriction-free border entry from travelers.

Across the whole sample, there is an inverse relation between the severity of the

10The vertical sum of the daily frequency sums to more than 100%, as countries may apply multiple
policies in accordance of the assumptions made.
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restriction type and the occurrence of it. That is, less severe restrictions were more

commonly applied, with test screening comprising 70.4% of all country-days in the

tracker to border closure comprising 21.8% of country-days.11

In fact, only 13 countries (one country) lift all restrictions once (twice) after the

introduction of the first border restrictions in the sample between 2020 and 2022. In

total, restriction-free days after the introduction of the first restriction comprise only

0.3% of the all country-days. This indicates a strong prevalence of border restrictions

globally during the pandemic, and shows the willingness of governments to intervene

by controlling the mobility of travelers. It is also a sign of government-mandated

precaution, as restrictions largely remained in place despite varying infection rates

across both 2020 and 2021. The lack of restriction-free days after spring 2020 also has

empirical implications, as there are virtually no countries without restrictions to act

as a contemporaneous control group.12

Furthermore, the variation in border policies is only slightly larger across coun-

tries than the average within-country variation. The relatively similar variation across

and within countries is indicating that the choice of border restrictions follows a

common pattern across the globe over time.

The different restriction types are also differently related to the mechanisms

discussed in section 3.2.1. The most applied type, Test screening, is more likely to

increase the time it takes to cross borders, whereas the other policies are more likely to

deter travelers from trying to enter.13 Border closures (both complete and partial) can

increase the red-tape barriers of exporters. As the severity of the restriction increases,

so can the importance of verification of entry rights. For each border, the officials

must ensure that whoever passes has a valid reason. Under test screening regimes,

this is rather simple, by producing a negative test before traveling. But as each country

has different exemptions for entry under border closure, the exporters must comply

with- and be informed of these rules.

By May 2020, global trade values were almost 30 pct lower than one year earlier,

after having been well below 2019 levels in both March and April. By Q4 of 2020, it

had recovered and reached 2019-levels. This is likely a result of many confounding

factors related to the pandemic, such as the drop in economic activity caused by

lockdowns, or uncertainty impacting demand. Moreover, the rebound does not nec-

essarily reflect an increase in the quantity of goods traded, and could in fact be driven

11This is also a result of the assumptions made. For the original ordered coding the distribution of
restriction types by country-days is: Test screening 19.4%; Quarantine 22.1%; Ban some countries 28.9%
and Border closed 21.8%

12This issue is discussed later in the empirical strategy.
13Test screening can also increase the compliance cost of exporters, but transport personnel were often

exempt from the test requirements
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Table 3.1: Border restrictions in Hale et al. (2021)

Full Sample After first restriction imposeda

Std. dev Std. dev
N %b Across

coun-
tries

Within
coun-
try

N %b Across
coun-
tries

Within
coun-
try

Panel A: Country-days with:
No border restrictions 10,451 7.8% 0.27 0.25 576 0.5% 0.07 0.02
Any border restrictions 123,864 92.2% 0.27 0.25 123,864 99.5% 0.07 0.02
Screening 26,018 70.4% 0.40 0.28 26,018 76% 0.41 0.28
Quarantine 29,671 51% 0.42 0.32 29,671 55.1% 0.43 0.32
Ban some countries 38,854 28.9% 0.45 0.34 38,854 31.2% 0.46 0.34
Border closed 29,321 21.8% 0.41 0.32 29,321 23.6% 0.42 0.32

Panel B: Lifting of all border restrictionsc

Countries with 1 spell of lifted restrictions 13d

Countries with 2 spells of lifted restrictions 1e

Average spell length (days) 38 0.03% 32.2
Maximum spell length (days) 109 0.09%
Minimum spell length (days) 6 0.00%

Notes: Data covers the time period January 1st 2020 to January 7th 2022. Within this period, the sample covers
98 % of potential country-days, with the most recent days having less coverage due to missing reporting in
some countries. For the restricted sample, the coverage is 93%. a Each country enters the sample once their
first restriction is recorded in the data. b Relative to all observed country-days of the sample.
c Lifting restrictions imply that a country has already had
it’s first border restrictions in place and applies only to the sample starting from each country’s first implemen-
tation of a border restriction. d Afghanistan, Albania, Aruba, Bosnia & Herzegovina, Burundi, Chile, Egypt,
Mali, Mauritania, Niger, Pakistan, Serbia, Tanzania. e Nicaragua.

by increased prices and increased trade costs. This is in fact shown to be the case for

Columbian imports, where the rebound in import values was almost entirely driven

by increases in trade costs and unit values (Graziano and Tian, 2022). Nevertheless,

the raw correlations between border restrictions and global trade, as shown by fig.

3.1, is represented by the parsimonious relationship of the regression:

ln(World importst ) =β0 +β1Any Restrictiont +ϵt (3.1)

Where ln(World importst ) denotes the log of global trade in month-year, t, using CIF

prices from the IMF (2020). Any Border Restrictiont denotes the share of country-

days in the Oxford tracker with restriction in place each month, and ϵt is the error

term. The correlations are computed from January 2019 to November 2021, such that

it contains a full year without any border restrictions. The 185 countries account for a

majority of international trade values.14

Due to almost all countries implementing restrictions simultaneously, the coeffi-

cient in practice compares global trade before restrictions start to the months after

restriction are in place. Table 3.2 shows the estimated correlation coefficients of the

regression in (3.1) and two alternative specifications, where I control with a linear

14This simple relationship does not reflect a trade-weighted restriction index, such that restrictions
in larger importer countries are relatively more important for global trade. This is, however, not a for the
empirical strategy in section 3.4, as it relies on country-level trade.
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time trend over all months in the sample, and show the partial correlation between

world trade and the share of restrictions by type.

Table 3.2: Correlations between border restrictions and global trade

ln(World importst ) ln(World importst ) ln(World importst )
(1) (2) (3)

Any border restriction 0.0408 -0.329***
(0.0362) (0.0631)

Test screening -0.464
(0.503)

Quarantine 0.932
(0.818)

Ban some countries -0.693
(0.455)

Border closed -0.475***
(0.0918)

Linear time trend 0.0197*** 0.0109**
(0.00273) (0.00407)

Constant 28.08*** 27.95*** 28.01***
(0.0131) (0.0293) (0.0343)

Observations 35 35 35
R-squared 0.025 0.663 0.817
Joint significancea 0.00

Notes: Robust standard errors in parentheses. *,**,*** denote significance at the 10%, 5%, 1%
levels, respectively. The linear time trend start from first month (Jan, 2019) in the sample and is
not exclusive to the pandemic. a P-value of the F-test for joint significance of the restriction
variables.

Table 3.2 reveals two insights about the correlations of border restrictions and

global trade during the pandemic. Firstly, without conditioning on the growth path

of global trade, later time periods with more restrictions correlate positively, albeit

insignificantly, with world trade, which is a feature of the timing of the pandemic

across the globe. As Covid-19 spread, so do the restrictions. But even after the first

wave of infections, restrictions were held in place in almost all sampled countries,

leading to a constant high share of countries with some restrictions along the rebound

path of global trade. This results in a positive correlation in column (1) and is also

easily observable in figure 3.1 by the steep incline in the fraction of countries applying

Any border restrictions, which remains high during the trade rebound after May 2020.

Once I control for the growth path of global trade with a linear time trend, global

border restrictions do in fact have a significant negative correlation with global trade

in column (2). This suggests that the timing of effects of border restrictions on trade

is a particularly important issue to consider for the estimation strategy.

The specific types of restrictions have different correlations with trade. Test screen-

ing, partial- and full border closure have a negative correlation with trade, whereas

quarantine has a positive correlation. While mostly insignificant, except for full bor-

der closure, the individual restriction types are jointly significant in their correlation

with world trade, indicating that the differential impact of countries shifting between
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restrictions is potentially an important aspect for evaluating the effect of restrictions

on trade at the country level.

3.3 Additional data used

For the empirical analysis, I make use of additional data sources. I collect trade data

from UN Comtrade (2022) containing the monthly bilateral imports in CIF values of

130 different importers from 2016 to ultimo 2021. Due to scarce reporting from some

countries, the coverage is less complete later in the sample, with more developed

countries being relatively better covered in the most recent months.15

The Oxford tracker (2021) also records a variety of domestic policies particular

to the Covid-19 pandemic. They provide a compound index describing the overall

stringency in restrictions of each country-day, comprising the border restrictions and

seven different measures of domestic policies. I apply the same methodology to create

a domestic restriction index by excluding the border restrictions from the computation

and using only the seven domestic policies: 1) School Closing, 2) Workplace closing, 3)

Cancelling public events, 4) Restrictions on gathering, 5) Closing public transport, 6)

Stay-at-home requirements, and 7) Restrictions on internal movement. The domestic

restriction index captures the impact of Covid-specific policies on the domestic

production, which in turn is informative of the import demand on a monthly level. A

detailed description of this index is found in appendix 3.8.

For standard gravity-related data, I use the Gravdata dataset from CEPII (2021)

which contains common cultural and geographic features of the dyadic combination

of virtually all countries of the world. This is used to identify countries that share

a border. I also apply Mario Larch’s Regional Trade Agreements Database (2021)16,

which reports trade agreements between any two possible countries from 1948 to

2019. For any new agreements signed after 2019, I supplement with information

from the WTO Regional Trade Agreement database (2022) to get information on all

subsequent trade agreements made at the monthly level.

3.4 Empirical strategy

3.4.1 Sample choice: Transit trade and border restrictions

The prior belief is that border restrictions reduce the amount of imports into the

country who applies the restrictions, but since goods may cross multiple borders

from origin to destination, the restrictions of the importing country are not the only

15A list of country-month coverage used in the estimations can be found in Appendix A
16See Egger and Larch (2008)
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relevant restrictions that a trade flow may incur. Particularly for road freight, we

expect trucks to transit third countries if the final destination is not immediately

contiguous with the origin. For other types of transport, the same issue may be

relevant, as logistics hubs are commonly used in trade where the mode of transport

changes underway, making it likely that at least the first part of the journey involves

road transport from the production site to the nearest hub, before changing transport

mode (Rodrigue, Comtois, and Slack, 2013).17

For trade flows that crosses n borders, the shipment is subject to a maximum of n

choices of border policies, of which n −1 are unobserved. This is due to the nature of

bilateral trade data, where we observe only the exporting- and importing country, but

not the transit countries of the shipping route between them.18 Consequently, the

border restrictions in the importing country does not capture the total magnitude

of trade friction due to border policies. The observed border policy in the importing

country is thus subject to measurement error, if it were to gauge the incidence of all

border restriction along the route from origin to destination.

The spatial organization of countries also presents a solution to this problem,

and by using only trade flows between countries that share a land-based border, I

minimize the attenuation bias from third country border policies that are unobserved

for the given trade flow. I do not assume that the border policies in third countries

have no effect on their given import flow, but realizing that I cannot correctly identify

the exact trade routes and exposure to border restriction, I focus the identification

of border effects to neighboring country pairs. Consequently, the estimated effects

should be interpreted within the boundaries of goods trade by road freight transport,

as this is the predominantly used mode of transport for trade flows over shorter

distances (Rodrigue et al., 2013).19 I identify country-pairs sharing a land-based

border through the contiguity variable of the CEPII dataset (2018).

3.4.2 Baseline specification

With the abovementioned sample criteria, I propose a baseline specification for

estimation of the border restriction effect on imports in country j , identified from

17It is however not possible to observe transport hubs and/or transport mode changes in trade data.
18Some trade datasets provide information on the mode of transport used, but this is not available for

very recent- and monthly trade data
19To the extent that border restrictions have different implications for other transport modes, the

estimated effects have limited external validity towards these. The mechanism of time to cross border is
potentially less relevant for non-road transport, but the red-tape mechanisms of border restrictions are
not limited to a single transport mode as the increased compliance and information costs can be passed
through by any naval-, rail- or air transport provider to the exporting firm.
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the exports of its neighbor, i with whom the importer share a land-based border:

ln Xi j t =αi q +α j q +αi j +αi j ×Trendt +αt +δ1Any Border Restriction j t

+γControlsi j t +ϵi j t

(3.2)

The dependent variable, ln Xi j t , denotes the natural logarithm of bilateral imports

in j , coming from i at time t . Time subscripts consist of the combination of year (y)

and month (m). Additionally, quarters are indexed by q and describe the calendar

seasons (i.e., Q1 trade can structurally differ from Q3 trade)

The variable of interest is Any Border Restriction j t ∈ [0,1] which denotes a share

of each month in which j applies border restrictions of any type, and is aggregated

from the daily observed use of border restrictions in the Oxford tracker. Being a con-

tinuous measure with upper bound 1, the estimated effect is a linear approximation

of the monthly imports exposure to border restrictions.20 α, C ont r ol si j t and ϵi j t

denote fixed effects, a set of controls and the error term respectively. δ1 and γ are the

parameters to estimate.

A similar equation with each type (n) of border restriction (BR j t ,n) is also esti-

mated, and allows me to distinguish effects based on the particular type of restriction,

that may have different underlying mechanisms for affecting trade (cf., section 3.2):

ln Xi j t =αi q +α j q +αi j +αi j ×Trendt +αt +
4∑

n=1

(
δn ×BR j t ,n

)
+γControlsi j t +ϵi j t

(3.3)

If the main mechanism driving the effect is the time to cross the border, I expect

larger negative effects on policies that would increase traffic congestion around the

border (test screening21). Conversely, if the main mechanism is red-tape, I expect neg-

ative effects on policies that reduce border traffic from private travelers, but increase

compliance- and information costs (border closures and potentially quarantine).

3.4.2.1 Fixed effects

αi q and α j q denote the exporter-quarter and importer-quarter fixed effects, respec-

tively. They capture any time-constant characteristics of the countries, as well as the

seasonal fluctuation in average export supply -and import demand. With Covid-19

20Another approach is to use a dummy for the presence of any border restrictions within a month. For
months with less-than-full exposure to border restrictions, this would result in attenuation bias of the
border restriction effect, as the dummy variable does not distinguish between full and partial monthly
exposure to border restrictions.

21For some anecdotal evidence on traffic congestion due to test screening, see e.g. The Local (2020);
Larrovere (2022); Kulikowska-Wielgus (2020); Africanews (2022)
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spreading in waves, the changes in restrictions could coincide with seasonal fluctua-

tions in trade, which is captured by allowing importer- and exporter fixed effects to

vary each quarter, and allows for comparison between monthly trade flows within

the same quarterly season. For the exporters and importers, certain inherent charac-

teristics may be defining of their reaction to border restrictions. This could be their

industrial composition, which can be more- or less cyclical, or sensitive to the supply

and demand shocks driven by Covid-19.

αi j denotes the country-pair specific fixed effect which captures any time-constant

trade cost of the country-pair such as geographical or institutional features of the

border22 and common cultural norms.23 The country-pair fixed effects also allows

me to estimate the effect of border restrictions based on the within-country-pair

variation in imports as border restrictions change over time.

The country-pair fixed effects are also interacted with a linear time trend (from

beginning to end of sample), to capture the dynamic path of trade over time. From

figure 3.1, we see a rebound in global trade after the first half of 2020. With some

monthly fluctuation, the rebound follows an approximately linear trend from July

2020, which results in a positive correlation between restrictions and trade along the

restoration of global trade. Without controlling for the fact that trade is, on average,

increasing over time due to other underlying reasons,24 I risk attributing the average

trade rebound to border restriction effects. The trend will be forced downwards by the

initial negative Covid-19 shock, rendering this a conservative approach to cleaning

away rebound variation in trade during periods of border restrictions.

αt denotes time-fixed effects to net out any time-varying global shocks, such as

the price increases in global transporting during Covid-19 or the impact of Chinese

lockdowns on global value chains.

3.4.2.2 Controls: Import demand and export supply

In line with gravity theory, the flow between countries i and j is subject to the size

of the markets, which approximates import demand and export supply (Anderson

and van Wincoop, 2003). To control for time-varying import demand, I compute

a domestic restriction index (DRI j t ), which reflects the current status of domestic

Covid-19 policies excluding border restrictions. The domestic restriction index cap-

22The pre-2020 trade friction between neighbors may be defining for the level of border restrictions
chosen during Covid-19. E.g., if initial friction is deterring travelers, border restriction may be less necessary
for the importing country.

23Bilateral fixed effects have been shown to better approximate trade cost than gravity variables such
as distance or common cultural characteristics (Egger and Nigai, 2012).

24Economic relief programs, increased demand for certain goods, etc.
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tures the effect of various constraints on economic activity in the importing country

and agents herein.25

To control for time-varying export supply in i t , I use the exporter’s restriction

stringency index (RSIi t ) from Hale et al. (2021), which reflects both border restrictions

and other policies pertaining to the exporter during Covid-19.26

Traditionally, gravity equations rely on GDP measures of both trade partners to ac-

count for (changes in) market size. As the majority of countries do not report GDP at

a monthly frequency, I aggregate total imports and exports from all trade partners (ex-

clusive of the observed neighbor): E j t ,−i =∑
k ̸=i Xk j t and Yi t ,−i =∑

k ̸= j Xi kt . Omitting

the observed flow from the neighbor in total exports/imports reduces simultaneity

bias between the outcome and the total imports/export.

3.4.2.3 Direct vs. total effect

Conditioning on total imports in j t also has implications for the interpretation of

the coefficient of border restrictions (δ1): As any bilateral trade flow entering j is

subject to border restrictions, E j t ,−i is itself an outcome of the treatment variable

(Any Border Restriction j t ).27 The border restrictions have a direct effect on bilateral

trade flows and an indirect effect through decreased import demand. The inclusion

of E j t ,−i in the model, allows for identification of the direct effect, as we condition

on the contemporary level of import demand at j t , capturing the fact that border

restrictions, if impactful on any trade flow crossing the border, affects the bilateral

imports from any origin.

Excluding E j t ,−i from the model to estimate the total effect of border restriction

is also subject to econometric concerns: The correlation between border restrictions

and E j t ,−i results in omitted variable bias of δ1 when E j t ,−i enters the error term.

This results in potentially biased estimates of the total effect of border restrictions

on trade. The direct effect of border restrictions is presumed to be negative, but the

indirect effect could in this instance be positive if the indirect effect of reduced import

demand diverts imports from more distant countries to the neighbors.28 In section

3.5, I present models estimating both the direct- and total effect of border restrictions.

25See appendix 3.8 for details on computation
26The border policies measured in the tracker does not reflect the ability to exit a given country, but

they provide further control, by allowing restrictions on supply chains into the exporting country to explain
said country’s export supply during Covid-19.

27See e.g. Angrist and Pischke (2008); Cinelli, Forney, and Pearl (2022) for discussions on the use of
controls in conditioning multiple effect channels.

28The Covid-19 crisis saw long-distance shipping become relatively more expensive and shortages in
supply chains, indicating that this diversion is plausible if supply is more stable or relatively cheaper at the
neighbor than other countries.
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The primary focus of the paper is however on direct effects of border restrictions, as

this is less likely to suffer from endogeneity biases.29

Finally, I include an indicator for the presence of a free-trade agreement between

the observed countries, RT Ai j t (cf., section 3.3), which controls for time-varying

bilateral trade costs not captured by the country-pair fixed effects.

3.4.2.4 Other empirical concerns

Zero trade flows and the extensive margin of trade

Gravity studies often apply the poison pseudo-maximum likelihood (PPML) esti-

mator when evaluating trade data containing zeros, due to the estimators relative

advantage over OLS estimation of log-transformed outcomes (Santos Silva and Ten-

reyro, 2006).30 The trade values reported in UN Comtrade between neighbors are

always positive, and hence the dependent variable is never undefined (ln(0)). The

set of neighbor pairs with reported trade values covers roughly 70% of all potential

neighbor pairs between 2016 and 2021. Given that neighboring countries, on average,

trade more than non-neighbors, this share is rather low, and indicates that many of

the missing data points are in fact not true zeros.

Difficulty in identifying true zeros aside, properties of the moment conditions

of the PPML estimator gives an implicit weighting structure to parameter estimates,

such that observations with larger levels of the dependent variables receive larger

weights(Head and Mayer, 2014). The resulting interpretation of border restriction

coefficient is therefore no longer the average effect, but a weighted (trade volume

weights) effect. If the imposition of border restriction were differently motivated or

implemented in such countries, these estimates suffer from an additional selection

bias not present in OLS estimates. For these reasons, I report OLS estimates of pa-

rameters in equations (3.2) and (3.3), but conduct additional robustness checks with

the PPML estimator (see section 3.5.2).

Multilateral resistance

The generalized gravity model, which can depart from a variety of microfoundations,

feature two unobservable components coined by Anderson and van Wincoop (2003)

as multilateral resistance terms (MRT). One of these: the outward MRT, represents the

overall resistance of i exporting to any country. The other: the inward MRT, represents

29Assuming cor r
(
ln(Xi j t ) ; E j t ,−i

)
> 0 and cor r

(
Border restrictions j t ; E j t ,−i

)
< 0 implies a negative

bias on the estimated coefficient of border restrictions if (i) E j t ,−i is omitted from the model and (ii) no
trade diversion towards neighbors occur.

30Another useful property of the PPML estimator is its ability to derive consistent parameter estimates
under heteroscedasticity, which is common in trade data.
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the overall resistance of j importing from any origin. A common practice for control-

ling for these components in panel data gravity models, is by using exporter-time

and importer-time fixed effects (Baldwin and Taglioni, 2006).

For the current setup, Any Border Restriction j t varies only in the importer-time

dimension. Including importer-time fixed effects would therefore absorb all variation

in the variable of interest. Models (3.2) and (3.3) instead features importer-quarter

and exporter-quarter fixed effects, which averages the inward- and outward MRT

effect on bilateral imports within quarters.3132

The models also allow for controlling for the outward MRT of each exporter

through exporter-time fixed effects. This does however have implications for the

variation used to identify the effect: The exporter-time fixed effects can control for

any unobservable time-varying shocks to exporters (e.g., productivity shocks that

ultimately impact the outward MRT of the exporting country), but it also limits the

variation from which I draw inference on the border restriction effect. Specifically,

the use of exporter-time fixed effects means that the identifying variation comes from

exporters with more than one neighbor.33

To see this, consider the case of North America: When the estimation relies on

trade between neighboring countries, some variation in trade between North Amer-

ican exporters are entirely absorbed. As Canada (exporter) has only one neighbor

(USA), the variation in USA’s border restrictions are collinear with the exporter-time-

fixed effects (for Canada) and the relevant variation is absorbed, as there are no other

observations within each time-period where Canada is the exporter.

Moreover, the timing of border restrictions of separate importers in a region may

happen such that their common exporter is dropped from the estimation due to fixed

effects. Consider the case of US exports to their 2 neighbors: Canada and Mexico.

If border restrictions happen simultaneously in Canada and Mexico, these will be

collinear with the exporter-time fixed effects of the USA, which omits any relevant

variation where USA is the exporter from the estimation.34 My main specification

avoids this collinearity issue, by applying exporter- and importer-quarter fixed effects.

31That is, from January 2016 to December 2021, I allow the average impact of MRTs on trade to differ
across seasons (quarters).

32The literature suggests other ways of to deal with country-specific (rather than bilateral) policies,
such as estimating differential effects of international and domestic trade costs (Yotov, 2022). Or applying
a 2-stage estimation (Freeman et al., 2021). Neither of these options are applicable in this case due to
missing data.

33This reduces the amount of importers used for inference by 11.3%. Furthermore, the distribution
of average imports per neighbor varies substantially between the groups, indicating potential sample
selection bias for this sample.

34By applying the continuous measure of border restrictions (Any Border Restriction j t ∈ [0,1]) this
perfect collinearity only occurs if the two importers have the same amount of days under restriction in
each month.
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I complement the results from (3.2) and (3.3) with a model that applies exporter-time

fixed effects.

3.5 Results

The results of the estimated equations are presented in table 3.3. Columns 1 and 2

represent equation (3.2), with column 2 conditioning on total imports in the import-

ing country. Columns 4 and 5 represent equation (3.3) with column 5 conditioning

on total imports. Columns 3 and 6 represent the models where exporter-quarter fixed

effects are substituted by exporter-year fixed effects, with both conditioning on total

imports.

Table 3.3: Baseline results: The effect of border restrictions on trade

(1) (2) (3) (4) (5) (6)
VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Any border restriction j t -0.086 -0.115* -0.062
(0.061) (0.062) (0.079)

Test screening j t -0.081 -0.124 -0.062
(0.090) (0.089) (0.100)

Quarantine j t -0.042 -0.065 0.017
(0.063) (0.063) (0.076)

Ban some countries j t -0.095 -0.116* -0.066
(0.075) (0.067) (0.071)

Border closed j t -0.151* -0.161* -0.128*
(0.085) (0.083) (0.072)

DRI j t -0.164 -0.107 -0.104 -0.109 -0.063 -0.047
(0.110) (0.124) (0.140) (0.122) (0.137) (0.139)

RSIi t -0.054 0.018 -0.043 0.024
(0.094) (0.094) (0.094) (0.096)

Total imports j t ,−i 0.759*** 0.840*** 0.759*** 0.837***
(0.158) (0.116) (0.159) (0.117)

Total Exportsi t ,− j 0.109*** 0.109***
(0.031) (0.031)

RTAi j t -0.182 -0.168 0.382* -0.185 -0.167 0.373*
(0.293) (0.337) (0.194) (0.289) (0.333) (0.198)

Observations 22,961 22,961 22,961 22,961 20,126 20,126
R-squared 0.962 0.964 0.962 0.964 0.978 0.980
Exporter-Quarter FE Yes Yes No Yes Yes No
Exporter-time FE No No Yes No No Yes
Importer-quarter FE Yes Yes Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes Yes Yes
Time FE Yes Yes No Yes Yes No
Joint sig. of restrictions (p-value) 0.161 0.064 0.436 0.098 0.081 0.006

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,*** denote significance at the
10%, 5%, 1% levels, respectively

The total effect of introducing any border restrictions (cf., column (1)) has an

insignificant impact (-.086) on neighbor-imports when not conditioning on total

imports. However, when contitioning on total imports (cf., column (2)), the direct
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effect is approximately -11%.35 This indicates that on average, a full month of border

restrictions reduces the imports from the neighbor by 11% relative to a month with

no border restrictions. The distinction between direct- and total effects appears

to be consistently different across models (comparison between columns (1)-(2)

and (4)-(5)).36 When estimating the direct effect, coefficients of border restrictions

generally appear to be larger, but this difference is statistically insignificant, providing

no further conclusions about the relative size of direct vs. indirect effects or signs of

potential trade diversion towards neighbors.

Columns (4) and (5) estimate the differential impact of different types of border

restrictions, where column (5) estimates the direct effects. The harshest border re-

striction, Border closed, is significant at the 10% level with a coefficient indicating that

the effect of border closures on bilateral imports is -15%. Moreover, border closures

appear to be the largest contributor to the negative average effect in column (2).

The estimated coefficient on test screening is close to the average effect of column

(2), but statistically insignificant. Quarantine restrictions have the smallest effect on

neighbor imports and Ban some countries is significant at the 10% level, with an effect

very close to the average effect of column (2). As mentioned in section 3.2.2, I do not

observe the specific countries denied entry under this restriction, and it is, a priori,

unclear whether the neighbor is affected.37 The negative coefficient does however

suggest that neighbors are the target in some instances.

Finally, columns (3) and (6) include exporter-time fixed effects to account for

any Covid-related shocks to the exporters that may coincide with the introduction of

border restrictions. The average is reduced in column (3), which can be a result of

collinearity with exporter-time fixed effects, as the contemporaneous control group

of countries without restrictions is virtually non-existent after spring 2020.38 The

different sanction types suffer less from multicollinearity with fixed effects, as border

restriction types do change over time. Again, the largest effect is estimated for a full

border closure, which is significant at the 10% level.

Individually, none of the restriction types are significant at the 5% level. Their joint

significance does however show that these covariates provide additional explanatory

power to the model. Furthermore, the harshest restriction, Border closed, consistently

has greater statistical and economic significance for the outcome. Test screening

restrictions have varying effects across models. In the perspective of the mechanisms

35exp(−.115)−1 =−10.8%
36The full effect may suffer from endogeneity biases, cf. the discussion in section 3.4.2.3.
37If neighbors inherently travel more to the importing country, it is likely that this country alone would

be denied entry for health reasons, as health risks may increase in the amount of travelers entering. Distant
countries with fewer travelers therefore pose a smaller health risk. Conversely, economic cooperation
between neighbors could result in neighbors more often being allowed entry.

38See figure 3.1 on the use of Any border restriction over time.
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proposed in section 3.2.1, this suggests that the time-to-cross-border mechanisms is

not the main driver of the border restriction effect. The full border closure is likely to

increase red-tape barriers and compliance cost of exporters, but also to lower traffic

around the border, as private travelers cannot enter. The coefficients of test screening

and border closed in columns (4) to (6) are however not statistically different from

each other.

3.5.1 Extensions: Regional heterogeneity

Certain countries’ choice of border restrictions can have contingencies not covered

in the Oxford tracker, that make the economic impact of them less severe. The EU

took initiative early in the pandemic, to avoid disruptions to one of the core element

of the European Single Market: The free movement of goods. The European Commis-

sion forwarded strict recommendations in the green lanes initiative (The European

Commission, 2020), stating, inter alia, that (i) each member state should have at

least one border crossing where waiting times were limited to 15 minutes for the

transport of goods; (ii) Documentation for transport workers should be held at an

absolute minimum.39 While there is no way of asserting the enforcement of these

recommendations, they are examples of a high degree of institutional integration

within the EU, that may mitigate negative effects of border restrictions.

The insignificant effects estimated in section 3.5 can in fact be the result of

some countries being impacted and others not. This would drive the average effect

towards zero and decrease statistical significance of parameter estimates. To test this

hypothesis, I estimate equation (3.2) and (3.3) with the addition of an interaction

term of the border restriction variable and an indicator for whether the importer and

neighbor are both part of the EU40. For the case of the average border restriction

effect, the EU-heterogeneous effect is estimated by the following equation:

ln Xi j t = δ1Any Restriction j t +δ2

(
Any Border Restriction j t ×EUi j

)
+αi q +α j q +αi j +αi j ×Trendt +αt +Controls+ϵi j t

(3.4)

The interpretation of δ1 is the average border restriction-effect among non-EU

members. δ2 is the differential impact for EU members relative to δ1 and the sum of

39On the recommendations for transport workers, the communiqué of October 28. 2020, states that
streamlining Covid-19 related procedures for transport workers is a top priority, and that these workers
should not be expected to produce other documentation than driver’s license and identification; that
electronic submission of documents is sufficient and encouraged; the availability of ancillary services
should be ensured; digital solutions to freight transport (such as customs formalities, freight and loading
documents, driver assist and more), should always be accepted and; the commission would continue work
on the legislative framework and financial support for ’paperless transport’ throughout the crisis.

40As Great Britain departed from the EU mid-sample, I re-code them as part of the EU throughout the
sample to avoid variation in the regional indicator to drive any results.
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the coefficients is the average effect of restrictions on EU members.41 The extension

to different border restriction-types follows the same argument. Table 3.4 reports the

effect of border restrictions on non-EU members and the differential effect on EU

members.

Table 3.4: Regional heterogeneity: EU

(1) (2) (3) (4)
VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Any border restriction j t -0.115* -0.120*
(0.063) (0.064)

Any border restriction j t ×EUi j 0.114** 0.018
(0.051) (0.043)

Test screening j t -0.101 -0.130
(0.095) (0.095)

Test screening j t ×EUi j 0.102 0.024
(0.097) (0.094)

Quarantine j t -0.054 -0.043
(0.064) (0.063)

Quarantine j t ×EUi j 0.039 -0.079*
(0.061) (0.044)

Ban some countries j t -0.149 -0.124*
(0.096) (0.069)

Ban some countries j t ×EUi j 0.139 0.013
(0.098) (0.044)

Border closed j t -0.181** -0.177**
(0.089) (0.086)

Border closed j t ×EUi j 0.145* 0.103
(0.077) (0.062)

DRI j t -0.155 -0.106 -0.099 -0.047
(0.111) (0.123) (0.125) (0.137)

RSIi t -0.047 0.018 -0.036 0.020
(0.095) (0.094) (0.095) (0.095)

Total imports j t ,−i 0.759*** 0.760***
(0.159) (0.159)

Total exportsi t ,− j 0.108*** 0.109***
(0.031) (0.031)

RT Ai j t -0.179 -0.168 -0.183 -0.166
(0.295) (0.337) (0.290) (0.333)

Observations 22,961 22,961 22,961 22,961
R-squared 0.962 0.964 0.962 0.964
Exporter-Quarter FE Yes Yes Yes Yes
Exporter-time FE No No No No
Importer-quarter FE Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively

Starting with the direct effects of columns (2) and (4): The average border restric-

tion effect for non-EU members in column (2) is significant at the 10% level with

magnitude similar to the baseline model in table 3.3, and the differential effect on EU

countries is not statistically different. However, when looking at the different types of

41Note that the single term for EU membership is not included as it is perfectly collinear with the fixed
effects.
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border restrictions in column (4), there are significant differences between the effect

for EU- and non-EU members. Test screening and ban some countries appears to

have similar effects on EU and non-EU countries, and Quarantine restrictions have

been more hurtful to EU members. Border closures are shown to have large negative

impact on non-EU countries, and with a more statistically significant coefficient than

before. The effect of border closures on EU countries is not significantly different

from non-EU countries, but its coefficient is relatively large and positive.

Estimates for the total effects in columns (1) and (3) are still to be interpreted with

the same caution, due to potential biases in omitting total imports and exports from

the specifications. The differential EU impact is only significant for border closures.

From table 3.4 we can assess the differential impact of border restrictions on EU

countries, but the actual effect (the sum of the coefficients of the base term and the

interaction term) is summarized below in table 3.5.

Table 3.5: Regional heterogeneity: EU

EU Non-EU
δ1 +δ2 P-value δ1 P-value

Panel A: Direct effect (Table 3.4 columns (2) & (4))
Any border restriction -0.102 0.1146 -0.12* 0.0645
Test screening -0.106 0.1250 -0.130 0.1747
Quarantine -0.122 0.1046 -0.043 0.4975
Ban some countries -0.111 0.1317 -0.124* 0.0751
Border closed -0.074 0.3594 -0.177** 0.0428
Panel B: Total effect (Table 3.4 columns (1) & (3))
Any border restriction -0.001 0.9886 -0.115* 0.0724
Test screening 0.001 0.9957 -0.101 0.2875
Quarantine -0.015 0.8494 -0.054 0.3982
Ban some countries -0.01 0.8886 -0.149 0.1228
Border closed -0.036 0.6725 -0.181* 0.0434

Notes: δ1 +δ2 refers to equation (3.4) and is the effect of border restrictions for EU countries. δ1
denotes the effect for non-EU countries and δ2 is the differential effect for EU countries relative to
δ1. P-values calculated from the linear hypothesis tests: δ1 +δ2 = 0 for EU and δ1 = 0 for non-EU.

In panel A, there are no significant effect of border restrictions on EU. Most of

the restriction types are significant around the 10-13% level, but the effect of border

closures are far from statistically significant. This stands in contrast to the effect

on non-EU countries, where all effects are larger, except for quarantine restrictions.

Partial- and full border closures seem to have a particularly large, and significant

effect on neighbor imports among this group. In panel B, where the total effect

is estimated, the EU appears to be far less impacted than non-EU neighbors. EU

Coefficients are all very close to zero, and for non-EU countries the full border closure

is once again significant at the 10% level.

The results of tables 3.4 and 3.5 provide further evidence that border restriction

do have some effect on neighbor imports, but that the effect is largely driven by

non-EU countries. Non-EU countries typically exhibit a lower degree of economic
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and political integration, as they are not part of a deep political union. Initiatives

like the green lanes initiative requires systematic cooperation in trade and transport

procedures, which is plausibly not an option for country-pairs that do not share a

political structure like the EU. Even smaller initiatives demand political cooperation,

and this is less likely to occur for non-EU trade partners. This is a plausible expla-

nation for why I estimate larger negative effects of border restrictions on trade for

non-EU members.

3.5.2 Robustness checks

The sample of neighbors used in the estimation of border restriction-effects is chosen

to avoid measurement error in the aggregate incidence of border restrictions applied

to a given trade flow. To contrast this method, I estimate all models of table 3.3 using

the full sample of country pairs (see Appendix B, Tables 3.8 and 3.9). Across different

specifications, the border effect is close to zero, and in all cases positive rather than

negative. The latter result indicates that attenuation bias of measurement error is not

the only problem when employing a sample of all countries.

It is possible that effects are purely driven by the initial shock of lockdowns in

spring 2020. I estimate the baseline models by quarters (cf. Appendix B, Tables 3.10

and 3.11) and find that effects sizes are largely similar in Q1 to Q3 and slightly smaller

in Q442. This indicates that the border restriction effect is not caused by the initial

shock, but also by changes between restrictions, as they occur across the entire

period.

Despite not observing zero-trade flows in the trade data, I estimate models similar

to equation (3.2) and (3.3) by PPML43, as it may provide more consistent parameter

estimates in the presence of heteroscedasticity. Results from the PPML estimation

finds no indication of a border restriction effect (cf. Appendix B, Table 3.12). This

appears to be driven by the implicit weighing structure of the PPML estimator, which

estimates nearly identical results to a weighted OLS estimation that simulates the

weights used for the PPML estimates (cf. Appendix B, Table 3.13).44

Finally, we may consider that firms adjust to the increased trade friction by shifting

transport modes towards less impacted forms of transport. Particularly, one could

argue that traffic congestion is less severe at sea or in air. Data limitations apply

to this very recent sample, and therefore we do not observe the transport mode of

42Statistical significance of full border closure and the average effect of border restrictions are significant
in the Q2 sample, but for all columns, statistical power is reduced by the smaller sample size

43PPML estimation involves regressing the level of trade on an exponentiated set of covariates with a

multiplicative error term: Xi j t = exp
[
δ1Any Border Restriction j t + ...

]
×ϵi j t .

44Testing estimator differences in gravity models is recommended practice by Head and Mayer (2014),
whose methodology is followed here.
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the monthly trade flow. Nevertheless, the impact of transport mode substitution on

the estimated coefficients can be assessed qualitatively. If neighboring countries

applied relatively more sea/air transport –and this mode is less exposed to changing

border restrictions– we would expect the coefficients to be downwards biased and a

conservative estimate of the true effect. This is due to the relatively larger share of

total bilateral trade being unaffected due to transport mode substitution, leaving less

of the total bilateral trade flow (road freight) to be affected.

3.6 Conclusion

In the cost-benefit analysis of health vs. economic fallout that policy-makers faced

during Covid-19, there are many aspects of the economy to consider. This paper

sheds light on the specific part of the economy, namely trade, and one of the most

debated Covid-19 policies: border restrictions. Combining this work with studies on

the effectiveness of border policies on health-outcomes grants policy-makers a better

foundation for future responses in relation to trade facilitation when borders face

additional stress.

My results point towards border restrictions being a barrier for trade, and that the

introduction of such policies require careful thought in order to minimize damages.

The EU was more successful in implementing these policies than the average non-EU

country, by providing supporting initiatives to soften the blow of the restrictions.

The results also point towards full border closures being the largest barrier for trade.

This too has implications, as the efficiency of border restrictions can be held up

against their cost to society. If increasing the severity of border restrictions have little

impact on the health outcomes, we should not be limiting trade to such extent. Trade

is an important feature of not only the economic welfare of a country, as it allows

consumers to maintain their consumption preferences, and producers to source key

inputs and maintain their level of economic activity. This contribution is not limited

to situations of pandemic, but also speak into the literature of non-tariff-barriers. A

concept that we know is important for determining trade costs, but is often difficult

to quantify.

The conclusions of this study are limited in the methodological approach taken.

To estimate unbiased effects, I rely on variation in trade between neighbors only. This

suggests that the results should be considered within transport modes common for

these types of trade partners. Neighbor-trade likely contains a larger share of road

transport relative to other forms. To the extent that road transport reacts differently

to restrictions, the external validity towards other modes can be limited. Another

limitation is the selection bias introduced by the sample, if neighbors trade patterns



3.7. REFERENCES 127

and reactions to restrictions are different from others. We may consider technological

cooperation as being more likely between neighbors (as seen in the EU) where digital

solutions provides facilitation for trade in the presence of border restrictions. In this

case, the effects could be even worse for non-neighbors with large distances between

them.

Finally, this study considers the short-term impact of border restrictions. The

literature on travel friction and trade linkages between firms in different countries

suggests that the lack of travelling during the pandemic might have a lasting impact

on trade through limited business travel. I leave this particular question for future

research when data becomes available.
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Table 3.6: Countries in sample

Country Months First month Last month Neighbors

Algeria 15 2016m1 2017m3 6
Angola 45 2016m1 2019m9 3
Argentina 60 2016m1 2020m12 5
Armenia 48 2016m1 2019m12 4
Austria 19 2016m1 2017m7 7
Azerbaijan 71 2016m1 2021m11 4
Belarus 71 2016m1 2021m11 5
Belgium 71 2016m1 2021m11 4
Belize 71 2016m1 2021m11 2
Benin 48 2016m1 2019m12 4
Bolivia 60 2016m1 2020m12 5
Bosnia Herzegovina 67 2016m1 2021m7 1
Botswana 48 2017m1 2020m12 4
Brazil 64 2016m1 2021m4 9
Brunei Darussalam 60 2016m1 2020m12 1
Bulgaria 69 2016m1 2021m9 4
Burundi 24 2016m1 2017m12 3
Canada 72 2016m1 2021m12 1
Chile 71 2016m1 2021m11 3
China 24 2016m1 2017m12 16
Hong Kong 72 2016m1 2021m12 1
Macao 63 2016m1 2021m9 1
Colombia 64 2016m1 2021m4 5
Congo 48 2016m1 2019m12 4
Costa Rica 5 2018m1 2020m3 2
Croatia 70 2016m1 2021m10 3
Czech Rep. 71 2016m1 2021m12 4
Côte d’Ivoire 48 2016m1 2019m12 5
Dem.Rep. of the Congo 60 2016m1 2020m12 9
Denmark 72 2016m1 2021m12 1
Ecuador 56 2016m1 2020m10 2
Egypt 70 2016m1 2021m10 4
El Salvador 72 2016m1 2021m12 2
Estonia 69 2016m2 2021m11 2
Ethiopia 36 2016m1 2018m12 5
Finland 71 2016m1 2021m11 3
France 48 2016m1 2019m12 6
Gambia 60 2016m1 2020m12 1
Georgia 72 2016m1 2021m12 4
Germany 71 2016m1 2021m11 9
Ghana 48 2016m1 2019m12 3
Greece 71 2016m1 2021m11 4
Guatemala 57 2016m1 2021m10 4
Guyana 69 2016m1 2021m9 3
Honduras 24 2016m1 2017m12 3
Hungary 70 2016m1 2021m10 6
India 70 2016m1 2021m10 6
Indonesia 12 2017m1 2017m12 3
Ireland 64 2016m1 2021m4 1
Israel 70 2016m1 2021m10 2
Italy 70 2016m1 2021m10 4
Jordan 12 2017m1 2017m12 5
Kazakhstan 48 2016m1 2019m12 5
Kenya 38 2017m1 2020m12 5
Kuwait 24 2016m1 2017m12 2
Kyrgyzstan 70 2016m1 2021m12 4
Lao People’s Dem. Rep. 24 2019m1 2020m12 5
Latvia 71 2016m1 2021m11 4
Lesotho 11 2020m1 2020m12 1
Lithuania 72 2016m1 2021m12 4

Continued on next page
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Table 3.7: Countries in sample (Contd.)

Country Months First month Last month Neighbors

Luxembourg 71 2016m1 2021m11 3
Malawi 10 2016m1 2016m10 3
Malaysia 49 2016m1 2020m12 4
Mauritania 12 2020m1 2020m12 3
Mexico 71 2016m1 2021m11 3
Mongolia 60 2016m1 2020m12 2
Morocco 36 2018m1 2020m12 1
Mozambique 36 2016m1 2018m12 6
Myanmar 60 2016m1 2020m12 5
Namibia 24 2017m1 2020m12 4
Netherlands 71 2016m1 2021m11 2
Nicaragua 27 2016m1 2020m12 2
Niger 3 2016m1 2016m3 5
Nigeria 15 2018m1 2020m12 4
Norway 60 2016m1 2020m12 3
Oman 24 2016m1 2018m12 3
Pakistan 72 2016m1 2021m12 4
Panama 13 2016m2 2018m2 2
Paraguay 71 2016m1 2021m12 3
Peru 52 2016m1 2020m4 5
Poland 71 2016m1 2021m11 7
Portugal 72 2016m1 2021m12 1
Qatar 45 2016m1 2020m11 2
Rep. of Moldova 68 2016m2 2021m9 2
Romania 70 2016m1 2021m10 4
Russian Federation 48 2016m1 2019m12 14
Rwanda 53 2016m1 2020m5 4
Saudi Arabia 21 2016m1 2017m9 7
Senegal 60 2016m1 2020m12 4
Singapore 60 2016m1 2020m12 1
Slovakia 70 2016m1 2021m10 5
Slovenia 71 2016m1 2021m11 4
South Africa 61 2016m1 2021m1 6
Spain 71 2016m1 2021m11 3
State of Palestine 48 2017m1 2020m12 3
Sudan 36 2016m1 2018m12 9
Swaziland 48 2016m1 2019m12 2
Sweden 70 2016m1 2021m10 2
Switzerland 72 2016m1 2021m12 4
TFYR of Macedonia 48 2016m1 2019m12 3
Thailand 59 2016m1 2020m12 4
Togo 66 2016m1 2021m6 3
Turkey 62 2016m1 2021m2 8
Uganda 39 2016m1 2020m12 5
Ukraine 70 2016m1 2021m11 7
United Arab Emirates 36 2017m1 2019m12 3
United Kingdom 72 2016m1 2021m12 1
United Rep. of Tanzania 48 2018m1 2021m12 8
United States of America 72 2016m1 2021m12 2
Uruguay 29 2016m1 2021m1 2
Uzbekistan 35 2019m1 2021m11 5
Viet Nam 60 2016m1 2020m12 3
Yemen 32 2016m1 2019m12 2
Zambia 61 2016m1 2021m1 8
Zimbabwe 58 2016m1 2020m12 4
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Appendix B: Additional results

Table 3.8: Robustness: Sample of non-neighbors only

(1) (2) (3) (4) (5) (6)
VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Any border restriction j t 0.026 0.025
(0.028) (0.023)

Test screening j t 0.024 0.002 0.025 0.004
(0.033) (0.024) (0.034) (0.025)

Quarantine j t 0.035 0.036 0.037 0.038
(0.034) (0.029) (0.034) (0.028)

Ban some countries j t 0.023 0.034 0.027 0.038
(0.036) (0.025) (0.036) (0.025)

Border closed j t 0.046 0.056* 0.046 0.055*
(0.039) (0.031) (0.040) (0.031)

DRI j t -0.143*** -0.033 -0.151*** -0.048 -0.146*** -0.044
(0.047) (0.043) (0.044) (0.042) (0.045) (0.041)

RSIi t -0.089*** -0.057** -0.089*** -0.057**
(0.027) (0.026) (0.027) (0.026)

Total imports j t ,−i 0.763*** 0.763*** 0.767***
(0.120) (0.119) (0.118)

Total Exportsi t ,− j 0.120*** 0.120***
(0.012) (0.012)

RTAi j t 0.004 0.004 0.005 0.004 0.001 -0.005
(0.026) (0.026) (0.027) (0.026) (0.031) (0.028)

Observations 791,322 791,322 791,322 791,322 795,392 795,392
R-squared 0.902 0.903 0.902 0.903 0.904 0.905
Exporter-Quarter FE Yes Yes Yes Yes No No
Exporter-time FE No No No No Yes Yes
Importer-quarter FE Yes Yes Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes No No
Joint sig. of restrictions (p-value) 0.341 0.269 0.764 0.264 0.789 0.316

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,*** denote significance at the 10%,
5%, 1% levels, respectively
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Table 3.9: Robustness: All country-pairs

(1) (2) (3) (4) (5) (6)
VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Any border restriction j t 0.031 0.029
(0.027) (0.022)

Test screening j t 0.033 0.010 0.030 0.007
(0.033) (0.025) (0.034) (0.026)

Quarantine j t 0.037 0.039 0.040 0.042
(0.032) (0.028) (0.033) (0.028)

Ban some countries j t 0.024 0.036 0.029 0.041
(0.035) (0.025) (0.035) (0.025)

Border closed j t 0.044 0.056* 0.047 0.057*
(0.038) (0.030) (0.039) (0.031)

DRI j t -0.138*** -0.029 -0.143*** -0.043 -0.143*** -0.043
(0.045) (0.041) (0.043) (0.041) (0.043) (0.040)

RSIi t -0.085*** -0.054** -0.085*** -0.054**
(0.026) (0.025) (0.026) (0.026)

Total imports j t ,−i 0.764*** 0.764*** 0.767***
(0.120) (0.120) (0.119)

Total Exportsi t ,− j 0.117*** 0.117***
(0.012) (0.012)

RTAi j t 0.003 0.003 0.003 0.003 -0.002 -0.007
(0.026) (0.026) (0.026) (0.026) (0.031) (0.028)

Observations 838,333 838,333 838,333 838,333 843,554 843,554
R-squared 0.906 0.907 0.906 0.907 0.907 0.908
Exporter-Quarter FE Yes Yes Yes Yes No No
Exporter-time FE No No No No Yes Yes
Importer-quarter FE Yes Yes Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes No No
Joint sig. of restrictions (p-value) 0.251 0.193 0.725 0.373 0.716 0.308

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,*** denote significance at the 10%,
5%, 1% levels, respectively
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Table 3.10: Robustness: Estimation by quarter (1 of 2)

(1) (2) (3) (4)
Q1 Q2 Q3 Q4

VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Any border restriction j t -0.095 -0.157** -0.141 -0.154
(0.081) (0.068) (0.160) (0.498)

DRI j t -0.039 -0.069 -0.187 -0.079
(0.152) (0.215) (0.179) (0.197)

RSIi t 0.002 0.042 -0.020 0.012
(0.171) (0.187) (0.148) (0.205)

Total imports j t ,−i 0.074 0.924*** 0.341*** 0.681*
(0.229) (0.071) (0.100) (0.370)

Total Exportsi t ,− j 0.155* 0.108** 0.135** 0.054
(0.087) (0.050) (0.058) (0.085)

RTAi j t -0.565 -0.719 0.535 0.184
(0.988) (0.746) (0.332) (0.214)

Observations 5,971 5,777 5,727 5,472
R-squared 0.969 0.969 0.973 0.968
Exporter-Quarter FE Yes Yes Yes Yes
Exporter-time FE No No No No
Importer-quarter FE Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Joint sig. of restrictions (p-value) 0.247 0.0238 0.380 0.758

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively.

Table 3.11: Robustness: Estimation by quarters (2 of 2)

(1) (2) (3) (4)
Q1 Q2 Q3 Q4

VARIABLES ln Xi j t ln Xi j t ln Xi j t ln Xi j t

Test screening j t -0.059 -0.016 -0.216 0.059
(0.132) (0.185) (0.180) (0.505)

Quarantine j t -0.151* -0.075 -0.118 0.131
(0.088) (0.091) (0.160) (0.508)

Ban some countries j t -0.125 -0.149 -0.109 0.028
(0.088) (0.092) (0.180) (0.495)

Border closed j t -0.202* -0.185** -0.205 -0.097
(0.110) (0.084) (0.191) (0.496)

DRI j t 0.001 0.033 -0.089 -0.048
(0.164) (0.256) (0.200) (0.188)

RSIi t 0.012 0.061 0.003 0.061
(0.182) (0.181) (0.152) (0.206)

Total imports j t ,−i 0.073 0.921*** 0.339*** 0.687*
(0.229) (0.072) (0.102) (0.374)

Total Exportsi t ,− j 0.157* 0.109** 0.138** 0.053
(0.088) (0.050) (0.059) (0.085)

RTAi j t -0.581 -0.730 0.548* 0.175
(0.964) (0.744) (0.329) (0.204)

Observations 5,971 5,777 5,727 5,472
R-squared 0.969 0.969 0.973 0.968
Exporter-Quarter FE Yes Yes Yes Yes
Exporter-time FE No No No No
Importer-quarter FE Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Joint sig. of restrictions (p-value) 0.342 0.119 0.298 0.143

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,***
denote significance at the 10%, 5%, 1% levels, respectively
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Table 3.12: Robustness: Baseline models by PPML estimation

(1) (2) (3) (4) (5) (6)
VARIABLES Xi j t Xi j t Xi j t Xi j t Xi j t Xi j t

Any border restriction j t -0.048 -0.028
(0.040) (0.039)

Test screening j t -0.058 -0.040 -0.029 0.004
(0.041) (0.040) (0.023) (0.022)

Quarantine j t -0.035 0.000 -0.026 0.009
(0.036) (0.032) (0.029) (0.034)

Ban some countries j t -0.051 -0.044 -0.031 -0.014
(0.039) (0.036) (0.019) (0.023)

Border closed j t -0.052 -0.032 -0.032 -0.010
(0.044) (0.047) (0.026) (0.025)

DRI j t -0.185*** -0.076* -0.183*** -0.061 -0.218*** -0.012
(0.051) (0.040) (0.051) (0.041) (0.073) (0.057)

RSIi t -0.000 0.008 -0.001 0.006
(0.051) (0.051) (0.052) (0.053)

Total imports j t ,−i 0.595*** 0.601*** 0.589***
(0.126) (0.126) (0.129)

Total Exportsi t ,− j 0.214*** 0.216***
(0.042) (0.042)

RTAi j t -0.096 0.063 -0.095 0.064 0.595*** 0.600***
(0.096) (0.072) (0.095) (0.073) (0.202) (0.183)

Observations 22,961 22,961 22,961 22,961 20,126 20,126
Exporter-Quarter FE Yes Yes Yes Yes No No
Exporter-time FE No No No No Yes Yes
Importer-quarter FE Yes Yes Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes No No
Joint sig. of restrictions (p-value) 0.222 0.468 0.676 0.293 0.565 0.531

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,*** denote significance at the 10%,
5%, 1% levels, respectively
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Table 3.13: Robustness: Comparing estimators

(1) (2) (3) (4) (5) (6)
OLS PPML Weighted OLS OLS PPML Weighted OLS

VARIABLES ln Xi j t Xi j t ln Xi j t ln Xi j t Xi j t ln Xi j t

Any border restriction j t -0.115* -0.028 -0.028
(0.062) (0.039) (0.039)

Test screening j t -0.124 -0.040 -0.039
(0.089) (0.040) (0.041)

Quarantine j t -0.065 0.000 -0.003
(0.063) (0.032) (0.031)

Ban some countries j t -0.116* -0.044 -0.040
(0.067) (0.036) (0.037)

Border closed j t -0.161* -0.032 -0.032
(0.083) (0.047) (0.047)

DRI j t -0.107 -0.076* -0.098*** -0.063 -0.061 -0.086**
(0.124) (0.040) (0.035) (0.137) (0.041) (0.034)

RSIi t 0.018 0.008 0.017 0.024 0.006 0.014
(0.094) (0.051) (0.052) (0.096) (0.053) (0.054)

Total imports j t ,−i 0.759*** 0.595*** 0.474*** 0.759*** 0.601*** 0.479***
(0.158) (0.126) (0.065) (0.159) (0.126) (0.064)

Total Exportsi t ,− j 0.109*** 0.214*** 0.184*** 0.109*** 0.216*** 0.186***
(0.031) (0.042) (0.035) (0.031) (0.042) (0.035)

RTAi j t -0.168 0.063 0.097* -0.167 0.064 0.098*
(0.337) (0.072) (0.056) (0.333) (0.073) (0.057)

Observations 22,961 22,961 22,961 22,961 22,961 22,961
R-squared 0.964 0.996 0.964 0.996
Exporter-Quarter FE Yes Yes Yes Yes Yes Yes
Exporter-time FE No No No No No No
Importer-quarter FE Yes Yes Yes Yes Yes Yes
Country-pair FE Yes Yes Yes Yes Yes Yes
Country-pair-trend Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Joint sig. of restrictions (p-value) 0.0638 0.468 0.483 0.0812 0.293 0.489

Notes: Robust standard errors, clustered at the importer, in parentheses. *,**,*** denote significance at the 10%, 5%, 1%
levels, respectively. Columns (1)-(3) are analogous to column (2) of table 1.2. Columns (4)-(6) are analogous to column
(4) of table 1.2. Weighted OLS applies analytical weights to the dependent variable, weighing the observations by their
size relative to all other observations: Xi j t /

∑
i j t Xi j t .



138

CHAPTER 3. BORDER RESTRICTIONS AND IMPORTS: EVIDENCE FROM COVID-19 TRAVELING

RESTRICTIONS

Appendix C: Supplementary Data descriptions

Restriction measures in the Oxford Tracker

The Oxford tracker (Hale et al., 2021) contains information on the domestic responses

as well as the policies placed on international travel at the borders. An aggregate index

for the stringency of containment and closure policies at each country is provided.

This stringency index contains seven domestic policies as well as one measure for

international border controls. The stringency measure used for exporters is directly

gathered from the oxford tracker. The importers domestic restriction (i.e., those

that do not involve border restriction on international travel) is calculated using an

identical methodology but leaving out border restrictions, such that only 7 domestic

measures enter the compound index.

The domestic measures include the seven indicators: 1) School closing, 2) Work-

place closing, 3) Cancelling public events, 4) Restrictions on gathering, 5) Closing

public transport, 6) Stay-at-home requirements, and 7) Restrictions on internal move-

ment. Each of the indicators is coded by an ordinal scale with up to 5 different values.

The policies may also be general or targeted for a given geographic part of the country

reported on. If the policy is general, this is indicated by a flag for the given indicator.

The domestic restriction index used for importers ( j ) is calculated as the simple

average of the seven sub-index scores, each denoted by C j s for s = [1 .. 7]. The

importer is still denoted by j , such that the importer-specific daily index ( j d) is

composed of:

DRI j d = 1

7

7∑
s=1

C j sd

And each sub-index score is calculated as:

C j sd = 100× v j sd −0.5(Fs − fsd )

Ns

Where Ns is the maximum score on the components ordinal scale, v j sd is the daily

recorded value on the ordinal scale of sub-index s for importer j, Fs is an indicator

for whether the sub-index component is subject to a binary flag value. f j sd is the

country-day flag value. Zero indicates a targeted policy, i.e., that it is not common to

the entire population within the country. Each subcomponent is measured on a scale

between 0 and 100 with equal spacing between the ordinal scores of the component,

but with geographically targeted policies treated as half-steps between ordinal values.

From the daily index, I aggregate to the monthly level by simple averages of the

monthly DRI.

The restriction stringency index used for exporters, to control for their overall level

of Covid-related restrictions (as control for productivity and production barriers),
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is calculated in the same way, but by adding the eighth subcomponent of border

restrictions to the index.

The Oxford trackers variable international travel controls is used to identify border

restrictions. It is also coded on an ordinal scale with 5 unique values: 1) No border

restrictions in place. 2) Test screening, where incoming travelers are required to be

in possession of a recent negative Covid-19 test. 3) Quarantine, where incoming

travelers are required to be placed in quarantine for a number of days- 4) Banning

entry from specific regions (these specific regions are not identified in the data). 5)

Entry ban from all countries.

Figure 3.2: Global border restrictions and trade over time

Notes: Left-panel figure contains the raw coding from Hale et al. (2021). Global trade index measures percent-
age difference in global trade from the same month in 2019. Based on IMF’s DOTS (2020).
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