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Abstract

Combining Spanish �rm-level monthly trade data with country-level Covid-19

containment measures over February-July 2020, we show that the value of ex-

ports decreased more in destinations that introduced strict containment measures,

whereas the value of imports remained una�ected. Strict containment measures in

a partner country increased the probability of a �rm ceasing to trade with it. Nega-

tive e�ects were concentrated between March and May 2020. The detrimental e�ect

of containment on exports was larger for goods consumed outside the household, for

wholesalers and retailers, and for manufacturers not participating in global value

chains.

JEL: F10, F14

Keywords: Covid-19, containment measures, �rm-level trade, Spain, consumption goods,
global value chains.

*We thank Juan Mañez, Dennis Novy, Juan Sanchis, and participants at the XVII INTECOWorkshop
on Economic Integration for their very valuable comments and suggestions. We thank the Department
of Customs and Excise of the Spanish Tax Agency (AEAT) for providing Customs data. We also grate-
fully acknowledge �nancial support from the Spanish Ministry of Science, Innovation and Universities
(RTI2018-100899-B-I00, co-�nanced with FEDER), the Basque Government Department of Education,
Language Policy and Culture (IT885-16), UAH-Santander Universidades (2019/00003/016/001/007),
and the Valencian Government-Generalitat Valenciana (GVPrometeo 2018/102).

�de Lucio: Universidad de Alcalá. Pza. San Diego, s/n, 28801, Alcalá de Henares (Spain). Email:
juan.delucio@uah.es.

�Mínguez: Cámara de Comercio de España and Universidad Antonio de Nebrija. Calle de Santa Cruz
de Marcenado, 27, 28015, Madrid (Spain). Email: rminguez@nebrija.es.

�Minondo: Corresponding author. Deusto Business School, University of Deusto, Camino de Mundaiz
50, 20012 Donostia - San Sebastián (Spain). Email: aminondo@deusto.es

¶Requena: Department of Economic Structure, University of Valencia, Avda. dels Tarongers s/n,
46022 Valencia (Spain). Email: francisco.requena@uv.es

1

mailto:juan.delucio@uah.es
mailto:rminguez@nebrija.es
mailto:aminondo@deusto.es
mailto:francisco.requena@uv.es


1 Introduction

Owing to the rapid spread and mortality of Covid-19, many countries adopted strict

containment measures to protect their populations. Schools and factories were closed,

and people were con�ned at home. The fear of contracting the virus also led many people

to voluntarily adopt social distancing measures. The health crisis has had a large negative

impact on economic activity and international trade �ows. The International Monetary

Fund forecasted an 10.4% decrease in global trade volume for 2020, a drop similar to the

�Great Trade Collapse� of 2009 (10.5%) (IMF, 2020).

This paper analyzes the impact on trade of government-imposed containment mea-

sures used to arrest the spread of Covid-19. As the virus propagated from China to

the rest of the world, countries adopted protective measures at di�erent points in time.

There were also di�erences in the scope of those measures, their stringency levels, and

durations. Those di�erences enable us to explore whether trade �ows decreased more

in countries that adopted more stringent containment measures than in those applying

softer ones, and whether some containment measures had a stronger negative impact on

trade than did others.

We incorporate mandatory and voluntary social distancing measures into a Chaney's

(2008) model of international trade with heterogeneous �rms and identify the channels

through which the Covid-19 crisis may have a�ected exports and imports at the �rm-level.

The model demonstrates that containment measures may a�ect the share of income spent

in a product, total income, transport costs, the overall price index, and the productivity

of exporters and importers. The model also shows that containment measures adopted

by export-destination countries mostly a�ect exports through demand channels (i.e., the

fall in consumption and investment), while containment measures adopted by import-

origin countries a�ect imports through supply channels (i.e., the disruption in production

processes caused by workplace closures).

We derive econometric speci�cations from the model and test them using Spanish

monthly �rm-level export and import data disaggregated by product and partner. We

examine the impact of containment measures on the value of trade and the probability

of ceasing a trade relationship. Furthermore, we analyze whether containment measures

a�ected exports and imports di�erently to help determine whether the decrease in trade

�ows was motivated by demand factors or a supply crisis. Finally, we explore whether con-

tainment measures had a larger e�ect on particular countries, goods, and �rms. Because

containment measures adopted by Spanish trading partners were exogenous to Spanish

�rms, we can give a causal interpretation to our regression results.

We �nd that the value of Spanish exports decreased more in destinations that adopted

strict containment measures. For example, if the US had adopted the containment mea-
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sures taken by China in February 2020, a month during which containment measures

were very strict in China but light in the US, the value of Spanish �rms' exports to

the US in that month would have decreased by 9%. Our estimates also show that the

value of Spanish exports between February and July 2020 decreased by 8% relative to a

situation without the Covid-19 crisis. Up to 88% of the drop in exports was accounted

by mandatory measures and about 12% by social distancing measures. Contrarily, the

containment measures adopted by countries where Spanish imports originated had no

e�ect on the value of goods imported by Spanish �rms.

We further �nd that containment measures increased the probability of a �rm ceasing

to export (import) a product to (from) a country. For example, if the US had adopted

the containment measures taken by China in February 2020, the probability of a Spanish

�rm ceasing to export a product to the US would have increased by 8 percentage points.

This represents a 20% increase over the unconditional probability of ceasing an export

relationship. The probability of ceasing an import relationship would have increased by

3 percentage points, which represents a 7% increase over the unconditional probability of

ceasing an import relationship. The negative e�ects of containment measures on trade

concentrated between March and May 2020.

We also examine whether containment measures had a di�erential impact by country,

type of good, �rm economic activity, and �rm participation in global value chains (GVC).

First, we �nd that the negative e�ect of containment measures on trade was not attenu-

ated in countries that were able to perform a large share of jobs from home. Second, we

build a list of goods that are mostly consumed outside the household, which we denote

as �outdoor goods�. We �nd that containment measures had a very large negative e�ect

on the value of exports for outdoor goods and no signi�cant e�ect for the remainder of

consumption goods. The probability of a �rm ceasing to export a good to a destination

that adopted containment measures was three-times larger than if the traded good was

consumed outdoors. Contrarily, containment measures adopted by the countries where

Spanish imports originated had similar e�ects on all types of consumption goods. Third,

we �nd that con�nement measures had a lower negative impact on the value of exports

and on the probability of ceasing an export relationship for manufacturers than whole-

salers and retailers. Fourth, among manufacturers, the negative e�ect was further reduced

if the �rm participated in GVCs. These results indicate that the stickiness of inter-�rm

relationships, that tend to be stronger for manufacturers participating in GVCs, made

exports more resilient to a health crisis.

Our paper has important implications. Because exports were negatively a�ected by

containment measures, their relaxation should lead to a rise in the value of exports and

a recovery of the trade relationships that disappeared during the crisis, as long as the

pandemic does not prolong. Contrarily, if containment measures are re-introduced ow-
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ing to an outburst in the number of infections, trade will be negatively a�ected again.

The apparent mitigation of the negative e�ects of containment measures on trade from

June 2020 onward suggests that �rms might have learned how to manage the additional

trade costs imposed by the health crisis. We also �nd that the negative e�ect of contain-

ment measures is larger on exports than on imports, suggesting that a drop in demand,

rather than a supply crisis, was the main contributor to the reduction of trade �ows.

Finally, policy-makers should account for the negative e�ect of containment measures

being heterogeneous across products and �rms.

Our paper relates to the literature that analyzes the impact of Covid-19 on trade.

Friedt and Zhang (2020), using Chinese provinces monthly exports data, concluded that

production disruption in the countries supplying intermediate inputs to Chinese exporters

was the most important explanation for the drop in Chinese imports during the pandemic.

Meier and Pinto (2020) found that during March and April of 2020 imports from China

decreased more in US industries that were more exposed to Chinese inputs before Covid-

19. They attributed this decline to disruptions in the supply chain. Bonadio et al. (2020)

showed that disruptions to global value chains could explain one-third of the Covid-19-

induced slump. Demir and Javorcik (2020) found that export transactions backed by

letters of credit and documentary collection were more resilient to the Covid-19 crisis

than were those using open accounts or cash in advance. We contribute to this literature

by estimating the e�ect of Covid-19 containment measures on trade and doing it using

�rm-level data, which enables us to control for all �rm, product, and month-speci�c

factors that may also correlate with the value of exports and imports. We also augment

previous analyses by showing that non-outdoor goods and manufacturers participating

in GVCs were more resilient to the negative impact of the pandemic on exports.

Our paper also relates to Fernandes and Tang (2020), who used �rm-level data to

analyze the impact of the 2003 SARS epidemic, an antecedent to Covid-19, on Chinese

exports and imports. They found that trade grew less in Chinese regions a�ected by the

epidemic than in una�ected regions. We extend their analysis by exploring the e�ect of

a worldwide epidemic on trade. Finally, our paper also contributes to the literature ana-

lyzing how Covid-19 a�ects global trade �ows (Baldwin and Tomiura, 2020; Felbermayr

and Görg, 2020) and to a wider literature that studies the e�ect of recessions on trade

(Levchenko et al., 2010; Behrens et al., 2013; Bricongne et al., 2012; Chor and Manova,

2012; Eaton et al., 2016).

The remainder of the paper is structured as follows. Section 2 develops the conceptual

framework, identi�es the channels through which the Covid-19 crisis may have a�ected

trade �ows, and derives the econometric speci�cations. Section 3 introduces the data

we use for the empirical analysis and Section 4 presents the regression results. The last

section concludes.
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2 Conceptual framework

To guide our analysis on the e�ect of the Covid-19 crisis on �rms' trade, we use Chaney's

(2008) model of international trade with heterogeneous �rms. In this model, �rms pro-

duce horizontally-di�erentiated varieties within an industry and are heterogeneous in

productivity, labor is the only production factor, and the preferences of a representative

consumer are given by a constant elasticity of substitution (CES) utility function. A �rm

will export if it makes pro�ts in the foreign market. This will occur if the �rm has a pro-

ductivity enabling her to generate enough revenue to cover the extra costs of exporting.

In that case, industry k exports by �rm i to country j in period t will be determined by

the following equation:

xijkt = βjktYjt(Pjkt)
σ−1
( σ

σ − 1

τjktwt
zikt

)−σ
(1)

where βjkt is the share of income (Yjt) that country j devotes to industry k. Pjkt is the

price index of industry k varieties in country j; σ is the elasticity of substitution across

varieties, which is common across industries; τjkt is an iceberg-type trade cost, denoting

the units of an industry k variety that should be sent from the country in which �rm i

is located to country j to ensure that one unit arrives; wt is the wage that �rm i has to

pay to its workers; and, zikt the productivity of �rm i in producing industry k goods.

The Covid-19 crisis could have a�ected �rm i's exports to country j through di�erent

channels. First, country j could have changed the share of expenditure devoted to indus-

try k. For example, stay-at-home restrictions may provoke changes in consumption (e.g.,

playing golf is forbidden, so golf balls are not purchased). Second, the Covid-19 crisis

could have reduced consumption and investment in j, generating an economic slump in

this country. Third, the Covid-19 crisis could have increased the costs of trading due to

a reduction in the availability and frequency of transport means. Fourth, containment

measures in the domestic market could have a�ected �rm i's productivity. For example, it

could have led to temporary shutdowns of i's production facilities or to operate with fewer

workers due to social distancing measures. Productivity could also be a�ected by a lack

of intermediate inputs due to production shutdowns of local and foreign suppliers. The

reduction in domestic demand could also have forced �rms to leave some productive ca-

pacity idle, decreasing productivity. However, if �rms previously had capacity limitations

to expand their sales abroad, the spare capacity could have reduced the marginal costs

of producing for foreign markets and led to an increase in exports (Almunia et al., 2018).

Fifth, all the Covid-19-related changes explained above could have altered k varieties'

overall price index in j.

To capture the changes that the Covid-19 crisis could have introduced in country

5



j-related variables (βjkt, Yjt, Pjkt, and τjkt), we assume that they are determined by a

time-invariant and a Covid-19-related component. We further divide this latter compo-

nent into government-imposed containment measures (g) and voluntary social distancing

measures (v). For example, as mentioned previously, during the Covid-19 crisis some

countries introduced measures that limited the time for outdoor activities. The govern-

ment measures could have led to a reduction in the share of income devoted to outdoor

goods. However, individuals may have further reduced that share if they voluntarily

decided to stay-at-home permanently.

Applying this decomposition to all j-related variables, we have:

βjkt = eg1jkt+v1jktβjk

Yjt = eg2jt+v2jtYj

(Pjkt)
σ−1 = eg3jkt+v3jkt(Pjk)

σ−1

(τjkt)
−σ = eg4jkt+v4jkt(τjk)

−σ

(2)

Substituting (2) in (1) and taking logs in (1), we get:

lnxijkt = gjkt + vjkt + fjk − σ ln
σ

σ − 1
− σ ln

( wt
zikt

)
(3)

where,

gjkt = g1jkt + g2jt + g3jkt + g4jkt

vjkt = v1jkt + v2jt + v3jkt + v4jkt

fjk = ln βjk + lnYj + (σ − 1) lnPjk − σ ln τjk

(4)

Note that gjkt and vjkt capture the net e�ect of containment measures and voluntary

social distancing measures on the value of i exports to j, respectively. On the other hand,

fjk captures the net e�ect of the time-invariant components on the value of i exports to

j.

To estimate Equation (3), we proxy containment measures by an stringency index

of the containment measures taken by governments (Containmentjt). Similar to IMF

(2020), we assume that voluntary social distancing measures will be larger the greater

the number of new per-capita Covid-19 cases (Casesjt). The permanent term fjk is

captured by a country×product �xed e�ect (γjk). The σ ln σ
σ−1

term is captured by a

constant term (µ). Finally, the σ ln
(
wt

zikt

)
term is captured by a �rm×product×period

�xed e�ect (γikt),
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lnxijkt = µ+ αContainmentjt + βCasesjt + γjk + γikt + εijkt (5)

where εijkt is the disturbance term. Note that Contaimentjt and Casesjt are de�ned

at the destination×period level and, therefore, do not vary across industries. Thus, they

capture the average e�ect that containment measures and voluntary social distancing

measures in j have on the value of i exports to that country. Notice that our regression

estimates the net e�ect that containment measures and voluntary social distancing mea-

sures have on the value of exports and, thus, we cannot disentangle the individual e�ect

of each of the channels identi�ed above.

Our identi�cation strategy is based on the correlation between the variation of a �rm

exports of a product in a given period across countries and the di�erences in the stringency

level of the containment measures adopted by those countries. Because the containment

measures adopted by foreign governments were exogenous to Spanish exporters, the α

coe�cient captures the causal e�ect of containment measures on trade. Likewise, β

captures the causal e�ect of voluntary social distancing measures on trade.

We also explore the e�ect of the Covid-19 crisis on the probability that a �rm ceases

to export an industry k variety to j. A �rm will stop exporting (Exitijkt=1) if its

productivity drops below the minimum productivity required to get pro�ts in j (zijk)

Exitijkt =

1 if zikt < zijk

0 otherwise,
(6)

where,

zijkt =
( Fjkt
λβjktYjt

)(1/σ−1)(wtτjkt
Pjkt

)
(7)

where λ = (σ − 1)σ−1σ−σ. Note that Equation (7) incorporates a new variable, Fjkt,

which denotes the �xed costs of exporting to j.

As for the intensive margin of exports, we decompose the j-related variables into a

Covid-19 and a time-invariant component. We further decompose the Covid-19 com-

ponent into containment measures and voluntary social distancing measures. Following

the same steps explained above, we get a regression equation that comprises the same

independent variables as (5)

Exitijkt = µ+ αContainmentjt + βCasesjt + γjk + γikt + εijkt (8)

We also use Chaney's (2008) model to guide our analysis on the e�ect that the Covid-
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19-crisis had on �rm-level imports. Appendix B explains how we derive the regression

equations for the value of imports and the termination of an import relationship. A key

point of this analysis is that the gjkt and vjkt variables in imports only comprise the

e�ect of the Covid-19-crisis on pjkt and τjkt. These latter variables are related to supply

conditions in the trading partner. Contrarily, for exports, the gjkt and vjkt variables

comprised the share of income that j devotes to industry k varieties, its total income,

price index, and trade costs. These variables are mostly related to demand conditions in

the trading partner. We will take advantage of these di�erences to make inferences on the

relative contributions of supply and demand variables to the changes in trade provoked by

the Covid-19 crisis. Speci�cally, if the point value of the gjkt and vjkt variables' coe�cients

are higher for imports than exports, it will indicate that supply factors are more important

than demand factors in explaining changes in trade. Contrarily, if the point value of the

estimated coe�cients are larger for exports than imports, it will indicate than demand

factors are more important than supply factors in explaining changes in trade.

3 Data

Our empirical analysis combines a �rm-level trade database, a country-level containment

measure database, and a list of goods that were mostly consumed outside the household.

A. Firm-level trade data

Monthly data on Spanish trade in goods were from the Customs and Excise Depart-

ment of the Spanish Tax Agency and included the universe of Spanish exporters and

importers. The dataset contained a �rm identi�er, export destination or import origin,

the product's combined-nomenclature eight-digit classi�cation, the value of the �ow, and

the traded quantities.1

In January 2020 there was only one country (i.e., China) that reported Covid-19-

related deaths. There were another 17 countries that also reported Covid-19 cases, but

the number of infected individuals was very small. Because January might introduce

noise in our estimations, we restricted the sample to the February-July 2020 period.2

Our identi�cation strategy demanded a sample of �rms that traded a product with at

least two partners in a month. These �rms accounted for 81% and 61% of the Spanish

1We excluded trade transactions having values lower than 1,500 euros. To match the �rm-level trade
data with the list of outdoor consumption goods, we collapsed the former at the harmonized system (HS)
six-digit classi�cation. To avoid the e�ect of outliers, we restricted the sample to the top-80 destinations
(origins) of Spanish exports (imports) in 2019. These destinations accounted for 95% and 97% of the
value of Spanish exports and imports, respectively. We also removed Andorra and Gibraltar from the
list of destinations, because owing to their locations, trade with those territories was similar to domestic
sales for Spanish �rms.

2July 2020 was the latest month available in our database.
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exports and imports, respectively, during the February-July 2020 period. Table A1 in the

Appendix provides summary statistics for our trade data. The number of exporters and

importers included in the sample was 19,175 and 18,491, respectively. The median �rm

exported to six destinations and imported from three di�erent countries. The median

exporter and importer only traded one good. The median �rm exported and imported

14,352 and 17,619 euros, respectively, of a product with a partner in a given month.

B. Containment measures and new Covid-19 cases

International data on con�nement and closure indicators of government response to

Covid-19 and number of individuals infected by Covid-19 came from Hale et al. (2020).

We used the daily information of eight speci�c containment measures and an overall

stringency index. The containment measures included school closings, workplace closings,

canceled public events, restrictions on gatherings, closed public transports, stay-at-home

requirements, restrictions on internal movements, and international travel controls. The

overall stringency index was calculated as an average of containment measures' stringency

level as well as one health policy indicator (i.e., public information campaigns). The value

of the index was the average of the nine indicators and took a value between 0 and 100. We

used monthly averages of the containment measures in concordance with the frequency of

our trade data. The number of new Covid-19 cases was the monthly average of the per-

capita daily number of new individuals that contracted Covid-19. Results were robust to

measuring variables at the �rst day of the month.

Figure 1 describes the evolution of the overall stringency index in the world from

January to July 2020.3 The index was constructed as a weighted average of the top-80

trading partners of Spain in 2019. In January, the toughness of the restrictions on per-

sonal mobility was almost zero on average. However, some countries (e.g., China) had

already implemented restraint measures. In April, Spain and its trading partners im-

plemented severe restraints to people's mobility, and the world stringency index reached

its maximum. Nonetheless, the strictness of the con�nement and closure measures ex-

hibited a huge variation across trading partners.4 Taiwan, Japan, and Sweden had light

containment measures, whereas The Philippines, India, and Serbia had very strict ones.

From May to July 2020, the restrictions a�ecting people's mobility were relaxed gradu-

ally, although the overall stringency indicator remained very high and the variation in

the stringency measures across trading partners remained large.

Panel (a) of Figure 2 shows the correlation between the year-to-year growth rate

3Interested readers can visit Our World in Data website to see the evolution on the stringency index
in a world map.

4Table A2 in the Appendix presents the value of the stringency index for the �ve countries having
the strictest containment measures and the �ve countries having the least strict containment measures
in each month over the January-July period.
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Figure 1: Stringency index
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Note: The monthly stringency index is the simple average of daily values. Authors' own elaboration
based on Hale et al. (2020).

of Spanish exports, the stringency index and new Covid-19 cases in the destination of

Spanish exports.5 Year-to-year growth is the change in the export value between a month

in 2020 and the same month in 2019. The stringency index (number of new cases) is the

average of the stringency indices (number of new cases) of the destination of Spanish

exports, weighted by the share of each destination in Spanish exports in 2019. We

transformed the stringency index into a negative number, so than an increase in stringency

and a decrease in exports growth would follow the same direction in the graph. We

transformed the number of new cases into an index, where the minimum was zero and

the maximum 100. Next, we multiplied the index by (-1), so an increase in the number

of new Covid-19 cases would follow the same direction as a decrease in trade.

Although the �rst news about Covid-19 appeared in January 2020, and some Spanish

exports' destinations had already begun to adopt containment measures by then, exports

grew in January and February relative to the same months in 2019. From March 2020

onward, there was a correlation between the stringency index, the number of new cases,

and the drop in Spanish exports. Imports were lower in January, but higher in February,

relative to 2019 (Panel (b) of Figure 2). From March 2020 onward, the evolution of

imports correlated with the stringency index and the number of new cases in the origin

of Spanish imports. However, the correlation was weaker than in exports.

5Hale et al. (2020) examined correlations between the stringency index and new Covid-19 cases country
by country.
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Figure 2: Correlation between the year-to-year growth in trade, the stringency index of con-

tainment measures, and new Covid-19 cases
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Note: The year-to-year growth is the relative change in the trade between a month in 2020 and the
same month in 2019. The stringency index for exports was calculated as the average stringency index of
Spanish export destinations, weighted by the share of each destination in Spanish exports in 2019. The
stringency index for imports was calculated as the average stringency index of Spanish import origins,
weighted by the share of each origin in Spanish imports in 2019. New Covid-19 cases is the monthly
average of the per-capita daily number of new individuals that contracted Covid-19. It is calculated as
the average of cases in Spanish trading partners weighted by the share of each partner in Spanish trade.
We calculate one average for exports and another for imports. We transformed the number of new cases
into an index, where the maximum was -100.

Panel (a) of Figure 2 suggests that the strict containment measures adopted by the

destinations of Spanish exports reduced the economic activity in those countries, neg-

atively a�ecting the demand for Spanish goods. However, the reduction in economic

activity could also be explained by voluntary social distancing measures adopted by the

population in response to the increase of Covid-19 cases. Panel (b) suggests that stricter

compulsory and voluntary social distancing measures at the origins of Spanish imports

led to a reduction in their supply capacity, which translated into fewer Spanish imports

from those countries. However, looking at Figure 1, we can see that the evolution of

the stringency index in Spain was very similar to the world average. Therefore, it is

possible that strict containment measures in Spain precluded �rms from supplying their

foreign customers. On the other hand, the reduction in demand in Spain, rather than

supply-capacity problems in foreign countries, could explain the decrease in imports. The

regression equations derived in the previous section enable us to control for these con-

founding factors and estimate the causal e�ect that containment measures had on Spanish

�rms' trade �ows.
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C. List of outdoor consumption goods

We are interested in measuring the heterogeneous impact on trade of containment

measures by type of products, particularly on goods consumed outdoor. For that pur-

pose, we elaborated a list of �outdoor� consumption products. Our criterion for classifying

a product as �outdoor� was whether it is mostly consumed outside the household. For ex-

ample, ski-boots are consumed outside the household. Thus, we included them in the list

of outdoor goods. Contrarily, slippers are mostly consumed inside the household. Thus,

we excluded them from the list of outdoor goods. We focused on consumption goods,

because they enabled us to determine, in a relatively straightforward way, whether they

were mostly consumed outdoors. We selected categories that were classi�ed as consump-

tion goods in the Classi�cation of Broad Economic Categories (BEC) Revision 4.6 These

included BEC-112: Food and beverages, primary, mainly for household consumption;

BEC-122: Food and beverages, processed, mainly for household consumption; BEC-522:

Other non-industrial transport equipment; and BEC-6: Consumer goods not elsewhere

speci�ed. We matched the BEC codes with the 2017 HS six-digit product classi�cation

codes using the United Nation's correspondence table to link the list of outdoor goods

with �rm-level trade data.7

To determine whether food and beverages were outdoor goods, we used the Annual

Food Consumption Report published by the Spanish Ministry of Agriculture, Fishery,

and Feeding (Ministerio de Agricultura, Pesca y Alimentación, 2020). For a wide range

of food and beverages, the report provided the per-capita consumption inside and out-

side the household. We classi�ed a foodstu� or beverage as �outdoor� if the per capita

consumption outside the household was greater than in the household. According to

this criterion, all foods were indoor consumption goods, whereas all beverages, except for

wine, were outdoor consumption goods. It is important to note that this classi�cation

has limitations, because it is based on Spanish households' consumption habits, which

may di�er from those in other countries.

For the remaining consumption goods, �rst, we classi�ed as �non-outdoor� the prod-

ucts whose description included the term �household� (e.g., HS-691190; Household and

toilet articles of porcelain or china). Second, we listed all non-industrial transport equip-

ment as �outdoor�. This category included motorcycles, bicycles, yachts, and other vessels

for pleasure or sport. In the broad category of �other consumer goods� (BEC-6), third,

we classi�ed the wear of apparel as �outdoor� except for some speci�c products, such as

nightdresses or pajamas, which are mainly consumed inside the household. We further

classi�ed footwear, jewelry, cosmetics, and most of sport equipment as �outdoor�. For

6BEC Rev. 4 classi�cation, which includes the correspondence with the basic class of goods, can be
downloaded from https://ec.europa.eu/eurostat/ramon/other_documents/bec/BEC_Rev_4.pdf.

7The correspondence table can be downloaded at https://unstats.un.org/unsd/trade/

classifications/correspondence-tables.aspURL
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the remaining products, we analyzed them one-by-one to determine their status. For

example, we classi�ed binoculars, suitcases, sunglasses, or camping goods as �outdoor�

whereas we excluded carpets, cooking appliances, and washing machines from the list of

outdoor goods.8

4 Regression results

We divide this section in three parts. First, we present the estimations of the Covid-19

crisis on the value of exports and imports and the probability of terminating a trade

relationship. Second, we show the month-by-month e�ects of containment measures on

trade. Third, we explore whether containment measures had a heterogeneous impact by

country, type of good, �rm economic activity, and �rm participation in GVCs.

4.1 Baseline results

Table 1 presents the estimations of the impact of containment measures on trade. We

transformed the explanatory variables into standardized scores (with mean zero and stan-

dard deviation of one) to compare the magnitude of the coe�cients. Panel A presents

the estimates when Casesjt is excluded from the regression equation and panel B reports

the estimates when it is included. Columns 1 to 4 report the estimates for exports and

Columns 5 to 8 for imports.

Containment measures have a signi�cant negative e�ect on the value exported by

Spanish �rms (Column 1). The absolute point value of the coe�cient is larger in Panel A

than in B, indicating that the coe�cient estimated in the former was capturing the nega-

tive e�ect that voluntary social distancing measures had on export value. The number of

cases also has a negative e�ect on the value of exports. However, its impact on the value

of exports is much smaller than that of containment measures. Speci�cally, the nega-

tive impact of a one-standard-deviation increase in containment measures is three-times

larger than that of Covid-19 cases. Columns 2 and 3 decompose the negative impact of

containment measures on the value of exports in its quantity and price components.9 The

negative e�ect concentrates on the quantity of exports.

We use the stringency-index coe�cient reported in Column 1 of Panel B to quantify

the e�ects of containment measures on the value of exports. In February 2020, the

stringency index in China was 2.3 standard deviations higher than that in the US. If the

US had adopted the same containment measures as China, the value of Spanish exports to

8The list of all HS 6-digit consumption goods with the outdoor identi�cation can be downloaded from
http://paginaspersonales.deusto.es/aminondo/Research.htm.

9Prices are unit values, calculated as the value divided by quantity (kilograms).
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Table 1: Impact of Covid-19 containment measures on Spanish trade

Exports Imports

(1) (2) (3) (4) (5) (6) (7) (8)
Value Quantity Price Exit Value Quantity Price Exit

Panel A
Stringency index -0.050*** -0.049*** -0.000 0.037*** -0.007 0.000 -0.007 0.016***

(0.013) (0.013) (0.003) (0.005) (0.011) (0.016) (0.008) (0.003)

Observations 876,164 876,164 876,164 1,092,123 466,634 466,634 466,634 639,214
Adj. R-squared 0.667 0.848 0.937 0.471 0.696 0.838 0.896 0.540

Panel B
Stringency index -0.043*** -0.041*** -0.001 0.035*** -0.000 0.006 -0.007 0.014***

(0.013) (0.014) (0.003) (0.005) (0.013) (0.017) (0.008) (0.003)
Cases -0.014** -0.016** 0.002 0.003 -0.018* -0.017 -0.001 0.005

(0.007) (0.007) (0.002) (0.002) (0.010) (0.012) (0.005) (0.003)

Observations 876,164 876,164 876,164 1,092,123 466,634 466,634 466,634 639,214
Adj. R-squared 0.667 0.848 0.937 0.471 0.696 0.838 0.896 0.540

Note: In Columns 1 and 5, the dependent variable is the (log) value of exports and imports, respectively.

In Columns 2 and 6, the dependent variable is the (log) quantity of exports and imports, respectively.

In Columns 3 and 7, the dependent variable is the (log) price of exports and imports, respectively. In

Column 4, the dependent variable turns one if a �rm ceases to export a product to a destination in

a given month. In Column 8, the dependent variable turns one if a �rm ceases to import a product

from a destination in a given month. All estimations include a �rm×product×month �xed e�ect, a

destination×product �xed e�ect, and a constant. Standard errors clustered at destination×month level

are in parentheses. ***, **, and *: statistically signi�cant at 1%, 5%, and 10%, respectively.

the US in February 2020 would have been 9% lower ((1-(exp(2.3*-0.043)))*100). We also

compute the average increase in the stringency-index and cases during the February-July

period, and �nd that containment measures and voluntary social distancing measures

led to an 8% reduction in the value of Spanish exports.10 88% of this reduction was

accounted by containment measures and 12% by voluntary social distancing measures.

Our estimates render a decrease in the value of exports which represents 47% of the actual

decrease in the value of exports between February and July 2020 and the same period of

2019 (17.2%).

To estimate the e�ect of containment measures on exit, we substituted the dependent

variable in Equations (5) and (A.5), the (log) value of exports or imports, with a dummy

variable that turns one if the �rm ceased to export (import) a product to (from) a

country in a given month. Because the speci�cation had high-dimensional �xed e�ects,

we estimated it with a linear probability model. Column 4 shows that strict containment

measures increased the probability that a �rm ceased to export a good to a country in

10The emergence of the health crisis increased containment and voluntary measures by 1.7 and 0.8
standard deviations, respectively. The decrease in the value of exports is computed as 1-exp[(1.7*(-
0.043))+(0.8*(-0.014))].
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a given month. For example, if the US containment measures had been the same as

those in China in February 2020, the probability of exit of Spanish �rms exporting to the

US would have increased by 8 percentage points (2.3*0.035). Because the unconditional

probability of exit was 41% in February 2020, this increase represents a 20% growth in

the probability of exit.

Column 5 of Table 1 shows that containment measures had no e�ect on the value

of imports. That is, di�erences in the stringency of the containment measures adopted

by countries where Spanish imports originated had no e�ect on the value imported by a

Spanish �rm. Containment e�ects had no e�ect either on the quantity or price of imports

(Columns 6 and 7). However, containment measures increased the probability of a �rm

ceasing to import a product from a country in a given month (Column 8). Using the same

example as before, if the US had adopted in February 2020 the containment measures

taken by China, the probability of a Spanish �rm ceasing to import a product from the

US would have increased by 3 percentage points (2.3*0.014). Because the unconditional

probability of exit was 40% in February 2020, this increase represents a 7% growth in the

probability of exit.

Our estimates indicate that containment measures had a larger negative e�ect on

exports than imports. This result suggests that a reduction in demand caused by a slump

in consumption and investment in export destinations, rather than �rms' di�culties to

operate because of workplace closure measures in the countries of origin of imports, was

the main contributor to the decrease in trade �ows.

To test the robustness of our results, �rst, we substituted the number of new Covid-

19 cases by the number of new deaths (per capita) related to Covid-19 to proxy for

voluntary social distancing measures. Second, we re-estimated the model with �rst-day-

of-the-month stringency levels and new Covid-19 cases. Panels A and B of Table A3

in the Appendix show that results are quantitatively and qualitatively similar to those

reported in Table 1.

Table 2 presents the estimates for each individual containment measure. Although

the coe�cients of all containment measures are presented in one column, they were esti-

mated using individual regressions that included one containment measure, the number

of Covid-19 cases, and �xed e�ects as independent variables. We normalized all contain-

ment measures to compare coe�cients' point values. Column 1 shows that all individual

containment measures, except for international travel controls, had a negative e�ect on

the value of exports. However, only four measures had a statistically signi�cant negative

e�ect on the value of exports: school closing, workplace closing, restrictions on gatherings,

and close public transport. Among these, workplace closing was the measure having the

largest negative impact on the value of exports. Column 2 reports that all containment

measures increased the probability that a �rm ceased to export a good to a country in
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a given month. Furthermore, all coe�cients were statistically signi�cant. The coe�cient

having the largest point value corresponded to workplace closing.

Table 2: Impact of individual containment measures on Spanish trade

Exports Imports

(1) (2) (3) (4)
Value Exit Value Exit

School closing -0.025** 0.011*** -0.002 0.005
(0.010) (0.004) (0.008) (0.003)

Workplace closing -0.036*** 0.020*** 0.007 0.010***
(0.009) (0.004) (0.012) (0.003)

Cancel public events -0.004 0.011*** 0.010 0.006*
(0.010) (0.004) (0.009) (0.003)

Restrictions on gatherings -0.017* 0.011*** 0.006 0.007**
(0.009) (0.003) (0.009) (0.003)

Close public transport -0.030*** 0.017*** 0.003 0.007***
(0.008) (0.003) (0.008) (0.002)

Stay at home requirements -0.016 0.014*** 0.004 0.007***
(0.010) (0.004) (0.008) (0.002)

Restrictions on internal mov -0.006 0.008*** 0.007 0.005***
(0.008) (0.003) (0.008) (0.002)

International travel controls 0.000 0.005* 0.002 -0.004
(0.012) (0.003) (0.008) (0.003)

Observations 876,176 1,108,377 478,373 646,322

Note: We ran individual regressions for each trade and containment measure (32 regressions total). We

report the α coe�cient of each regression only. In Columns 1 and 2, the dependent variable is the (log)

value of exports and imports, respectively. In Column 3, the dependent variable turns one if a �rm

ceases to export a product to a destination in a given month. In Column 4, the dependent variable turns

one if a �rm ceases to import a product from a destination in a given month. All estimations include a

�rm×product×month �xed e�ect, a destination×product �xed e�ect, and a constant. Standard errors

clustered at destination×month level are in parentheses. ***, **, and *: statistically signi�cant at 1%,

5%, and 10%, respectively.

No containment measure had a signi�cant e�ect on the value of imports (Column 3).

Even the coe�cient for workplace closing, the containment measure most closely related

with a disruption in supply, was zero. Column 4 shows that most containment measures

increased the probability of a �rm ceasing to import a product from a country in a given

month. The impact was especially strong for workplace closing.

4.2 Month-by-month estimates

In this subsection, we analyze whether the sensitivity of trade values and exit to con-

tainment measures changed over the pandemic. We estimated the following regression
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equation

ln vijkm = αFebdFebContainmentjm + ..+ αJuldJulContainmentjm+

βFebdFebCasesjm + ..+ αJuldJulCasesjm + γikm + γjk + εijkm
(9)

where the α and β coe�cients are month-speci�c and dFeb (dJul) turns one ifm is February

(July).

The upper-left quadrant of Figure 3 plots the point values and the 95% con�dence

intervals of monthly stringency index coe�cients when the dependent variable was the

value of exports. The point value followed a V-shape, becoming more negative between

February and April and less negative afterward. Containment measures had a 95% sig-

ni�cant negative e�ect on the value of exports from March to May. The stringency

index coe�cients for the value of imports were very close to zero over the whole period

(upper-right quadrant). Containment measures had a signi�cant negative e�ect on the

probability of ceasing an export trade relationship in all months, except July. The sensi-

tivity of ceasing an export trade relationship to containment measures was especially high

in April. Containment e�ects signi�cantly increased the probability that a �rm ceased

to import a good from March to May.

As a general trend, the negative e�ect of containment measures rose between February

and April and declined afterward. At least, two reasons can explain why. First, �rms

may have learned how to manage the additional trade costs introduced by containment

measures. For example, at the beginning of the pandemic, if a country introduced strict

containment measures, delivering goods to that country became more expensive (e.g., the

frequency of cargo travel was reduced), reducing the value of exports or making the export

�ow uncompetitive. Later, �rms could have found alternative and cheaper transport

modes for sending their products to the destination, thus reducing the sensitivity of

exports to strict containment measures.

Second, at the beginning of the pandemic, there was high uncertainty about the extent

and duration of the impact of Covid-19 on economic activity. This could have led �rms to

overreact to the introduction of containment measures, strongly reducing their demand

for foreign goods. After �rms had better information to evaluate the impact and duration

of Covid-19, they could have adjusted their demand for foreign goods upward.

4.3 Heterogeneity by country, product, �rm activity, and

participation in GVCs

We analyzed whether the e�ects of containment measures on trade varied across countries,

products, �rm main activity, and the participation of manufacturing �rms in GVCs. First,
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Figure 3: Stringency index. Regression coe�cients month by month

Note: The �gure plots the regression coe�cients and the 95% con�dence intervals for the stringency
index estimated with Equation (9). All estimations include a �rm×product×month �xed e�ect and a
destination �xed e�ect.

Dingel and Neiman (2020) showed that there were large di�erences across countries in

the number of jobs that could be done at home. If a country introduced a workplace

closing measure, but most of jobs could be done at home, the impact of containment on

economic activity and trade would be lower than if fewer jobs could be done at home. We

augmented the regression equations with a variable that interacts the stringency index

with a dummy that turns one if the country has a share of jobs that can be done at home

above the median.11 Panel A of Table 3 reports that containment measures had similar

e�ects for low and high-teleworking countries in all trade variables (even columns).

Second, some containment measures, such as the requirement to stay-at-home, could

have a larger negative e�ect on goods that were mostly consumed outside the household

than the rest of consumption goods. We used the list presented in Section 3 to create a

dummy variable that turns one if the product is consumed outdoors. We augmented the

regression equations interacting the stringency index with the outdoor dummy variable.

Column 1 of panel B in Table 3 shows that Spanish exports of consumption goods (880

11Data on the share of jobs that can be done at home are from Dingel and Neiman (2020).
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Table 3: Heterogeneity by country, product, activity, and participation in GVCs

Exports Imports

(1) (2) (3) (4) (5) (6) (7) (8)
Value Exit Value Exit

A. Country
Cases -0.022** -0.022 0.003 0.005 -0.017 -0.015 0.003 0.000

(0.011) (0.013) (0.003) (0.003) (0.011) (0.012) (0.004) (0.004)
Stringency index -0.029 -0.032 0.028*** 0.030*** 0.002 0.011 0.013** 0.010*

(0.019) (0.027) (0.005) (0.005) (0.016) (0.020) (0.005) (0.005)
Stringency index*Telework -0.001 -0.005 -0.011 0.005

(0.036) (0.009) (0.033) (0.013)

Observations 630,630 629,610 757,111 756,248 246,541 246,085 330,001 329,690
Adj. R-squared 0.561 0.568 0.300 0.307 0.499 0.506 0.256 0.254

B. Product
Cases -0.022** -0.023** 0.005* 0.005 -0.049** -0.048** 0.008 0.008

(0.010) (0.010) (0.003) (0.003) (0.023) (0.022) (0.007) (0.007)
Stringency index -0.061*** -0.014 0.042*** 0.023*** 0.027 0.020 0.001 0.005

(0.020) (0.013) (0.008) (0.005) (0.031) (0.018) (0.008) (0.007)
Stringency*Outdoor -0.115*** 0.047*** 0.011 -0.006

(0.036) (0.013) (0.041) (0.012)

Observations 332,486 332,486 409,699 409,699 124,783 124,783 170,980 170,980
Adj. R-squared 0.536 0.536 0.316 0.316 0.516 0.516 0.283 0.283

C. Activity
Cases -0.016** -0.017** 0.002 0.002 -0.015 -0.014 0.007* 0.007*

(0.007) (0.008) (0.002) (0.002) (0.010) (0.010) (0.004) (0.004)
Stringency index -0.050*** -0.101*** 0.039*** 0.054*** 0.008 0.026 0.017*** 0.017***

(0.015) (0.027) (0.006) (0.010) (0.016) (0.024) (0.004) (0.006)
Stringency*Manuf.�rm 0.072*** -0.021*** -0.039 -0.000

(0.023) (0.008) (0.028) (0.007)

Observations 671,454 660,940 829,532 821,012 314,537 308,975 425,772 421,041
Adj. R-squared 0.565 0.585 0.289 0.297 0.504 0.536 0.238 0.253

D. Global value chains
Cases -0.013* -0.013* 0.000 0.000 -0.012 -0.013 0.006 0.006

(0.007) (0.007) (0.002) (0.002) (0.013) (0.013) (0.004) (0.004)
Stringency index -0.031*** -0.072*** 0.033*** 0.038*** -0.013 0.181* 0.017*** -0.049*

(0.011) (0.020) (0.005) (0.009) (0.018) (0.098) (0.004) (0.027)
Stringency*GVC 0.043** -0.005 -0.197** 0.067**

(0.019) (0.008) (0.098) (0.028)

Observations 417,166 414,503 516,894 514,695 155,734 155,395 214,246 213,902
Adj. R-squared 0.571 0.578 0.258 0.261 0.530 0.533 0.238 0.239

Note: In Columns 1-2 and 3-4 the dependent variable is the (log) value of exports and imports, re-

spectively. In Columns 5-6 the dependent variable turns one if a �rm ceases to export a product to a

destination in a given month. In Columns 7-8 the dependent variable turns one if a �rm ceases to import

a product from a destination in a given month. All estimations include a �rm×product×month �xed

e�ect, a country×product �xed e�ect, and a constant. In Columns 2, 4, 6 and 8 in panel A we interact

the �rm×product×month �xed e�ect with the telework dummy. In Columns 2, 4, 6 and 8 in panel C we

interact the destination×product �xed e�ect with the manufacturer dummy. In Columns 2, 4, 6 and 8

in panel D we interact the destination×product �xed e�ect with the participation-in-a-GVC dummy.

Standard errors clustered at destination×month level are in parentheses. ***, **, and *: statistically

signi�cant at 1%, 5%, and 10%, respectively.

out of 3,772 in the baseline regression) decreased more in destinations that adopted strict
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containment measures. In Column 2, we introduced the interaction variable. As expected,

it was negative and signi�cant. Whereas containment measures had no e�ect on non-

outdoor goods, a one-standard-deviation increase in the stringency index of containment

measures led to a 10.8% decrease in the exported value of outdoor goods. Column 3

shows that strict containment measures increased the probability of exit for consumption

goods and it became much larger if the product was consumed outdoors (Column 4).

Speci�cally, containment measures had an almost three times larger e�ect on outdoor than

the rest of consumption goods. Finally, containment measures adopted by countries where

Spanish imports originated had a similar impact on outdoor goods and the remainder of

consumption goods (Columns 5-8 of panel B).

The negative e�ect of Covid-19 on the export of outdoor goods should be particularly

sensitive to the introduction of stay-at-home requirements in trading partners. We sub-

stituted the stringency index by the stay-at-home con�nement measure and interacted

this latter variable with the outdoor goods dummy. To facilitate the reading of results,

we created a new stay-at-home dummy variable that turns one if the stay-at-home re-

quirement had few or no exceptions.12 Table A4 in the Appendix reports these results.

The di�erence of the impact of containment on exports between outdoor goods and the

remainder of consumption goods was magni�ed especially for the value of exports.

Third, we explored whether the impact of containment measures was similar for manu-

facturers relative to wholesalers and retailers.13 Our expectation was that manufacturers

had closer ties with their foreign customers and suppliers than did wholesalers. There-

fore, we expected trade relations to be more resilient to a crisis among manufacturers

than wholesalers and retailers. Column 2 of panel C shows that the negative e�ect of

containment measures on the value of exports was smaller if the �rm participating in

the �ow was a manufacturer. The probability of ceasing an export relationship was also

smaller for manufacturers (Column 4). We found that the e�ect of containment measures

on the value of imports (Column 6) and the probability of ceasing an import relationship

(Column 8) was similar for manufacturers and wholesalers and retailers.

Fourth, we examined whether participation in a GVC a�ected the impact of contain-

ment measures on trade. We determined that a �rm participated in a GVC if it imported

intermediate inputs to elaborate an output to be exported.14 We expected the stickiness

of inter-�rm relationships to be larger when �rms participated in a GVC. Production in

12The dummy variable is zero if there was no stay-at-home requirement or if it was only a recommen-
dation.

13We merged the customs database with the SABI database from Bureau Van Dijk using the corre-
spondence explained in de Lucio et al. (2018). We used the four-digit NACE code provided by SABI to
classify �rms as manufacturers (NACE 1000-3399) or wholesalers and retailers (excluding motor vehicle
and motorcycle retailers) (NACE 4611-4799).

14This de�nition is similar to the backward GVC participation concept, which denotes a country's
exports that embody imported intermediate inputs (Koopman et al., 2014).
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GVCs depends heavily on �rms supplying their inputs at the right time and with the

required quality. Therefore, �rms invest heavily in �nding suppliers that will meet their

production schedules and standards. This sunk cost makes the replacement of suppliers

in GVCs less likely than in other inter-�rm relationships (The World Bank, 2020).

Panel D presents the results. Because we de�ned participants in GVCs as �rms that

imported intermediates inputs to elaborate an output to be exported, we focused our

analysis on manufacturers.15 We created a variable that turns one if a �rm participated

in a GVC. We interacted this variable with the stringency index to capture whether the

impact of containment measures on trade was lower for �rms participating in GVCs.

Column 2 of panel D shows that containment measures had a lower impact on the value

of exports for manufacturers participating in GVCs. We also found that manufacturers

participating in GVCs had a lower probability of ceasing an export relationship. However,

the coe�cient was statistically insigni�cant.

The results for imports without including the interaction term (Columns 5 and 7 of

panel D) are in line with the estimates presented in previous panels. However, when

the interaction term is included, the regressions render unexpected results. Column 6 of

panel D shows that the stringency index had a positive e�ect on the value imported by

manufacturers not participating in GVCs, while it had a very negative impact on manu-

facturers participating in GVCs. On the other hand, Column 8 shows that containment

measures reduced the risk of terminating an import relationship for manufacturers not

participating in GVCs, while they increased it for manufacturers participating in GVCs.

These unexpected results are explained by the small number of �rms, 185 (2,345 observa-

tions), that only import in panel D's sample. This is because the dataset generated after

linking the Customs database with the SABI database contains a very small number of

�rms that only import. Table A5 in the Appendix reports the results when separate re-

gressions are estimated for manufacturers not participating in GVCs and manufacturers

participating in GVCs. They con�rm that the unexpected results are explained by the

very small sample of �rms that do not participate in GVCs (i.e., only import).

5 Conclusion

This paper shows that the containment measures adopted by countries to arrest the

spread of Covid-19 had a negative e�ect on Spanish exports. If a country adopted a strict

containment measure, the value of exports would decrease by 9% and the probability of

ceasing an export relationship would increase by 20%. Containment measures had no

negative e�ect on the value of imports. Instead, they raised the probability of ceasing an

import relationship. The larger negative e�ect of containment measures on exports than

15We used BEC to identify intermediate goods.
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imports suggests that demand factors, rather that supply ones, explained the decrease in

trade �ows during the pandemic. Containment measures had a signi�cant e�ect on trade

between March and May 2020. From June 2020 onward the negative e�ect mitigated and

became statistically insigni�cant. We also showed that the negative e�ect of containment

measures on the value of exports was much larger for goods that were mostly consumed

outside the household than for the rest of consumption goods. We further found that

containment measures had a smaller negative e�ect on exports for manufacturing �rms

participating in GVCs.

Our analysis suggests that the value of exports should recover after containment

measures are relaxed in destination countries. The export and import relationships that

were lost because of the pandemic should also recover as long as containment measures do

not last long. However, our results also indicate that trade could be negatively a�ected

again if governments have to re-introduce strict containment measures in response to

an outburst in Covid-19 cases. Finally, policy makers should consider that the negative

e�ect of containment measures on trade was heterogeneous across products and �rms.
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Appendix A Supplementary tables

Table A1: Summary statistics of the estimation sample

Exporters Importers

Number of �rms 19,175 18,491
Median partners by �rm 6 3
Median products by �rm 1 1
Median �ow value by month-product-partner (euros) 14,352 17,619

Source: Authors' own elaboration using data from Spanish Customs (AEAT-Aduanas)

Table A2: Top-5 and bottom-5 Spanish trading partners by the strictness of containment

measures, January-July 2020

JAN FEB MAR APR MAY JUN JUL

BOTTOM 5
1 United States (0) Netherlands (0) Sweden (18) Taiwan (27) Taiwan (23) Taiwan (21) Taiwan (19)
2 Netherlands (0) Morocco (0) Mexico (19) Japan (45) Japan (41) New Zealand (24) Luxembourg (21)
3 Morocco (0) Algeria (0) Taiwan (25) Sweden (45) South Korea (43) Japan (25) Estonia (21)
4 Switzerland (0) Switzerland (0) Egypt (28) Iran (54) Sweden (46) Serbia (27) New Zealand (22)
5 Mexico (0) Chile (0) Nigeria (28) Finland (58) Iran (51) Slovenia (33) Japan (26)

TOP 5
1 China (21) China (76) Italy (84) Philippines (100) Libya (99) Libya (96) Argentina (91)
2 Hong Kong (20) Hong Kong (51) China (79) India (98) Kuwait (96) Cuba (93) Libya (91)
3 Singapore (15) Vietnam (40) France (67) Serbia (98) Cuba (94) Peru (89) Chile (87)
4 Taiwan (11) South Korea (36) Philippines (64) Argentina (98) Philippines (94) Argentina (89) Colombia (87)
5 Indonesia (6) Italy (32) South Korea (62) Jordan (97) Morocco (93) Colombia (87) Venezuela (86)

Source: Authors' own elaboration using data from Hale et al. (2020).
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Table A3: Robustness. Deaths and �rst day of the month

Exports Imports

(1) (2) (3) (4) (5) (6) (7) (8)
Value Quantity Price Exit Value Quantity Price Exit

Panel A: Deaths
Stringency index -0.039*** -0.037*** -0.001 0.035*** 0.001 0.007 -0.006 0.014***

(0.012) (0.013) (0.003) (0.005) (0.012) (0.016) (0.008) (0.003)
Deaths -0.015*** -0.016*** 0.001* 0.002** -0.009** -0.008* -0.001 0.007**

(0.005) (0.005) (0.001) (0.001) (0.004) (0.004) (0.002) (0.003)

Observations 877,408 877,408 877,408 1,093,953 467,684 467,684 467,684 643,893
R-squared 0.667 0.849 0.937 0.473 0.696 0.838 0.896 0.542

Panel B: First day on the month
Stringency index -0.040*** -0.039*** -0.001 0.028*** -0.022 -0.019 -0.002 0.016***

(0.013) (0.013) (0.003) (0.005) (0.014) (0.020) (0.009) (0.003)
Cases -0.035*** -0.038*** 0.003 0.008*** -0.030* -0.030 0.000 0.014***

(0.012) (0.012) (0.002) (0.003) (0.018) (0.019) (0.007) (0.005)

Observations 774,265 774,265 774,265 962,983 428,597 428,597 428,597 590,855
Adj. R-squared 0.673 0.851 0.939 0.484 0.696 0.838 0.897 0.547

Note: In Columns 1 and 5, the dependent variable is the (log) value of exports and imports, respectively.

In Columns 2 and 6, the dependent variable is the (log) quantity of exports and imports, respectively.

In Columns 3 and 7, the dependent variable is the (log) price of exports and imports, respectively. In

Column 4, the dependent variable turns one if a �rm ceases to export a product to a destination in

a given month. In Column 8, the dependent variable turns one if a �rm ceases to import a product

from a destination in a given month. All estimations include a �rm×product×month �xed e�ect, a

destination×product �xed e�ect, and a constant. Standard errors clustered at destination×month level

are in parentheses. ***, **, and *: statistically signi�cant at 1%, 5%, and 10%, respectively.

Table A4: Robustness. Stay-at-home variable instead of the stringency index

Exports Imports

(1) (2) (3) (4) (5) (6) (7) (8)
Value Exit Value Exit

Cases -0.022*** -0.022*** 0.007** 0.007** -0.028 -0.028 0.005 0.006
(0.007) (0.007) (0.003) (0.003) (0.023) (0.022) (0.006) (0.007)

Stay at home -0.093*** -0.021 0.042*** 0.025*** -0.029 -0.027 0.007 0.012
(0.027) (0.016) (0.010) (0.007) (0.043) (0.027) (0.009) (0.008)

Stay at home*Outdoor -0.190*** 0.043*** -0.002 -0.011
(0.048) (0.016) (0.057) (0.015)

Observations 332,486 332,486 409,699 409,699 124,783 124,783 183,007 170,980
Adj. R-squared 0.536 0.536 0.316 0.316 0.516 0.516 0.276 0.282

Note: In Columns 1-2 and 3-4 the dependent variable is the (log) value of exports and imports, re-

spectively. In Columns 5-6 the dependent variable turns one if a �rm ceases to export a product to a

destination in a given month. In Columns 7-8 the dependent variable turns one if a �rm ceases to import

a product from a destination in a given month. All estimations include a �rm×product×month �xed

e�ect, a country×product �xed e�ect, and a constant. Standard errors clustered at destination×month

level are in parentheses. ***, **, and *: statistically signi�cant at 1%, 5%, and 10%, respectively.
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Table A5: Impact of containment measures on imports. Separate regressions for non-

participants and participants in GVCs

Non-participants in GVCs Participants in GVCs

(1) (2) (3) (4)
Value Exit Value Exit

Stringency index 0.173 -0.059 -0.016 0.018∗∗∗

(0.109) (0.031) (0.017) (0.005)

Cases 0.017 0.052 -0.012 0.005
(0.075) (0.036) (0.013) (0.005)

Observations 2,345 3,426 148,088 203,438
Adjusted R2 0.747 0.365 0.530 0.238

Note: In Columns 1 and 3 the dependent variable is the (log) value of imports. In Columns 2 and 4

the dependent variable turns one if a �rm ceases to import a product from a destination in a given

month. All estimations include a �rm×product×month �xed e�ect, a country×product �xed e�ect, and

a constant. Standard errors clustered at destination×month level are in parentheses. ***, **, and *:

statistically signi�cant at 1%, 5%, and 10%, respectively.
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Appendix B Derivation of regression equations for imports

In this appendix, we explain how we derive the regression equations for the value of

imports by �rm and the probability of a �rm ceasing an import relationship from Chaney's

(2008) model.

To simplify our analysis, we assume that the only activity conducted by importing

�rms is to buy and sell foreign varieties, and they pay immediately the import-related

�xed and variable costs.16 Firms will import a variety from country j if the operating

pro�ts of selling that variety in their domestic market cover the �xed cost of imports. If

this is the case, the value of imports by �rm i of a k variety manufactured in country j

is governed by the following equation:

mijkt = βktYt(Pkt)
σ−1
( σ

σ − 1

τjktpjkt(1 + wt)

zikt

)−σ
(A.1)

Note that the value of imports depends on the share of income that the domestic

market devotes to industry k (βkt) and the income of the domestic market (Yt). Equa-

tion (A.1) also introduces the term pjkt which denotes the unit price of the k industry

variety manufactured in j, before it leaves j. The speci�cation also assumes that, in

addition to the trade costs captured in τjkt, i has to incur in further marginal costs of

importing (wt; e.g., �nancing of importing activities) which are proportional to the unit

price of the imported variety (pjkt) and are lower for more productive importers (zikt).

The Covid-19 crisis could have a�ected the value of imports through di�erent channels.

First, it could have altered the share of income that country i devoted to industry k and

the income in country i. Second, transport costs could have become dearer. Third,

disruptions to economic activity and social distancing measures in country j could have

increased the cost of producing a unit of variety k. Fourth, containment measures adopted

by country i could have reduced the productivity of the importing �rm i. Finally, all the

above-mentioned changes could have changed the overall price index of k varieties in

country i.

To capture the changes that Covid-19 could have introduced in country j-related

variables (pjkt and τjkt), we assume that they are determined by a time-invariant and a

Covid-19-related component. Speci�cally:

(pjkt)
−σ = eg1jkt+v1jkt(pjk)

−σ

(τjkt)
−σ = eg2jkt+v2jkt(τjk)

−σ
(A.2)

16In Navas et al. (2020) exporters could also import goods to use them as intermediate inputs in their
production process.
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Substituting (A.2) in (A.1) and taking logs in (A.1), we get:

lnmijkt = gjkt+ vjkt+ fjk+ ln(βktYt)+ (σ− 1) lnPkt−σ ln
σ

σ − 1
−σ ln

(1 + wt
zikt

)
(A.3)

where,

gjkt = g1jkt + g2jkt

vjkt = v1jkt + v2jkt

fjk = −σ ln pjk − σ ln τjk

(A.4)

We approximate containment and voluntary social distancing measures with an strin-

gency index and the new (per-capita) Covid-19 cases, respectively. We capture the fjk

term by an import-origin country×industry �xed e�ect. All country i and �rm i related

variables are captured by a �rm×industry×period �xed e�ect. The regression equation

for the value of imports by �rm i is thus very similar to (5)

lnmijkt = αContainmentjt + βCasesjt + γjk + γikt + εijkt (A.5)

Finally, we substitute the dependent variable in (A.5) by an indicator variable that

turns one if i ceases to import industry k products from j to analyze the impact of

containment measures adopted by import-origin countries on the probability of ceasing

an import relationship.
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