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1. Introduction

E-commerce (EC) is getting increasingly popular since the outbreak of the coronavirus
disease 2019 (hereafter, COVID-19) pandemic. Due to the lockdown policy, also known as
“stay-at-home orders,” people have not been permitted to leave the house with the
exception of to get daily exercise, go grocery shopping, and make “essential” trips. Thus, to
do their shopping while avoiding possible COVID-19 infection, consumers started to

purchase items online. As a result, the EC market has been growing dramatically all over

§ We would like to thank Chul Chung, Kyoji Fukao, Hitoshi Sato, participants in the 2020 Asia-Europe
Roundtable in Tokyo ONLINE, and seminar participants in the Institute of Developing Economies for
their helpful comments. We gratefully acknowledge financial support from the JSPS in the form of
various KAKENHI Grants (19H00594 to Hayakawa, 20H01501 to Mukunoki, and 20K01622 to Urata). All
remaining errors are ours.

# Corresponding author: Kazunobu Hayakawa; Address: Wakaba 3-2-2, Mihama-ku, Chiba-shi, Chiba,
261-8545, Japan. Tel: 81-43-299-9680; Fax: 81-43-299-9724; E-mail: kazunobu hayakawa@ide-gsm.org.

1



mailto:kazunobu_hayakawa@ide-gsm.org

the world. For example, in Japan in 2020, sales in the three largest EC markets (Rakuten,
Amazon, and Yahoo) rose by 7% in January, 13% in February, and 14% in March from the
same month the preceding year, according to a report by Nint, Inc. Specifically, EC sales of
medical products (e.g., masks) have exploded. This explosive growth of EC markets can be
observed globally. According to eMarketer, while worldwide retail sales are expected to
decrease by 3% in 2020, retail EC sales are predicted to increase by 28%.

EC business is expected to mitigate the negative effects of COVID-19 on international
trade. Online shopping is not limited to domestic transactions. It is also possible in
international transactions, known as cross-border EC. While staying at home, consumers
can order various products including imported items. Therefore, if the EC market develops
in a country, the negative impact of COVID-19 on import demand will decrease in that
country. In addition, EC enables firms to conduct business-to-business (B2B) transactions
online and search for new suppliers and customers despite supply chain disruption. Thus,
without traveling abroad or attending international business exhibitions, firms may
discover new business partners online. This B2B EC scheme is expected to mitigate the
negative impact of COVID-19 on export supply. In short, EC business will play a key role
in international trade during this pandemic period.

This study aims to empirically investigate the role of EC on the trade impacts of
COVID-19. Due to a lack of reliable data on international transactions via EC, we examine
how the harmful effects of COVID-19 on trade differ depending on the availability of EC.
To this end, we estimate gravity equations for bilateral trade among 34 reporting countries
and their 145 partner countries during the period of January—August in 2019 and 2020. We
introduce two kinds of variables in our estimation. One captures the extent of COVID-19’s
damage (e.g., the number of deaths) in exporting and importing countries. The estimated
coefficient for this variable indicates the average effect of COVID-19’s damage on
international trade. The other is an interaction term of the COVID-19 variable with the
variable indicating the development of EC business in the respective country. For the latter
variable, we use the readiness of EC business, which indicates how prepared an economy is
to support online shopping. The coefficient for this interaction term shows how such EC
business readiness in each country changes the effect of COVID-19’s damage on trade.

Our major findings can be summarized as follows. A higher number of confirmed
COVID-19 cases or deaths in both importing and exporting countries significantly decreases
international trade. However, we found that EC development mitigates this negative effect
of COVID-19 on trade in importing countries while it does not do so in exporting countries.
These results are robust for our use of multiple measures of EC development. The
insignificant contribution of exporters” EC may indicate that exporters have not adopted EC
business and that it may take some time before they can use EC for international transactions.

This contrast between exporting and importing countries may indicate that cross-border



business-to-consumer (B2C) EC business is more developed and widely used than cross-
border B2B EC business.

The number of studies on EC is growing in not only the management science literature
but also in the field of economics. Anson et al. (2019) investigated exchange rate pass-
through in online shopping. The influence of distance or virtual proximity on cross-border
EC has been examined by Hortagsu et al. (2009), Gomez-Herrera et al. (2014), Hellmanzik et
al. (2015), and Lendle et al. (2016).! These studies consistently found that geographical
distance mattered not only in offline transactions but also in online transactions. Chang and
Meyerhoefer (2020) examined the effect of COVID-19 on online food shopping in Taiwan.
They discovered that an additional confirmed case of COVID-19 increased online sales by
5.7% and the number of online customers by 4.9%. This finding indirectly supports our
expectation that online shopping mitigates the negative effect of COVID-19 on international
trade.

Our study is also related to the literature on the international trade-COVID-19 nexus.
Fuchs et al. (2020) empirically investigated whether previous economic linkages established
through trade and investment as well as political relations were associated with China’s
export pattern of critical medical goods. Hayakawa and Mukunoki (2020a, 2020b, 2020c)
investigated the effects of COVID-19 on worldwide trade. Like Chang and Meyerhoefer
(2020), Hayakawa and Mukunoki (2020a, 2020c) examined how the number of confirmed
COVID-19 cases in addition to that of COVID-19 deaths affected international trade or
global value chains. Hayakawa and Mukunoki (2020b) also investigated if the existence of
lockdown policies, such as stay-at-home and workplace-closing orders, reduced
international trade by employing monthly trade data. These studies established the negative
effects of COVID-19, particularly in exporting countries. Against this backdrop, we
empirically investigate how EC businesses change such negative effects of COVID-19.

The remainder of this study is organized as follows. Section 2 summarizes our
conceptual framework regarding the relationship between COVID-19’s effects on trade and
EC. After explaining the empirical framework used to examine this relationship in Section

3, we report our estimation results in Section 4. Section 5 concludes.

2. Conceptual Framework

This section provides a conceptual framework about how COVID-19 affects trade
between countries and how EC mitigates the possible negative impact of COVID-19. The
spread of infectious diseases and lockdown policies influence both the demand and supply

! Examples of other studies on EC include Einav et al. (2014), Biswas and Kennedy (2016), Cavallo (2017),
and Dolfen et al. (2019).
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sides of the economy. On the demand side, COVID-19 damage such as disease and death
decreases aggregate demand by reducing people’s earnings. Lockdown policies and social
distancing lower people’s mobility in retail, shrinking the markets for non-essential
products that are durable and “postpone-able” (Baldwin and Tomiura, 2020). Decreased
demand for non-essential products reduces imports of those products, although the spread
of COVID-19 is likely to increase imports of essential products such as food and medical
supplies.

On the supply side, the disease and death of people due to COVID-19 decreases the
workforce. Lockdown measures and social distancing decrease people’s mobility in
workplaces. These shocks reduce the supply of products and exports. Moreover, the
suspension of production activities, delivery delays of input materials, and a decline in
maritime transportation have caused supply chain disruptions and decreased supply.
Although the introduction of a telecommuting system would underpin firms’ activities, the
lack of physical interaction might decrease productivity, reducing supply further. A
negative shock on productivity discourages firms from entering export markets, as
indicated by Meltiz (2003). Furthermore, the ban on overseas business trips makes it
challenging to obtain information about foreign customers, increasing market penetration
costs and decreasing exports, as suggested by Arkolakis (2010).

The development of EC business will help mitigate the negative impact on both the
demand side as well as the supply side. On the demand side, B2C EC business gives
consumers options for purchasing products online without visiting brick-and-mortar retail
stores. Watanabe and Omori (2020) found that online consumption of goods and services
has been increasing while offline consumption has been decreasing during the COVID-19
pandemic. The opportunity to sell products online and deliver them directly to consumers
prevents producers’” and retailers’” earnings from decreasing. Thus, the availability of EC in
importing countries is expected to mitigate the negative effect of COVID-19 on import
demand. We call this effect the demand-preserving effect of EC business.

On the supply side, the development of B2B EC (e.g., online exhibitions or online
catalogs) will play a key role in mitigating supply disruptions. Garicano and Kaplan (2001)
have suggested that B2B EC reduces coordination costs between buyers and sellers because
searching for products, sellers, and prices will be less costly if conducted online. Thus, under
supply disruptions, B2B EC will help producers match new intermediates and service
suppliers. The role of B2B EC in finding new partners is pivotal in improving firm
performance. Lee et al. (2003) classified B2B EC into “basic B2B EC” and “collaborative B2B
EC.” Basic B2B EC represents the B2B networks with the primary role of receiving and
sending orders online. Collaborative B2B EC represents the B2B networks that help establish
new opportunities for collaboration with network partners. Based on survey data, Lee et al.
(2003) showed that collaborative B2B EC improves firm performance while basic B2B EC
has a limited role. Therefore, B2B EC that establishes new links between buyers and sellers
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will mitigate supply shocks and weaken the negative effect of COVID-19 on export supply.
We call this effect the supply-preserving effect of EC business.

3. Empirical Framework

Based on the conceptual framework explained in the previous section, this section
presents the empirical framework that we use to investigate the impact of COVID-19 on

trade. Our basic model is specified as follows.

Trade;jym = exp{a,COVID;ym + B1COVIDjym + 8ijy + Sijm + Sym} " €ijym (1)

ijym J ijy

Trade;j,,, isthe export value from country i to j in month m of year y. As explained in more
detail later, COVID;y,, and COVID,,,, represent the extent of COVID-19 damage in
exporting and importing countries, respectively. We control for three kinds of fixed effects
(8ijy.
control for standard gravity variables such as geographical distance in addition to the effects

Oijm, and &y, ). €, is a disturbance term. Country-pair year fixed effects (§;;y )

of trade agreements, importer’s demand sizes, and exporter’s factor prices (e.g., wages).
Country—pair month fixed effects (6;j,,) control for the seasonality of trade between the two
countries. §,,, denotes year-month fixed effects, which control for global shocks.

In Equation (1), we capture the average effect of COVID-19 on trade using the
coefficients for the COVID variables. We extend this model to examine the role of EC
business. Specifically, our estimation equation is modified as follows.

Trade;jym, = exp{a; COVID;ym + a;COVIDyy,, X EC; + B,COVID;y,

+ ﬂZCOVIDjym X EC] + 5ijy + 5ijm + 5ym} " €ijym

o @)
In this extended model, we add the interaction terms of the COVID variables with the
development of EC business (EC). The coefficient for the interaction term indicates how the
impact of COVID-19 on trade differs according to level of EC development. While the non-
interacted terms of the COVID variables are expected to have negative coefficients, the
demand-preserving and supply-preserving effects of EC business discussed in Section 2 will
produce positive coefficients for the interacted terms. We estimate this equation using the
Poisson pseudo maximum likelihood (PPML) method.

Our data sources are as follows. The study covers trade from January to August in
2019 and 2020. We obtain monthly data on both exports and imports in the reporting
countries for these periods from the Global Trade Atlas maintained by the IHS Markit.> The
export values are included in the dataset after multiplying them by 1.05 to roughly adjust

for freight and insurance charges. Our dataset consists of trade values among 34 reporting

2 See https://connect.ihsmarkit.com/gta/home.



countries and their 145 partner countries, which are listed in Appendix A.? As a measure of
COVID-19 damage, we use the number of COVID-19 cases and deaths, data on which are
obtained from the European Centre for Disease Prevention and Control.* Specifically, we use
the sum of the number of new cases and deaths in each month for 2020. The numbers are
set to zero for 2019.> While these numbers indicate the extent of physical damage, a high
number of cases or deaths discourages even uninfected persons from working or going
outside. Thus, we expect these numbers to be quite related to the economic conditions
caused by COVID-19.

The more challenging issue lies in the variable for EC business because of data
limitations. One of the measures is the readiness of EC businesses. For example, the UNCTAD
B2C E-commerce Index 2019 (hereafter, the EC index) is available from the United Nations
Conference on Trade and Development (UNCTAD) website.® According to its explanation,
a higher EC index value indicates that an economy is more prepared to support online
shopping. The index consists of four indicators in 2018 that are highly related to online
shopping.” The UNCTAD also shows that the extent to which people shop online in a
country is correlated with the value of the index, with an adjusted R-squared value of 0.8.
In the baseline analysis, we use this index. In the later analysis, we also use the share of EC
retail sales out of total retail sales, which indicates the outcome or magnitude of EC business.

The EC index indicates to what extent people can use online services to shop. Thus,
the interaction term of this index with COVID-19 in an importing country is related to the
role of the readiness or availability of the B2C market in the trade impact of COVID-19.
Namely, its coefficient shows the demand-preserving effect. Although the EC index
basically covers B2C EC, we assume that it is positively correlated to B2B EC. This
assumption seems reasonable because counties with a large B2C EC market tend to have a
large B2B EC market. Indeed, as shown in Figure 1, according to the Global Information
Technology Report 2015 by the World Economic Forum and Institut Européen
d’Administration des Affaires INSEAD), B2B Internet use is positively and highly correlated
with B2C internet use among 143 countries.® Thus, with the EC index, we expect the

3 One issue is that trade values are not separately available between January and February when China
is a reporting country. Thus, we do not use those data.

* See https://data.europa.eu/euodp/en/data/dataset/covid-19-coronavirus-data.

5 The use of their ratio to total population did not change our results by much because we controlled for
country-pair fixed effects.

¢ See https://unctad.org/en/PublicationsLibrary/tn_unctad_ict4d14_en.pdf.

7 The index is calculated as the average of four indicators (i.e., each indicator carries the same weight)
using data for 2018 or the latest available. Those include account ownership at a financial institution or
with a mobile money service provider, individuals using the Internet postal reliability index (drawn from
the Universal Postal Union), and secure Internet servers.

8 B2B Internet use is based on the question, “In your country, to what extent do businesses use ICTs for
transactions with other businesses?” Similarly, for B2C Internet use, the question is, “In your country, to
what extent do businesses use the Internet for selling their goods and services to consumers?” A score is
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coefficient for the interaction term with COVID-19 in exporting countries to show the
supply-preserving effect. In short, both interaction terms are expected to have positive

coefficients.
=== Figure 1 ===

Table 1 shows the top 10 and bottom 10 countries in the EC index. Those data are
available for 152 countries. Most of the top 10 countries are European countries. The
Netherlands is the top-ranking country, followed by Switzerland. The United States, China,
and Japan, which have big EC markets, are not listed here. Thus, we should keep in mind
that this index reflects the readiness of EC businesses rather than their size. In contrast,
Afghanistan is the worst country in terms of the readiness of EC businesses, followed by
Liberia. Overall, the EC index seems to take a higher value for countries with a higher

income.

—=Table 1 ==

4. Empirical Results

This section reports our estimation results for Equation (2). The basic statistics for our
variables are listed in Table 2. Table 3 reports the estimation results. We cluster standard
errors by country—pair. Columns (I) and (II) use the number of cases and deaths for the
COVID variables, respectively. The coefficients for both importer’s and exporter's COVID
variables are significantly negative in terms of both the number of cases and deaths. These
results indicate that the damage caused by COVID-19 in both exporting and importing
countries has a negative effect on trade, as found by Hayakawa and Mukunoki (2020a). The
coefficients for the interaction terms with the EC variable for importers are estimated to be
significantly positive in terms of both the number of cases and deaths. On the export side,
on the other hand, only the interaction term with the number of confirmed cases has a

significantly positive coefficient.
===Tables 2 & 3 ===

We conduct three kinds of robustness checks on the results above. First, although we

prefer the readiness measure of EC, we also try to use the market size of EC. Specifically,

assigned to each question ranging from zero (not at all) to seven (to a great extent). The correlation
coefficient between these two scores is 0.91.
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we use the share of retail EC sales out of total retail sales in 2019, data for which are obtained
from eMarketer.® This variable is not a direct measure of EC size because it is normalized by
total retail sales and is thus related to the readiness of EC transactions, to some extent.
Nevertheless, this measure is based on the actual (i.e., not the potential) size of EC
transactions in the pre-pandemic period. Therefore, we examine this variable for a
robustness check by interacting it with the COVID variables. The results are presented in
Columns (III) and (IV). Non-interacted terms of the COVID variables again have
significantly negative coefficients. While the coefficients for the interaction term for
importers are significantly positive, the interaction term for exporters has negative
coefficients for both the number of cases and deaths.

Second, we further control for the heterogeneous effects of COVID-19 according to the
level of economic development of each country. As shown in Table 1, higher income
countries seem to have a higher EC index value. There are various reasons why the negative
effects of COVID-19 are lower in high-income countries. For example, the hygienic
environment is better in high-income countries than low-income countries. We introduce
the interaction terms of the COVID variables with the dummy variables on the income
groups to which the countries belong. The information on this dummy variable is obtained
from the country classification according to the income level assigned by the World Bank.
Each country is categorized as either high-income, upper-middle income, lower-middle
income, or low-income. The base category is set to high-income countries.

Columns (V) and (VI) report the results. The significantly negative coefficients for the
(non-interacted) COVID variables imply negative effects for high-income exporters and
importers. All interaction terms with dummy variables on income groups have insignificant
coefficients. Thus, there are no significant differences in the trade effects of COVID-19
according to a country’s income class. Non-high-income countries also suffer from a similar
magnitude of negative effects as those observed in high-income countries. As is consistent
with the results in the previous columns, the interaction terms with the EC index again have
significantly positive coefficients for importers but not for exporters.

These results indicate that EC development in importing countries contributes to
mitigating the negative effect of COVID-19 on trade while that in exporting countries does
not. Namely, we discovered a demand-preserving effect of EC business but not a supply-
preserving effect. B2C EC business plays a key role in the result for importing countries.
Although the cross-border B2C EC market has grown since the pre-pandemic period, more
consumers seem to have switched their shopping pattern from in-person to online during
the pandemic period. In contrast, the insignificant result in exporting countries may indicate

that cross-border B2B business is still in a transitional period. Online business discussion or

° The top 10 countries include China, the United Kingdom (UK), South Korea, Denmark, Norway, the
US, Finland, Sweden, Japan, and France.
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matching is becoming popular because business travel is restricted in most countries. It will
take more time for the transactions in the form of cross-border B2B business to grow in
international trade.

Another reason for the insignificant result in exporting countries might be attributable
to our use of the B2C EC index for B2B EC. Because of this possible problem, we drop the
exporter-side trade effects and focus on the importer side and further examine the
robustness of the results for importing countries. Specifically, we estimate the following

equation.
Tradeijym = exp{ﬁlCOVID]ym + ﬁZCOVID]ym X EC] + 5ijy + 6Um + 5iym} ' Eijym (3)

All exporter-specific effects, including the effects of COVID-19, are absorbed by exporter—
year-month fixed effects (§;y,,). The estimation results are shown in Table 4. We use two
types of EC variables and control for the heterogeneous effects of COVID-19 according to
the economic development level of the importing country. Similar to the results in Table 3,
the coefficients for the importer's COVID-19 variable are significantly negative, while its
interaction terms with the EC index have significantly positive coefficients (except for
Column (IV)).

=== Table 4 ===

Last, as another robustness check on the results for importing countries, we use an
alternative measure of COVID-19. Specifically, we use the share of days in each month when
stay-at-home orders were effective in the importing countries. We obtained the necessary
information from the Oxford COVID-19 Government Response Tracker (OxCGRT) (Hale et
al., 2020). The OXCGRT systematically collects information on several different common
policy responses that the governments of more than 160 countries have taken to respond to
the pandemic using 17 indicators. The measure for importing countries was constructed
using “C6 Stay-at-home requirements,” which includes “1 - recommends not leaving home,”
“2 - requires not leaving home, with exceptions for daily exercise, grocery shopping, and
‘essential’ trips,” and “3 - requires not leaving home with minimal exceptions (e.g., allowed
to leave once a week, only one person can leave at a time, etc.).” Regardless of the degree of
the severity of the orders, we counted the number of days when a score of at least one was
registered and used its share out of the total number of days in each month. We label this
measure “Imp Stay.”

The results are shown in Table 5. As in the previous tables, we use the two kinds of
EC variables and control for the heterogeneous effects of COVID-19 according to the level
of economic development of the importing countries. We discovered that the coefficients

for Imp Stay are significantly negative, which indicates that the longer the period of stay-at-
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home orders in importing countries is, the smaller the volume of international trade
becomes. Its interaction term with the EC variables has significantly positive coefficients, as
is consistent with the results presented in the previous tables. In sum, we conclude that EC
development in the importing countries contributes to mitigating the negative effects of
COVID-19 on trade.

=== Table 5 ===

5. Concluding Remarks

In this paper, we showed that EC in importing countries mitigates the negative impact
of COVID-19 on international trade. With the prospect of a prolonged COVID-19 pandemic,
the possible future emergence of new infectious diseases, and the advancement of digital
transformation, EC is likely to increase in importance in domestic and international
transactions. Indeed, EC can play a significant role in contributing to the growth of the
global economy by promoting globalization via expanded trade. To achieve healthy growth
in EC, the establishment of a rules-based, free, open, stable, and transparent environment
for conducting EC business is important. While the rules on EC have been constructed as a
part of many free trade agreements such as the Comprehensive and Progressive Trans-
Pacific Partnership agreement and the EU-Japan Economic Partnership Agreement, an
international rule or agreement has not yet been established. In December 2017, 71 WTO
members declared that they would initiate exploratory work toward future WTO
negotiations on digital trade. Since then, several meetings have been held with additional
members but negotiations have not yet begun. A number of challenges must be handled
before negotiations can even start. It is hoped that negotiations begin and are concluded
soon so that international EC business will grow rapidly, contributing to overall economic
growth.
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Table 1. The EC Index

Best 10 countries Worst 10 countries
EC index EC index
Netherlands 96.4 Niger 5.4
Switzerland 95.5 Chad 8.5
Singapore 95.1 Burundi 9.0
Finland 94 .4 Comoros 13.1
United Kingdom 94.4 Dem. Rep. of the Congo 13.8
Denmark 94.2 Congo 14.0
Norway 93.4 Guinea 14.3
Ireland 93.3 Mauritania 16.5
Germany 92.9 Liberia 16.7
Australia 91.8 Afghanistan 18.2

Source: UNCTAD B2C E-commerce Index, 2019.
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Table 2. Basic Statistics

Obs Mean Std. Dev. Min Max

Trade 129,516  1.6E+08 9.26E+08 0 4.2E+10
In (1+Imp cases) 129,516 3.093 4.175 0 14.500
In (1+Imp cases) * Imp EC 129,516 2.144 3.185 0 13.202
Imp Stay 129,516 0.270 0.424 0 1
Imp Stay * Imp EC 129,516 0.178 0.303 0 0.964
In (1+Exp cases) 129,516 3.099 4.179 0 14.500
In (1+Exp cases) * Exp EC 129,516 2.164 3.194 0 13.202
In (1+Imp deaths) 129,487 1.612 2.676 0 10.965
In (1+Imp deaths) * Imp EC 129,487 1.137 2.047 0 10.011
In (1+Exp deaths) 129,489 1.618 2.676 0 10.965
In (1+Exp deaths) * Exp EC 129,489 1.146 2.051 0 10.011

Sources: Authors” computation.
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Table 3. Baseline Results

(1) (D v V) (VD)
In (1+Imp COVID) -0.041***  -0.054*** -0.016*** -0.014*** -0.039*** -0.063***
[0.004] [0.006] [0.002] [0.003] [0.008] [0.011]
In (1+Imp COVID) * 1 for Imp L 0.013 0.023
[0.015] [0.022]
In (1+Imp COVID) * 1 for Imp LM -0.001 0.000
[0.005] [0.007]
In (1+Imp COVID) * 1 for Imp UM -0.001 0.005
[0.003] [0.005]
In (1+Imp COVID) * Imp EC 0.037***  0.055***  0.034** 0.025 0.036***  0.065***
[0.006] [0.009] [0.017] [0.016] [0.009] [0.012]
In (1+Exp COVID) -0.033*** -0.033*** -0.017*** -0.022*** -0.030*** -0.034**
[0.005] [0.006] [0.003] [0.004] [0.011] [0.015]
In (1+Exp COVID) * 1 for Exp L 0.022 0.025
[0.014] [0.023]
In (1+Exp COVID) * 1 for Exp LM -0.003 -0.004
[0.005] [0.007]
In (1+Exp COVID) * 1 for Exp UM -0.001 0.001
[0.004] [0.006]
In (1+Exp COVID) * Exp EC 0.012** 0.012 -0.054**  -0.009 0.009 0.012
[0.006] [0.007] [0.023] [0.017] [0.012] [0.016]
Ecom measure Index Index Share Share Index Index
COVID measure Cases Deaths Cases Deaths Cases Deaths
Log pseudolikelihood -1E+11 -1E+11 -1E+11 -1E+11 -1E+11 -1E+11
Pseudo R2 0.9972 0.9972 0.9971 0.9971 0.9972 0.9972
No. of obs 128,628 128,516 128,628 128,516 127,548 127,436

Notes: This table reports the estimation results obtained using the PPML method. ***, **, and * indicate,
respectively, the 1%, 5%, and 10% levels of statistical significance. The standard errors reported in
parentheses are those clustered by country pair. In all specifications, we control for country pair-year
fixed effects, country pair-month fixed effects, and year-month fixed effects. “COVID measure” indicates
the measure of the COVID-19 variables. “Cases” and “Deaths” represent the number of confirmed cases
and deaths, respectively. “Ecom measure” indicates the variable on the EC. For “Index,” we use the
UNCTAD B2C E-commerce Index 2019, while we employ the share of retail EC sales out of total retail
sales in 2019 for “Share.” For income class, “L,” “LM,” and “UM” indicate low income, lower-middle

income, and upper-middle income, respectively.
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Table 4. Estimation Results for Importers

M) Mm@y @V V) (VD
In (1+Imp COVID) -0.044***  -0.062*** -0.018*** -0.013*** -0.041*** -0.059***
[0.004] [0.006] [0.002] [0.003] [0.007] [0.011]
In (1+Imp COVID) * 1 for Imp L 0.011 0.019
[0.014] [0.021]
In (1+Imp COVID) * 1 for Imp LM -0.001 -0.003
[0.005] [0.006]
In (1+Imp COVID) * 1 for Imp UM -0.002 -0.001
[0.003] [0.004]
In (1+Imp COVID) * Imp EC 0.041***  0.064***  0.039** 0.013 0.038***  0.062***
[0.006] [0.008] [0.016] [0.017] [0.008] [0.012]
Ecom measure Index Index Share Share Index Index
COVID measure Cases Deaths Cases Deaths Cases Deaths
Log pseudolikelihood -1E+11 -1E+11 -1E+11 -1E+11 -1E+11 -1E+11
Pseudo R2 0.9976 0.9976 0.9976 0.9976 0.9976 0.9976
No. of obs 128,628 128,570 128,628 128,570 128,088 128,030

Notes: This table reports the estimation results obtained using the PPML method. ***, **, and * indicate,

respectively, the 1%, 5%, and 10% levels of statistical significance. The standard errors reported in

parentheses are those clustered by country pair. In all specifications, we control for country pair-year

fixed effects, country pair-month fixed effects, and exporter—year—-month fixed effects. “Covid measure”

indicates the measure of the COVID-19 variables. “Cases” and “Deaths” represent the numbers of

confirmed cases and deaths, respectively. “Ecom measure” indicates the variable on the EC. For “Index,”

we use the UNCTAD B2C E-commerce Index 2019, while we employ the share of retail EC sales out of

total retail sales in 2019 for “Share.” For income class, “L,” “LM,” and “UM” indicate low income, lower-

middle income, and upper-middle income, respectively.
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Table 5. An Alternative COVID Measure

) (ID) (I1T)

Imp Stay -0.363*** -0.091*** -0.435***
[0.038]  [0.016]  [0.074]
Imp Stay * 1 for Imp L 0.176
[0.107]
Imp Stay * 1 for Imp LM 0.051
[0.041]
Imp Stay * 1 for Imp UM 0.014
[0.030]
Imp Stay * Imp EC 0.380***  0.521***  (.459***
[0.048]  [0.111]  [0.081]
Ecom measure Index Share Index
Log pseudolikelihood -1.2E+11  -1.2E+11 -1.2E+11
Pseudo R2 0.9976 ~ 0.9975  0.9976
No. of obs 128,628 128,628 128,088

Notes: This table reports the estimation results obtained using the PPML method. ***, **, and * indicate,
respectively, the 1%, 5%, and 10% levels of statistical significance. The standard errors reported in
parentheses are those clustered by country pair. In all specifications, we control for country pair-year
fixed effects, country pair-month fixed effects, and exporter—-year-month fixed effects. “Ecom measure”
indicates the variable on the EC. For “Index,” we use the UNCTAD B2C E-commerce Index 2019, while
we employ the share of retail EC sales out of total retail sales in 2019 for “Share.” For income class, “L,”
“LM,” and “UM” indicate low income, lower-middle income, and upper-middle income, respectively.

“Imp Stay” indicates the share of days when stay-at-home orders were effective in importing countries.
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Figure 1. Correlation between B2B Internet Use and B2C Internet Use
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Source: The Global Information Technology Report, 2015.

Note: The correlation coefficient is 0.91.

18



Appendix A. Study Countries

34 Reporting Countries (ISO 3-letter codes):

ARG, AUS, AUT, BEL, BRA, CAN, CHE, CHN, CIV, DEU, DNK, ESP, FRA, GBR, GRC,
HKG, IDN, IRL, ISR, JPN, KEN, KOR, LUX, MEX, MYS, NLD, PHL, PRT, RUS, SGP, SWE,
THA, USA, ZAF

145 Partner Countries (ISO 3-letter codes):

AFG, AGO, ALB, ARE, ARG, AUS, AUT, AZE, BDI, BEL, BEN, BFA, BGD, BGR, BHR, BIH,
BLR, BLZ, BOL, BRA, BTN, BWA, CAN, CHE, CHL, CHN, CIV, CMR, COG, COL, COM,
CRI, CYP, CZE, DEU, DJI, DNK, DOM, DZA, ECU, EGY, ESP, EST, ETH, FIN, FRA, GAB,
GBR, GEO, GHA, GIN, GRC, GTM, HKG, HND, HRV, HTI, HUN, IDN, IND, IRL, IRN, IRQ),
ISL, ISR, ITA, JAM, JOR, JPN, KAZ, KEN, KGZ, KHM, KOR, KWT, LAO, LBN, LBR, LBY,
LKA, LSO, LTU, LUX, LVA, MAR, MDA, MDG, MEX, MLL, MMR, MNG, MOZ, MRT, MUS,
MWI, MYS, NAM, NER, NGA, NIC, NLD, NOR, NPL, NZL, OMN, PAK, PAN, PER, PHL,
POL, PRT, PRY, QAT, ROM, RUS, RWA, SAU, SDN, SEN, SGP, SLE, SLV, SVK, SVN, SWE,
SYR, TCD, TGO, THA, TJK, TTO, TUN, TUR, TZA, UGA, UKR, URY, USA, UZB, VEN,
VNM, YEM, ZAF, ZMB, ZWE
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