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Abstract
This paper examines the impact of China’s “Zero-Covid”
policy on subnational cross-region export performance
during 2019–2021. Using monthly export data at the
product-destination level for China’s 31 provinces and
municipality cities, we find that new infections in a
region have a significantly negative effect on the region’s
export growth, particularly for non-processing exports
and industries with low dependence on remote work-
ing and products that are more substitutable and used
mostly in the downstream of supply chains. However,
restrictions on people inflows have no significant effect.
The severity of the pandemic in export destinations is
negatively correlated with China’s export growth, sug-
gesting an important demand-side reason for China’s
export downturn during the pandemic.
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1 INTRODUCTION

Since the initial outbreak of the Covid-19 pandemic in 2020, there has been widespread specula-
tion about how it will shape the global economy in the short and long term. China implemented
the “Zero Covid” policy from January 2020 to the end of November 2022, imposing signifi-
cant restrictions on human mobility. These measures have had a significant impact on China’s

Rev Int Econ. 2023;1–29. wileyonlinelibrary.com/journal/roie © 2023 John Wiley & Sons Ltd. 1

https://orcid.org/0000-0002-2110-4162
https://orcid.org/0000-0002-2361-3833
http://wileyonlinelibrary.com/journal/ROIE
http://crossmark.crossref.org/dialog/?doi=10.1111%2Froie.12696&domain=pdf&date_stamp=2023-07-07


2 TANG and ZHENG

economy, the second largest in the world, as well as on many other economies due to their trade
and financial ties with China.

This paper aims to provide a systematic empirical analysis of the impact of the Covid-19
pandemic and related policies in China on the country’s export performance, using disaggre-
gated data. By examining the effects of new Covid infections, local government policy responses,
and global demand fluctuations on China’s exports, this study aims to offer policy implica-
tions that can be applied to future public health crises. The empirical evidence presented in
this paper will shed light on the complex relationship between the pandemic and China’s
export performance and contribute to a better understanding of the pandemic’s economic
consequences.

This study uses monthly export data for China’s 31 provinces and municipality cities at the
product-destination level to investigate the effects of local infections and inferred local gov-
ernment restrictions on human mobility on regional export performance, while controlling
for destination market demand shocks. The results show that an increase in the number of
new infections in a region, which serves as a proxy for the local government’s restrictions on
human mobility, has a significantly negative impact on regional export growth. Specifically, a
10% increase in the (lagged) number of infections compared to same month the previous year
in a region is associated with a 0.9% decline in the region’s export growth over the same period.
These results remain robust to the control of unobserved product cycles and regional comparative
advantages in China.

This effect is more pronounced in industries that depend less on remote working and
in the downstream of the supply chains, and for products that are more substitutable, with
longer-lasting effects for non-processing exports. Conversely, local government restrictions on
human inflows from other regions have an insignificant effect. As expected, the severity of the
pandemic in the export destination is negatively correlated with China’s export growth. In partic-
ular, a 10% year-on-year increase in the number of newly confirmed infections in the destination
is associated with a 0.04% decline in a Chinese region’s exports on average (i.e., average across
regions, products, and destinations). These results suggest an important demand-side factor
behind China’s export downturn during the Covid pandemic.

This paper relates to several strands of literature. First, it relates to the extensive literature
on economic recession triggered by trade fluctuation (Baldwin, 2009; Bems et al., 2013; Chor &
Manova, 2012; Levchenko et al., 2010). Second, the mobility restriction indices used in this paper
are closely related to the studies on remote work and migration patterns (Brinatti et al., 2021; Espi-
tia et al., 2022; Ramani & Bloom, 2021), transmission of infections (Fang, Wang, & Yang, 2020) and
optimal lockdown policies (Acemoglu et al., 2020; Fajgelbaum et al., 2020; Moser & Yared, 2020)
of the current Covid-19 pandemic. This paper also adds to the heated discussion about the impact
of pandemic on global economic performance, including its implications for economic uncer-
tainty (Jiang et al., 2021), productivity (Bloom et al., 2020), labor market (Antràs, 2020; Chernoff &
Warman, 2020; Fang, Ge, et al., 2020) and gender inequality (Alon et al., 2020; Fairlie et al., 2021).

Third, this paper contributes to the rapidly growing literature on the impact of the current
Covid-19 pandemic on international trade. In particular, Antràs et al. (2023) study the effects of
the pandemic shock and its resulting reduction in cross-border business travel on international
trade, and hence the overall welfare changes. Chen et al. (2022) evaluate the economic cost of
China’s lockdown policies using data on truck flows across cities. Finally, this paper discusses the
heterogeneous effect of Covid-related shocks for different product types and stages of production
along the global supply chains, and it is thus related to the studies on the macroeconomic shocks
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TANG and ZHENG 3

on supply chain resilience (Acemoglu & Tahbaz-Salehi, 2020; Bonadio et al., 2020; di Giovanni
et al., 2022; Grossman et al., 2021).

The goal of this paper is straightforward—to examine how the changes in the severity of the
Covid-19 infections and the government’s corresponding travel restrictions within and between
regions under China’s so-called “Zero Covid” policy affect regional and thus national export
performance, as well as potential heterogeneous effects across products and industries. These
facts are important for understanding the way the pandemic and its related policy shape China’s
exports and thus global trade. The results may help us forecast the development of global trade
when China’s draconian pandemic restrictive policies are finally retreated.

2 CHINESE LOCAL GOVERNMENTS’ COVID-RELATED
RESTRICTIONS ON HUMAN MOBILITY

The Covid-19 outbreak first emerged in Wuhan, located in the geographical center of China, in
late 2019. The initial outbreak was concentrated in Hubei province in the first quarter of 2020,
but the number of new infections decreased sharply after Wuhan’s government implemented
draconian lockdown measures that restricted human mobility within and between cities. By the
end of the first quarter, the number of new infections had dropped to close to a single digit (see
Figure 1). However, the pandemic spread to other regions in China, leading to sporadic outbreaks
of infections.

F I G U R E 1 Number of new infections at the province level during the initial period. This figure illustrates
the numbers of newly confirmed infection cases by China’s 31 provinces and municipality cities in the first and
second quarters of 2020, when the initial outbreak began. The shades of red in the legend represent the number
of new infections. The darker the color, the more newly confirmed infection cases there are. The two quarters
share the same legend, so the numbers can be compared across quarters. Limited to availability, data of Hong
Kong, Macao and Taiwan are not included. [Colour figure can be viewed at wileyonlinelibrary.com]
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4 TANG and ZHENG

To contain the outbreak, cities with high risks of transmission adopted lockdown policies.
Wuhan’s lockdown policy lasted for almost 3 months from January 23, 2020 to April 8, 2020, and
affected human mobility in various ways. For example, during the lockdown period, total outflow,
inflow, and intra-city mobility in Wuhan all decreased (see Figure 2). Although restrictions on
outflow were tight during the entire lockdown period, restrictions on people inflow (see Figure 3)

F I G U R E 2 Total Outflow Index of Wuhan City and Hubei Province in early 2020. This figure demonstrates
the change of human mobility from the total outflow direction for Wuhan City and Hubei Province during early
2020, when the Covid-pandemic outbreak began and the lockdown policy was carried out. [Colour figure can be
viewed at wileyonlinelibrary.com]

F I G U R E 3 Total Inflow Index of Wuhan City and Hubei Province in early 2020. This figure demonstrates
the change of human mobility from the total inflow direction for Wuhan City and Hubei Province during early
2020, when the Covid-pandemic outbreak began and the lockdown policy was carried out. [Colour figure can be
viewed at wileyonlinelibrary.com]
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TANG and ZHENG 5

and within-city mobility (see Figure 4) began to ease gradually in mid-March 2020. Other provin-
cial and city governments implemented similar policies at different times, providing cross-region
and cross-time variations for the regression analysis.

The Covid-19 pandemic is expected to have a lasting impact on human mobility, both within
and between cities. Using the normalized human inflow of 1 for January 1, 2020, Wuhan’s human
inflow index has not fully recovered to pre-pandemic levels, except for sharp rebounds during

F I G U R E 4 Within-city Intensity Index of Wuhan City and Hubei Province in Early 2020. This figure
demonstrates the change of within-city mobility intensity index of Wuhan City and Hubei Province during early
2020, when the Covid-pandemic outbreak began and the lockdown policy was carried out. [Colour figure can be
viewed at wileyonlinelibrary.com]

F I G U R E 5 Normalized Inflow Index of Wuhan City of the first 4 months across 2019–2022. This figure
shows the trend of normalized inflow index of Wuhan City of the first 4 months across 2019–2022. The lines in
different colors correspond to different years, respectively. By normalizing the index to 1 on Jan 1st, 2020, the
normalized inflow index is comparable across years. [Colour figure can be viewed at wileyonlinelibrary.com]
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6 TANG and ZHENG

F I G U R E 6 Normalized Outflow Index of Henan Province of the first 4 months across 2019–2022. This figure
shows the trend of normalized outflow index of Henan Province of the first 4 months across 2019–2022. The lines
in different colors correspond to different years respectively. By normalizing the index to 1 on Jan 1st, 2020, the
normalized outflow index is comparable across years. [Colour figure can be viewed at wileyonlinelibrary.com]

holiday travel periods, as shown in Figure 5. Similarly, Henan Province’s normalized outflow
index, China’s largest province in terms of labor supply, has not yet returned to pre-Covid levels,
as illustrated in Figure 6. Although Covid-related restrictions on human mobility may not be the
only factor impacting movement patterns, policies that limit inter-regional interactions could play
an important role.

3 DATA AND IDENTIFICATION

3.1 Trade data

We source our data on exports from the China Customs official website (http://stats.customs.gov.
cn/) and collected information from 2018 to 2021. The dataset includes monthly export values
(in US dollars) at the product level (HS 8-digit) for 31 provinces (four of which are municipality
cities) and every export destination (over 200 economies) in various trade regimes (e.g., ordinary
trade regime, processing trade regime, etc.). To account for infrequent trade and reduce noise,
we aggregated the data to the monthly province-HS4-destination level. We then calculated the
(log) difference in export value between each month and the same month in the previous year.
Using the year-on-year difference variable as the dependent variable allows us to control for the
pre-trend of the pandemic period that began in January 2020.

3.2 Covid-19 infection data

We obtain information on Covid-19 infection cases in China’s export partners from the World
Health Organization (WHO) website (https://covid19.who.int/data). The number of Covid-19
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TANG and ZHENG 7

infection cases in China’s 31 provinces and municipality cities was released by China’s National
Health Commission and provincial official governments, and collected continuously multiple
times a day by the web-crawling server of DXY, a prominent online platform and digital service
provider in the healthcare industry in China. To ensure data accuracy, we cross-checked the two
data sources and consulted news reports for the day.

In general, the extent of lockdown measures imposed was proportional to the number of
confirmed infection cases. Our regression analysis at the aggregated year-month-province level
shows a significant negative correlation between an increase in the number of new infections of
a province and its total export value, but no correlation with the number of export product cat-
egories (see Table A2). However, as the severity of the pandemic in most foreign countries has
been worse than that in China since the second quarter of 2020, it is important to control for the
pandemic’s severity in destination economies in our regression analysis.1

3.3 Human mobility data

The data on China’s human mobility from 2019 to 2022 is sourced from the Baidu Qianxi web
platform (https://qianxi.baidu.com/), which records the real-time location of every smartphone
through its Maps Location Based Service (LBS). Baidu Huiyan big data service further analyzes
the information to construct various indices, including within-city human mobility intensity, total
inflow and outflow indices for each city, and inter-city inflow and outflow indices. The reliability
of this dataset is confirmed by research in Science (Kraemer et al., 2020).

The human mobility index from Baidu Qianxi is defined as an exponential function of the
ratio of the number of traveling people to the population, which measures the extent of travel
activities within and across cities. Although we cannot obtain the exact number of people flowing
into or out of the city, the index is comparable across cities and time (Fang, Wang, & Yang, 2020).
We construct comparable travel-restriction indicators within and between provinces triggered by
the “Zero Covid” policy, based on the year-on-year decline in the normalized inflow and outflow
indices. To construct a balanced panel and due to data availability, we use the inflow index from
January to April and October to December in the years 2019 to 2021 (see Figure 7). We fill in the
missing mobility index from October to December in 2019 by adding the average subtraction of
the mobility level in 2021 from that in 2019 to the mobility index level in the same month in 2021,
given that the number of new infections in the fourth quarter of 2021 was relatively low, close to
the pre-Covid situation in 2019. We construct Covid-related travel restrictions by setting the value
in all months of 2019 to be 0, considering that the lockdown policy started in January 2020.

We construct the inflow restriction variable according to Equation (1):

Norm Inflowit =
Inflowit

Inflowi,Jan1st2020

Inflow Restrictionit = ln
(
Norm Inflowi,t−1

)
− ln(Norm Inflowit) (1)

To construct province-level inflow restrictions, we first generate a daily inflow index for each
city by normalizing the raw inflow index to 1 on January 1st, 2020, following the methodology of
Chen et al. (2022). Next, we take the log of the normalized index, compute the 1-year difference,
and multiply it by −1 to reflect the degree of inflow restriction, with higher numbers indicating
more restrictive travel policies. We then calculate the province-level inflow restriction by taking a
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8 TANG and ZHENG

F I G U R E 7 Explanation of the data availability of mobility index. This figure shows the data availability of
mobility indices. We have inflow mobility index from the months of January to April and October to December in
the years 2019–2021. However, the data for the fourth quarter of 2019 is not released. We fill in the missing
mobility index (of October to December in 2019) by adding the average substruction of mobility level in 2021
from that in 2019, to the level of mobility index in the same month in 2021, given that the number of new
infections in the fourth quarter of 2021 was relatively low, which is close to the pre-Covid situation in 2019.
[Colour figure can be viewed at wileyonlinelibrary.com]

weighted average of city-level inflow restriction, with weights equal to the share of a city’s popu-
lation in the province it belongs to. We obtain city-level population size data from the China City
Statistical Yearbook 2019, which reports data for 2018. Monthly inflow restriction is computed by
taking the simple average of daily inflow restriction.

Figure 8 shows the degree of province-level inflow restriction from 2020 to 2022. As illustrated
in the figure, restrictions on people inflows were first strengthened in 2020 and then eased in
2021, with the exception of Heilongjiang. However, in 2022, inflow restrictions in most provinces
were tightened again, although the level of restriction was less severe than that in 2020, except
for Shanghai.

3.4 Empirical strategy

1. Regressions at the Year-Month-Province-HS4 Level

We first estimate the impact of Covid-related policies on China’s export growth at the
year-month-province-product (HS 4-digit) level. In our empirical specifications, China’s “Zero
Covid” policy is proxied by two variables: local Covid-19 new infections and restrictions on people
inflow, which are discussed in Section 3.3.

China has adhered to the “Zero Covid” policy since the outbreak of the pandemic in January
2020 until the end of November 2022. The extent of the within-region travel restrictions, in the
extreme version a complete lockdown, was often strongly correlated with the severity of a Covid
outbreak under China’s “Zero Covid” agenda. As Figure A1 in the appendix illustrates, the cor-
relation between the within-city human mobility index and the (log) number of new infections
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TANG and ZHENG 9

F I G U R E 8 Inflow restriction degree of 31 provinces across 2020–2022. This figure shows the constructed
inflow restriction degree of 31 provinces in China across 2020–2022. First, we generate each city’s daily inflow
index by normalizing the raw inflow on Jan 1st, 2020 to 1, which refers to Chen et al. (2022). We then take
negative 1-year difference of the normalized inflow index (in logarithmic form). Finally, province-level inflow
restriction degree is constructed by taking weighted average of city-level inflow restriction degree, with weights
being the proportion of city population size accounted in that of the province. Monthly inflow restriction is
generated by taking the simple average of the daily inflow restriction. The constructed inflow restriction degree is
comparable across years. Limited to availability, data of Hong Kong, Macao and Taiwan are not included. [Colour
figure can be viewed at wileyonlinelibrary.com]

is −0.42. It is deemed to be difficult to separately identity the independent effect of Covid-related
policy, the degree of the illness, or people’s self-imposed travel restrictions. Therefore, we use the
number of newly confirmed Covid-19 cases as a proxy for within-region travel restriction, which
possibly includes the effect of illness on temporary local labor supply and estimate the following
specification:

Δ ln(1 + Value)ipt = 𝛽0 + 𝛽1 ln(1 + Infections)i,t−1 × Postt−1 + 𝛽2 ln(1 + Infections)i,t−2 × Postt−2

+ 𝛽3 ln(1 + Value)ip,t−12 + FE + 𝜀ipt

Postt =

{
1, if year ≥ 2020
0, otherwise

(2)

The dependent variable in Equation (2) is the change in province i’s monthly (t) log
export value of product p, from the same month in the previous year (ln(1 + Value)ipt − ln(1 +
Value)ip,t−12), with t equal to any of the 36 months over the 2019–2021 period. The main regres-
sors of interest, denoted by ln(1 + Infections)i,t−1 and ln(1 + Infections)i,t−2, represent the log of
province i’s new infections in month t− 1 and t− 2, respectively, and are interacted with Postt,
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10 TANG and ZHENG

a dummy variable taking the value of 1 for all months in 2020 and 2021, and zero otherwise.
The pre-treatment period corresponds to year-to-year changes for each month in 2019, while
the treatment period corresponds to those after 2020 for the provinces with infections. Different
combinations of fixed effects, denoted by FE, are included to control for unobserved aggregate
determinants (e.g., the seasonal fluctuation in product cycles) of provincial and sectoral export
growth that could be related to the pandemic. The province’s one-year lagged (log) export value,
ln(1 + Value)ip,t−12, is also included. The error term is denoted by 𝜀ipt and standard errors are clus-
tered at the province level. The coefficients 𝛽1 and 𝛽2 capture the differential effect of the number
of Covid-19 infections on China’s export growth, while controlling for pre-Covid trends.

Quarantine measures for high-risk groups and social distancing are two effective strate-
gies to control the spread of Covid-19. In a region, the extent to which human mobility is
reduced is indicative of the strength of local travel restrictions. The direct effect of either
the Covid-related policy, the outbreak itself, or people’s self-imposed travel restriction cannot
be separately identified. However, we can still estimate a variant of Equation (2) to exam-
ine the effect of local governments’ restrictions on people inflows, by replacing the inde-
pendent variable of new infections with the Covid-related restrictions in inbound travelers,
as follows:

Δ ln(1 + Value)ipt = 𝛽0 + 𝛽1Inflowi,t−1 × Postt−1 + 𝛽2Inflowi,t−2 × Postt−2

+ 𝛽3 ln(1 + Value)ip,t−12 + FE + 𝜀ipt

Postt =

{
1, if year ≥ 2020
0, otherwise

(3)

In Equation (3), Inflowi,t−1 stands for the Covid-related inflow restriction of province or
municipality city i. It is interacted with Postt, a dummy variable indicating whether the month was
after or being 2020 (which takes the value of 1 when being or after year 2020, and zero otherwise).
Limited to data availability, we use inflow index from the months of January to April and October
to December in the years 2019 to 2021 (see Figure 7). We set the Covid-related inflow restriction
to be 0 in 2019. The coefficients 𝛽1 to 𝛽2 identify the differential effect of the Covid-related travel
restrictions on China’ export growth, controlling for the pre-Covid trends. The meanings of other
variables are consistent with that in Equation (2).

2. Regressions at the Year-Month-Province-HS4-Destination Level

To account for the severity of the pandemic in the export destination, we introduce a more
granular level of analysis by including the dimension of the export destination economy in the
following specification:

Δ ln(1 + Value)ipdt = 𝛽0 + 𝛽1Covidi,t−1 × Postt−1 + 𝛽2Covidi,t−2 × Postt−2

+ 𝛽3 ln(1 + Infectiondt) + 𝛽4 ln(1 + Value)ipd,t−12 + FE + 𝜀ipdt

Postt =

{
1, if year ≥ 2020
0, otherwise

(4)

In Equation (4), the dependent variable is the change of province i’s monthly (t) log
export value of product p to destination d, from the same month in the previous year (ln(1 +
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TANG and ZHENG 11

Value)ipdt − ln(1 + Value)ipd,t−12) over the 2019–2021 period. The independent variable Covidi,t−1
and Covidi,t−2 are equal to ln(1 + Infections)i,t−1 and ln(1 + Infections)i,t−2 as in Equation (2), or
the Covid-related local inflow restriction as in Equation (3).

ln (1 + Infectiondt) is the log of monthly (t) new infections in export destination economy d,
while the province’s 1-year lagged (log) export value ln(1 + Value)ipd,t−12 is also included. FE rep-
resent different combinations of fixed effects, to take aggregate shocks into account. 𝜀ipdt is an
error term. Standard errors are clustered at the province level.

3. Heterogeneity test with product or industrial characteristics

To study which products were more vulnerable to the Covid-related policies, we estimate the
following specification with interaction terms of product or industrial characteristics:

Δ ln(1 + Value)ipdt = 𝛽0 + 𝛽1Covidi,t−1 × Postt−1 + 𝛽2
(
Covidi,t−1 × Postt−1 × Zp

)

+ 𝛽3Covidi,t−2 × Postt−2 + 𝛽4
(
Covidi,t−2 × Postt−2 × Zp

)

+ 𝛽5 ln(1 + Infectiondt) + 𝛽6 ln(1 + Value)ipd,t−12 + FE + 𝜀ipdt

Postt =

{
1, if year ≥ 2020
0, otherwise

(5)

In Equation (5), Zp is a vector of product or industrial characteristics to explain the export
decline. These characteristics are measured based on the data before 2018, prior to the initial
period of Covid-19, to avoid changes induced by the pandemic that would bias the estimates. The
coefficients 𝛽2 and 𝛽4 capture the differential changes induced by Covid-related policies according
to those characteristics. The meanings of other variables are consistent with that in Equation (4).
Table A1 in the Appendix A provides the summary statistics of the variables of interest used in
the regressions.

4 RESULTS

4.1 Baseline results

Table 1 reports the estimates of Equations (2) and (3). In column (1), we find that controlling for
province-year (to tackle unobserved province-specific supply side factors), product-year (to con-
trol for global product cycles), and year-month (to control for seasonal effects like the Lunar New
Year effects) fixed effects, we find that the increase in the number of newly confirmed (cases nor-
malized by city population) is negatively correlated with a region’s export growth, relative to the
pre-Covid period. Specifically, a 10% increase in the (lagged) number of infections compared to
same month the previous year in a region is associated with a 0.9% decline in the region’s export
growth over the same period. In column (2), when the year-on-year changes in the number of new
infections lagged by 1 and 2 months are both included, we find that the 1-month lagged infection
shock that has a quantitatively larger effect (−0.9% decline for each 10% increase in the num-
ber of cases year on year) is associated with a more-than-double effect compared to the 2-month
lagged infection shock (−0.4%). In columns (3) and (4), when we replace the product-year and
year-month fixed effects by the product-year-month (to control for a more higher frequency global

 14679396, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roie.12696 by U

niversity O
f International, W

iley O
nline L

ibrary on [07/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



12 TANG and ZHENG

T
A

B
L

E
1

Th
e

im
pa

ct
of

“Z
er

o
C

ov
id

”
po

lic
y

on
C

hi
na

’s
ex

po
rt

,a
tp

ro
vi

nc
e-

H
S4

le
ve

l.

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Va
ri

ab
le

s
𝚫l

n(
1+

Va
lu

e)

N
or

m
al

iz
ed

ne
w

in
fe

ct
io

ns
(in

la
g

1m
on

th
)

−
0.

09
15

**
*

−
0.

09
00

**
*

−
0.

09
15

**
*

−
0.

09
03

**
*

(0
.0

08
)

(0
.0

08
)

(0
.0

08
)

(0
.0

08
)

N
or

m
al

iz
ed

ne
w

in
fe

ct
io

ns
(in

la
g

2m
on

th
s)

−
0.

04
37

**
*

−
0.

04
38

**
*

(0
.0

06
)

(0
.0

06
)

In
flo

w
re

st
ric

tio
n

(in
la

g
1m

on
th

)
−

0.
13

77
−

0.
11

89
−

0.
14

47
−

0.
12

89

(0
.1

02
)

(0
.0

90
)

(0
.1

06
)

(0
.0

94
)

In
flo

w
re

st
ric

tio
n

(in
la

g
2m

on
th

s)
−

0.
04

48
−

0.
05

55

(0
.0

56
)

(0
.0

60
)

O
bs

er
va

tio
ns

64
2,

31
1

60
4,

78
5

64
0,

74
9

60
3,

22
3

32
5,

45
7

26
0,

63
9

32
4,

64
5

25
9,

94
3

R-
sq

ua
re

d
0.

25
1

0.
25

7
0.

30
5

0.
31

1
0.

27
7

0.
29

7
0.

33
1

0.
35

Pr
ov

in
ce

-Y
ea

rF
E

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
S4

-Y
ea

rF
E

Ye
s

Ye
s

—
—

Ye
s

Ye
s

—
—

Ye
ar

-M
on

th
FE

Ye
s

Ye
s

—
—

Ye
s

Ye
s

—
—

Ye
ar

-M
on

th
-H

S4
FE

—
—

Ye
s

Ye
s

—
—

Ye
s

Ye
s

N
ot

e:
O

bs
er

va
tio

ns
ar

e
by

ye
ar

-m
on

th
-p

ro
vi

nc
e-

pr
od

uc
t(

H
S

4-
di

gi
t)

le
ve

l.
D

at
a

of
Pa

ne
lA

(I
nf

ec
tio

n
Sh

oc
k)

ar
e

fo
re

ac
h

of
th

e
12

m
on

th
sf

ro
m

20
19

to
20

21
(c

ol
um

ns
1–

4)
.D

at
a

of
Pa

ne
lB

(M
ob

ili
ty

Re
st

ric
tio

n
Sh

oc
k)

ar
e

fo
rt

he
m

on
th

so
fJ

an
ua

ry
to

A
pr

il
an

d
O

ct
ob

er
to

D
ec

em
be

rf
ro

m
th

e
ye

ar
s2

01
9

to
20

21
(c

ol
um

ns
5–

8)
.T

he
de

pe
nd

en
tv

ar
ia

bl
e

in
al

lt
he

co
lu

m
ns

is
th

e
lo

g
di

ffe
re

nc
e

in
th

e
va

ria
bl

e
of

in
te

re
st

fr
om

th
e

sa
m

e
m

on
th

a
ye

ar
ag

o.
Th

e
in

fe
ct

io
n

sh
oc

k
an

d
m

ob
ili

ty
re

st
ric

tio
n

sh
oc

k
as

th
e

in
de

pe
nd

en
tv

ar
ia

bl
es

in
20

19
ar

e
se

tt
o

be
0,

as
su

m
in

g
th

at
th

er
e

w
er

e
no

C
ov

id
-r

el
at

ed
sh

oc
ks

fr
om

20
18

to
20

19
.C

ha
ng

es
in

20
19

co
rr

es
po

nd
to

th
e

pr
e-

tr
ea

tm
en

tp
er

io
d,

an
d

af
te

r2
02

0
to

th
e

tr
ea

tm
en

tp
er

io
d

af
te

rt
he

C
ov

id
-1

9
ou

tb
re

ak
in

C
hi

na
(in

W
uh

an
)w

as
an

no
un

ce
d.

O
ne

-y
ea

rl
ag

ge
d

ex
po

rt
sa

nd
co

ns
ta

nt
te

rm
ar

e
al

w
ay

si
nc

lu
de

d
in

th
e

re
gr

es
si

on
s.

St
an

da
rd

er
ro

rs
cl

us
te

re
d

by
pr

ov
in

ce
ar

e
re

po
rt

ed
in

pa
re

nt
he

si
s.

**
*,

**
,*

in
di

ca
te

si
gn

ifi
ca

nc
e

at
th

e
1%

,5
%

,a
nd

10
%

le
ve

ls
,r

es
pe

ct
iv

el
y.

 14679396, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roie.12696 by U

niversity O
f International, W

iley O
nline L

ibrary on [07/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



TANG and ZHENG 13

and domestic product cycles) fixed effects, we find quantitatively similar effects of the infection
shocks.

However, the impact of local governments’ inflow restrictions on exports are not significant
(columns 5–8). Since the impact of mobility restriction on economic performance may take time,
we repeat the analysis at the quarterly rather than monthly level. As shown in Table A3 in the
Appendix A, results in columns (3) and (4) show a significantly negative correlation between a
region’s local inflow restriction and its export growth, when quarterly data are used.

4.2 Robustness checks

Trade is a bilateral economic activity, which is influenced by the economic and social conditions
of both the exporting and importing economies. Therefore, we exploit the rich customs data by
adding the destination dimension to our data set, as discussed in Equation (4), controlling for
the number of newly confirmed infections in destination economies. Results in Table 2 indicate
that after controlling for the severity of new infections or other destination-year level aggregate
shocks, the negative impact of new infections on China’s regional export growth remains sig-
nificant (columns (1) to (4)). Moreover, we find a significantly negative correlation between the
severity of the pandemic in export destinations and China’s export growth (columns (1), (2) and
(6)). Specifically, a 10% year-on-year increase in the number of newly confirmed infections in the
destination is associated with a 0.04% decline in a Chinese region’s exports on average (i.e., aver-
age across regions, products, and destinations). This result suggests an important demand-side
reason for China’s export downturn during the pandemic.

The impact of local governments’ inflow restrictions on export growth remains insignificant
based on monthly sample (columns 5–8), but as shown in Table A3 in the Appendix A, they exert
a significantly negative effect when quarterly data are used, implying that the inflow restriction
policy may take time for the full effects to be observed.

4.3 Considering the different waves of the Covid variants in China

One may be concerned about the comparability of new infections or mobility restriction as prox-
ies for regional Covid-related travel policy, as initial Covid policies may be more restrictive (e.g.,
the lockdown of Wuhan in the early part of 2020 and that of Shanghai in 2022). Therefore, we
take the waves of main variants into consideration, since stricter lockdowns were implemented
during early stage of the outbreak, when people had limited understanding of or effective medi-
cal treatments to respond to a new SARS-CoV-2 variant. The trending and perishing time of each
variant of Covid-19 in mainland China is sourced from the GISAID Initiative database, based on
Elbe and Buckland-Merrett (2017).

Controlling for the different combinations of fixed effects and regions’ (provinces and munic-
ipality cities) lagged total exports to the same dimension, column (1) to (4) in Table 3 indicate
that, at the early stage of the pandemic (Initial Period, Jan 2020 to Nov 2020), the negative impact
of new infections on export growth lasted at least for 2 months, but the degree of obstruction
decreases over time. During the Alpha & Beta variant waves (Dec 2020 to Jun 2021), the negative
impact of new infections on export growth had a lag time of approximately 1 month, but during
which the degree of obstruction was even greater than that in the initial period. This may be due
to the fact that when Alpha & Beta variant waves were trending, the overall infection situation in

 14679396, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roie.12696 by U

niversity O
f International, W

iley O
nline L

ibrary on [07/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



14 TANG and ZHENG

T
A

B
L

E
2

Th
e

im
pa

ct
of

“Z
er

o
C

ov
id

”
po

lic
y

on
C

hi
na

’s
ex

po
rt

,a
tp

ro
vi

nc
e-

H
S4

-d
es

tin
at

io
n

le
ve

l.

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Va
ri

ab
le

s
𝚫l

n(
1+

Va
lu

e)

N
or

m
al

iz
ed

ne
w

in
fe

ct
io

ns
(in

la
g

1m
on

th
)

−
0.

08
13

**
*

−
0.

08
32

**
*

−
0.

08
88

**
*

−
0.

09
01

**
*

(0
.0

04
)

(0
.0

04
)

(0
.0

05
)

(0
.0

05
)

N
or

m
al

iz
ed

ne
w

in
fe

ct
io

ns
(in

la
g

2m
on

th
s)

−
0.

01
52

**
*

−
0.

02
13

**
*

(0
.0

05
)

(0
.0

05
)

In
flo

w
re

st
ric

tio
n

(in
la

g
1m

on
th

)
−

0.
00

86
−

0.
01

51
−

0.
02

32
−

0.
02

81

(0
.0

47
)

(0
.0

43
)

(−
0.

04
8)

(−
0.

04
3)

In
flo

w
re

st
ric

tio
n

(in
la

g
2m

on
th

s)
−

0.
04

85
−

0.
05

3

(0
.0

49
)

(−
0.

05
1)

ln
(1

+
ne

w
in

fe
ct

io
ns

in
th

e
de

st
in

at
io

n)
−

0.
00

46
**

*
−

0.
00

53
**

*
−

0.
00

33
−

0.
00

99
**

*

(0
.0

02
)

(0
.0

02
)

−
0.

00
2

−
0.

00
3

O
bs

er
va

tio
ns

8,
20

7,
09

4
7,

15
2,

00
1

7,
52

4,
22

6
6,

52
7,

53
4

4,
05

2,
30

2
2,

96
2,

37
0

3,
71

1,
27

7
2,

69
8,

73
7

R-
sq

ua
re

d
0.

25
0

0.
25

4
0.

42
3

0.
42

9
0.

26
1

0.
27

1
0.

43
3

0.
44

5

Pr
ov

in
ce

-Y
ea

rF
E

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

D
es

tin
at

io
n-

Ye
ar

FE
Ye

s
Ye

s
—

—
Ye

s
Ye

s
—

—

Ye
ar

-M
on

th
-H

S4
FE

Ye
s

Ye
s

—
—

Ye
s

Ye
s

—
—

Ye
ar

-M
on

th
-H

S4
-D

es
tin

at
io

n
FE

—
—

Ye
s

Ye
s

—
—

Ye
s

Ye
s

N
ot

e:
O

bs
er

va
tio

ns
ar

e
by

ye
ar

-m
on

th
-p

ro
vi

nc
e-

pr
od

uc
t(

H
S

4-
di

gi
t)-

de
st

in
at

io
n

le
ve

l.
D

at
a

of
Pa

ne
lA

(I
nf

ec
tio

n
Sh

oc
k)

ar
e

fo
re

ac
h

of
th

e
12

m
on

th
sf

ro
m

20
19

to
20

21
(c

ol
um

ns
1–

4)
.D

at
a

of
Pa

ne
lB

(M
ob

ili
ty

Re
st

ric
tio

n
Sh

oc
k)

ar
e

fo
rt

he
m

on
th

so
fJ

an
ua

ry
to

A
pr

il
an

d
O

ct
ob

er
to

D
ec

em
be

rf
ro

m
th

e
ye

ar
s2

01
9

to
20

21
(c

ol
um

ns
5–

8)
.T

he
de

pe
nd

en
tv

ar
ia

bl
e

in
al

lt
he

co
lu

m
ns

is
th

e
lo

g
di

ffe
re

nc
e

in
th

e
va

ria
bl

e
of

in
te

re
st

fr
om

th
e

sa
m

e
m

on
th

a
ye

ar
ag

o.
Th

e
in

fe
ct

io
n

sh
oc

k
an

d
m

ob
ili

ty
re

st
ric

tio
n

sh
oc

k
as

th
e

in
de

pe
nd

en
tv

ar
ia

bl
es

in
20

19
ar

e
se

tt
o

be
0,

as
su

m
in

g
th

at
th

er
e

w
er

e
no

C
ov

id
-r

el
at

ed
sh

oc
ks

fr
om

20
18

to
20

19
.C

ha
ng

es
in

20
19

co
rr

es
po

nd
to

th
e

pr
e-

tr
ea

tm
en

tp
er

io
d,

an
d

af
te

r2
02

0
to

th
e

tr
ea

tm
en

tp
er

io
d

af
te

rt
he

C
ov

id
-1

9
ou

tb
re

ak
in

C
hi

na
(in

W
uh

an
)w

as
an

no
un

ce
d.

O
ne

-y
ea

rl
ag

ge
d

ex
po

rt
sa

nd
co

ns
ta

nt
te

rm
ar

e
al

w
ay

si
nc

lu
de

d
in

th
e

re
gr

es
si

on
s.

St
an

da
rd

er
ro

rs
cl

us
te

re
d

by
pr

ov
in

ce
ar

e
re

po
rt

ed
in

pa
re

nt
he

si
s.

**
*,

**
,*

in
di

ca
te

si
gn

ifi
ca

nc
e

at
th

e
1%

,5
%

,a
nd

10
%

le
ve

ls
,r

es
pe

ct
iv

el
y.

 14679396, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roie.12696 by U

niversity O
f International, W

iley O
nline L

ibrary on [07/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



TANG and ZHENG 15

T A B L E 3 Interacted with main variant waves trending in China.

(1) (2) (3) (4)

Sample dimension Year-Month-Province-HS4
Year-Month-Province-

HS4-Destination

Variables 𝚫ln(1 + Value)

Normalized new infections × Initial (both
in lag 1 month)

−0.0875*** −0.0877*** −0.0810*** −0.0876***

(0.009) (0.009) (0.003) (0.004)

Normalized new infections × Initial (both
in lag 2 months)

−0.0419*** −0.0420*** −0.0151*** −0.0209***

(0.007) (0.007) (0.005) (0.005)

Normalized new infections × AlphaBeta
(both in lag 1 month)

−2.6495*** −2.7562*** −1.2934*** −1.3305**

(0.894) (0.925) (0.468) (0.518)

Normalized new infections × AlphaBeta
(both in lag 2 months)

0.0868 0.0128 0.7086* 0.6968*

(0.376) (0.388) (0.376) (0.374)

Normalized new infections × Delta both
(in lag 1 month)

−1.2317 −1.3806 −0.4466 −0.6626

(1.663) (1.690) (0.417) (0.450)

Normalized new infections × Delta (both
in lag 2 months)

−2.5393* −2.6798* −0.1629 −0.3968

(1.428) (1.515) (0.471) (0.535)

ln (1 + new infections in the destination) −0.0053***

(0.002)

Observations 604,785 603,223 7,152,001 6,527,534

R-squared 0.257 0.312 0.254 0.429

Province-Year FE Yes Yes Yes Yes

HS4-Year FE Yes — — —

Year-Month FE Yes — — —

Year-Month-HS4 FE — Yes Yes —

Destination-Year FE — — Yes —

Year-Month-HS4-Destination FE — — — Yes

Note: Observations are by year-month-province-product (HS 4-digit)-destination level. The dependent variable in all the
columns is the log difference in the variable of interest from the same month a year ago. The data of SARS-CoV-2 variants of
concern is sourced from GISAID Initiative, based on Elbe and Buckland-Merrett (2017). The trending and perishing time of
each variant that trending in mainland China is as follows: Initial (Jan 2020–Nov 2020), Alpha & Beta (Dec 2020–Jun 2021),
Delta (Apr 2021–Nov 2021), Omicron (Dec 2021 till now). Since the sample period of this table is 2019–2021, the Omicron
period is not included, and the infection variable in 2019 is set to be 0, assuming that there were no Covid-related shocks from
2018 to 2019. One-year lagged exports and constant term are always included in the regressions. Standard errors clustered by
province are reported in parenthesis. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.
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16 TANG and ZHENG

mainland China were actually eased, leading to a relatively relaxed lockdown restriction in most
regions, during which the lockdown measures might exert a greater impediment on exports if a
region still had serious increasing infections. Moreover, during the Delta variant waves (Apr 2021
to Nov 2021), after controlling for the severity of the pandemic in the importing economy, the
impact of local new infections on China’s exports was no longer significant. This result is reason-
able, given that the pandemic in most foreign countries is seriously worse than that in mainland
China during this period.

4.4 Heterogeneity effects

China is known as the world’s manufacturing factory, with processing trade accounting for about
one third of its total exports. The inputs and final products in processing trade regime are mostly
sourced from and flowing to economies outside mainland China. Therefore, in Table 4, we con-
duct sub-sample regressions according to different trade regimes. Results show that the increase
of one-month lagged new infections of the region exerts a significantly negative impact on local
export growth, in both ordinary (non-processing) and processing trade regimes (columns (1) to
(4)), more so for the latter in the short run. One possible reason is that processing firms tend
to be bigger and more labor-intensive, requiring more workers and thus are more likely to be
impacted from the labor shortage due to Covid or its related travel restrictions.2 As Table A4 in
the Appendix A reports, these results hold when the destination dimension is collapsed.

In contrast, for exports under the ordinary trade regime, the negative impact of new infections
still persists for at least 2 months (as seen in columns (2) and (4)). Similar to the baseline results,
the impact of local inflow restrictions on exports is still not significant for both ordinary and
processing trade regimes (as seen in columns (5) to (8)). However, the negative impact of infection
severity in importing economies still exists (as seen in columns (5) and (7)). This suggests that
the demand side plays an important role in China’s Covid-related export downturn.

In Tables 5 and 6, we investigate the potential heterogeneous effects of “Zero Covid”-related
policies (using new infections as proxies in Table 5 and inflow restriction in Table 6) on China’s
export growth, depending on product or industrial characteristics. To accomplish this, we esti-
mate Equation (5). Firstly, to control the spread of Covid-19, the Chinese government, like
many other countries, promotes “working from home” during the pandemic. Therefore, for both
Tables 5 and 6, in column (1), we analyze the diverse performance of export products under the
influence of “Zero Covid”-related policies, using an above median dummy interaction based on
the home work index provided in Dingel and Neiman (2020). A higher index implies that the
industry is more flexible in adopting the “working from home” approach. We generate a dummy
variable if the index is above the median across HS 3-digit categories. Secondly, in column (2),
we use the interaction term that takes the value 1 if the import demand elasticity, provided by
Broda and Weinstein (2006), is below the median across HS 3-digit categories. Thirdly, in column
(3), we examine the potential differential effects among inputs and final goods (including capital
goods and consumption goods). The interaction term takes the value of 1 if the HS 4-digit product
is an input, according to the UN BEC classification, and zero otherwise. Finally, in column (4),
we use the interaction term that takes the value 1 if the upstreamness index, proposed by Antràs
et al. (2012), is above the median across HS2-digit categories, and zero otherwise.

The results in Table 5 show that the negative effects of new infections are more significant
for exports from industries that rely less on remote working (column (1)), products that are more
substitutable (column (2)), final goods (column (3)), or products produced in the downstream
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20 TANG and ZHENG

of supply chains (column (4)). Similarly, when using mobility restrictions as a proxy for “Zero
Covid”-related policies, the results in columns (3) and (4) of Table 6 suggest that compared to
final goods and downstream products, inputs and upstream products are less adversely affected
by local inflow restrictions. Tables A5 and A6 in the Appendix A show consistent results when
the destination country dimension is collapsed.

5 CONCLUDING REMARKS

This paper investigates the impact of the “Zero Covid”-related policy on export performance
across provinces in China. By analyzing monthly export data at the product-destination level
for China’s 31 provinces and municipality cities for each month between 2019 and 2021, we
find that spikes in new infections in a Chinese region is significantly negatively correlated with
the region’s export growth. This impact is more pronounced for exports in the non-processing
trade regime and for industries that depend less on remote working, final goods, and products
that are more substitutable and used mostly in the downstream of supply chains. Addition-
ally, the severity of the pandemic in the export destination is negatively correlated with China’s
export growth, highlighting the significant role of demand during China’s Covid-related export
downturn.

Despite China’s efforts towards economic development and industrial upgrading, it remains
the world’s largest manufacturing center and is heavily focused on downstream manufacturing,
such as assembly, which requires significant labor inputs. While China has been reducing its
dependence on processing trade regimes and moving towards skill and capital-intensive products,
its current trade regime composition and product portfolio make its exports highly vulnerable to
the negative impact of population restrictions under the “Zero Covid” policy.
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ENDNOTES
1 According to the real-time statistics of Johns Hopkins University, as of 5:30 am on March 16, 2020, the total

number of confirmed Covid-19 cases in the world reached 162,687, of which the total number of confirmed cases
outside China reached 81,625. According to the report from China’s National Health Commission on the same
day, as of 24:00 on March 15, 2020, confirmed cases in China reached 80,860, which means that the total number
of confirmed cases abroad has exceeded that of China.

2 However, when controlling for the severity of the pandemic in the importing economies, the impact of two-month
lagged new infections on processing exports is no longer significant.
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T A B L E A2 Impact of new infections on China’s export performance at the province level.

Variables

(1) (3) (4)

𝚫ln(1 + Value) 𝚫ln(1 + no. HS4) 𝚫ln(1 + no. Destinations)

Normalized new infections
(in lag 1 month)

−0.0701*** 0.0066 −0.0060

(0.016) (0.008) (0.004)

Normalized new infections
(in lag 2 month)

0.0060 0.0071 0.0014

(0.018) (0.007) (0.004)

ln(1 + Value) (in lag 1 year) −0.9800***

(0.063)

ln(1 + no. HS4) (in lag 1 year) −1.0944***

(0.153)

ln(1 + no. Destinations)
(in lag 1 year)

−1.1167***

(0.048)

Constant 21.0412*** 7.0174*** 5.5789***

(1.350) (0.980) (0.240)

Observations 744 744 744

R-squared 0.739 0.574 0.636

Province FE Yes Yes Yes

Year-Month FE Yes Yes Yes

Note: Observations are by year-quarter-province level. Data are for each of the four quarters from 2019 to 2021. The dependent
variables in all the columns are the log difference in the variable of interest from the same quarter a year ago. The infection
shock of independent variable in 2019 is set to be 0, assuming that there were no Covid-related shocks from 2018 to 2019.
Changes between 2018 and 2019 correspond to the pre-treatment period, and 2020 to the treatment period after the Covid-19
outbreak in China (in Wuhan) was announced. Standard errors clustered by province are reported in parenthesis. ***, **, *
indicate significance at the 1%, 5%, and 10% levels, respectively.
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F I G U R E A1 The correlation between within-city intensity and new infections. In this figure, the indicator
on the Y -axis (average within-city intensity) is calculated by the weighted average of the city-level within-city
intensity index, with weights being the proportion of its proportion in that of the province. The indicator on the
X-axis (ln(1+new infections)) is the log form of the number of newly confirmed Covid-19 cases per 10,000
people. Limited to data availability, the sample period in this figure is from Jan to April, 2020, the most severe
period of the Covid-19 pandemic in China, and the dimension is by daily province level. The figure shows that
there is a negative correlation between within-city intensity and the number of new infections, and the
correlation is significant under the 1% significance level, as in the following Table A7.

T A B L E A7 Correlation coefficients between the variables.

Within-city intensity Ln(1+new infections)

Within-city intensity 1.000

ln(1+new infections) −0.418*** 1.000

Note: The results is based on the variables of the above sample in in Figure A1, obtained using the “pwcorr_a”
command in Stata.
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