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This paper examines the trade implications following the termination of the zero-Covid
policy in China. Our event studies indicate a 9.1 percent decline in exports and an 11.5
percent reduc-tion in imports during the first quarter after the policy was revoked. While
exports showed a recovery with a 13.2 percent increase in the second quarter, imports
continued to be subdued at 7.5 percent. Furthermore, we observe significant
heterogeneity in trade response across trading partners, products, and Chinese provinces.
Regions that implemented stricter Covid policies experienced more pronounced trade
contractions, whereas those that received greater economic support during the pandemic
demonstrated a stronger recovery in trade. Our findings under-score the substantial
economic disruptions instigated by the Covid pandemic and illustrate the resilience of
international trade in the face of the cessation of the zero-Covid policy in China.

I. Introduction

Since the onset of the Covid-19 pandemic, China has
implemented stringent policies to restrict disease trans-
mission, including travel limitations, testing requirements,
and complete lockdowns of neighborhoods and entire cities
(Kirby, 2022). The World Bank estimated that these strict
zero-Covid measures reduced gross domestic product
growth to 2.7 percent in 2022, the lowest rate in decades
(The World Bank, 2022). While most other countries lifted
their Covid restrictions in the Spring of 2022, China main-
tained them until November 2022, significantly impacting
the economy and foreign trade (Tianlei, 2022). China’s
trade data shows that exports and imports significantly de-
clined during strict Covid measures. In 2022, exports fell
by 7 percent compared to pre-pandemic levels, while im-
ports dropped by over 10 percent, highlighting the signifi-
cant trade disruptions caused by the zero-Covid policy (Na-
tional Bureau of Statistics of China, 2023).

On November 11, 2022, China’s Joint Prevention and
Control Mechanism Team announced the lifting of the in-
bound flight suspension and revised quarantine measures
for incoming foreign travelers. Several Chinese cities, such
as Guangzhou and Shanghai, then decided to lift their
Covid restrictions despite numerous positive cases. This
initiative compelled the Chinese government to abandon
the zero-Covid policy, removing the requirement for neg-
ative Covid tests for daily activities and travel across re-
gions. The policy shift resulted in a massive Covid outbreak,
with some provinces reporting infection rates of almost

90 percent (Burki, 2023; Huang et al., 2023). This reversal
had an immediate and measurable impact on China’s trade
flows. In the first quarter following the end of the zero-
Covid policy, exports fell by 9.1 percent and imports con-
tracted by 11.5 percent. This sharp decline in trade per-
formance correlates directly with the sudden reopening of
the economy and subsequent labor shortages due to wide-
spread infections. As restrictions eased further, trade began
to recover, with exports rebounding by 13.2 percent in the
second quarter, though imports remained suppressed at 7.5
percent.

Before the abrupt termination of the zero-Covid policy in
China, public health researchers discussed potential open-
ing strategies and their economic implications. Wu et al.
(2023) posited that ending the Covid measures could lead
to an economic recession in China, resulting in lost income,
increased unemployment, and reduced economic activity.
Additionally, a high infection rate among essential workers
could disrupt global supply chains in China, adversely im-
pacting the global economy (Cowling, 2023). The literature
proposed a sequential opening strategy that could signif-
icantly reduce economic losses compared to a nationwide
reopening and effectively suppress the peak of Covid-19
cases (Xu et al., 2023). Instead, the Chinese government
opted for an abrupt end to the zero-Covid policy, causing
considerable disruptions in labor markets and economic ac-
tivities (May et al., 2023; Strumpf & Lin, 2022). The trade
implications of this policy shift were particularly severe for
labor-intensive industries such as information and com-
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munication technologies (ICT) and food processing. These
sectors experienced substantial disruptions due to labor
shortages resulting from the rapid rise in Covid infections.
However, regions with stronger economic support during
the pandemic exhibited faster recovery, particularly in ex-
ports, underscoring the varying resilience of different sec-
tors and regions in China.

Despite extensive literature studying the global supply
chain disruptions caused by Covid and the policy response
(e.g., Ahn & Steinbach, 2023; Bas et al., 2023; Goldberg &
Reed, 2023; Ngo & Dang, 2023), little is known about the
economic implications of the end of the zero-Covid pol-
icy in China and how resilient global supply chains were
to this shock. Existing research has explored the macro-
economic consequences of China’s zero-Covid policy. Gong
et al. (2024) analyzed the policy’s effects on economic ac-
tivities, mobility, and environmental issues, while Tang &
Zheng (2024) focused on its role in subnational cross-re-
gional export performance. Similarly, Gong et al. (2024) in-
vestigated the policy’s impact on labor market outcomes in
China, highlighting the risks posed by labor shortages due
to high infection rates in key sectors. However, limited re-
search exists on the specific trade impacts following the
abrupt end of the policy, which is the focus of this study.

Our paper assesses the response of international trade to
the end of the zero-Covid policy in China. We rely on high-
frequency trade data and counterfactual statistical meth-
ods to study the dynamic trade response. Our event study
analysis reveals that China experienced an export decline
of 9.1 percent and an import contraction of 11.5 percent in
the first quarter after the policy shift. In the second quar-
ter after the policy change, exports rebounded by 13.2 per-
cent, while imports remained depressed at 7.5 percent. Our
results also provide evidence of considerable heterogene-
ity in the trade response across trading partners, products,
and Chinese provinces. Labor-intensive industries like in-
formation and communication technologies and food pro-
cessing experienced a larger trade response. Interestingly,
there is evidence for distinct patterns of treatment hetero-
geneity across Chinese regions, with those having stricter
Covid policies witnessing larger trade contractions. Simul-
taneously, Chinese provinces that received substantial eco-
nomic support during the Covid pandemic saw a more ro-
bust trade recovery in the second quarter following the end
of the zero-Covid policy. Our findings underscore the con-
siderable trade disruptions caused by the policy shift and
highlight the resilience of international trade in the face of
global market disruptions due to the end of zero-Covid in
China.

II. Data and Methodology

We rely on an event study framework to evaluate the dy-
namic effects of the termination of China’s zero-Covid pol-
icy on foreign trade. Event studies have been commonly
employed to examine ex-post treatment dynamics (e.g.,
Ahn & Steinbach, 2023; Carter et al., 2022; Steinbach,
2022). Leads and lags relative to the event of interest are
included to capture pre-trends and assess the post-event
treatment dynamics, as described by Freyaldenhoven et al.,

2021. A non-linear panel regression model is used to eval-
uate the treatment dynamics of China’s foreign trade:
5
Xij,¢ = exp (aij,yr + Qijmo + Z ﬁmh‘j,tm) + Mijit (1)
m=—3

where ¢ denotes the Chinese province, j the foreign trading
partner, and ¢ the month. The outcome of interest is de-
noted with X;;; and maps into the export and import val-
ues. We assume that the high-dimensional fixed effects
at the province-country-event-year (a;;,) and province-
country-event-month (a;;m,) levels account for all latent
confounders. Among others, potential confounders cap-
tured are level differences in the trade outcome and sea-
sonality patterns. The event study is centered around No-
vember 2022, when the Chinese government announced
the sudden ending of the zero-Covid policy. We measure
the dynamic trade response three months before and five
months after the event with the term: 2% _ , B4 m. We
follow earlier work by Carter et al. (2022) and Steinbach
(2023) and use trade flows from 2015 to 2018 to construct a
control group unaffected by the policy shift. This approach
allows us to account for the cyclic nature of trade flows and
obtain a reliable counterfactual for causal inference.

Following standard practice in the related trade litera-
ture, we rely on the Poisson pseudo-maximum likelihood
estimator to identify the parameters of interest and account
for the high-dimensional fixed effects with an iteratively
re-weighted least-squares algorithm (Correia et al., 2020;
G. Gong & Samaniego, 1981; Silva & Tenreyro, 2006). Be-
cause we suspect the standard errors to be correlated at the
province-country level, we cluster them this way (Cameron
& Miller, 2015). We compiled monthly trade data at the
province-country-pair level from the General Administra-
tion of Customs of China (2023). The final balanced dataset
covers 6,745 province-country pairs at the 2-digit Harmo-
nized System level from January 2010 to April 2023. We
used this data to construct the event study panel, which
is centered around November 2022. Descriptive statistics
are provided in Table A of the Appendix. We aggregate the
trade data at the province-country level for the main analy-
sis and use chapter-level trade flows to analyze heterogene-
ity in the treatment effects according to product character-
istics.

II1. Results
A. Baseline results

Figure 1 presents event studies analyzing the impact of
the conclusion of China’s zero-Covid policy on its foreign
trade. Panels A and B display dynamic treatment estimates,
95 percent confidence intervals, and uniform sup-t bands
following Montiel Olea and Plagborg-Mgller (2019). Addi-
tionally, we include static regression model estimates indi-
cated by dashed red lines. Panels A and B also report Wald
test statistics for pre-trends and the static effect p-values.

The analysis indicates no significant pre-trends for ei-
ther outcome, suggesting that the treatment group exhib-
ited trends similar to the control groups during the pre-
treatment period when high-dimensional fixed effects were
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Figure 1. Event studies

Note: The figure shows the dynamic treatment estimates, 95 percent confidence intervals, and uniform sup-t bands for the event-time coefficients. The event time is measured in
months relative to the treatment. We centered the event studies around the end of the zero-Covid policy in November 2022. We report average post-event treatment effects, Wald
tests for pre-trends, and regression statistics in the figure notes. All regressions include province-country-event-year and province-country-event-month fixed effects. The standard

errors are adjusted for within-cluster correlation at the province-country level.

considered, thereby validating the research design
(Freyaldenhoven et al., 2019; Sun & Abraham, 2021). In
the first quarter following the end of the zero-Covid policy,
exports decreased by 9.1 percent, and imports declined by
11.5 percent relative to the counterfactual level.

In the second quarter post-treatment, China’s exports
demonstrated a recovery with a 13.2 percent increase,
whereas imports remained significantly lower at approxi-
mately 7.5 percent. These findings suggest that exporting
firms quickly adjusted to the economic disruptions caused
by the termination of the zero-Covid policy, while the re-
covery in imports lagged.

B. Robustness checks

We conducted four robustness checks to ensure the va-
lidity of our main results. First, we estimated Equation 1
under an alternative set of fixed effects that absorb less
variation in our data. The results of this exercise are shown
in the Appendix (see Table B) and indicate no statistically
significant differences in the average post-event treatment
effects. Second, we compared the estimated treatment ef-
fects for three alternative control groups in the Appendix
(see Table C). Again, we found limited statistical evidence
for significant differences in the estimated dynamic treat-
ment paths. Third, we estimated a placebo model, assigning
the treatment to November 2010, which we presented in
the Appendix (see Figure A). We found no evidence of a sta-
tistically significant relationship between the outcomes and
treatment. Lastly, we estimated Equation 1 under the alter-
native assumption that the treated units would have con-
tinued their pre-event paths. We applied the method es-

tablished by Dobkin et al. (2018) and fitted a deterministic
linear trend in event time with a unit-specific slope. We
overlaid the estimated linear pre-trends in Panels A and C
and presented post-event treatment paths with subtracted
linear pre-trends in Panels B and D of Figure B (refer to
Appendix). After accounting for linear pre-trends, the esti-
mated average post-treatment effect shifted from a 2.8 per-
cent decrease to a 3.2 percent contraction for exports and
from a 9.3 percent drop to a 5.1 percent reduction for im-
ports. It is important to note that the estimates for exports
do not differ significantly from each other at conventional
levels of statistical significance.

To better understand the mechanisms underlying the
observed differences in the post-event treatment paths, we
investigated treatment heterogeneity according to the trad-
ing partner, product group, and characteristics of Chinese
provinces. First, we show estimates by geographic region in
Figure 2. The average post-event treatment effects reveal
that the initial export shock was similar across export des-
tinations. Interestingly, the recovery was more robust for
export destinations in Africa and Asia. In contrast, there
is considerable heterogeneity in the import response, with
imports from Asian trading partners contracting by 18.9
percent, while those from the Americas were unaffected in
the first quarter after the end of the zero-Covid policy. Fig-
ure 3 shows that the initial trade shock affected all indus-
tries, with agriculture, forestry, and food exports contract-
ing the most, while the recovery was more robust for the
information and communication technologies (ICT) indus-
try. In contrast, the evidence for import recovery is much
weaker, with mining and fuel imports remaining the most
depressed at 14.8 percent in the second quarter. At the
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Figure 2. Average post-event treatment effects by geographic region

Note: The figure shows the average post-event treatment effects and corresponding 95 percent confidence intervals for the first and second quarters after treatment by geographic re-
gion to which China’s trading partners belong. The first quarter spans November 2022 to January 2023, and the second quarter covers February to April 2023. The average post-event
treatment effects are calculated following de Chaisemartin & D’Haultfoeuille (2022). All regressions include province-country-event-year and province-country-event-month fixed ef-
fects. The standard errors are adjusted for within-cluster correlation at the province-country level.

same time, textile imports from other Asian countries re-
bounded strongly, reaching about 22.6 percent above the
counterfactual level in the second quarter after the end of
the zero-Covid policy. Notably, imports from the Americas
were 10.3 percent below the counterfactual in the second
quarter after treatment, speaking of the delayed response
in shipment cancellation from those countries. Second, we
reveal considerable heterogeneity in the trade response ac-
cording to industry characteristics.

We now turn to heterogeneity in the trade response ac-
cording to province characteristics in Table 1. Panel A
shows that Chinese provinces that implemented stricter
Covid policies saw a more considerable reduction in exports
in the first quarter after the end of the zero-Covid policy.
At the same time, there is little evidence for treatment het-
erogeneity in the import response. A similar pattern exists
for provinces with a free trade zone, as shown in Panel B.
Exports from those contracted by 10.2 percent, while they
expanded above the counterfactual level in provinces with-
out a free trade zone. Again, there is little evidence of treat-
ment heterogeneity in the import response. Panel C cor-
roborates these findings, indicating that more populated
areas saw a more substantial initial export decline and a
weaker recovery in the second quarter after the zero-Covid
policy. Lastly, looking at the economic support received by
the Chinese provinces during the Covid pandemic, we find
that exports from those provinces with the strongest eco-
nomic backing contracted by about 11.7 percent but recov-
ered faster than those from other provinces. Again, there
is little evidence for treatment heterogeneity on the import
side.

IV. Conclusion

This paper examines the trade response to the end of the
zero-Covid policy in China, utilizing high-frequency trade
data, counterfactual statistical techniques, and event study
methods. Following the end of the Covid restrictions, China
experienced a significant contraction in foreign trade, with
exports declining by 9.1 percent and imports dropping by
11.5 percent below the counterfactual level in the first
quarter after the policy shift. Notably, the trade recovery
was stronger for exports compared to imports. In the sec-
ond quarter after the policy change, China’s exports re-
bounded by 13.2 percent, while imports remained de-
pressed at 7.5 percent. Our heterogeneity analysis revealed
distinct patterns of treatment variation across export desti-
nations and industries. For instance, labor-intensive indus-
tries, such as ICT and food processing, experienced larger
adverse trade effects. Interestingly, Chinese provinces ex-
hibit distinct patterns of treatment heterogeneity, as
provinces with stricter Covid policies witnessed larger trade
contractions. Concurrently, those provinces that received
substantial economic support during the Covid pandemic
saw a more robust export recovery in the second quarter
following the end of the zero-Covid policy. These findings
underscore the significance of trade disruptions caused by
the policy shift and highlight the resilience of international
trade in the face of market disruptions resulting from the
end of zero-Covid in China.

To mitigate trade disruptions caused by abrupt policy
changes like the end of the zero-Covid policy, a phased re-
opening with targeted support for labor-intensive sectors
could have reduced supply chain shocks. Strong institu-
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Figure 3. Average post-event treatment effects by product group

Note: The figure shows the average post-event treatment effects and corresponding 95 percent confidence intervals for the first and second quarters after treatment by product group.
The first quarter spans November 2022 to January 2023, and the second quarter covers February to April 2023. Products were classified using the Broad Economic Categories (United

Nations, 2023). We followed de Chaisemartin & D’Haultfoeuille (2022) to calculate the average post-event treatment effects. All regressions include province-country-event- year and
province-country-event-month fixed effects. The standard errors are adjusted for within-cluster correlation at the province-country level.

tional frameworks, including effective legal enforcement,
play a key role in ensuring business continuity. Governance,
transparency, and adherence to the rule of law are essential
in fostering resilience in international trade, particularly
during crises. Additional research is required to identify the
policy measures that could improve global supply chain re-
silience.
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Table 1. Province-level differences in the post-event treatment effects

Exports Imports
First Quarter Second Quarter First Quarter Second Quarter
Panel A: Stringency Level
Low -0.060*** 0.038** -0.143*** -0.080***
(0.016) (0.017) (0.027) (0.027)
High -0.112*** 0.041** -0.111%* -0.071*
(0.024) (0.018) (0.029) (0.037)
Panel B: Free Trade Zone
Non-FTZ 0.160*** 0.160*** -0.136*** -0.041
(0.028) (0.022) (0.047) (0.031)
FTZ -0.107*** -0.033*** -0.121** 0.006
(0.020) (0.008) (0.023) (0.012)
Panel C: Population Density
Low 0.028 0.12*** -0.104*** -0.034
(0.022) (0.023) (0.034) (0.034)
High -0.136*** 0.014 -0.126*** -0.084***
(0.021) (0.016) (0.025) (0.032)
Panel D: Economic Support
Low -0.077** 0.026 -0.119*** -0.080***
(0.013) (0.017) (0.027) (0.034)
High -0.124*** 0.065*** -0.129*** -0.056*
(0.034) (0.023) (0.031) (0.033)
Observations 200,301 200,301 126,915 126,915
Pseudo R-squared 0.991 0.991 0.983 0.983

Note: The table shows the average post-event treatment effects for the first and second quarters after treatment. We compare differences according to province characteristics. Data
for the stringency level and economic support come from the Oxford COVID-19 Government Response Tracker (Hale et al., 2021) and data for the population density and free trade
zone are from the National Bureau of Statistics of China (2023) and the China Free Trade Zone Service Network (2023). We followed de Chaisemartin & D’Haultfoeuille (2022) to cal-
culate the average post-event treatment effects. All regressions include province-country-event-year and province-country-event-month fixed effects. The standard errors are ad-
justed for within-cluster correlation at the province-country level. ***, ** and * indicate statistical significance at the 1 percent, 5 percent, and 10 percent confidence levels, respec-
tively.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-sa/4.0 and legal code at https://cre-
ativecommons.org/licenses/by-sa/4.0/legalcode for more information.
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Appendix

Table A. Descriptive statistics

Mean Std. Dev. Min. Max. Obs. Sum

Panel A: Exports

Exports (Pre) 3,793 19,910 0 860,565 15,643 59,341,153
Exports (Post, first quarter) 3,693 17,913 0 624,885 15,695 57,964,584
Exports (Post, second quarter) 3,546 18,214 0 780,869 15,405 54,630,112
Panel B: Imports

Imports (Pre) 4,561 19,584 0 352,084 9,728 44,365,320
Imports (Post, first quarter) 4,403 18,520 0 329,641 9,757 42,960,631
Imports (Post, second quarter) 4,300 18,042 0 377,160 9,855 42,379,100

Note. The table presents descriptive statistics for exports and imports. The pre-event period includes trade data from August to October 2022. The post-event period is divided into
the first and second quarters after treatment. The first quarter includes November 2022 to January 2023, and the second quarter covers February 2023 to April 2023. All trade values

are scaled in millions of current USD.

Table B. Average post-event treatment effects with different fixed effects

Exports

Imports

First Quarter Second Quarter First Quarter

Second Quarter

Panel A: province-country-year, province-country-month fixed effects

Average Post-Event Effect -0.095*** 0.04*** -0.122*** -0.074***
(0.02) (0.015) (0.023) (0.028)
Observations 200,301 200,301 126,915 126,915
Pseudo R-squared 0.991 0.991 0.983 0.983
Panel B: province-year, province-month, country-year, country-month fixed effects
Average Post-Event Effect -0.095*** 0.041*** -0.118*** -0.07***
(0.020) (0.015) (0.022) (0.027)
Observations 242,348 242,348 196,894 196,894
Pseudo R-squared 0.943 0.943 0.842 0.842

Note: The table shows the average post-event treatment effects for the first and second quarters after treatment. The post-event treatment effects were calculated following de
Chaisemartin & D’Haultfoeuille (2022). We included province-country-event-year and province-country-event-month fixed effects in panel (a) and province-event-year, country-
event-year, province-event-month, and country-event-month fixed effects in panel (b). The standard errors are adjusted for within-cluster correlation at the province-country level.

, and * indicate statistical significance at the 1 percent, 5 percent, and 10 percent confidence levels, respectively.
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Table C. Average post-event treatment effects for different control groups

Exports Imports
First Quarter Second Quarter First Quarter Second Quarter
Panel A: 2015 to 2018
Average Post-Event Effect -0.095*** 0.040*** -0.122*** -0.074***
(0.020) (0.015) (0.023) (0.028)
Observations 200,301 126,915
Pseudo R-squared 0.991 0.983
Panel B: 2010 to 2018
Average Post-Event Effect -0.088*** 0.074** -0.104*** -0.072**
(0.017) (0.013) (0.022) (0.030)
Observations 372,621 252,142
Pseudo R-squared 0.984 0.972
Panel C: 2015 to 2022
Average Post-Event Effect -0.094*** 0.042** -0.090*** -0.040
(0.020) (0.015) (0.020) (0.025)
Observations 417,218 274,054
Pseudo R-squared 0.989 0.977
Panel D: 2016 to 2022
Average Post-Event Effect -0.101*** 0.026* -0.091*** -0.050**
(0.020) (0.016) (0.020) (0.02¢)
Observations 363,892 240,234
Pseudo R-squared 0.989 0.978

Note: The table shows the average post-event treatment effects for the first and second quarters after treatment. We followed de Chaisemartin & D’Haultfoeuille (2022) to calculate
the average post-event treatment effects. All regressions include province-country-event-year and province-country-event-month fixed effects. The standard errors are adjusted for
within-cluster correlation at the province-country level. *** ** and * indicate statistical significance at the 1 percent, 5 percent, and 10 percent confidence levels, respectively.
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Figure A. Falsification tests for November 2010

Note. The figure shows the dynamic treatment estimates, 95 percent confidence intervals, and uniform sup-t bands for the event-time coefficients. The event time is measured in
months relative to the treatment. We centered the event studies around the placebo treatment month of November 2010. We report average post-event treatment effects, Wald tests
for pre-trends, and regression statistics in the figure notes. All regressions include province-country-event-year and province-country-event-month fixed effects. The standard errors
are adjusted for within-cluster correlation at the province-country level. We plot the dynamic treatment parameters and 95 percent confidence intervals for the event-time coeffi-
cients.
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Panel D: Imports, Subtracted Linear Trend

Figure B. Subtracted linear pre-trends

Note. The figure shows the dynamic treatment estimates, 95 percent confidence intervals, and uniform sup-t bands for the event-time coefficients. The event time is measured in

months relative to the treatment. We centered the event studies around the end of the zero-Covid policy in November 2022. We overlaid deterministic unit-specific linear trends in
panels (a) and (c) and subtracted them in panels (b) and (d) following the approach by Dobkin et al. (2018) and Freyaldenhoven et al. (2021). We report average post-event treatment
effects, Wald tests for pre-trends, and regression statistics in the figure notes. All regressions include province-country-event-year and province-country-event-month fixed effects.
The standard errors are adjusted for within-cluster correlation at the province-country level. We plot the dynamic treatment parameters and 95 percent confidence intervals for the

event-time coefficients.
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