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ABSTRACT

China’s ability to sustain the zero-COVID strategy over three years has garnered global attention,
but little is known about the factors contributing to its long-term adherence. Based on the political
promotion tournament model, this article theorizes that China'’s strict administrative accountability
system, which tied local officials’ career prospects to their performance in crucial policy goals,
incentivized local governments to sustain COVID-19 policies. Using data from the Oxford COVID-19
Government Response Tracker and major official Chinese media outlets, we performed interrupted
time series analysis (ITSA) to examine whether the accountability events affected the local govern-
ment’s COVID-19 responses. Noticeably, our analyses found that from May 4, 2020, to
September 30, 2022, when an accountability event happened, officials in the affected (local effects)
and unaffected (spillover effects) provinces all increased their containment responses and
decreased their economic support responses. This is true even for provinces without new localized
outbreaks. The effects of accountability events increased with decreasing geographical distance.
These findings remain consistent after several robustness checks. The administrative accountability
system is a key institutional factor in implementing China’s zero-COVID strategy, which contributed
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to the global literature about the pandemic policy process in centralized countries.

Introduction

Effective governance in health systems is essential to
achieve policy goals.”? Previous studies have shown
that institutional factors influenced the extent to which
governments around the world were able to achieve
their policy goals during their COVID-19 responses.
Countries like Spain, the Pacific Island countries, and
India achieved their policy goals more effectively when
there was a higher level of political alignment in goals
between local and central governments, a supportive
decision-making structure, and fewer parliamentary
parties.”™ China sustained its zero-COVID strategy
for three years, but little is known about the institutional
factors that enabled it to sustain its policy response to
COVID-19 for such a long time.®

China’s zero-COVID strategy began in January 2020
when the National Health Commission (NHC) announced
the strictest public health measures for COVID-19.” It
categorized China’s COVID-19 response into four stages:
Emergency Containment (January to April 2020), Regular
Prevention and Control (May 2020 to July 2021), Dynamic
Zero (August 2021 to December 2022), and the New Stage
(since January 2023).%° In the first stage, China aimed to

eliminate domestic cases by locking down the epicenter
until there were no new cases.'"’ During the second and
third stages, the central government aimed to quickly
control subnational outbreaks rather than ensuring abso-
lutely no infections.*'" During the New Stage, China
ended its zero-COVID strategy and aimed to treat patients
and prevent serious illness.”

Throughout the pandemic, to achieve the central
government’s policy goals, most Chinese local govern-
ments strictly enforced or even over-implemented the
zero-COVID strategy—despite its enormous economic
and social costs.'>!® For instance, according to the
Oxford COVID-19 Government Response Tracker
(OxCGRT), 27 out of 31 provinces canceled public
events for more than 900 days from January 2020 to
September 2022. In April 2022, international arrivals
in Shenyang had to quarantine and be monitored for
28 + 28 days, exceeding the central government’s 14 +
7-day requirement.''*

At the same time, many Chinese officials were pun-
ished due to inadequate COVID-19 responses. The
number was approximately 3,000 in or near Wuhan
from January to April 2020."> The Accountability
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System for the Cadres of the Communist Party of China
(CPC) and Government (Dang Zheng Ling Dao Gan Bu
Wen Ze Zhi Du), which was established in the 1980s,"
might help to explain how local government officials
were able to continue to implement such strict policies
throughout the pandemic. In China, administrative
accountability events are disciplinary actions that are
initiated by higher-level government or CPC institu-
tions against lower-level officials. Accountability events
can lead to reprimand, promotion opportunity loss,
demotion, or criminal charges and are strictly enforced
—Ileaving zero tolerance for misconduct and negligence
by lower-level officials.'® During the SARS outbreak of
2003, the Chinese health minister and the Beijing mayor
were both removed from their posts.'”

However, the effects of this accountability structure
on Chinese local governments’ COVID-19 responses
remain unclear. Previous studies yielded inconsistent
findings. Zeng and Yi found a link between governors’
motivation to avoid accountability events and fewer
localized COVID-19 cases during the first five months
of the pandemic.18 In contrast, Ye et al. reviewed 340
COVID-19-related accountability events in China, sug-
gesting overemphasizing punishment may have led to
the evasion or shifting of responsibilities.'” Moreover,
previous studies focused only on the early phases of the
pandemic, and most were narrative,'> providing limited
quantitative evidence. None explored the spillover
effects of accountability events on responses in unaf-
fected provinces. This paper fills this research gap by
examining the effects of accountability events on the
COVID-19 response of affected (local effects) and unaf-
fected provinces (spillover effects) in China from

May 2020 to September 2022 using an interrupted
time series analysis (ITSA).

The political promotion tournament (PPT) model
argues that in a centralized personnel system, local
officials endeavor to outperform their peers by achiev-
ing important policy goals to secure a promotion.” It
was selected in this study to study local government
responses because the accountability system and PPT
model both predict that local officials are motivated to
respond to protect their careers. The PPT model was
initially proposed by Zhou to explain China’s rapid
economic growth: the centralized promotion mechan-
ism incentivized local officials to be passionate about
one of the most important goals of central government:
economic development.”” The PPT model has also been
applied to other policy sectors, such as environmental
protection and health care.”*> China’s local govern-
ment officials are appointed by higher-level govern-
ments or CPC committees.”> The CPC Central
Committee and the Chinese central government
appoint provincial officials, who then appoint lower-
level officials (Figure 1).%* This mechanism extends
down from the provincial to the township level.*®
Political conformity is a crucial criterion for officials’
appointments, and state-owned organizations dominate
the labor market in sectors like health care.”” Striving
for promotion within this singular labor market is
almost the only option for Chinese officials. Moreover,
only winners in previous tournaments can participate in
subsequent promotion competitions.20

A simplified example is presented in Figure 1. In this
example, only 7.53% (2,844 of 37,779) of township
mayors could be promoted to county magistrates, and

Political Policy
. Prefecture level impl. .
p romott.tm (293 prefecture-level cities, seven regions, implementation
motivation 30 autonomous prefectures, and three incentive
~ leagues)
County level

Central
level

Provincial level

(22 provinces, five
autonomous regions and four
municipalities)

(973 city districts, 388 county level-cities, 1,312 counties,
117 autonomous counties, 49 banners, three autonomous
banners, one special district, and one forest area)

Township level

(two district public offices, 21,157 towns, 7,693 townships, 153 sumu, one

ethnic sumu, and 8,773 subdistricts )

Figure 1. Territorial levels of the state administration system in mainland China. Notes: Different units can have different names even if
they are at the same administrative level. For instance, an autonomous region is a provincial level administrative unit with a significant
ethnic minority population (i.e., Ningxia Hui Autonomous Region), while a municipality is a provincial level administrative unit that is
important for politics, economics, transportation, etc. (i.e., Beijing and Shanghai). Data source: web site of the Ministry of Civil Affairs of

China.



only 11.71% (333 of 2,844) of winners could be pro-
moted to city mayors, creating intense competition. As
such, Chinese officials will exert maximum effort to
contend with peers in achieving or even exceeding
their superiors’ expectations and at least avoid any
stain of poor performance.”® Officials’ performance is
usually the sum of their subordinates’ performance.
Thus, officials must motivate their subordinates to
meet or exceed goals in order to demonstrate they
have achieved their policy goals. However, goals are
often inflated at each level, imposing unrealistic require-
ments for frontliners and causing detrimental outcomes
to society. For instance, the central government set
a 7.5% annual GDP growth rate goal for 2006-2010,
prompting provinces to set an average goal of 10.1%.%°
Local officials typically overlook goals that are not tied
to promotion evaluations. Qiao et al. highlighted how
mayors prioritized boosting GDP, even at the expense of
pollution.?”

We consider the policy intensity of local govern-
ments’ containment and economic support responses
to COVID-19.”® The former comprises policies directly
related to the goal of “(dynamic) zero,” such as public
place closure and travel restrictions. The latter finan-
cially supports people affected by the pandemic or
related measures. These two kinds of responses are
complementary. We began with the local effects, speci-
fically, the effects of an accountability event on local
governments within the affected province. According
to the PPT model, accountability events reduce officials’
promotion prospects, which can often also include
being fired. Consequently, officials in affected provinces
intensify their COVID-19 responses to mitigate
damages. Two hypotheses were developed:

Hla- Administrative accountability events increased
the policy intensity of COVID-19 containment responses
from governments within the affected province.

H1b- Administrative accountability events increased
the policy intensity of COVID-19 economic support
responses from governments within the affected province.

We also propose the spillover effects of accountability
events on the intensity of COVID-19 response policy in
unaffected provinces. These events warned officials of
the consequences of inadequate COVID-19 responses
on their promotions. Officials in unaffected provinces
responded by intensifying their efforts to avoid similar
damages. Ambitious Chinese officials must rank
amongst the top of their peers regarding the perfor-
mance of core sectors. These events also reminded offi-
cials that the COVID-19 response was one of the core
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sectors where they must surpass their peers, thus trig-
gering competition and intensifying their COVID-19
responses. Two hypotheses were developed:

H2a- Administrative accountability events increased
the policy intensity of COVID-19 containment responses
from governments in unaffected provinces.

H2b- Administrative accountability events increased the
policy intensity of COVID-19 economic support responses
from governments in unaffected provinces.

Materials and Methods
Data Sources

We constructed a weekly provincial-level panel dataset
covering administrative accountability events and local
government responses to COVID-19 in China during
the pandemic. Data on local government’s responses to
COVID-19 were extracted from the Oxford COVID-19
Government Response Tracker (OxCGRT). OxCGRT
collects COVID-19 policies from countries, including
containment, closure, health systems, economic sup-
port, and vaccination policies.”” It covers the period
from January 1, 2020, to the end of 2022.*° We used
China’s provincial-level data. The data on administra-
tive accountability events were collected by the research
team from three major state-owned media outlets in
China: The People’s Daily (the official organ of the
CPC), Xinhua News Agency (China’s state news
agency), and China Central Television News (China’s
state television). Based on the three sources, we com-
piled an accountability event dataset manually. Data on
covariates were from the Chinese government’s admin-
istrative data (Supplementary Appendix 1).

Sample

We included 31 mainland China provinces from May 4,
2020, to September 30, 2022. We excluded the first stage
of the COVID-19 response, which had a different goal
of achieving zero infections. To avoid effects of the 20th
National Congress of the CPC,”® which opened on
October 16, 2022, we concluded our study period two
weeks before the Congress. Considering the central
government regarded two weeks as the incubation per-
iod for COVID-19,"" we expect most local governments
to take preemptive measures two weeks in advance to
ensure the prevention and control of localized outbreaks
before Congress. Our analysis included 3,906 observa-
tions spanning 31 provinces and 126 weeks.
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Variables

Local Government’s Responses to COVID-19

The outcomes of this study, the containment and health
index (referred to as the containment response index)
and the economic support response index, are both on
a scale of 0-100. The containment response index
reflects the government’s efforts to control infections
through containment, closure, and health system poli-
cies. The economic support response index measures
income support and debt/contract relief efforts. They
reflect the most intense policies within a province. The
index calculation process was developed by OxCGRT
and is detailed elsewhere.” The OxCGRT provides
a daily dataset from January 1, 2020, to December 7,
2022. We used this daily dataset from May 4, 2020, to
September 30, 2022, condensed it into a weekly interval,
and calculated the weekly average index for each
province.

Administrative Accountability Events

The People’s Daily, Xinhua News Agency, and China
Central Television News are commonly seen as represent-
ing the opinions of the Chinese Central Government and
the Central Committee of the CPC and are given impor-
tance by officials.®! Thus, officials nationwide would be
aware of accountability events reported by them.

A. Containment Response

4th 5t gth 7th gth
|
|
|

1Sl 2nd 3Td

80

Response Index
60

|
|
|
|
|
|
|
|

40

Jul1,2020 Jan 1,2021 Jul 1,2021 Jan1,2022 Jull,2022

Therefore, we collected data on accountability events as
events reported by the People’s Daily, Xinhua News
Agency, and China Central Television, wherein officials
were held accountable for their poor performance in
COVID-19 responses. We searched the three major
media outlets, including newspapers (if available), web-
sites, and accounts on the most popular Chinese mobile
social media platform, WeChat.”> We searched articles
published during the study period containing any
Chinese translations of “COVID-19,” “accountability,”
“dereliction of duty,” “containment,” or “control.” For
each search result, a native Chinese speaker author
reviewed the full article. News articles in these three outlets
clearly describe why officials were held accountable, allow-
ing us to identify eligible articles accurately and objectively
(an example is shown in Appendix 2). We finally collected
131 articles mentioning COVID-19-related accountability
events in 18 provinces (Appendix 2). For example, in
June 2020, Xinhua News Agency reported the removal of
the Deputy Head of the Fengtai District of Beijing due to
a localized outbreak that caused 283 cases.

We aggregated all 131 events chronologically by
week, irrespective of where they occurred. After aggre-
gating, we identified 42 weeks with at least one account-
ability event (Table S1). Figure 2 shows the weeks with
accountability events clustered over several periods.
Thus, we redefined the 42 weeks into eight clusters

B. Economic Support Response

1st ond 3rd  4th 5th - gth 7th gth

80

60

|
|
|
|
|
|
|
|
|
|
|

Response Index
40

20

1 |

Jul1,2020 Jan1,2021 Jull,2021 Jan1,2022 Jull,2022

Local effects (provinces with local accountability events)
== Spillover effects (provinces without local accountability events)
Opverall effects (all provinces)

Figure 2. Administrative accountability event clusters and local governments’ (A) containment responses and (B) economic support
responses to COVID-19 in China from May 4, 2020, to September 30, 2022. Notes: Gray lines and blocks: administrative accountability
events and clusters. Blue lines: the average response of provinces that had local accountability events in or before the corresponding
week. Green lines: the average response of provinces that had not have local accountability events by the corresponding week.
Orange lines: the average response of all provinces. Black long dash line: the end of the second stage of the Chinese response to
COVID-19. Data sources: Oxford COVID-19 Government Response Tracker, the People’s Daily, Xinhua News Agency, and China Central

Television News.
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Table 1. Summary of accountability event clusters in China from May 4, 2020 to September 30,

2022.

Treatment number Event Week Number Monday of this Week

Stage 2 Regular Prevention and Control
Cluster 1

1 Cluster 1 Start 5 June 1, 2020

2 Cluster 1 End 8 June 22, 2020
Cluster 2

3 Cluster 2 Start 35 December 28, 2020

4 Cluster 2 End 40 February 1, 2021
Cluster 3

5 Cluster 3 Start 55 May 17, 2021

6 Cluster 3 End 58 June 7, 2021

Stage 3 Dynamic Zero
Cluster 4

7 Cluster 4 Start 66 August 2, 2021

8 Cluster 4 End 70 August 30, 2021
Cluster 5
Cluster 5 Start 74 September 27, 2021

10 Cluster 5 End 80 November 8, 2021
Cluster 6

1 Cluster 6 Start 84 December 6, 2021

12 Cluster 6 End 91 January 24, 2022
Cluster 7

13 Cluster 7 Start 96 February 28, 2022

14 Cluster 7 End 110 June 6, 2022
Cluster 8

15 Cluster 8 Start 114 July 4, 2022

16 Cluster 8 End 122 August 29, 2022

Notes: The week of May 4, 2020, is the first week of this study. Data sources: the People’s Daily, Xinhua News

Agency, and China Central Television News.

(Table 1 and Figure 2). We used a four-week criterion,
considering two adjacent weeks with events as part of
the same cluster if the time gap between them was less
than four weeks. This was done because ITSA requires
a minimum of three data points before and after the
treatment.

To examine the geographical heterogeneity in the
effects, we also created a categorical variable to repre-
sent the distance between each province and the event.
We classified the provinces into three categories: those
where the event occurred within the province, in neigh-
boring provinces, and in other provinces.

Covariates

We included epidemic, economic pressure, health sys-
tem, and other factors, including newly confirmed
COVID-19 cases, localized outbreaks, the type of var-
iant in circulation (Delta and Omicron), the proportion
of the non-primary sector’s GDP, registered urban
unemployment rate, a proportion of the population
living in an urban area, the number of health profes-
sionals per 10 thousand people, the number of health
facility beds per 10 thousand people, the logarithm of
GDP per capita, population size, and dummy variables
of the month. For details, see Appendix 1.

Methods

Equation 1 shows the ITSA model we used, where Y, is
the outcome, and Time, is the study period in week
t (e, 1, ..., 126). Cluster 1 begin, to Cluster 8 begin,
represent cluster 1 to cluster 8 that began in week ¢.
Time after cluster 1 begin, to Time after cluster 8 begin,
represent the weekly trends following the beginning of
cluster 1 to cluster 8 at time ¢. Similarly, Cluster 1 end,
to Cluster 8 end, and Time after cluster 1 end, to Time
after cluster 8 end, represent the corresponding cluster
ends. We modeled accountability cluster-related items
with a one-week lag. Month;, represents the month of
time ¢, controlling for seasonal trends. X;; represents
covariates in Table 2. We incorporated a random effect
to allow provinces’ intercepts to vary vy;. Equation 2
represents the error term in Equation 1, which is mod-
eled by a three-period autoregressive (AR) structure
(model selection details see Appendix 3). All standard
errors were clustered at the provincial level. While
examining the geographical heterogeneity in the effects
of accountability events, we added a term representing
geographical distance, Distance;,, to Equation 1.

To examine local effects, we used 2,268 observations
of 18 provinces with local accountability events. To
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Yir = By; + B, * Time,

+ (B, * Cluster 1 begin, + B, * Time after cluster 1 begin,
+ B, * Cluster 1 end, + P * Time after cluster 1 end,)
+ (B¢ * Cluster 2 begin, + P, * Time after cluster 2 begin,

+ Bg * Cluster 2 end, + P, * Time after cluster 2 end;)

(1)

+ ... (B * Cluster 8 begin; + f5,
 Time after cluster 8 begin, + f;, * Cluster 8 end; + f3;,
* Time after cluster 8 end; + B, * Month, + ;5 * Xy

+ Voi + Eit

examine spillover effects, we removed observations of
provinces with accountability events in or before the
corresponding week, using 2,890 province observations
for analyses. We also analyzed all 3,906 observations to
examine the overall effects.

We discussed the possibility of using difference-
in-difference (DID). However, we found it impos-
sible to find untreated areas as the PPT would
predict spillover effects (details are in Appendix 4).

3
&ir = Zpi(t,k)fi(tfk) + Ui (2)
k=1

Results
Descriptive Statistics

Table 2 presents that the mean of containment
response indices was higher during the event clusters
(66.23) than in other weeks (59.12). However, the
mean of economic support response indices was
lower during the clusters than in other weeks (14.70
versus 23 USD.93).

Main Results

Local Effects
We plotted each province’s COVID-19 responses over
time. Figure 3 shows that amongst the 56 local

Table 2. Weekly provincial-level descriptive statistics (from May 4, 2020 to September 30, 2022).

All Weeks Cluster Weeks Other Weeks
Variables Obs. Mean (%) Std. Dev. Obs. Mean (%) Std. Dev. Obs. Mean (%) Std. Dev.
Outcomes
Containment response index 3,899 62.39 9.38 1,797 66.23 8.97 2,102 59.12 8.42
Economic support response index 3,863 19.70 21.22 1,772 14.70 20.20 2,091 23.93 21.14
Epidemic factors
New confirmed cases 3,906 41.02 538.87 1,798 80.10 791.80 2,108 7.69 32.63
Local outbreaks
Yes 175 4.48 - 144 8.01 - 31 1.47 -
Delta
Yes 20 0.51 - 17 0.95 - 3 0.14 -
Omicron
Yes 114 292 - 94 5.23 - 20 0.95 -
Economy pressure
Non-primary sector GDP ratio 3,906 90.69 5.21 1,798 90.64 5.22 2,108 90.74 5.19
Unemployment rate 3,906 3.14 0.60 1,798 3.18 0. 60 2,108 3.1 0.60
Urban population ratio 3,906 63.66 10.90 1,798 64.01 10.80 2,108 63.37 10.98
Health system capacity factors
Health professionals per 10 k population 3,906 77.73 12.95 1,798 79.20 13.19 2,108 76.47 12.60
Health facility beds per 10 k population 3,906 63.66 10.78 1,798 63.89 11.85 2,108 63.47 9.78
Other factors
Ln per capita GDP 3,906 11.12 0.37 1,798 11.15 0.37 2,108 11.10 0.37
Population size (10 k) 3,906 4,547.18 3,001.85 1,798 4,548.59 3,007.43 2,108 4,545.97 2,997.79

Notes: All provinces are included in this table. Data sources: Oxford COVID-19 Government Response Tracker, China Data Lab at Harvard University, National
Health Commission of China, China Health Statistical Yearbook, China Economic Net, and Health Statistical Yearbooks of China.
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accountability events, the local containment response
index increased following 29 (or 51.79%) of them and
peaked when 14 (or 25%) of them occurred. The eco-
nomic support response index in Figure 3 shows incon-
sistent changes: Beijing’s economic support response
declined following its fourth accountability event, but
Shanghai increased its response after its first event. For
the ITSA results, see Table S4.

Spillover Effects

The level change indicates how the response indices
immediately shifted from the last observation before
the cluster starts or ends to the first one after. For
example, the level change associated with the second
cluster start (week 35) reflects the changes in the out-
come from week 34 to week 36. The response indices
exhibit a trend slope over time, and the trend change
reveals alterations in this slope following each cluster
start or end. For example, the trend change of the first
cluster start presents the changes in slope from the last
period before it (week 9-week 34) to the first interval
after (week 35-week 40). A positive trend change implies
a faster increase, a reversal from a decreasing to an
increasing trend, or a slower decrease than the last
period.

Columns (1) to (2) of Table 3 display the spillover
effects of accountability event clusters on policy intensity
of containment responses. Specifically, Columns (1) and
(2) of Table 3 Panel A illustrate the impacts of cluster
starts. Following the start of the second accountability
event cluster, governments immediately increased their
containment responses by 3.17 on average. The corre-
sponding trend change is 1.25, reflecting a positive altera-
tion from the last period preceding the second cluster.
The start of the fourth cluster was associated with an
immediate increase in the level of containment response
(Coeff=1.25, SE=0.58, p<0.05) and a decrease in its
trend Coeff = —1.89, SE = 0.39, p < 0.01). The start of the
sixth cluster was also significantly associated with a 1.62
immediate increase in the level of containment policy
intensity. In contrast, Table 3 Panel B (1) and (2) show
that following the end of the second cluster, the trend of
the containment response decreased significantly by 0.86
on average in the subsequent weeks. After the end of the
fourth cluster, the trend of containment response
increased by 1.03 on average (p <0.05). Regarding the
fifth cluster, an average 0.77 decrease in the level of
containment response was significant at p<0.1.
Regarding the seventh cluster, the level of containment
response immediately decreased by 0.77 on average
(p<0.1). Table 3 columns (3) and (4) show that the
overall effects on containment responses were similar to
spillover effects.

Columns (5)-(6) of Table 3 show the spillover effects
on policy intensity of economic support responses.
Table 3 Panel A (5) and (6) show that at the start of
the second cluster, the level of economic support
response immediately decreased significantly by 7.31.
The corresponding trend change was —2.44 (p <0.01),
showing a negative alteration. The start of the sixth
cluster was associated with a 0.27 increase in the level.
The start of the seventh cluster was associated with
a 2.83 decrease in the level and a 2.41 decrease in the
trend of the economic support responses. At the start of
the eighth cluster, the level decreased by 0.53 immedi-
ately, and the trend showed a negative alteration of 0.34
(p <0.01). However, as Table 3 Panel B (5) and (6) show,
the end of clusters affected the economic support
responses in a mixed way. Following the end of the
first cluster, the economic support response level
decreased dramatically by 16.81 (p <0.01). However,
the end of the second cluster was associated with
a 4.20 significant increase in level and a 2.65 significant
increase in its trend. Similar to containment responses,
Table 3 columns (7)-(8) show no fundamental differ-
ences between spillover effects and overall effects.

Localized COVID-19 epidemics greatly affected local
government responses. To mitigate the bias, we limited
our analysis to observations that did not involve new
localized outbreaks in the corresponding week. Results
are shown in Table 4, demonstrating no significant
difference from Table 3, with even larger coefficients
in some cases.

Heterogeneity in Effects of Accountability Events by
Geographical Distance

Table 5 columns (1) and (2) show that accountability
events occurring within a province or a neighboring
province were associated with more intense contain-
ment responses. Table 5 columns (3)-(4) show that the
distance was not associated with the economic support
responses. Table S5 shows the full results.

Robustness Checks

First, we removed all covariates as a robustness check
(Figure 4 and Table S6) to ensure that the covariates
used were not collinear or leading to imprecise esti-
mation. Second, we also employed a parsimonious
model that only included four covariates: new con-
firmed cases, the number of health professionals per
10 thousand people, the logarithm of GDP per
capita, and population size (Figures 4 and Table
S7). Third, we reanalyzed the results after removing
252 observations from Hubei (where Wuhan is
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Table 3. Effects of each accountability cluster on containment and economic support responses from May 4, 2020, to September 30,

2022.

Containment Response Index

Economic Support Response Index

Spillover Effects

Overall Effects

Spillover Effects Overall Effects

Level (1) Trend (2) Level (3) Trend (4) Level (5) Trend (6) Level (7) Trend (8)

Panel A: Effects of the start of each accountability event cluster

Stage 2 Regular Prevention and Control

Cluster 1 Start -0.22 0.54%* —0.27 0.63** 0.28 —0.60 0.39% -0.45
(0.53) (0.23) (0.53) (0.27) (0.27) (0.69) (0.23) (0.64)

Cluster 2 Start 3.17%x%* 1.25%** 2.50%** 1.45%** —7.31%** —2.44%** —6.52%** —2.95%**
(0.93) (0.27) (0.92) (0.29) (0.99) (0.43) (0.93) (0.38)

Cluster 3 Start 0.03 0.15 0.06 -0.03 0.19 -0.14 0.17 —-0.08
(0.26) (0.41) (0.21) (0.45) (0.28) (0.24) (0.23) (0.20)

Stage 3 Dynamic Zero

Cluster 4 Start 1.25%* —1.89%** 0.63 —2.57%** -0.11 0.34 0.07 0.03
(0.58) (0.39) (0.57) (0.51) (0.27) (0.50) (0.35) (0.46)

Cluster 5 Start -0.16 0.34 0.01 0.83 -0.48 -0.71 —0.48*% -0.37
(0.71) (0.71) (0.49) (0.57) (0.32) (0.48) (0.28) (0.30)

Cluster 6 Start 1.62%** 1.23 2.23%** 1.65%** 0.27*** -0.01 0.24%** -0.08
(0.55) (0.75) (0.47) (0.62) (0.05) (0.02) (0.06) (0.18)

Cluster 7 Start 0.83 -0.33 0.93 —-0.62* —2.83%** —2.47%** —2.68%** —2.00%**
(1.09) (0.30) (0.97) (0.32) (0.33) (0.35) (0.34) (0.24)

Cluster 8 Start 0.64 -0.35 0.26 0.31 —0.53%** —0.34%** -0.27 —-0.02
(0.60) (0.60) (0.48) (0.51) (0.15) (0.11) (0.19) (0.20)

Panel B: Effects of the end of each accountability event cluster

Stage 2 Regular Prevention and Control

Cluster 1 End -0.15 -0.14 -0.27 —0.24 —16.81%** 0.24 —17.01%** 0.18
(0.17) (0.13) (0.24) (0.22) (1.20) (0.67) (1.14) (0.65)

Cluster 2 End -0.72 —0.86*** -0.77 —1.16*** 4.20%** 2.65%** 5.06*** 3.13%x*
(0.48) (0.27) (0.50) (0.32) (0.63) (0.52) (0.57) (0.46)

Cluster 3 End -0.12 0.67 0.18 1.12%* -1.12 0.28 -0.89 0.10
(0.65) (0.48) (0.55) (0.51) (1.30) (0.31) (1.04) (0.29)

Stage 3 Dynamic Zero

Cluster 4 End 0.26 1.03* 0.58 1.62%** —1.02%** -0.38 —0.72*%* 0.06
(0.66) (0.54) (0.61) (0.52) (0.36) (0.41) (0.33) (0.39)

Cluster 5 End -0.77% -0.99 —1.76%** —1.99%** 0.47 0.51 -0.21 0.22
(0.43) (0.77) (0.55) (0.73) (0.34) (0.45) (0.48) (0.32)

Cluster 6 End -0.30 -0.27 -0.35 —0.04 —1.64%** 2.74%x%* —1.45%** 2.33%x*
(0.56) (0.40) (0.48) (0.38) (0.16) (0.30) (0.19) (0.29)

Cluster 7 End -0.77% 0.34 —0.80%** 0.11 0.28** 0.21 0.13 0.07
(0.44) (0.47) (0.28) (0.40) (0.11) (0.26) (0.13) (0.22)

Cluster 8 End 1.21 0.11 0.05 —0.64 —0.72%** 0.02 —0.78%** -0.14
(1.54) (0.55) (0.81) (0.48) (0.12) (0.04) (0.11) (0.13)

Time Trend Yes Yes Yes Yes

Month Yes Yes Yes Yes

Control variables Yes Yes Yes Yes

Obs. 2,890 3,899 2869 3,863

AlC 13708.57 19624.55 13150.28 17,659.52

Notes: Provincial-level clustered standard errors are in parentheses. *p < 0.1, **p < 0.05, ***p < 0.01. For all columns, we modeled cluster-related items with
a one-week lag. For spillover effects (columns 1, 2, 5, and 6), provinces with local accountability events in or before the corresponding week were removed. All
provinces were included for overall effects (columns 3, 4, 7, and 8). Data sources: Oxford COVID-19 Government Response Tracker, China Data Lab at Harvard
University, National Health Commission of China, China Health Statistical Yearbook, China Economic Net, and Health Statistical Yearbooks of China.

located) and Shanghai since they implemented full-
scale lockdowns during the study period (Figures 4
and Table S8). Lockdowns would likely drive unusual
responses, contributing to poor estimation. Fourth,
we reanalyzed without the lag of treatment (Figure 4
and Table S9). We included a one-week lag in cluster
terms since local governments perhaps needed time
to change their responses. However, the extent to
which the government required time was unclear.
Finally, we employed eight weeks as the criterion

for clustering accountability events. Thus, four clus-
ters were defined, with the previous fourth to eighth
clusters combined (Figure 4 and Table S10). No
significant alterations were observed after each
robustness check.

Discussion

To the best of our knowledge, this is the first study to
empirically explore the effects of the Chinese adminis-
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Table 4. Effects of each accountability cluster on containment and economic support responses from May 4, 2020, to September 30,

2022, among provinces without new localized outbreaks.

Containment Response Index

Economic Support Response Index

Spillover Effects

Overall Effects

Spillover Effects Overall Effects

Level (1) Trend (2) Level (3) Trend (4) Level (5) Trend (6) Level (7) Trend (8)

Panel A: Effects of the start of each accountability event cluster

Stage 2 Regular Prevention and Control

Cluster 1 Start -0.25 0.56** -0.35 0.51%* 0.30 —-0.58 0.34 —-0.54
(0.55) (0.22) (0.53) (0.24) (0.26) (0.69) (0.22) (0.62)

Cluster 2 Start 3.34%** 1.25%%* 2.35%** 1.58*** —7.50%** —2.32%*% —6.77*** —2.90***
(1.01) (0.27) (0.80) (0.31) (1.00) (0.42) (0.99) (0.39)

Cluster 3 Start 0.07 0.13 0.15 0.04 0.20 —-0.14 0.18 -0.07
(0.26) (0.37) (0.22) (0.45) (0.28) (0.24) (0.23) (0.20)

Stage 3 Dynamic Zero

Cluster 4 Start 1.20%* —1.70%** 0.76 —2.43%** —-0.09 0.40 —0.04 0.24
(0.55) (0.36) (0.54) (0.48) (0.28) (0.51) (0.31) (0.45)

Cluster 5 Start -0.17 0.37 0.00 0.81 —-0.49 -0.71 —0.45* -0.37
(0.70) (0.67) (0.51) (0.53) (0.32) (0.48) (0.27) (0.30)

Cluster 6 Start 1.93%** 1.37*% 2.39%** 1.70%** 0.23%** —-0.03 0.20%** -0.10
(0.41) (0.71) (0.38) (0.58) (0.04) (0.03) (0.06) (0.19)

Cluster 7 Start 0.78 —-0.37 0.50 —0.58* —2.87%** —2.57%** —2.81%** —2.12%%%
(1.24) (0.32) (1.03) (0.34) (0.33) (0.37) (0.40) (0.28)

Cluster 8 Start -0.16 -0.49 0.01 0.01 —0.50%** —0.34%** -0.24 -0.09
(0.53) (0.58) (0.46) (0.47) (0.14) (0.10) (0.19) (0.16)

Panel B: Effects of the end of each accountability event cluster

Stage 2 Regular Prevention and Control

Cluster 1 End -0.12 -0.13 -0.07 —-0.15 —16.82%** 0.23 —16.81%** 0.29
(0.16) (0.13) (0.16) (0.17) (1.21) (0.67) (1.16) (0.63)

Cluster 2 End -0.72 —0.86*** -0.91 —1.28*** 3.99%** 2.53%*x 4.83%** 3.06%**
(0.48) (0.27) (0.56) (0.36) (0.62) (0.51) (0.59) (0.47)

Cluster 3 End -0.22 0.63 -0.12 0.98** -1.12 0.24 —-0.91 0.06
(0.62) (0.44) (0.57) (0.48) (1.31) (0.32) (1.05) (0.30)

Stage 3 Dynamic Zero

Cluster 4 End 0.27 0.90* 0.57 1.53%** —1.02%** -0.37 —0.81%** -0.11
(0.68) (0.53) (0.60) (0.50) (0.36) (0.41) (0.30) (0.36)

Cluster 5 End —-0.74* -1.10 —1.64%** —1.94%** 0.47 0.51 -0.19 0.23
(0.44) (0.75) (0.58) (0.67) (0.34) (0.45) (0.50) (0.32)

Cluster 6 End —-0.57 —-0.32 —0.80* -0.12 —1.59%** 2.86%** —1.36%** 2.43%%*
(0.45) (0.40) (0.46) (0.42) (0.18) (0.32) (0.21) (0.28)

Cluster 7 End -0.67 0.46 —-0.51 0.12 0.35%** 0.29 0.16 0.08
(0.41) (0.49) (0.35) (0.39) (0.10) (0.25) (0.12) (0.21)

Cluster 8 End 225 0.10 1.04 —-0.31 —0.77%** 0.05 —0.70%** -0.03
(1.80) (0.48) (1.03) (0.39) (0.12) (0.04) (0.09) (0.07)

Time Trend Yes Yes Yes Yes

Month Yes Yes Yes Yes

Control variables Yes Yes Yes Yes

Obs. 2,828 3,725 2807 3691

AIC 13208.77 18378.57 12769.80 16795.84

Notes: Provincial-level clustered standard errors are in parentheses. *p < 0.1, **p < 0.05, ***p < 0.01. One-week lag of cluster-related items applied. Observations
with new localized outbreaks excluded. For spillover effects (columns 1, 2, 5, and 6), provinces with local accountability events in or before the corresponding
week were removed. All provinces were included for overall effects (columns 3, 4, 7, and 8). Data sources: Oxford COVID-19 Government Response Tracker, China
Data Lab at Harvard, National Health Commission of China, China Health Statistical Yearbook, China Economic Net, and Health Statistical Yearbooks of China.

trative accountability system on its adherence to the
zero-COVID strategy. It is also the first attempt to
understand the spillover effects of accountability events
on local officials’ responses to COVID-19.

When accountability occurred in
a province, local Chinese governments increased
their containment responses considerably. The poli-
tical promotion tournament model suggests that
Chinese local officials who wished to be promoted

events

would even try to surpass the goal.'® The account-
ability system kept officials constantly anxious about
potential damage to their promotion prospects if
their COVID-19 response was inadequate. All clus-
ters had at least one event where officials were
removed from office for poor pandemic control
(Table S1), one of the most consequential account-
ability events. Thus, they were always vigilant in
COVID-19 containment and adopted more public
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Table 5. Effects of the geographical distance from the accountability event on responses from May 4, 2020, to
September 30, 2022.

Containment Response Index Economic Support Response Index

Spillover Effects Overall Effects Spillover Effects Overall Effects

(1) (2) 3) (4)
Distance (Ref: In Others)
Within the Province - 0.43%* - -0.06

- (0.17) - (0.13)
In the Neighboring Province 0.56%** 0.88* 0.04 0.36

(0.16) (0.47) (0.11) (0.26)

Accountability event terms Yes Yes Yes Yes
Time Trend Yes Yes Yes Yes
Month Yes Yes Yes Yes
Control variables Yes Yes Yes Yes
Obs. 2,890 3,899 2,869 3,863
AlC 13635.42 19547.97 13088.22 17594.25

Notes: Provincial-level clustered standard errors are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01. For all columns, we modeled cluster-
related items with a one-week lag. For spillover effects (columns 1&3), provinces with local accountability events in or before the
corresponding week were removed. All provinces were included for overall effects (columns 2&4). Data sources: Oxford COVID-19
Government Response Tracker, China Data Lab at Harvard University, National Health Commission of China, China Health Statistical
Yearbook, China Economic Net, and Health Statistical Yearbooks of China.

health measures. This mechanism helps to explain
China’s capacity to sustain the costly zero-COVID
strategy for three years.

Interestingly, accountability events were associated
with a decreased level of economic support responses.
A possible explanation is that no accountability events
reported by the major media outlets were related to the
failure of economic support (Table S1). Local officials
may assume that their performance in economic sup-
port would not impact their careers, thus allocating
limited resources for economic support. Similarly,
Qiao et al. found that governments prioritized econo-
mies over the environment despite the latter also being
the goal of their superiors.”” This is believed to be tacit
consent: superiors nominally list multiple goals, but
under complex policy conditions, they will not punish
lower-level officials for poor performance on goals that
are not a genuine concern of superiors.*

Our study also builds upon our understanding of the
PPT model in explaining the administrative accountability
system in China. Previous studies assumed that the PPT
model would not likely incentivize officials with no pro-
motion ambitions due to increased age or short remaining
tenure.”> However, our study shows that in China, inade-
quate COVID-19 responses can result in severe punish-
ment, including termination. Consequently, all officials
were incentivized to remain vigilant, including those with-
out promotion ambitions. Thus, we argue that officials
strive to achieve important goals to not only secure pro-
motions but also avoid punishments such as termination.
We suggest future studies that employ the PPT model also
take this punishment-avoiding motivation into account.

Although the administrative accountability structure
allowed China to maintain containment policies through-
out the pandemic, we also find that there was limited

pressure to increase economic support, and the intense
pressure from high-level officials may have also led to the
inflation of containment policy goals.”® As such, China
could have also benefited from prioritizing complementary
goals, namely containment and economic support
responses.”* If many local officials were punished for
inadequate economic support during the pandemic, per-
haps more economic support would have been provided.
Officials could have also been held responsible for imple-
menting unnecessary public health measures. Therefore,
we argue prioritizing complementary goals could prevent
officials from severely inflating singular policy goals and
could have improved other aspects of the pandemic
response.

This study suggests the administrative accountability
structure contributed to China’s adherence to the zero-
COVID strategy. In comparison, earlier abandonment of
the zero-COVID strategy was observed in other coun-
tries, especially in federal states.>** In China’s highly
centralized contexts, the higher-level authorities control
the career prospects of lower-level officials. Thus, by
using the administrative accountability system as a tool,
the central government could effectively urge local offi-
cials nationwide to align with its zero-COVID strategies.
However, we argue that it would be nearly impossible to
establish a similar accountability system in most coun-
tries because of their different institutional contexts.>*

Limitations

First, most accountability events were attributed to loca-
lized outbreaks in the affected provinces, so it is techni-
cally impossible to eliminate localized outbreak-related
bias when testing the local effects. However, when we
reexamined the spillover effect after removing all
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observations with new localized outbreaks, the results
remained consistent, suggesting that the accountability
system indeed explained the local government’s
responses to COVID-19 to some extent. Second, we did
not source accountability events from video news.
However, most news was published in text from the
incorporated media outlets, and important videos are
typically also published in text. Third, due to data limita-
tions, we could not explore the effectiveness of the policy
response. Fourth, we did not investigate the long-term
effects of accountability events due to short intervals
between each cluster. However, since pandemics can
rapidly change, our goal was to better understand short-
run effects. Fifth, we acknowledge that we could not
formally test the assumption of ITSA based on our
data- the pre-intervention time series trend, if not inter-
vened, would continue in the post-intervention period
due to the short study period and a relatively large
number of clusters. Finally, the regression coefficients
should be interpreted carefully. The outcomes in this
study are calculated based on an aggregated index of
multiple policies.”” Therefore, we could not interpret
the coefficients as changes in a specific policy. However,
the OxCGRT team has justified the validity of these
indicators elsewhere.” Previous studies have also inter-
preted the changes in these indicators as a directional
change instead of linking them to a specific policy.’**’

Conclusion

We suggest China’s administrative accountability struc-
ture was essential to the sustainability of the zero-
COVID response but also that the response could have
been improved by also prioritizing complementary pol-
icy goals. The insights of this study could be used to
improve health governance during future pandemics in
China.**
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