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Government Management Capacities and the Containment of COVID-33 

19: A Repeated Cross-Sectional Study Across Chinese Cities 34 

 35 

Abstract 36 

Objectives: Better understanding of the dynamics of the COVID-19 (2019-novel coronavirus 37 

disease) pandemic to curb its spread is now a global imperative. While travel restrictions and 38 

control measures have been shown to limit the spread of the disease spread, the effectiveness 39 

of the enforcement of those measures should depend on the strength of the government. 40 

Whether, and how, the government plays a role in fighting the disease, however, has not been 41 

investigated. Here, we show that government management capacities are critical for the 42 

containment of the disease. 43 

Setting: We conduct a statistical analysis based on cross-city comparisons within China. China 44 

has undergone almost the entire cycle of the anti-coronavirus campaign, which allows us to 45 

trace the full dynamics of the outbreak, with homogeneity in standards for statistics recording. 46 

Participants: Not available. 47 

Primary and secondary outcome measures: Outcome measures include city-specific COVID-48 

19 case incidence and recoveries in China. 49 

Results: The containment of COVID-19 depends on the effectiveness of the enforcement of 50 

control measures, which in turn depends on the local government’s management capacities. 51 

Specifically, government efficiency, capacity for law enforcement, and the transparency of 52 

laws and policies significantly reduce COVID-19 prevalence and increase the likelihood of 53 

recoveries. The organization size of the government, which is not closely related to its capacity 54 

for management, has a limited role. 55 

Trial registration: Not available.  56 
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Article Summary 57 

The strengths and limitations of this study are as follows: 58 

 We are among the first to examine the role of government management capacities in 59 

the containment of COVID-19. 60 

 We conduct a repeated cross-sectional study in China, which ensures consistency in 61 

standards for statistics recording and homogeneity in institutional features. 62 

 We are able to trace the full dynamics of the outbreak in the setting of Chinese cities. 63 

 The specific measures of government management capacities may not be readily 64 

comparable to cities in other countries. 65 

 The restrictive governmental disease control practices may also not be readily 66 

applicable to other countries. 67 
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Introduction 68 

 69 

COVID-19 outbreaks have raced around the world and have exploded into a pandemic. 70 

About 47.3 million infections have been confirmed in more than 200 countries and territories. 71 

It has become a global imperative to better understand the dynamics of this pandemic in 72 

order to limit its ongoing spread.  73 

 74 

China, which was the first country exposed to the coronavirus, has almost completed the full 75 

cycle of the anti-coronavirus campaign. Since mid- March 2020, daily new cases in China 76 

have been reduced to near-zero levels (Figure 1). This result is substantially attributed to the 77 

strict travel restrictions and containment measures—such as suspending public transport, 78 

closing entertainment venues, and banning public gatherings—implemented by Chinese 79 

authorities (1–5). The World Health Organization has repeatedly praised China for its 80 

effective response to the COVID-19 outbreak. 81 

 82 

Yet China’s response is not free of controversy—in particular, whether the government, and 83 

the measures it has taken, have succeeded in fighting the disease. For instance, skeptics 84 

point out that other places, such as Singapore, imposed similar containment measures but 85 

still experienced an enormous outbreak (6, 7). 86 

 87 

The effectiveness of the enforcement of control measures should depend on the strength of 88 

the government, as indicated by the notion of state capacity. State capacity is shown to be 89 

crucial for economic development and technological change (8, 9). The rapid economic 90 

growth in East Asian economies, in particular, can largely be accounted for by states with a 91 

great deal of capacity (8). During this pandemic, heated discussions have centered on 92 

responses by different countries, which are said to “reveal the need for a strong state” (10). 93 

The discussions echo the notion of state capacity, or government management capacity. 94 

Anecdotal evidence indicates that within China there are fewer COVID-19 cases in cities that 95 

implemented control measures more preemptively (1), which highlights the importance of the 96 

management capacity of local governments for containing the disease. 97 

 98 

Whether, and how, the government plays a role in fighting the disease, however, has not 99 

been formally investigated. In this paper, we show that government management capacities 100 

are critical for the containment of the disease by conducting a statistical analysis based on 101 

cross-city comparisons within China. Because China has undergone almost the entire cycle 102 

of the anti-coronavirus campaign, we can trace the full dynamics of the outbreak while being 103 

consistent in standards for statistics recording. We find that better government 104 
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management—as measured by government efficiency, capacity for law enforcement, 105 

transparency of laws and policies, and an aggregate management index—is significantly 106 

associated with both reductions in case incidence and increases in recoveries. Government 107 

organization size, in comparison, has an insignificant effect.  108 

 109 

These findings demonstrate the important role of government in controlling COVID-19 and, 110 

thereby, help political leaders and health authorities around the world better understand the 111 

dynamics of the pandemic. They also contribute to discussions of the need for strong states 112 

as revealed by the pandemic (10). 113 

 114 

Government management capacity 115 

 116 

In epidemiology, compartmental models suggest that the implementation of effective public 117 

health measures lowers the infection rate and reduces the case incidence (11, 12). The 118 

implementation of public health measures, in turn, is related to the notion of state capacity—119 

or, more specifically, government management capacity—in economics (8, 9). To examine 120 

the role of state capacity in the containment of COVID-19 in China, we draw a spectrum of 121 

measures from the 2019 Global Urban Competitiveness Yearbook: 122 

(i) Government efficiency measures administrative procedures and time lags in the local 123 

government’s functions. 124 

(ii) Capacity for law enforcement measures the local government’s ability to enforce the rule 125 

of law. 126 

(iii) Transparency of laws and policies measures how well laws and policies stipulated by the 127 

local government are known to citizens. 128 

(iv) Government organization size refers to the number of employees in government 129 

agencies and organizations as a percentage of total population.  130 

(v) An aggregate government management index measures the overall management level 131 

and public policy environment of a city. 132 

 133 

The four sub-indicators and the aggregate index are closely related to the management 134 

capacity of local governments. All of them are on a 10–100 scale. A large value indicates 135 

better management of the local government. (See Supplementary File 1 for details about the 136 

construction of these measures.) 137 

 138 

The study design 139 

 140 
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Our study design is based on three unique contextual features. First, as noted earlier, China 141 

is in the final stage of the COVID-19 outbreak, which allows us to trace the full dynamics of 142 

the outbreak. Second, a within-country analysis ensures homogeneity in the national 143 

response, institutional background, and, more important, standards for COVID-19 statistics 144 

recording. Third, China banned travel to and from Wuhan city—the epicenter of the 145 

outbreak—on January 23, 2020. The ban impeded the growth and limited the size of the 146 

epidemic elsewhere in the country and, as a result, allowed local governments to undertake 147 

effective control measures (5). 148 

 149 

Specifically, we conduct a statistical analysis in which we exploit variations in a spectrum of 150 

city-specific government management capability measures and examine how those 151 

variations are linked to variations in the effectiveness of COVID-19 control. According to the 152 

Ministry of Civil Affairs, there are 333 prefecture-level cities in China, which include 153 

prefectures, municipalities, provincial county-level cities, and sub-provincial cities (special 154 

administrative regions, Hong Kong and Macau, and Taiwan are excluded). We include 332 155 

in our sample and exclude the epicenter, Wuhan city. The sample spans a period of 3 156 

months, from January to late March. This period immediately followed the Wuhan lockdown 157 

when local governments began to implement various measures to curb the further spread of 158 

infections (1). We use ordinary least squares regressions to examine the effects of 159 

government management in different phases of the outbreak, on a weekly basis. We carried 160 

out the statistical analysis using Stata 16. 161 

 162 

In the regression models, outcome variables are the number of new cases and the number 163 

of new recoveries in a city. Those numbers have been recorded daily by the National Health 164 

Commission of China since January 2020, which we aggregate into weekly data. Recovery 165 

rate, defined as cumulative total recoveries over the cumulative number of closed cases 166 

(recoveries plus deaths), has been more than 95 percent. 167 

 168 

Explanatory variables include a set of city-specific, time-invariant determinants of the spread 169 

and control of COVID-19. We are particularly interested in the above-mentioned government 170 

management capability measures. We also examine other important determinants: 171 

population age structure, connection with Wuhan, and the local health system’s capacity. 172 

Data on population age structure (elderly, children, and working-age population as a 173 

percentage of total population) are from the 2015 China population mini-census. Based on 174 

an index of the size of daily population flow that proxies for the total intensity of migration out 175 

of Wuhan to other cities (provided by Baidu Migration), we construct a variable by calculating 176 

the average of the migration index over 14 days before the lockdown of Wuhan. We also 177 
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consider the share of Wuhan-origin residents in the city, using data from the census. Health 178 

system capacity is proxied by the total number of hospital beds in the city and the total 179 

number of hospital employees, based on data from the 2019 China City Statistical Yearbook. 180 

(See Extended Data Table 1 in Supplementary File 1 for definitions and summary statistics 181 

of these variables.) 182 

 183 

Patient and public involvement 184 

 185 

This research has no patient involved. 186 

 187 

Results 188 

 189 

Figure 2 displays the estimated coefficients on the key determinants from regressions of the 190 

number of new cases (in panel A) and new recoveries (in panel B) in a week at the city level. 191 

Orange vertical bars are 90 percent confidence intervals. For example, the first bar in each 192 

plot of panel A regresses the number of cases for the week ending January 28 on city-level 193 

factors. The second bar regresses the number of cases for the week ending February 4 on 194 

the same city-level factors, and so on. Additional control variables include the share of 195 

Wuhan-origin residents, total population, employment rate, percentage of population with a 196 

college degree, and an indicator variable for municipality. For recoveries, regressions also 197 

control for the number of closed cases in that week. Conditional on those variables, 198 

estimated coefficients from the regressions reflect the effects of the determining factors of 199 

our interest during the coronavirus outbreak. 200 

 201 

Population age structure: As the first column of Figure 2 shows, the proportion of people age 202 

65 and above is closely related to the morbidity and mortality of COVID-19, especially in the 203 

initial phase of the outbreak. Specifically, a larger share of the elderly in the local population 204 

is associated with more confirmed cases and fewer recoveries. This is in line with our 205 

expectation that the elderly have higher COVID-19 infection and death rates, and more 206 

elderly predict a larger chance of infection among high-risk populations. In panel A, the small 207 

negative effects at the tail of the curve are in line with the interpretation that the elderly 208 

realize that they are particularly vulnerable, and therefore pay closer attention to protecting 209 

themselves from the virus. (See Tables S1-1 to S1-10 in Supplementary File 2 for regression 210 

results.) We also verify that normalizing the aggregate variables—such as the number of 211 

new cases, the number of new recoveries, and the number of hospital beds—by city-level 212 

population size yields similar patterns of results, as shown in Extended Data Figure 1 in 213 

Supplementary File 1. 214 
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 215 

In comparison, the share of children (age 0-15) does not have a clear relationship with the 216 

spread of the virus; the share of the working-age population (age 16-55) is negatively 217 

associated with the number of new cases and positively associated with the number of 218 

recoveries, as expected. (See Extended Data Figure 2 in Supplementary File 1 and Tables 219 

S2-1 to S2-10 in Supplementary File 2).  220 

 221 

Connection with the epicenter: The second column of Figure 2 indicates that a connection 222 

with Wuhan is a crucial determining factor. A larger index of population flow from Wuhan to a 223 

destination city is associated with more infected cases and fewer recoveries. This finding 224 

corresponds with the interpretation that population flow out of the epicenter of the outbreak 225 

increases the likelihood that people who are infected will come into contact with people who 226 

are not. We observe that the effects on new cases vanish at the end of February, while the 227 

effects on recoveries appear strong across different stages of the outbreak and last to mid-228 

March. 229 

 230 

Health system capacity: The third column of Figure 2 shows that during early phases of the 231 

outbreak, health system capacity—as proxied by the total number of hospital beds—is 232 

negatively associated with the number of new cases and positively associated with the 233 

number of recoveries. A local health system’s capacity to effectively admit those who are 234 

already infected is crucial for reducing transmission among residents, and the capacity to 235 

respond to the needs of the infected, who often require admission to an intensive care unit, 236 

is vital for increasing the chance of recovery.  237 

 238 

During later phases of the outbreak, however, the effects of health system capacity become 239 

insignificant. At the end of March, the effects on new cases turn positive, which is partly 240 

because of China’s patient-reallocation strategy:  the central government transferred some 241 

patients from cities where local health systems were overwhelmed to nearby cities with 242 

greater availability of medical resources (13). However, this move may result in more 243 

coronavirus transmission in destination cities. (Using the number of hospital employees as a 244 

proxy for health system capacity yields similar conclusions; see Extended Data Figure 2 in 245 

Supplementary File 1 and Tables S2-1 to S2-10 in Supplementary File 2.) 246 

 247 

Government management index: The last column of Figure 2 shows that the government 248 

management index is an important determining factor of the spread and control of COVID-249 

19. Better government management is significantly associated with reductions in case 250 

incidence, with the largest effect observed from early through mid-February, when the 251 
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outbreak was at its peak. This pattern is similar to the effects of local health system capacity 252 

shown in the third column of panel A. The small positive effect at the end of March can also 253 

be attributed to the patient-reallocation strategy, whereby patients tend to be transferred to 254 

cities with better government management. 255 

 256 

In addition, better government management is associated with increases in the weekly 257 

number of recoveries conditional on the number of closed cases, as panel B shows. The 258 

effects appear to be the largest in mid-February, and are stronger and longer lasting than the 259 

effects of health system capacity. We further divide the cities into subgroups based on four 260 

criteria and conduct a series of subgroup analyses. We discuss the results in Supplementary 261 

File 1 under the “Subgroup Analysis” section (See Extended Data Figures 3-6 in 262 

Supplementary File 1 for results). 263 

 264 

While governments with better functions, such as higher governmental efficiency and 265 

transparency of laws, can implement better disease control measures and, thereby, reduce 266 

new cases and increase recovery cases, there may exist the other pathway of the effects. 267 

For instance, it is possible that governments with a higher transparency are more accurate in 268 

releasing case numbers, which might lead to a larger number of new cases and a smaller 269 

number of recovery cases. This possibility, however, does not substantially affect the 270 

interpretation of our results. The other pathway of the effects implies that the values of the 271 

outcome variables contain nonrandom measurement errors, which would give rise to a 272 

downward bias in the estimations. Therefore, the effect we have identified in the statistical 273 

analysis at least represents a lower bound of the true effect of government management 274 

capacities on the disease control, which applies to both new and recovery cases. 275 

 276 

To gain a more comprehensive understanding of the government’s role in curbing the 277 

coronavirus outbreak, we further regress the number of new cases and recoveries on a 278 

weekly basis on the four sub-indicators of government management capabilities separately, 279 

plus a range of control variables.  280 

 281 

Figure 3 displays the estimated coefficients on the sub-indicators and the confidence 282 

intervals. We find that government efficiency, capacity for law enforcement, and 283 

transparency of laws and policies exhibit similar patterns of effects as the aggregate index: 284 

They are negatively related to the number of new cases and positively related to the number 285 

of new recoveries. The effects of government organization size, in comparison, are 286 

insignificant on both new infections and new recoveries. (See Tables S3-1 to S3-10 in 287 

Supplementary File 2 for regression results.) 288 
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 289 

For regressions of new cases, the R-squareds range from 0.1 to 0.6, showing a reasonably 290 

good goodness of fit. For regressions of new recoveries, the R-squareds are high because 291 

we control for the number of closed cases (recoveries plus deaths) in the week. Especially 292 

toward the end of the period, there were fewer deaths, and the number of recoveries was 293 

very close to the number of closed cases, which lead to high R-squareds. 294 

 295 

Discussion 296 

 297 

The patterns documented demonstrate that, in addition to demographic controls, the 298 

containment of COVID-19 critically depends on the effectiveness of the enforcement of 299 

control measures designed for this purpose, which in turn depends on the local 300 

government’s management capacities. Specifically, government efficiency determines the 301 

local government’s competence in implementing containment measures; capacity for law 302 

enforcement determines how well the government can strengthen and effectively enforce 303 

containment measures; the transparency of laws and policies determines how interim 304 

measures are understood, supported, and cooperated with by citizens. Therefore, they 305 

significantly reduce COVID-19 prevalence and increase the likelihood of recoveries. The 306 

organization size of the government, which is not closely related to its capacity for 307 

management, has a limited role. 308 

 309 

In addition, our results show that new recovery rates, which have a positive association with 310 

health system capabilities, also have a positive association with government management 311 

capacities. This is possibly because health system capabilities heavily depend on 312 

governmental functions, especially in China, where a large share of healthcare sectors are 313 

managed—and at least partly owned—by the government. Therefore, government 314 

management capacity would have an impact on the efficiency and effectiveness of 315 

healthcare and medical resource allocations, which in turn determine the treatment 316 

outcomes for infected patients. Indeed, we have seen from Figure 2 that the graphical 317 

patterns of the effects of the proxy for health system capacity (the number of hospital beds) 318 

and the proxy for government management capability (the government management index) 319 

appear similar. 320 

 321 

We now discuss the potential methodological limitations of our study. First, our study is 322 

based on observational data instead of experimental data. Unobservable heterogeneity 323 

across cities in, for example, hygiene and nutrition, is likely to be correlated with the capacity 324 

of the local government and, at the same time, has an impact on the containment of the 325 
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disease. As a result, it is difficult to directly obtain rigorous causal inference from the 326 

regression analysis. Second, our findings are based on a repeated cross-sectional study 327 

across Chinese cities, which may lack external validity because of the potential differences 328 

across countries in terms of institutions and legal systems. Third, although we have provided 329 

some plausible explanations, we cannot identify the exact mechanisms through which 330 

government effectiveness plays a role in the containment of the disease—for instance, 331 

whether public health measures or restrictions of mobility are more critical. Last, while our 332 

study has shown that governments with higher management capacities could impose 333 

effective containment measures to reduce COVID-19 prevalence, it keeps silent on whether 334 

the measures are cost effective. A further cost-benefit analysis might be needed to provide 335 

better policy suggestions. 336 

 337 

Conclusion 338 

 339 

We have discussed, and formally investigated, the role of government in the containment of 340 

COVID-19, based on cross-city comparisons within China. We show that government 341 

management capacities are vital for controlling the disease. 342 

 343 

Our analysis neither speaks to the feasibility of specific containment measures—whether 344 

they can be replicated outside China—nor to the suitability—whether they are violations of 345 

human rights (14). With that caveat, our analysis shows that government management 346 

capacities are strongly associated with the containment of COVID-19. This study could help 347 

political leaders and health authorities around the world better understand government’s role 348 

in controlling the outbreak. In particular, governments that are slow and inefficient in 349 

response to the outbreak may contribute to its continuing spread worldwide (10). This could 350 

have important implications for future epidemics and public health emergencies. 351 

 352 
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Figure 1. Daily new cases and recoveries in China, January to March. From
February 12 on, new cases include clinically diagnosed cases—in addition to those con-
firmed by nucleic acid tests—for cities in Hubei province. This results in a sharp increase
in the number of daily new cases, as indicated by the vertical line in the first plot.
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