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Since emergency management capabilities with respect to COVID-19 differ across different regions of China, it is necessary to adopt a more comprehensive perspective to study the reasons for these differences and propose corresponding policies. By investigating 287 prefectural-level administrative regions, this study explores the reasons for different levels of COVID-19 prevention performance. The results lead to the following conclusions. The factors influencing pandemic prevention include both structural factors, such as economic and social factors, and the experiences and characteristics of prefectural-level government leaders (party secretaries and mayors), such as grassroots work experience and level of education, which are significantly positively correlated with the progress of pandemic prevention. Based on these findings, we propose suggestions to improve governance capacity in terms of three aspects: the improvement of emergency management capacity, the appointment of cadres in the context of new challenges and missions, and the establishment collocation of prefectural-level leader teams.
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Introduction

Since the outbreak of the COVID-19 pandemic in China, government leaders have faced tremendous pressure. When facing such a large-scale test, what kind of answer sheet has been submitted? What factors affect the different achievements of different regions? This study aims to analyze the reasons for differences in performance across different regions in the context of dealing with the pandemic and to propose policy recommendations for improving governance capacity in this context. Given the central role played by the government and leading cadres in China's socioeconomic development, this study analyzes structural factors such as social, economic, and demographic factors and focuses on the ways in which the experience and characteristics of party and government-leading cadres in each region affect pandemic prevention. To compare the different requirements of pandemic prevention across party and government leaders, we compare and analyze the different roles played by the experiences and characteristics of party and government leaders of 287 prefectural-level administrative regions in the pandemic prevention model.



Materials and methods


Materials

Figure 1 shows the cumulative number of confirmed cases of COVID-19 in each province apart from Hubei Province as of March 18, 2020 (when the number of new cases in mainland China reached 0 for the first time). It is evident that the cumulative number of case s was generally higher in the provinces neighboring Hubei (e.g., Henan and Hunan) and in economically developed regions (e.g., Guangdong and Zhejiang), which was likely that more people moved from Wuhan to neighboring provinces prior to January 23. In addition, economic activities and population movements in economically developed regions (including population movement from Wuhan) were more frequent and denser, thus providing conditions conducive to the spread of the pandemic.
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FIGURE 1
 The cumulative number of confirmed cases of COVID-19 by region (as of March 18, 2020). Source: CSMAR database; China Social Quality Foundation database.


According to a summary of 72,314 cases of COVID-19 reported by the Chinese Center for Disease Control and Prevention, Hubei Province had the highest number of confirmed cases (75%) and the highest number of cases associated with Wuhan (86%) (1). In contrast, studies on pandemic control have found that restricting population movement is a proven method that can be used to control the pandemic (2).

Based on the analysis presented above, we propose the following:

Hypothesis 1:  The percentage of the infected population in a region is positively associated with the population inflow from Wuhan to the region.

Hypothesis 2:  The percentage of the infected population in a region is positively related to the population density of the region.

Hypothesis 3:  The percentage of the infected population in a region is negatively related to the number of doctors in the region.

In addition to the population movement between each region and Hubei and the related socioeconomic factors, the level of health emergency management in each area is significant with respect to pandemic prevention; this factor can be measured by reference to the speed of response and the intensity of prevention measures. In Qianjiang City, Hubei Province, for example, the authorities were already preparing diligently for the pandemic prior to January 17, when 32 feverish patients were admitted and treated, and the city's leadership team decided to close the city and all entertainment venues. From February 28 until 24:00 on March 18, 2020, no new cases were reported, and work resumed in an orderly manner. Due to the swift action taken and the measures implemented, Qianjiang became one of the cities least affected by the pandemic in Hubei Province, after Shennongjia.

Based on this analysis, we propose the following:

Hypothesis 4:  The percentage of the infected population in a region is negatively associated with the speed of the pandemic response.

Hypothesis 5:  The percentage of the infected population in a region is negatively related to the intensity of pandemic prevention measures.

According to these hypotheses, leaders' abilities and qualities play a crucial role in pandemic prevention. However, leaders' implicit abilities must somehow be expressed in terms of explicit characteristics and experiences. Theoretically, upper echelon theory (UET) suggests that organizations reflect the ways in which the experiences and backgrounds of executives influence their cognition, knowledge, and skills, which in turn affect organizational decisions and thus organizational performance (3). Similarly, as the “supervisors” of a party, the personal characteristics, professional backgrounds, and experiences of local party and government leaders can reflect their abilities, thus influencing local policymaking and making a deep impact on local economic and social development (4). According to the Regulations on the Assessment of Party and Government Leading Cadres, the main content associated with the assessment of party and government cadres includes five aspects: morality, competence, diligence, performance, and integrity. In this context, “competence” includes political ability, professionalism, and organizational leadership in the process of dealing with emergencies and mass events. To a large extent, the ability of cadres is determined by their experience (5, 6). Simultaneously, officials' personal characteristics, levels of education, and experience can also influence the formulation of policies. For example, it has been shown that age, tenure and level of education affect the proportion of education spending in education policymaking (7). Furthermore, based on the public goods visibility perspective, it has been found that the tenure of both local municipal party secretaries and mayors exhibits an inverted U-shaped relationship with visible public spending (8). By analyzing the relationship between the individual characteristics of provincial environmental protection department (bureau) directors and their environmental regulatory behavior preferences, this study found that officials with experience working in environmental protection departments or those with professional study experience in environmental protection and higher levels of education tend to implement more stringent environmental regulations, which leads to the conclusion that skilled and highly educated officials are the foundation for adjusting and improving environmental regulatory behavior (9).

A comparative analysis of some typical cases indicates that the characteristics and relevant experiences (e.g., work experience in health care) of the party and government leadership teams working in each region may also impact their efforts toward pandemic prevention. For example, Shanwei city, Guangdong Province, has achieved good results regarding pandemic prevention, with five confirmed cases as of April 23, 2020 (the figure for the same period in Guangdong Province was 1,585), all of which were cured. It is easy to see that the municipal party secretary for this city was born in 1975. He has many years of grassroots work experience, having served in a significant leadership position in the Health Bureau of Lishui City, Zhejiang Province, from February 1999 to January 2003. He assumed his new post on January 11 and chaired a meeting of the Standing Committee of the Municipal Party Committee on January 21, stressing the need to strengthen leadership and press responsibility. Shanwei city achieved “zero cases” on February 28. This success indicates that experience in the health sector causes leading cadres to be more alert to pandemic prevention and provides them with relevant expertise and experience. In addition, grassroots experience across multiple regions helps leading cadres improve their implementation ability and facilitate the implementation of various prevention and control measures.

Based on this analysis, we propose the following:

Hypothesis 6:  The percentage of the infected population in a region is lower if the local leader has grassroots work experience.

Hypothesis 7:  The percentage of the infected population in a region is lower if the local leader has work experience in the central government.

Hypothesis 8:  The percentage of the infected population in a region is lower if the local leader has work experience in the public health sector.

Hypothesis 9:  The percentage of the infected population in a region is lower if the local leader has work experience in the economic department.

Hypothesis 10:  The percentage of the infected population in a region is lower if the local leader has work experience in a company.

Hypothesis 11:  The percentage of the infected population in a region is lower if the local leader has work experience in the judicial department.

Hypothesis 12:  The percentage of the infected population in a region is lower if the local leader team members have complementary expertise.

Hypothesis 13:  The percentage of the infected population in a region is lower if the local leader team has a higher level of education.



Methods
 
Data sources

The sample referenced by this study includes 287 prefecture-level administrative regions. There are 333 prefectural-level administrative regions in China, and the following three types of regions are excluded from this study: first, prefectural-level administrative regions located in Hubei Province; second, the 26 prefectural-level administrative regions that reported zero cumulative cases, such as Sansha City and the Tibet Autonomous Region, because the cumulative number of cases in Tibet was one; and third, four municipalities that are directly under the control of the central government, because municipalities directly under the control of the central government are not comparable to other cities in terms of population density, and because pandemic prevention measures are more common in this context. This study collected information on the cumulative number of cases (excluding imported cases), economic and social indicators, the speed and intensity of the pandemic response, and the experiences and characteristics of party and government officials for each municipality as of March 18. Sources of socioeconomic data included the CSMAR database, the Wind database, the China Social Quality Foundation database, and the 2018 City Statistical Yearbook. We collected data that were unavailable from the yearbook from official sources of information such as the statistical bulletin.

To measure the speed of pandemic response, we assign a value of 3 to provinces that made specific preparations to prevent the pandemic prior to January 21 and experienced no confirmed cases prior to that time, 2 to provinces that prepared to prevent the pandemic on January 21, and 1 to provinces that took measures to prevent the pandemic after January 21. In terms of the intensity of prevention measures, provinces in which the provincial leaders conducted multiple frontline inspections within 3 days were assigned a value of 3; provinces in which the provincial leaders visited the frontline once within 3 days were assigned a value of 2, and provinces in which provincial leaders did not visit the frontline within 3 days were assigned a value of 1. In terms of response speed to the pandemic, Fujian, Guangxi, Guizhou, Henan, Ningxia, Shandong, Shanghai, Sichuan, and Zhejiang excelled, while in terms of intensity of pandemic prevention, Anhui, Beijing, Chongqing, Fujian, Guizhou, Hebei, Henan, Hunan, Jiangsu, Jiangxi, Shandong, Shaanxi, Shanghai, Sichuan, and Tianjin excelled.

Data related to the experiences and characteristics of party and government cadres were collected manually by reference to the People's Daily Online, the Party and Government Cadres Database, and official websites. Regarding the experiences and characteristics of party and government cadres, this study focuses on each administrative district; if one of the secretaries or the mayor of each city has experience in a specific area, this study considers the team to have such experience in that area. Given the large number of appointments of party and government cadres between December 2019 and January 2020, this study uses appointment and removal information reported prior to January 20, 2020, as a foundation. For cases featuring personnel changes during the pandemic, the officials who issued and implemented major policies prior to the successful control of the pandemic are counted (e.g., if an official left office during the pandemic but the pandemic was largely under control in the area prior to his departure, then information regarding that official is nevertheless used in this study). For regions in which the position of municipal party secretary or mayor was vacant, the executive deputy on the official website was used as a substitute. Information regarding officials' experiences includes various experiences prior to their assumption of their current positions.



Variable selection
 
Dependent variable

March 18 is when the number of new cases in mainland China reached zero for the first time. In the period afterward, there were few newly added cases in each region and using the date as a baseline to allow a more accurate comparison of the efforts made to respond to the pandemic and the corresponding performance. This study uses the cumulative number of confirmed cases per 100,000 people as of March 18 as a measure (abbreviated as cases) of the effectiveness of pandemic prevention, since the relative ratio (i.e., the number of confirmed cases per 100,000 people) is a more comparable indicator than the absolute number of cumulative confirmed cases.



Independent variables

The independent variables include three aspects. First, the structural socioeconomic variables include the proportion of population inflows from Wuhan, the population density, and the number of doctors per 100,000 people. The proportion of population inflow from Wuhan is measured in terms of the average proportion of people moving from Wuhan to each location between January 1 and January 23, 2020, and population density is measured in terms of the number of people per square kilometer (the correlation coefficient between population density and GDP per capita is 0.7, p < 0.001, so population density can, to some extent, indicate the local economic level). Second, the response of the province to the pandemic, including response speed and the intensity of measures (as described above) are taken into consideration. In this study, based on the response speed to the pandemic and the strength of measures reported for each province, values are assigned to the province's subordinate municipalities, with 3, 2, and 1 representing different speeds of response ranging from fast to slow and different strengths of measures ranging from large to small. Third, the experiences and characteristics of the party and government team, including their grassroots work experience, central government work experience, health sector work experience, economic sector work experience, enterprise work experience, and judicial sector or military work experience, are referenced. In this context, grassroots work experience refers to the experience of working in party and government organs, state-owned enterprises and institutions, villages and other economic and social organizations at the county level or below. In terms of measurement, if one of the secretaries or the mayor have experience in a certain area, this study considers the team in question to have experience in that area, which is coded as 1; otherwise, this measure is coded as 0. Regarding educational background, this study focuses on the professional heterogeneity and highest level of education exhibited by the party and government team. If the professions of two people (whoever has the highest level of education) are different, for example, if one person has an arts background and another has a science background, the team is considered to exhibit heterogeneity, which is coded as 1; otherwise, this measure is coded as 0. In this study, the highest level of education exhibited by the two leaders was defined as the highest level of education of the team. This measure includes high school and below, college, bachelor's degree, master's degree, and doctorate, which were coded from 1 to 5.






Results


Descriptive analysis

Table 1 shows the descriptive statistics associated with the model. The average number of cases per 100,000 people in each city in the sample was 0.96, and the average proportion of the population received as inflow from Wuhan was 0.086%, with more than half of the Wuhan outflow population traveling to other cities in Hubei Province.


TABLE 1 Descriptive statistics of variables related to pandemic prevention.
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In terms of pandemic response, most provinces responded to the pandemic with medium or higher levels of speed and intensity. Among the various types of officials' experience, the mean value of grassroots experience is 0.8, indicating that most party and government teams have grassroots experience; party and government teams with central government work experience account for 17.8% of the total sample, and further analysis of these municipalities in this study reveals that they are distributed in the central-eastern region, which is located closer to Hubei Province. In terms of functional backgrounds, party and government teams with experience in the health sector account for 7.7% of the sample; in contrast, those with experience in the economic sector account for more than half of the sample, which is in line with China's focus on economic development in recent decades; the proportion of party and government teams with corporate and judicial experience is approximately 40%. Regarding educational background, leader teams featuring different (or complementary) areas of study account for more than one-third of the sample, while the average highest level of education of the party and government teams is possession of a master's degree or above. The results regarding the correlations among the variables indicate that the proportion of the population moving into the city from Wuhan, the population density, the proportion of doctors, and the intensity of the measures taken by the provinces in question in response to the pandemic are significantly negatively correlated with the number of cases, a finding which is in line with the expectations of this study. Regarding the experiences and characteristics of the party and government team, grassroots experience, health experience, and corporate experience were all negatively correlated with the number of cases, while central government work experience was positively correlated with the number of cases; professional heterogeneity and highest education were all significantly negatively correlated with the number of cases.



Regression analysis

A hierarchical regression model was conducted to examine the explanatory power of socioeconomic factors, pandemic response speed and intensity factors as well as the experiences and characteristics of the party and government teams in each city with respect to the number of confirmed cases per 100,000 persons. The results are shown in Table 2. Hypotheses 1, 2, 3, 6, 8, 10, 12, and 13 were supported, while the other hypotheses were not supported.


TABLE 2 Regression analysis.
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Specifically, according to Model 1, the higher the proportion of the Wuhan population that moved into a city from January 1 to January 23, the higher the number of cases in that city, with the number of cases increasing by 1.8 as a result of a one percent increase in the proportion of people moving into the city from Wuhan. Since the average number of cases in the sample was only 0.96, the intensity of the effect of the population moving from Wuhan was very significant.

Combined with the fact that the first confirmed cases in each province had a history of exposure to Wuhan, this result once again illustrates the necessity and correctness of the Wuhan closure policy. The number of cases is also higher in cities with a high population density. The regression analysis indicates that an increase of 1 person per square kilometer of population density increases the number of cases by 0.001, which reflects the characteristics of the pandemic and indirectly indicates the significance of maintaining social distancing with respect to pandemic prevention. The more doctors per 100,000 people, the higher the number of cases diagnosed in the area. An increase of 1 doctor per 100,000 people leads to an increase of 0.003 cases because the number of doctors is an indicator of local economic and social development and because a significant portion of the outflow population from Wuhan travels to economically developed areas. In terms of the response speed and intensity, as shown in Model 2, the higher the intensity of the measures, the lower the number of cases, and an increase in the intensity level results in 0.302 fewer cases in the city in question; however, the response speed does not have a significant effect on the number of cases, likely due to the fact that most of the areas that exhibited a fast response were provinces neighboring Hubei (e.g., Henan Province) and economically developed areas (e.g., Guangdong Province). The rapid spread of the pandemic decreased the effect of fast response speed to a greater extent; in contrast, regions with slow response speed, which are often located farther from Hubei (e.g., Inner Mongolia Autonomous Region), faced relatively easy prevention situations.

After including the experiences and characteristics of party and government teams in Model 3, the explanatory power of the dependent variable increased by 7.5%. Specifically, the grassroots experience of party and government officials in each city was significantly negatively associated with the number of cases, such that the number of cases in a city in which the leadership team had grassroots experience was 0.509 lower than in a city in which the leadership team did not have grassroots experience. Possible reasons for this finding are that officials with grassroots experience are more familiar with the country's situation and can develop policies that are suitable for local realities. Work experience in the central government was significantly positively correlated with the number of cases, with the proportion of cases in a city in which the party and government team had such experience being 0.484 higher than in other cities, probably since most such cities are located closer to Hubei and were thus more influenced by the influx of people from Wuhan.

Health sector experience was significantly negatively associated with the number of cases, with 0.433 fewer cases being reported in a city in which the party and government team had health sector experience than in other cities, a finding which was in line with previous conjectures made by this study as well as with the findings of recent studies on executive teams (10, 11). Through a literature review, researchers have found that over the past decade, the professional background and overseas experience of executive teams have begun to become more relevant, as these characteristics can more accurately describe the cognitive characteristics and skill composition of teams, which can in turn better predict organizational performance (12). In the pandemic prevention process, officials with experience in the health sector tend to have higher sensitivity as well as more specialized knowledge with respect to the application of precise measures.

The number of cases was significantly negatively correlated with corporate experience, with 0.28 fewer cases being reported in a city in which party and government teams had corporate work experience than in other cities, probably since officials with corporate work experience are more sensitive to various types of social and market information. Specifically, compared to government management, corporate management involves a rapidly changing, competitive and uncertain environment, which requires leaders to make timely changes. Officials with corporate experience may also be more pragmatic and may thus react more quickly and effectively in the context of pandemic prevention. In terms of educational background, professional heterogeneity was significantly negatively associated with the number of cases, with the number of cases in a city in which the party and government team had different professions being 0.258 less than in other cities, a finding which is consistent with the main claims of information decision theory (13). This theory suggests that the heterogeneity of team members facilitates the integration of different types of information and mutual learning among members, leading to the development of novel perspectives and thus enhancing the quality of team decisions and improving team performance (14). The highest level of education of the team leaders is significantly negatively related to the number of cases, and for each increase in the highest level of education among the team, such as from a bachelor's to a master's degree, the number of cases decreases by 0.379, a conclusion which is consistent with previous findings (15, 16). The higher the level of education exhibited by the leader, the better the economic performance becomes, since higher educational attainment can represent knowledge and skills to some degree (17). In the context of the pandemic, the ability to study and judge the pandemic and formulate prevention policies places higher demands on the governance capacity of officials, and officials with higher levels of education are more likely to have a comprehensive knowledge base and theoretical system, which has positive implications regarding the prevention of the pandemic.

To visualize the results, we have drawn maps by ArcGIS software in Figure 2. The eight maps show eight factors that significantly affect pandemic prevention. Specifically, in the “inflow” map, the cities with above-average inflow population from Wuhan are indicated in green, which clearly shows that the cities around Wuhan and the economically developed cities have more inflow population and face a more serious pandemic. In the “DOP” and “NOD” maps, the cities with above-average population density and doctors are marked in green, and their cases are higher than the others. In the “Health”, “Grassroots”, and “Company” maps, the cities where the local leader team own such kind of experience are indicated in green, which verifies these cities are more successful in dealing with the pandemic. And leader teams with health sector work experience are scarce in contrast with the grassroots work experience, while the cities where local leader teams own company work experience show a widespread distribution. Further, in the “Expertise” map, the cities where local leader teams with complementary expertise are marked in green and are dispersed. The last map illustrates the education levels of political leader team are high, and the cities where leader teams own doctor degree, marked in green, are more successful in the pandemic prevention.
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FIGURE 2
 Results in visual map. Inflow, DOP, NOD refer to the population inflows from Wuhan, the density of the population, the number of doctors per 100,000 people respectively. Grassroots, Health, Company refer to work experience in the corresponding department. Expertise refers to the different expertise of different leader team members. Education refers to the highest level of education within the leader team.





Discussion

Based on the analysis of the factors influencing the performance of different regions in this “large-scale test” according to the socioeconomic level of each region, the characteristics and experiences of the party and government team have a tremendous impact on the prevention of the pandemic. According to the empirical results, with the aim of proposing directions for future development, this study proposes policy recommendations regarding the appointment of party and government cadres, the establishment of party and government teams, and the improvement of government emergency governance capacity.

First, regarding the training and appointment of party and government cadres, highly educated personnel should be focused on grassroots-level departments. This study finds that party and government teams with grassroots experience and higher levels of education have a positive effect on pandemic prevention. Therefore, the selection of cadres should take grassroots experience into account and encourage cadres with higher education or even overseas experience to “sink” with the aim of sharpening their wills and improving their skills while familiarizing themselves with the national situation. The theoretical foundation and knowledge reserves should be consolidated, and knowledge should be applied to and improved in practice.

Second, with respect to future changes in government tasks and the focus of social governance, workers with different functional backgrounds and relevant experiences should be selected to join the leadership team. The pandemic is still highly spread in the whole global (18), while fewer cases are observed in cities of China in which party and government teams have work experience in the health sector and in which the proportion of party and government cadres with such experience does not exceed 10%. If the talk of dealing with public health problems becomes a regular responsibility for social governance in the future, the proportion of cadres with backgrounds in the field of health should be appropriately expanded in the selection of cadres. An emergency command consisting of and led by key leaders from the Health and Welfare Commission with the assistance of relevant experts should be established. In addition, corporate experience has positive significance with respect to pandemic prevention; therefore, the exchange of cadres should be encouraged to enhance the diversity of their experience and their comprehensive ability.

Third, regarding the matching of the party and government leadership team, cadres with different professional backgrounds and experiences should be selected to form a team featuring complementary advantages. Different professional backgrounds imply different knowledge and skill backgrounds and different ways of thinking, which can facilitate the integration of a variety of information and thus improve the quality of team decision-making; similarly, different experiences result in different experiences and abilities, and diverse knowledge and experiences match the governments multitask-focused and highly complex goal system, which is consistent with certain previous findings (19, 20). For example, at least one leader in the party and government team should have grassroots work experience to ensure that that the team can tailor its work to local conditions when formulating and implementing various policies; at least one leader in the party and government team should have a higher level of education to provide a more open-eyed and open-minded perspective, which is conducive to improving the quality of decision-making. When responding to unexpected events, different responsibilities should be assigned to party and government cadres based on their abilities and backgrounds. In the face of the main development objectives, i.e., economy development and social stability (21), the appointment of cadres and the division of work should be adjusted in a flexible manner. In other words, the matching of party and government teams should consider the professional quality of cadres but also examine the learning ability of cadres, focus on the comprehensive experience of cadres, and promptly make adjustments to promote competent cadres based on the requirements of changing tasks.



Conclusions

Based on the analysis discussed above, the following conclusions can be drawn from this study.

First, both the structural factors and the subjective initiatives associated with each location affect pandemic prevention. For example, the factors influencing the prevention of the pandemic include the proportion of the population from Wuhan, the population density, and the proportion of doctors, all of which are structural factors reflecting local socioeconomic conditions; simultaneously, the progress of pandemic prevention is influenced by response speed, the intensity of measures, and the level of governance capacity as represented by the experiences and characteristics of the party and government teams.

Second, the experiences, functional backgrounds, and levels of education of members of the party and government team have significant effects on pandemic prevention. The regression analysis regarding pandemic prevention found that, based on the structural factors (Model 1) and response measures (Model 2) for each region, the introduction of the experiences and characteristics of the party and government team (Model 3) greatly improved the explanatory power of the model, accounting for approximately 26% (0.075/0.285) of the variance in the dependent variable (variance); in addition, the F variation was significant.

Third, grassroots experience and the highest level of education among party and government leaders have significant positive impacts on pandemic prevention. Grassroots experience helps cultivate leaders' sensitivity to national conditions and the environment and helps test their practical operation ability and execution ability. Simultaneously, the highest level of education among the local and municipal party and government teams has positive significance for pandemic prevention, indicating that the knowledge and perspectives of leading cadres have positive effects on broadening their thinking and improving their ability to solve complex problems, once again verifying the importance of the intellectualization of leading cadres.

Due to the limitations of data availability, the analysis conducted by this study faces certain limitations, such as the facts that the characteristics of leaders can be measured only in terms of their explicit experiences and that information that can truly reflect the responsibility and competence of leaders is difficult to obtain in a comprehensive manner. Nevertheless, the conclusions drawn from this study following rigorous analysis and careful consideration have both theoretical and practical significance.
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