[image: image1]Impact of Social Capital on Environmental Governance Efficiency—Behavior of Guangdong, China

		ORIGINAL RESEARCH
published: 22 December 2021
doi: 10.3389/fenrg.2021.781657


[image: image2]
Impact of Social Capital on Environmental Governance Efficiency—Behavior of Guangdong, China
Shujian Zhang and Zhijun Gu*
School of Government, Shenzhen University, Shenzhen, China
Edited by:
Bangzhu Zhu, Nanjing University of Information Science and Technology, China
Reviewed by:
Huaping Sun, Jiangsu University, China
Tim Bian, University of International Business and Economics, China
Minbo Xu, Beijing Normal University, China
* Correspondence: Zhijun Gu, gzj@szu.edu.cn
Received: 23 September 2021
Accepted: 23 November 2021
Published: 22 December 2021
Citation: Zhang S and Gu Z (2021) Impact of Social Capital on Environmental Governance Efficiency—Behavior of Guangdong, China. Front. Energy Res. 9:781657. doi: 10.3389/fenrg.2021.781657

The main purpose of this article is to investigate the impact of social capital level on environmental governance efficiency in economically developed areas. We choose China’s richest province Guangdong. Compared with other Chinese provinces, Guangdong’s local governments are in better fiscal status, and they can allocate environmental spending in line with the trend of gross domestic product per capita. We want to observe the important factors related to social cognition other than capital investment to gain a more profound influence on the efficiency of local environmental governance. This article assumes that the degree of local social capital will have a great positive impact on the efficiency of regional environmental governance. Super-efficiency slacks-based measure method of data envelopment analysis is adopted to calculate the environmental governance efficiency by considering the expected output and the nonexpected output. Then, short-panel regression was used to analyze the relationship between social capital and environmental governance efficiency. Through an empirical analysis of urban panel data of Guangdong province from 2001 to 2019, it is found that the degree of social capital does have a significant positive impact on the efficiency of local environmental governance. After the research conclusion, we propose some policy suggestions to local governments.
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INTRODUCTION
The ecological environment protection has become a major quandary of local governance in developed areas of China, as China has experienced more than 40 years of rapid economic growth since the reform and open-up policy and has realized that economic growth must change from high-speed to high-quality way. Rapid economic growth at the expense of the environment has been very intuitively felt by citizens in their daily lives, and environmental deterioration has become the main cause of many serious diseases. In the southeastern coastal areas of China, local economic development has made great achievements, and people are beginning to pay attention to their own health problems. As southeast China is a manufacturing hub, economic growth has had a big impact on environmental protection. This has forced the government to consider policies that balance economic development and environmental governance. We chose social capital to observe the influencing factors of environmental governance efficiency in affluent areas. This is because social capital, as opposed to capital input and technology application, is a matter of community consciousness that is highly relevant to a region (Kaasa, 2016).
Local governments in China have been increasing investment in environmental governance, and good results have been achieved (Liu et al., 2017; Zheng et al., 2020). For residents in Chinese affluent areas, environmental governance has become a hot topic of social concern. People put forward higher request to environmental management. But the way of environmental pollution control in developed areas is obviously different from that in less developed areas, and the resulting efficiency of pollution control is also different. Therefore, it is a very meaningful topic to find the factors that affect the efficiency of environmental governance. Government spending is the main driving force for environmental pollution control across China, especially from local governments. The economically developed urban areas are relatively abundant in the investment of environmental governance, and the efficiency of environmental governance is generally not affected by the pressure of funds. Environmental protection fundamentally depends on the long-term accumulation of good cognitive foundation of residents (Moynihan & Lavertu, 2012). Therefore, to explore the factors affecting the efficiency of environmental governance in rich areas may need to look beyond money.
An increasing number of research shows that social capital has an important impact on sustainable development such as growth, equity, and the environment (Putnam, 1995). In the long run, the efficiency of environmental governance in economically developed areas is not only related to the government’s public expenditures, but also closely related to the social capital that can significantly improve the social culture and institutional environment. Regional social capital formed after long-term cognitive repair will have a positive impact on the efficiency of government governance (Krause, 2006). Social interaction and social modernization even play a decisive role in public governance (Jones and Clark, 2013). From the perspective of social cognition, strengthening the function of information transmission among people in social networks is conducive to the implementation of common decisions. Environmental protection is a positive example of this kind (Hetherington, 2001; Lyons & Kashima, 2001; Aarøe and Petersen, 2018). Relations of social trust, common rules, norms, and sanctions and connectedness in institutions may have a vital role in evaluating governance efficiency (Pretty and Ward, 2001; Dulal et al., 2011). Each stage of environmental governance involves the behavior of enterprises and the daily life of residents, and many regulations would have a positive effect through the social environment. Social capital can improve governance performance when governmental policy fails. Effective social communication, networks, and organizations can expand the scale and effectiveness of information dissemination, which will lead to more effective enforcement of environmental governance regulations (Du and Li, 2020; Hu and Wang, 2020; Song et al., 2020). As long as social capital reaches a certain level, social trust, social norms, and participation will significantly improve the efficiency of regional environmental governance. Moreover, social capital greatly promotes the transparency of local government, and transparent government is more conducive to the utilization efficiency and supervision of environmental protection resources (Wang et al., 2020).
Some other research also reveals that the impact of social capital on environmental governance efficiency varies with regional differences (Lu et al., 2017; Yi et al., 2021). In China’s eastern Yangtze delta area, this effect is even more pronounced. The supervision of environmental protection is mostly binding behavior, and residents with higher social capital level are more willing to provide information convenience and action coordination through the supervision network. Such as Yangtze delta urban agglomeration, the developed business network in the region makes it easier for people to communicate information and trust rules, which plays an important fundamental role in the improvement of social capital. A good level of trust in the rules can obviously help improve the efficiency of the government’s environmental governance (Tu et al., 2019; Yi et al., 2021). In this article, the major cities of Guangdong Province, the most developed province in China, were selected as the research targets. The growth trend of environmental governance input and per-capita gross domestic product (GDP) in major cities in Guangdong is basically consistent, indicating that the influencing factor of environmental governance efficiency in each region is not mainly government funds (Barman and Gupta, 2010; Chen, 2015). We should observe the important factors related to social cognition other than capital investment to gain a more profound influence on the efficiency of local environmental governance.
Guangdong Province is a very wealthy region in China. Cities generally have plenty of financial aid to support environmental protection. Our research tries to find substantial factors beyond fund which would contribute a lot to the efficiency of environmental governance. This article assumes that the degree of local social capital will have a great positive impact on the efficiency of regional environmental governance. The data envelopment analysis (DEA) method is adopted to calculate the environmental governance efficiency by considering the expected output and the nonexpected output. Then short-panel regression was used to analyze the relationship between social capital and environmental governance efficiency. Through an empirical analysis of urban panel data of Guangdong province from 2001 to 2019, it is found that the degree of social capital does have a significant positive impact on the efficiency of local environmental governance. During the article’s quantitative analysis, we took the influences of regional economic performance, openness degree, governmental public financial competence, fiscal transparency and local industrial structure, and the scale of area into consideration and controlled relative variables (Zhang et al., 2012; Zhao, 2010).
VARIABLES AND DATA
The data in this article are from the Statistical Yearbook of Chinese Cities and the Statistical Yearbook of Guangdong Province from 2001 to 2019. There are 21 cities in Guangdong Province, China. The panel data are strongly balanced, and that the number of areas is more than the number of years means it is a short panel. The dependent variable of this article is the efficiency of local environmental governance. Regional governments have invested a lot of financial expenditure to protect the ecological environment. To observe the environmental governance efficiency of regions completely, we need to take expected output and undesired output of environmental governance expenditure into consideration together.
We estimate regional efficiency based on super-efficiency slacks-based measure (SBM) method (Tone, 2001, 2010). In the analysis of traditional non–super-efficiency DEA model, multiple decision-making units (DMUs) are usually evaluated as effective; especially when the number of input–output is large, the number of effective DMU is also large. The maximum efficiency value obtained by this model is 1, and the efficiency value of the effective DMU is the same. The efficiency of these effective DMU cannot be further distinguished. Super-efficiency model (Andersen and Petersen, 1993; Ray, 2008) by removing the evaluated DMU from the reference set, that is, the efficiency of the evaluated DMU is obtained by referring to the Frontier formed by other DMUs, solves the problem that the efficiency of effective DMU cannot be distinguished. Suppose the total number of decision units (DMU) in period T is K, and each DMU uses M input factors and produces I desired outputs and R undesired outputs, [image: image], [image: image], and [image: image], respectively, represent the input vector, expected output vector, and unexpected output vector of the k DMU; then, the input–output of the k DMU in period t is expressed as [image: image]. Define the production possibility set constructed by DMU other than [image: image] as follows:
[image: image]
where [image: image] is the weight coefficient vector (intensity vector); here we assume that scale returns are variable (i.e., VRS), so the sum of weight coefficients of all DMUs is equal to 1, i.e., [image: image]. Here, DMU is each district in Guangdong Province, and the input variable of each area is environmental input. The expected output variable is wastewater utilization rate and solid waste treatment rate, and the unexpected output variable is sulfur dioxide and nitrogen oxide. Therefore, M = 1, I = 2, R = 2.
The super-efficiency SBM efficiency value of decision unit K [image: image] can be obtained by solving the following programming problem:
[image: image]
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Among them, [image: image] stands for regional efficiency, and its value is between (0,1). The larger the value is, the higher the regional efficiency is. When [image: image], it means that the DMU is an effective unit; that is, it is located on the production Frontier. [image: image], [image: image], [image: image], respectively, represent the relaxation variables corresponding to input variables, expected output variables, and nonexpected output variables. To solve Eq. 2, we use the method of Charnes and Cooper (1978) to convert the equation into the following linear programming problem.
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Let the optimal solution of Eq. 3 of linear programming be [image: image], then the optimal solution of the original nonlinear programming problem (2) is:
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Accordingly, we can also get the efficiency of each input–output variable:
[image: image]
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Among them, [image: image], [image: image], [image: image], respectively, represent the efficiency of input variable, expected output variable, and unexpected output variable, and its value is between (0,1). The larger the value is, the higher the efficiency of the input or output factor is.
Regional social capital level (SC) is the explanatory variable in the research. Social capital is calculated based on the ratio of welfare, network, cultural, sports, and entertainment employees to total employees on duty (Villalonga-Olives and Kawachi, 2015). In local statistical yearbooks from 2001–2019 in Guangdong Province, this kind of data has good continuity and comparability and ensures panel data’s overall stability (Grafton and Knowles, 2004). We chose per-capita GDP (GDPpc) and total population at the end of the year (Popu) as variables to observe the population and economic development level that have a fundamental impact on the environment. In addition, we control some industrial and economic variables related to environmental protection. Generally, regional industrial structure would affect emission level so that we take the proportion of tertiary (Tertiary) as a control variable (Gonzalez and Ho, 2018). Power consumption of whole society (Electron) and regional industrial output value (Industry) indicate the level of energy consumption in the area, which are very basic variables in environment-related issues (Liang and Langbein., 2015; Xie et al., 2018). We also controlled some variables that have local characteristics in terms of openness and economic development level. The regional annual amount of foreign capital actually utilized (FDI) represents the degree of city’s openness. Guangdong province has a great difference in economic development level, and the Pearl River Delta region is relatively developed. Therefore, we divide the 21 regions into two categories and take the regional dummy variable (AreaDummy) as the control variable. Below is the descriptive statistics table of variables (Table 1), which reports the summary statistics. We took the Napierian logarithm value of dependent variable environmental governance efficiency (lnEfficiency) and standardized the independent variable social capital (stdSC) before using it in the regression model. We also took the Napierian logarithm value of variable of GDPpc, FDI, Industry, Popu, and Electron. As mentioned previously, Guangdong is a province with uneven development among regions. The degree of fiscal self-sufficiency varies greatly in regions (Bao and Guan, 2019; Lopez et al., 2011; Bai et al., 2019).
TABLE 1 | Descriptive statistics.
[image: Table 1]MODEL AND RESULTS
First, based on controlling other variables, we show the partial correlation graph between the core variable and the explained variable (Figure 1). We can initially observe the general trend of correlation between environmental governance efficiency and social capital. As each city in the province is different, there may be omitted variables that do not vary over time, and there may be time effects that do not vary geographically. Based on the above reasons, we adopted the two-way fixed-effects model:
[image: image]
[image: Figure 1]FIGURE 1 | Partial correlation graph between the core variable and the explained variable.
We estimate the two-way fixed-effects model with its null hypothesis is [image: image] and obtain the p value corresponding to F test result as 0. It is much less than 0.01, which indicates it refuses the null hypothesis, and we should choose the fixed-effects model. But if the error term is cross-sectional dependent, then the F test result is unreliable, and we could not choose the fixed-effects model. We tested the cross-section problem, and the cross-sectional independence value is 0.653, which is larger than the critical value of 0.1 α level 0.136. This indicates that the null hypothesis that there is no cross-sectional correlation is rejected; that is, the model has cross-sectional correlation problems. Then, we do F test of the regional dummy variable, and the p value is less than 0.1, which indicates that we can refuse the null hypothesis, and the individual effects exist. Finally, the model passes the Hausman test. The result strongly rejects the null hypothesis, and we choose the fixed-effects model.
To ensure the robustness of the model, we observe three more regression results through controlling different important variables. The theme of this article is to study the impact of social capital on the efficiency of environmental governance. Traditionally, the influence of economic factors, development model factors, and public finance factors on environmental governance is generally emphasized (Gupta and Miranda, 1995). Therefore, when we test the stability of the influence of social capital, we give special consideration to controlling variables with such factors. In different regressions, we, respectively, control the fiscal self-sufficiency level, economic development level, economic openness, industrial structure, energy consumption, and production capacity of different cities and observe the stability of the model results from different perspectives. The results show that the results of the model are stable in all aspects, and social capital has a significant positive impact on the efficiency of environmental governance. Table 2 shows the result report of all regressions in this article.
TABLE 2 | Benchmark regression results.
[image: Table 2]CONCLUSION AND POLICY SUGGESTIONS
This article studies the efficiency of environmental governance from a relatively new perspective of social cognition, and we have obtained good research results. Especially in Guangdong province of China, where the economy is developed and government governance is relatively transparent, this study is of great practical significance. Compared with the underdeveloped central and western regions in China, the local governments of Guangdong province are generally abundant in financial funds. To investigate the level of government governance in rich areas, we must pay more attention to social factors. Of course, the regional differences within Guangdong province are also obvious. We have controlled for that in our study.
The improvement of environmental governance efficiency is not a pure administrative or an absolute economic efficiency problem. Under the premise of sufficient government input, whether people’s awareness of social community will be transmitted to the efficiency of environmental governance is a problem worthy of discussion. Our article attempted this effort. We maintain the objectivity of the data and the continuity and balance of the availability of the data in the processing of the explained variables and the main explained variables. We estimate regional efficiency based on super-efficiency SBM method, fully considering reasonable expected and unexpected output. The results are very encouraging.
Social capital is a concept in which social cognition influences social norms and thus the behavior of the society as a whole. A good level of social capital is conducive to the better implementation of many regulations of the government. Environmental governance involves all aspects of the society, which requires the government to strictly supervise the behavior of enterprises, and at the same time, it also needs to strengthen the guidance of the behavior norms of all social members. This is the fundamental way to improve the efficiency of environmental governance. From the research results, we believe that social capital does have a significant positive impact on the efficiency of environmental governance. It is even more important to study such issues in an affluent region such as Guangdong. China also attaches great importance to improving social capital while building its economy.
We believe that this conclusion is a positive signal for the government to step up efforts to improve the level of social capital in the region. First, the government can achieve the basic goal of improving social capital by promoting the concept of harmonious coexistence between man and nature. This is one of the important tasks of the current government on the construction of ecological civilization. People will gradually realize the long-term positive impact of overall environmental protection awareness on improving the efficiency of environmental governance. Second, the government needs to build more abundant social and environmental governance organizations. Improving social capital requires not only the cognitive base of all social members, but also more participation in relevant environmental protection organizations. People can better share relevant information and scientific knowledge in more organizations, thus promoting the active support of social members for environmental governance policies. Again, the government should encourage social supervision of environmental governance behavior. Specific incentive measures may include regular or irregular knowledge tests, competitions, and other activities, relying on some organizations, which help publicize the environmental protection concepts. The government can provide both material and nonmaterial incentives for related activities. This can make more and more residents willing to join in the big network of improving environmental governance. It also encourages people to be more willing to contribute ideas and share them on improving the efficiency of environmental governance. Each of these policies will promote the level of social capital associated with environmental protection.
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