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Air pollution was a serious issue in China in the early 2010s, threatening public health and sustainable economic development. The Chinese government established a new environmental protection law in 2015 in order to address air pollution and other environmental issues. This paper investigates the impact of the new environmental law and ESG investments on air pollution and social happiness. We discovered that the implementation of the new environmental law and ESG investments significantly improved social happiness by reducing air pollution. One unit increase in ESG investments would result in a 0.334 unit decrease in air pollution and 0.225 unit increase in social happiness.
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1 INTRODUCTION
With the rapid development of the economy, productivity has increased significantly, while environmental pollution has increased, resulting in a slew of environmental issues that have serious implications for public health and the sustainable development of society. Environmental protection was first introduced as a clear scientific concept in 1972 at the United Nations Conference on the Human Environment. Since then, countries all over the world have gradually improved their environmental laws. According to the Declaration on the Human Environment, “peace, development, and environmental protection are interdependent and inseparable.” The primary goals of environmental management include promoting sustainable development and ensuring the happiness of citizens.
The relationship between happiness and the environment has received increased research attention in recent years (Krekel and MacKerron, 2020; Maddison et al., 2020; Bonasia et al., 2022). Traditional economic indicators of wellbeing are poor predictors of happiness. Welfare policies that place a greater emphasis on happiness can help to achieve the goals of environmental and social sustainability (Gowdy, 2005). Air pollution is a major environmental issue in many countries. Menz (2011) examined data sets from 48 countries from 1990 to 2006 and discovered that people are not accustomed to particulate pollution. Even previous pollution levels can reduce current utility. Solving environmental issues and maintaining ecological balance are critical to people’s happiness. Welsch (2006) investigates the relationship between air quality and happiness using panel data on self-reported happiness from ten European countries. He discovered that air pollution is a statistically significant predictor of inter-country and inter-temporal differences in subjective happiness, and that the effect of air pollution on happiness translates into a significant monetary value of improved air quality. These concerns about environmental quality and its impact on people’s welfare are fundamental arguments for most countries’ adoption of environmental legislation. Air quality is linked to subjective happiness in Europe, with sulfur dioxide concentrations having a significant negative impact on self-reported life satisfaction (Ferreira et al., 2013). In the United States, air pollution has a direct impact on people’s happiness, as well as any measured effects through health, lost work days, and other observable outcomes (Levinson, 2012). Breslow et al. (2016) developed an integrated framework about environmental conditions and management actions in response to growing interest in assessing the impact of changing environmental conditions and management actions on happiness. They contend that happiness cannot be a secondary goal of environmental policy. The possible link between environmental policy and happiness is something that needs to be looked into further. Public support for environmental protection is a reaction to the decline in quality of life caused by overexploitation of natural resources, and it seeks to restore happiness by improving environmental quality and ensuring a healthy ecosystem. Thus, public support serves to provide environmental protection and pollution reduction, which can be considered wellbeing attributes because they influence individuals’ and communities’ ability to achieve healthy environmental goals. Empirically, Bonasia et al. (2022) examine micro and macro data from 19 European countries from 1997 to 2019 and discover a direct link between happiness and long-term environmental protection spending in European countries. They advocate for governments to include environmental spending as a means of increasing domestic happiness, emphasizing the importance of the interaction between environmental quality and life satisfaction.
Environmental pollution in developing countries has become a global issue since the twenty-first century. Air pollution has caused serious health problems in China and India since 2010. According to the World Health Organization (2016), China and India had the highest number of air pollution-related deaths in 2012. Environmental pollution’s threats to life and health severely reduce people’s happiness (Huhtala and Samakovlis, 2007; Almetwally et al., 2020). Air pollution can have an impact on both physical and psychological health. Shi and Yu (2020) use the number of environmental regulations at the prefecture level to assess the welfare loss caused by air pollution. Their findings suggest a link between air pollution and individual happiness. The impact of PM2.5 emissions on happiness is more closely related to physical health than mental health. According to some studies, pollution can cause significant decreases in happiness (Chen et al., 2013; Ebenstein et al., 2017). Environmental regulations are classified into three types, according to Guo et al. (2020). (i.e., economic environmental regulation, legal environmental regulation, and supervised environmental regulation). They conducted an econometric analysis on the relationship between environmental regulations and happiness, and examined the time-lag effect of policy implementation, using micro data from the Chinese Social Census and macro data from 28 Chinese provinces and cities from 2013 to 2015. They demonstrate that long-term economic and environmental regulation can significantly improve happiness. The Chinese government has enacted environmental regulations that require cities to report their daily air quality data. This mandatory disclosure of air quality information regulation has had a significant positive impact on individual happiness, primarily by lowering air pollution (Wang et al., 2021). According to Tian et al. (2016), environmental information disclosure is effective in pollution control. In China, public information requests may be the most effective method of pollution control. According to Xu et al. (2022), all three types of environmental regulations (command-and-control, market-based, and voluntary) can reduce the negative effects of air pollution on residents’ happiness, but the overall mitigation effect is non-linear. In terms of welfare, air pollution is costly to society and individuals. Some studies examine the effects of environmental pollution on social welfare (Smyth et al., 2008; Smyth et al., 2011; Li and Zhou, 2020; Wang et al., 2020; Yang et al., 2020), whereas the effects of environmental policies on social welfare require further investigation.
In the early 2010s, China’s air pollution reached crisis proportions. To protect public health, the Chinese government proposed the Action Plan for Air Pollution Prevention and Control (APAPCC) in 2013 and reformed environmental protection legislation. The new environmental protection law was approved on 24 April 2014, and went into effect in early 2015. Since the old law was passed in 1989, this was the first time the Chinese government amended the law to address the new era’s environmental pollution problem. The new law emphasizes “public participation” and “liability for damage” (Liu et al., 2021.). It makes significant changes in the following areas. First, environmental protection and public welfare organizations can file environmental public interest litigation against polluting enterprises that commit illegal and environmentally destructive acts. Second, it increases government and official accountability and power. The new law states unequivocally that the government is responsible for environmental quality within its administrative jurisdiction. The ecological protection red line is an important standard for assessing government officials’ environmental protection responsibilities during their tenure. Local environmental agencies have the authority to halt illegal environmental activities. Furthermore, it significantly increases polluters’ responsibility. High-polluting businesses must provide more specific environmental information to the public, such as the name of pollutants discharged, emission method, emission concentration and emission level, total emissions of major pollutants and excessive emissions, and details on the construction and operation of pollution prevention facilities. Furthermore, the law establishes a daily penalty system, which means that businesses involved in pollution cases will be fined indefinitely until they correct illegal pollutant discharge behavior.
Recently, ESG investment has been widely recognized as an effective means of protecting the environment and ensuring the economy’s long-term development, attracting significant research attention. According to Li and Li (2022), an environmental protection tax implemented in China in 2018 significantly improved ESG investments by Chinese listed companies and promoted green technological innovations. They also established a link between ESG performance and green innovation. Zheng et al. (2022) discover a long-run bidirectional comovement between ESG performance and enterprise green innovation output. According to Bada et al. (2019), high-rated government bonds outperform low-rated bonds across all ESG dimensions. Zhou and Zhou (2021) showed that good ESG performance reduced the increase in stock price volatility caused by COVID-19, and played a role in improving “resilience” and stabilizing stock prices. Since the emission of air pollutants by polluting industries is considered the major source of air pollution in China, ESG investments strength should be closely related to air pollution.
This paper examines how ESG investments and China’s new environmental law affect social happiness. We collect the most recent environmental, macroeconomic, ESG investment, and social survey data and analyze the impact of ESG investments and new environmental legislation on social happiness. We contribute to the literatures as follows. First, while the impact of ESG investment on social welfare would be of great research interest, such issues have not been adequately studied. We fill this void by emphasizing the importance of ESG investment’s social impact. Second, literature on happiness focuses primarily on the individual level. We approach our analysis in this paper from a macro perspective. As a result, our findings are critical for policymakers.
According to our findings, China’s air pollution has significantly reduced social happiness. ESG investments and the new environmental law significantly reduced air pollution, restoring severely damaged social happiness in the years that followed.
The remainder of the paper is organized as follows. Section 2 briefly describes our data. Our models are introduced in Section 3. Section 4 discusses the empirical findings, and Section 5 concludes.
2 DATA
We focus on the impact of air pollution, ESG investment, and new environmental law on social happiness in this paper. Our sample spans the years 2015–2019. We obtain the most recent personal happiness score from the Chinese General Social Survey (CGSS), the China Family Panel Studies (CFPS), and the Chinese Social Survey (CSS). We use all of these data to build our social happiness data because these social surveys were not conducted every year. Specifically, we use CGSS 2015, 2017, and 2018, CFPS 2016, and CSS 2019. Then, each year, we calculate the provincial happiness score as the average of personal happiness in each province. We unified the scale of these data because the CFPS’s scale of happiness score (which ranges from one to ten) differs from the CGSS’s and CSS’s (which range from one to five).
Our ESG data, which includes environmental, social and corporate governance investment scores on China’s listed companies, is provided by Syntao Green Finance in China. These scores are rated according to 14 categories and over 200 indicators. The aggregate ESG investment strength is a better indicator of local environmental protection efforts than the average ESG investment level of listed businesses, thus we calculate the ESG and environmental investment scores at the provincial level by adding up these scores in each province.
We obtain information on the air quality index (AQI), PM2.5, and PM10 from the China Air Quality Online Detection and Analysis Platform in terms of air pollution. The average of the cities within each province is used to calculate the air quality data at the provincial level.
Other control variables are gathered from the National Bureau of Statistics of China and include industrial added value, population density, afforestation area, coal consumption, government medical and educational spending, unemployment rate, GDP per capita, divorce rate, proportion of urban population, birth rate, and death rate, among others. Table 1 lists the definitions of the variables and the summary statistics.
TABLE 1 | Definition of variables.
[image: Table 1]3 MODELS
First, we construct the following panel regression model to investigate the impact of air pollution on social happiness.
[image: image]
where [image: image] represents for social happiness level in province i in year t. AIR refers to air pollution, which is represented by AQI, PM2.5 and PM10. [image: image] represents the vector of control variables. [image: image] is the error term. According to Bonasia et al. (2022) and Xu et al. (2022), coal consumption, government medical expenditure, government educational expenditure, education construction, population, SO2 emission, urban environment infrastructure, unemployment rate, divorce rate, gross domestic product, proportion of urban population, birth rate, and death rate are selected as control variables.
Then, we construct the following Difference-in-Difference models to examine the influence of ESG investment and the implementation of new environmental law on air pollution.
[image: image]
where [image: image] is the air pollution level. [image: image] represents for the influence of implementation of new environmental law on air pollution. [image: image] equals one if the air was heavily polluted in province i in 2015 (in our sample, the annual average AQI was larger than 90), and equals 0 otherwise. [image: image] equals 1 after 2016 and equals 0 otherwise. We put it in this manner since these social surveys were carried out every year at the midterm. In particular, the CGSS 2015 was conducted in June 2015, just 6 months after the new environmental law went into effect. Since the time-lag effect of environmental policy implementation has been demonstrated by Guo et al. (2020), we postpone the treatment effect of the new environmental law to 2016. After that, we may evaluate if ESG investments and the new environmental regulation are effective at reducing severe air pollution. The vector of control variables is represented by [image: image]. According to Borck and Schrauth (2021), Yuan et al. (2018), and Yao et al. (2020), the control variables chosen include afforestation area, urban environment infrastructure, population density, and industrial added value.
4 EMPIRICAL RESULTS
In this part, we first investigate whether, from a global perspective, air pollution has an impact on social happiness. The impact of ESG investments and the enforcement of new environmental protection laws on air pollution is then examined.
The empirical results of Equation 1 are reported in Table 2. Clearly, case (1) demonstrates that, after controlling for other factors, the impact of air pollution on social happiness is statistically and economically significant at the provincial level. One unit drop in the AQI increases social happiness by 0.674 unit, showing that an improvement in the air quality immediately and significantly increased social happiness. In cases (2) and (3), PM2.5 and PM10, respectively, stand in for air pollution. Similar consequences to those in case (1) are visible to us. One may consider that social happiness may be affected by its previous period. Thus, we apply the dynamic panel approach, and these results are presented in case (4), (5), and (6). Similarly, the impact of air pollution on social happiness is still significant. These are in line with previous literatures (Welsch, 2006; Levinson, 2012; Ferreira et al., 2013; Breslow et al., 2016; Bonasia et al., 2022), which demonstrates the negative impact of air pollution on happiness in advanced economies.
TABLE 2 | Impact of air pollution on social happiness at provincial level.
[image: Table 2]The impact of ESG investments and the new environmental protection law on air pollution is then investigated. Table 3 displays the results of Equation 2. Case (1) demonstrates that ESG investment significantly reduced air pollution after controlling for other factors. One unit increase in ESG investment would reduce 0.334 unit of air pollution and thus increase social happiness by 0.225 unit (0.334 × 0.674). We obtained similar results in case (2), (3) and (4) by substituting environmental, social and corporate governance investments for ESG investments, respectively.
TABLE 3 | Impact of ESG investments and the implementation of new environmental protection law on air quality index.
[image: Table 3]In case (5), we investigate the impact of the implementation of new environmental protection law on air pollution. Clearly, the new law’s implementation dramatically reduced air pollution, which is consistent with Xu et al. (2022), who find that environmental regulations can mitigate the negative effect of air pollution on social happiness. We can infer that the new environmental protection law’s ability to reduce air pollution is independent to the impact of ESG investments because there is little change in the estimates of ESG investments and a big increase in the adjusted R squared. Case (6), (7), and (8) achieved similar results to case (5) when environmental, social and corporate governance investments was substituted for ESG investments.
To check the robustness of our results, we substitute the PM2.5 and PM10 for AQI as dependent variable in Equation 2. These results are reported in Tables 4, 5, respectively. Again, ESG investments dramatically reduced PM2.5 and PM10 levels. The new environmental protection law continues to have a significant impact on reducing PM2.5 and PM10, similar to the findings from Table 3, independent of the influence of ESG investments.
TABLE 4 | Impact of ESG investments and the implementation of new environmental protection law on PM2.5
[image: Table 4]TABLE 5 | Impact of ESG investments and the implementation of new environmental protection law on PM10.
[image: Table 5]Overall, our findings imply that by reducing China’s air pollution issues, ESG investments and the new environmental protection law considerably increased social happiness.
5 CONCLUSION
With China’s rapid economic development, air pollution has severely harmed social happiness and government satisfaction. The Chinese government enacted a new environmental law in 2015 in order to control air pollution and achieve sustainable economic growth. This paper contributes to the literatures by investigating the impact of ESG investment strength and China’s new environmental law on social happiness. Unlike previous studies, we conduct our research from a macro perspective, focusing on social happiness rather than subjective happiness at the individual level.
According to our findings, ESG investments improved social happiness by reducing air pollution. One unit increase in ESG investments reduced air pollution by 0.334 unit while improve social happiness by 0.225 unit. These results are consistent with Shi and Yu (2020), which show the casual effect between air pollution and individual subjective wellbeing. On the other hand, the implementation of the new environmental law has a significant impact on reducing air pollution and improving social happiness. The impact of the new law is independent of ESG investments. These results are in line with Guo et al. (2020), which suggests the positive effect of environmental regulations on happiness during 2013 and 2015 in China. Our findings show that the Chinese government and industries have made significant strides in environmental protection over the last decade. China’s economy is rapidly progressing toward sustainable development. However, as long as the reliance on thermal power continues, sustainable development goals can hardly be achieved. The use of clean energy and its social impact could be of great importance for future research.
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sociil investment, corporate governance investment and the treatment effect of new environmental protection law, respectively. Definitions of other control variables are provided in Table 1.
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Dependent variable: PM2.5
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Values in parentheses are t-values.*, *, and *** represent for significance at 10%, 5%, and 1%, respectively. ESG, ENV, SOC, GOV, and NEL, represent for ESG, investment, environmental investment,
sociil investment, corporate governance investment and the treatment effect of new environmental protection law, respectively. Definitions of other control variables are provided in Table 1.
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Dependent variable: Happiness
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Values in parentheses are t-values.*, **, and *** represent for significance at 10%, 5%, and 1%, respectively. AQL, PM25, and PM10 refer to Air Quality Index, Particulate Matter 2.5, and Particulate
Matter 10. Definitions of other control variables are provided in Table 1.





