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Abstract

:

In China’s period of economic transition, enterprises often find it difficult to obtain the support of formal institutions and the capital market, so informal institutions such as value and social networks are particularly important resources. Regional happiness can influence corporate green innovation by shaping the external environment. This study takes a sample of Chinese A-listed companies and empirically tests the impact of regional happiness on corporate green innovation by constructing happiness data at a city level. The empirical results show that in cities with high levels of happiness, the green innovation level of listed companies is higher. This is manifested by a higher number of green patents and green invention patent applications. To test for reliability, a series of robustness tests were carried out. First, we performed 2SLS regression using the instrumental variable method in consideration of the possibility of a reverse generation of endogenous problems. Second, we remeasured corporate green innovation using a green patent authorization considering the rationality and applicability of the measurement method of core variables, and then remeasured the regional happiness based on a text analysis of social media content. Both tests showed that the conclusions are robust. Mechanism analysis revealed that regional happiness has an impact on corporate green innovation through financing constraints, namely, that it can either alleviate enterprises’ financing constraints, or substitute for regional financial development to promote corporate green innovation. Further analysis showed that, for enterprises lacking political connections, regional happiness plays a significant role in promoting green innovation. This indicates that, in the absence of financing convenience, the resource effect brought by regional happiness acts as a substitute for an implicit government guarantee. This study provides new insights into the determinants of corporate green innovation and the value of informal institutions in environmental sustainability.
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1. Introduction


With the increasingly serious environmental problems represented by global warming, the relationship between humans and the natural environment has become one of the most important issues facing the world. Environmental pollution and ecological damage are generally attributed to the production and operational activities of enterprises [1]. Green innovation consists of new or improved products, processes, services, and management practices, and aims to reduce energy consumption and pollution. It can significantly reduce the adverse impact of commercial and industrial activity on the environment and realize added value for customers and enterprises [2]. Green innovation provides a fundamental impetus for green productivity growth and macroeconomic growth through tourism development [3]. Green innovation also generates positive externalities through knowledge spillovers, thus promoting the adoption and diffusion of environmental technologies at an industry level—both regionally and nationally [4]—and generating extensive environmental benefits [5]. Encouraging enterprises to engage in green innovation requires a series of external environment constructions, and the social environment of enterprises is an important aspect. Enterprises have both economic and social attributes, and their economic activities are inseparable from the social system on which they operate [6]. Due to the social embeddedness of enterprises [7], the social environment has a significant impact on the behavior of enterprises. The contemporary research perspective on the external environment and corporate green innovation is based on the formal system dominated by environmental regulation; however, no consensus has been reached on whether there exists a positive effect of environmental regulation on corporate green innovation. This indicates that the extant research may have ignored certain crucial factors that determine corporate green innovation, which need to be explored further. Regional cultural changes in the attitude and behavior of economic actors shape the external environment and influence corporate green innovation; however, studies have rarely paid attention to informal institutions, such as regional culture, when emphasizing the role of the external environment on corporate green innovation. Regional happiness is an important regional culture [8]; the influence of regional happiness on corporate financial decisions has already been established [8,9]. A cross-city study conducted by Chuluun and Graham 8 shows that cities’ happiness levels promote investment behaviors of local enterprises. Heo and Hou [9] provide international evidence that happiness plays a vital role in promoting corporate innovation. Regional happiness is a positive psychological state shared by regional residents, and its improvement optimizes the external environment of enterprises. Happiness is closely related to pro-social attributes [10,11], which makes people more trusting of others and willing to participate in society [12]. From an economic perspective, happiness promotes the expansion of social relationship networks and builds trust within a region [13]. Rich social networks in regions that accompany higher levels of happiness facilitate more channels for enterprises to obtain innovation resources, which helps the promotion of green innovation. Importantly, the above analysis necessitates additional discussions on whether a higher regional happiness can significantly promote corporate green innovation, while the questions of whether this effect exists and the mechanisms behind it remain unanswered in the literature. Therefore, based on the data from Chinese listed companies and the cities’ happiness index, this study evaluates the influence and mechanism of regional happiness at the city level on corporate green innovation.



In China’s period of economic transition, there are evident differences in social development modes among the different regions in China, and different levels of happiness evolve in different regions and cities [14]. Meanwhile, China’s extensive development model of high investment, high pollution, and high consumption in recent decades has caused serious environmental pollution. China urgently needs to shift from an extensive factor input growth model to a green growth model driven by total factor productivity [15]. The Chinese government is actively promoting the concept of green development. China expects carbon dioxide emissions to peak before 2030 and aims to offset its own carbon dioxide emissions through afforestation, energy conservation, and emissions reduction to achieve zero carbon dioxide emissions by 2060 [16]. Strong asset and financial capacities are prerequisites for green innovation [17]. Compared to mature economies, it is more difficult for enterprises to obtain support from formal institutions and capital markets in this period of economic transition; therefore, informal institutions such as value cultures are particularly important in providing resources [18]. This study selects Chinese A-listed companies as samples to investigate empirically the impact of regional happiness on corporate green innovation and to highlight the important impact of informal institutions on corporate green innovation in the context of incomplete legal systems in transition economies.



Our study makes the following contribution to the existing literature. First, this study is amongst the first to include regional happiness as a social environment factor that drives green innovation into the analytical framework of the determinants of corporate green innovation. The study can supplement the literature on the influencing factors of corporate green innovation from the perspective of informal institutions, thereby opening up a new perspective for the study of corporate green innovation. Second, this study enriches the research on the economic consequences of regional happiness. After Chuluun and Graham [8], who studied the relationship between regional happiness and corporate investment behavior, our study demonstrates the influence of regional happiness on corporate green innovation and potential channels. The research results provide new empirical evidence for the influence of regional happiness on micro-enterprise behavior. Third, this study extends the determinants of green innovation from environmental regulation to social psychology and provides empirical evidence of the impact of informal institutions on corporate green innovation. Last, we examine the impact of the interaction between formal institutions and regional happiness on corporate green innovation to provide effective guidance and suggestions for promoting environmental sustainability.



The remainder of this paper is organized as follows: Section 2 reviews the literature on happiness and corporate green innovation, Section 3 presents our main hypothesis, Section 4 describes the research design, Section 5 presents the empirical testing results, Section 6 discusses the results, and Section 7 concludes.




2. Literature Review


2.1. Happiness and Regional Happiness


The core concept of this study is happiness. In fact, happiness constitutes a major research agenda in the field of psychology. Yet, the definition of happiness differs considerably among researchers. Happiness can be divided into subjective well-being (SWB) and psychological well-being (PWB). The former generally refers to people’s overall emotional and cognitive evaluation of their quality of life, which is characterized by subjectivity, stability, and integrity [19]. The latter emphasizes the self-presentation of human potential; its six dimensions include autonomy and personal growth [20].



We defined the concept of happiness in this study as people’s positive psychological experiences of their own survival and development, which is consistent with Diener’s view that subjective happiness is a subjective evaluation of quality of life [19]. The philosophical origin of subjective well-being is hedonistic theory, and the core of SWB is the subjective experience of happiness [21]. Subjective well-being studies try to maximize people’s happiness levels [22]. In hedonism psychology, happiness and subjective well-being are equivalent concepts [23]. Therefore, we use happiness to represent our core concept throughout this paper, distinguishing it from psychological well-being.



Luthans et al. [24] pointed out that happiness is a positive psychological state that can be analyzed at the individual, group, and regional levels [25]. In our study, regional happiness is the comprehensive reflection of the positive psychological experiences shared by the citizens of a city. Most studies of regional happiness have been conducted across nations; studies on the factors influencing national happiness have focused on income, government quality, economic growth, social equity, and other aspects [26,27]. In within-nation regional analyses, Glaeser et al. [28] found that people in communities with high inequality were more likely to report lower levels of happiness than those in communities with lower levels of inequality. Lawless and Lucas [29] found a sizable negative correlation between unemployment and happiness at the county level, while Florida [30] showed that human capital—the share of the labor force with at least a bachelor’s degree—plays a crucial role in the happiness of metropolitan residents.




2.2. Economic Consequences of Happiness


The results of psychological experiments show that emotion is an important factor affecting individual decision-making and greatly influences individual behavior [31,32] For example, positive emotions can affect an individual’s ability to innovate and choose, improve memory, and promote altruistic behavior [31]. Ifcher and Zarghamee [32] found that people with positive emotions show a lower level of the time discount factor, promoting long-term benign thinking and positive planning for the future. Happiness is a comprehensive psychological indicator that measures an individual’s emotional state; happy people tend to have positive emotions such as optimism and contentment [33]. Emotion is an important factor that affects individual behavior. As an externalized state of emotion, happiness can produce a wide range of behavioral results. Happier individuals are significantly different from unhappy individuals in their behavior. They smile more in social interactions, create new social contracts quickly, and are more helpful, less absent from work, and less involved in labor disputes [34]. Studies have also shown that happiness can lead to more positive outcomes in personal social interactions, for example, Nelson [35] found that happiness can help individuals obtain long-term social resources. Additionally, happiness can stimulate individual pro-social behaviors [11] and promote altruism [10]. Studies have found that happier people are more likely to make donations [36], and are more willing to cooperate with others and participate in volunteer activities [37]. The positive emotional state brought about by happiness also improves personal productivity [38] and creativity [39], which is beneficial for individuals and provides them with more employment opportunities [40] and a higher income [41]. Existing studies have fully confirmed the income effect of individual happiness [42,43,44]. Jin [45] added empirical evidence based on macro data to the research in this field and found that the improvement of national happiness and life satisfaction significantly increased the GDP per capita. Happiness also affects social behaviors. For example, happiness increases interest in social activities, resulting in higher quality social interactions [46]. Therefore, happiness can increase individual social capital [13] and reduce residents’ intentions to emigrate [47]. These are not directly linked to economic growth, but they guarantee normal economic operations. Other evidence suggests that happiness improves people’s health, including improving immunity [48], reducing cardiovascular disease [49], and promoting longevity [50].



With increased research on the economic consequences of happiness, scholars of positive organizational behavior have begun to pay attention to the positive effects of employee happiness on their work performance and innovation capability [51]. These studies regarded employee happiness as a positive emotional experience that could help improve their creativity and stimulate innovative behavior [52]. Happiness can boost voluntary dedication to work, and is an effective way to improve organizational efficiency and achieve higher performance. Happier individuals have more positive emotions, such as optimism, positivity, initiative, and creativity, promoting greater concentration and patience at work, thereby contributing to improved individual productivity and creativity [38]. Shalley et al. [52] found that employee happiness positively correlates with innovation behavior. Enterprises have economic and social attributes, and their economic activities are embedded in the social system on which they depend [6]. Corporate behavior is also affected by regional psychological characteristics, based on the social attributes of enterprises and studies have provided evidence that regional happiness influences enterprise activities. For example, Chuluun and Graham [8] found that regional happiness played a positive role in corporate investment. Heo et al. [9] found that the overall happiness index of a country was positively correlated with corporate capital expenditure, and that companies in countries with a higher level of happiness were more innovative. Research on the relationship between regional happiness and micro-enterprise behavior supports the view that happiness is an important factor in enterprises’ activities and economic outcomes. Based on the research of Chuluun and Graham [8] and Heo et al. [9] on regional happiness and corporate investment behavior, this study examines the promotion effect of regional happiness on corporate green innovation, thus providing further evidence for the influence of regional happiness on enterprise activity.




2.3. Driving Factors of Green Innovation


In view of the critical role of green innovation in enhancing enterprise value and promoting sustainable economic growth, factors influencing it have become the focus of academic research in recent years. This study reviews these internal and external factors. The macro perspective involves the influence of formal and informal institutions on enterprise innovation, and the enterprise-level factor is mainly about the resources and capabilities required by green innovation.



2.3.1. Internal Driving Factors of Green Innovation


As a special type of innovation [53], the theory used to explain general innovation can also explain the green innovation behavior of enterprises [54,55]. Research based on general innovation theory holds that resources [56] and their effective use [57] are the key to promoting innovation. Similar to general innovation, resources and capabilities are the key factors determining the performance of green innovation. The implementation of green innovation by enterprises is a complex process of resource integration [58], and resource input is an important factor affecting it [59]. Enterprises improve their technological capabilities through continuous investment, which is the main driving force for stimulating green innovation [60]. By establishing cooperative networks with universities, research institutes, suppliers, customers, and even competitors, enterprises can make full use of network resources to supplement the lack of internal human, material, financial, and information resources, thus generating more green innovation [61]. The environmental management system is an important management resource in the process of corporate green innovation It determines the environmental policy of an organization and helps formulate environmental objectives and combine them with performance [62]. Research based on organizational theory focuses on the important role of organizational support factors in green innovation. A formal centralized structure can reduce risks, and realize diversification of resource input, thus improving green innovation performance [53]. Transformational leadership improves green product innovation performance by improving green creativity [63]. Strategic planning is conducive to shaping the common vision of enterprises and enhancing their strategic initiatives, thus improving the performance of green innovation [64]. Additionally, senior management support is key to implementing green innovation and only when senior management is fully aware of the importance of green innovation will enterprises incorporate green innovation into their strategic plans and invest the corresponding human and material resources to realize it [65,66].




2.3.2. External Driving Factors of Green Innovation


The traditional view is that environmental improvements brought on by green innovation will inevitably crowd out economic performance, which has become an important factor hindering the implementation of green innovation. Therefore, although many enterprises have realized that green innovation is very important for sustainable development, in practice, few enterprises have taken the initiative to carry out green innovation. As enterprises have low enthusiasm for green innovation, the government needs to stimulate innovation through institutional constraints [67]. Environmental regulation is an effective tool for governments to control environmental pollution. At present, research on the relationship between environmental regulation and green innovation efficiency has not formed a unified view. Porter and Van [68] showed that reasonable environmental regulation plays a positive role in promoting enterprises’ technological innovation. Enterprises’ production and operation costs can be effectively compensated through the innovation compensation effect, and environmental regulations will force enterprises to carry out internal technological innovation. Zeng [69] and Chen et al. [70] showed that the government’s imposition of mandatory tools has a significant positive impact on corporate green innovation. Conversely, an alternative view is that environmental regulations inhibit green innovation, that is, there is no Porter hypothesis. According to this view, environmental regulation essentially impacts the private costs of enterprises, is not conducive to the improvement of enterprises’ independent innovation ability and has a restraining effect on economic growth and environmental efficiency. Kneller and Manderson [71] and Yuan [72] found that environmental regulation has an inhibiting effect on enterprises’ technological innovation. In addition to environmental regulations, external environment can also affect the green innovation of enterprises through public anger and condemnation, for example, in response to nearby environmental spills, firms may increase both environmental innovation input and output [73]. Zhang and Zhu [74] found that consumer pressure and regulatory pressure have different impacts on green product innovation and green process innovation through different organizational learning modes. Consumer pressure has a greater positive effect on green product innovation than regulation pressure, whereas regulation pressure is more positively related to green process innovation than consumer pressure. Research shows that enterprises engage in green innovation to pursue the economic value brought by new systems, products, and processes [60] and to meet the market demand for environmentally-friendly products [75]. In addition, recent studies have found that stock market liberalization attracts the attention of securities analysts and increases managers’ focus on environmental protection, thereby promoting corporate green innovation [76]. Institutional attention provides comprehensive supervision for enterprises and encourages managers to formulate and implement environmental protection and green development strategies, and to participate in green innovation [77]. Green credit policy has a positive and significant impact on the output of the green innovation of heavily polluting enterprises by alleviating their financial constraints [78].



At present, research on the external environment and corporate green innovation mainly focuses on the formal system dominated by environmental regulation and has not reached a unified conclusion on whether there exists a positive effect of environmental regulation on corporate green innovation, which indicates that the current research may be ignoring important factors that determine corporate green innovation. Pan et al. 1 believes that the existing research on green innovation has its main defects in emphasizing excessively enterprises’ formal institutional environments and in neglecting the informal institutional environments. Their results suggest that social trust, as an important informal institution, can reduce financing costs and promote more social responsibility, and is therefore an external driving force for enterprises to upgrade green technology. These studies attempt to explore the cultural factors that influence corporate green innovation and provides further explanation for the varying green innovation levels between different companies in different regions. As the synthesis of a series of positive psychological factors, happiness has been proven to bring many benefits to individuals and enterprises. Green innovation is an inevitable choice for promoting the sustainable development of the economy and society; however, there is no systematic evaluation of how happiness affects corporate green innovation in the existing literature. Therefore, this study takes regional happiness into the analytical framework of the determinants of green innovation and expands the research on the influencing factors of green innovation from the perspective of informal institutions.






3. Hypotheses Development


Green innovation mainly refers to innovation activities aimed at promoting the development of green technologies, such as energy conservation, emissions reduction, clean production, and the use of renewable energy. Compared with other innovation activities, green innovation is not only capital intensive, but also associated with high levels of risk, long cycles, and also requires long-term and stable financial support for enterprises to carry out green innovation activities [79]. Solving the problem of financial constraints is a key factor in promoting green innovation [80,81]. Regional happiness plays an important role in improving the efficiency of resource integration and promoting corporate green innovation, because high levels of local happiness play a positive role in enhancing interpersonal communication and social trust. Happiness is a basic psychological resource that influences people’s attitudes and behaviors. On the one hand, happiness enhances the sense of trust between people [13], and on the other hand, it promotes the development of regional social networks [82]. Rich social networks enhance enterprises’ abilities to seek opportunities and provide those local enterprises with richer resource channels.



Happiness includes a series of related positive emotional states [83] that can promote the expansion of social connections [37]. and increase goodwill between people [84]. Regional happiness is a common positive state of mind, representing a higher level of happiness among individuals in a region. Theoretically, happier individuals tend to have positive emotions, smile more, be sociable in interpersonal communications, and have stronger altruistic tendencies and teamwork [41]. Happy individuals help and trust others more, actively return help and kindness to others, and have a higher level of interpersonal trust [13]. Diener and Seligman [85] found that a rich and social life is common among the happiest people, and a willingness to share life with others rather than being alone distinguishes them from the average and unhappy people. With an improvement of happiness, people not only become more positive and cheerful [37], but also more kind [10], while individuals with a higher sense of happiness have a greater ability to empathize with others [35]. Therefore, happier individuals tend to enjoy a higher level of social networking [82]. Regional happiness helps individuals establish positive relationships with others and improves the density and quality of social interactions within a region by promoting social interaction and regional social networks are formed over time through interactions between members [86]. Therefore, at the macro level, a higher level of happiness is likely to promote the development of regional social networks by enriching social networks enjoyed by individuals. In addition, regional happiness promotes greater tolerance and openness within social networks. Cognition and decision-making are strongly influenced by emotions [87]. Positive emotional experiences will enable individuals to perceive others and social events more positively, and greater happiness and satisfaction will lead to a positive bias in their perception of others [84]. The influence of happiness is greater when people are introduced to unfamiliar people, because there are fewer pre-formed judgments, and decisions are more influenced by emotional states due to the lower degree of cognitive refinement [88]. Happiness increases trust and positive perceptions of cross-group members and promotes the formation of new relationships across different social groups. Therefore, regional happiness contributes to the construction of open social networks. A social network is formed by the interaction between action subjects and the source of corporate information and resources [89], and a social network with an information advantage plays a powerful role in mitigating the problem of information asymmetry in the financing market [90]. Moreover, developed social networks enable a relatively smooth exchange and communication of information and a strong degree of trust between investors and investees, which alleviates information asymmetry and makes enterprises more likely to raise funds for innovative activities [91]. Greater regional happiness means that regional members generally have a more positive emotional state and positive feelings, such as friendliness and tolerance, are constantly strengthened and accumulated until a broad mutual consensus is formed. Meanwhile, happiness reflects the common positive psychology of a region, improves the behavioral consistency of regional members, reduces the cost of social communication, and makes communication across social circles and groups smoother. Therefore, regional happiness reduces the transaction costs for enterprises to obtain the resources needed for green innovation, and enterprises enjoy more channels for information sharing and resource sharing. Thus, enterprises can obtain more financial support to promote green innovation.



Our basic hypothesis is formulated based on these arguments:



Hypothesis 1.

Regional happiness has a positive impact on corporate green innovation.






4. Research Design


4.1. Sample and Data


This study uses the data of A-listed companies on the Shanghai and Shenzhen stock exchanges from 2007 to 2019 as the research sample. The World Intellectual Property Organization (WIPO) provides the definition of green innovation, including technologies related to the disposal of environmental pollutants and climate change mitigation. WIPO provides patent classification numbers for all relevant technologies. To obtain the number of green patents filed by sample companies each year, we obtained the patent classification number information for all A-share listed companies from the Chinese Research Data Services (CNRDS) and matched it with the “Green List of International Patent Classification” issued by the WIPO. The regional happiness data were extracted from the “Top Ten Happiest Cities in China”, from 2007 to 2019, published by the Xinhua News Agency. Data on corporate financial characteristics were obtained from the China Stock Market and Accounting Research (CSMAR) database. The data were processed by excluding the following: (1) financial industry companies; (2) ST and PT companies, and (3) observations with missing data. In total, 15,610 firm-year observations were obtained from 2419 companies. To avoid the influence of outliers, all continuous variables were winsorized at the upper and lower 1% levels.




4.2. Main Variables


4.2.1. Dependent Variable


Referring to Pan et al. [1]. and Chen et al. [70], we used green patent applications to measure the corporate green innovation because patent application data are more stable, reliable, and current than patent grant data. Patent applications provide detailed information about the key characteristics of an underlying invention, which helps to classify innovations according to their technical content [3]. Patents can be divided into invention, utility, and design patents; among these, invention patents have the highest technical thresholds. To apply for green invention patents, enterprises should research and develop, promote, and apply corresponding green technologies to improve the performance of their products. Green invention patents reflect the ability to achieve high-level green innovation [92]. Therefore, in addition to using the total number of green patent applications to measure green innovation, we also used the number of green invention patent applications to measure the quality of green innovation. We took the natural logarithm of one plus the number of green patents filed in an application as the final proxy variable of green innovation, denoted as GINOV1 and GINOV2. In the robustness test, we re-measured the green innovation based on the number of green patents granted.




4.2.2. Independent Variable


Referring to Xiu and Zhou [93], we constructed city-level happiness variables based on the survey results of the “Happiest Cities in China”. The “Happiest Cities in China” survey is sponsored by the Xinhua News Agency and more than one billion people have participated in the survey. Since the questionnaire survey is affected by the emotional state of its respondents when filling in the questionnaire, and since their responses may change based on the wording of the survey’s questions, the ranking of happiness in a single year may not be a reliable measure of regional happiness. Therefore, this study constructs happiness variables based on Hangzhou, Chengdu, Changsha, and Nanjing, as they are listed most frequently among the “Top Ten Happiest Cities in China” from 2007 to 2019 [93]. The contagion effect of happiness is strengthened by the proximity or the geographical distance between regions [94], i.e., regions that are close to each other have similar development patterns and lifestyles, and there is more frequent social interaction between neighboring regions, which makes it easier for adjacent regions to develop similar levels of happiness. Because geographical distance is strictly exogenous, it can overcome the endogeneity problem to some extent. Therefore, this study constructs regional happiness variables according to geographical distance. We used “Google Maps” to collect the geographic coordinates of the cities in which the enterprises are registered and for Hangzhou, Chengdu, Changsha, and Nanjing. Next, we calculated the geographical distance between the cities where the enterprises are registered and Hangzhou, Chengdu, Changsha, and Nanjing. The closer the distance between the enterprise’s registered city and the four cities, the greater the residents’ levels of happiness in the enterprises’ locations. We measured regional happiness as the negative natural logarithm of one plus the minimum of the four distance values [93], which was expressed as HAPP_DIS. The larger the value, the higher the level of regional happiness. We defined the dummy variable as HAPP. When the company was located in Hangzhou, Chengdu, Changsha, or Nanjing, the HAPP equaled 1, and in other cases, the HAPP equaled 0. In the robustness test, we re-measured regional happiness by examining the emotional state conveyed by social media.




4.2.3. Control Variables


We introduced a series of control variables to control for other economic characteristics affecting corporate green innovation [13,95] including enterprise size (SIZE), financial leverage (LEV), company performance (ROA), growth rate (GROWTH), largest ownership (SHR1), board independence (INDEP), managerial ownership (MSHARE), CEO duality (Dual), ownership (SOE), cash flow (CASH), and intensity of physical assets (PPE). As the regional innovation policy environment may have influenced the corporate green innovation activities, we also controlled for the intensity of provincial R&D expenditure (RDI). The level of regional economic development has an important impact on enterprise green innovation; therefore, we further controlled the per capita GDP of the city. In addition, the industry dummy variable, IND, and annual dummy variable, YEAR, were added to control for the influence of industry or macroeconomic factors in the regression analysis results. Table 1 presents the detailed definitions and construction of the variables.





4.3. Regression Models


A baseline model was constructed based on Hypothesis 1 to test the influence of regional happiness on corporate green innovation:


GINOVit = β0 + β1HAPP_DIS/HAPPit + β2SIZEit + β3LEVit + β4ROAit + β5GROWTHit + β6SHR1it+ β7INDEPit + β8MSHAREit + β9DUALit +β10SOEit +β11CASHit +β12PPEit + β13RDIit +β14GDPit +∑YEAR +∑IND +εit



(1)







In the above model, β0 is the intercept parameter, and ε is the error term. GINOVit represents green innovation, including two variables: GINOVA1it and GINOV2it. HAPP_DIS/HAPPit represents the regional happiness level. Hypothesis 1 is supported if the estimated coefficient of HAPP_DIS/HAPPit in model (1) is significantly positive.





5. Empirical Testing Results


5.1. Correlation Analysis


Table 2 summarizes the Pearson and Spearman correlation coefficient matrices of the variables. The correlation coefficient between the HAPP_DIS and GINOV1 is positive, but not significant, indicating that the relationship between regional happiness and corporate green innovation needs to be further analyzed. At the same time, most control variables were significantly correlated with enterprise green innovation at the 1% level, indicating that it was necessary to conduct multiple regression analyses to exclude the influence of these variables. The correlations between other variables were also reasonable. For example, GROWTH was significantly positively correlated with ROA, indicating that a company with better growth had better profitability. LEV was significantly negatively correlated with ROA, indicating that the companies with high financial leverage had worse profitability. Although the correlation coefficients between the independent variables were significant, the maximum value of multicollinearity, tested by the variance inflation factor, was 1.78, which was lower than the empirical value of 5. Therefore, there was no serious multicollinearity problem between the independent variables in the model.




5.2. Descriptive Statistics


Table 3 summarizes the descriptive statistical results of the variables. The mean value of total green patent applications (GINOV1) was 1.106 and for green invention patent applications (GINOV2) it was 0.766, indicating that, on the whole, high-quality green innovation in the sample of companies accounts for a large proportion of the total green innovation. The standard deviations of total green patent applications (GINOV1) and green invention patent applications (GINOV2) were both greater than the mean value, indicating that there were great differences in green innovation levels in the sample of companies. The minimum value of financial leverage (Lev) was 0.056, while the maximum value was 0.894, indicating great differences in financial leverage in the sample. In addition, the minimum value of Growth was −0.518, while the maximum value was 2.475, indicating that the growth of the sample companies also had great differences. The mean value of SOE was 0.395, indicating that most of the sample’s companies were not state-owned enterprises.




5.3. Baseline Regression


Table 4 reports the regression results for model (1). As can be seen from columns (1) and (2) of Table 4, the regression coefficients of HAPP_DIS on the total green patent applications (GINOV1) and green invention patent applications (GINOV2) were 0.029 and 0.026, respectively; both are statistically significant at the 1% level, indicating that corporate green innovation increases with an improvement of regional happiness. The estimated coefficients of happiness variables in columns (3) and (4) of Table 4 are significantly positive, indicating that regional happiness not only improved the quantity of green innovation, but also improved the quality of green innovation. The above results therefore support Hypothesis 1.




5.4. Robustness Checks


5.4.1. Endogeneity Concerns


The endogenous problem of regional happiness may lead to deviations in the above estimates. Regional happiness and the local enterprises’ green innovation may have been jointly affected by unobtrusive factors. Although the regional R&D intensity and economic development level were controlled in the regression, there is still a possibility that the variables related to corporate green innovation were positively correlated with regional happiness. There is also a reverse causal mechanism in the above estimation, that is, green innovation made the enterprises more competitive, thus improving the regional economic development and happiness levels. An effective way to solve the problem of missing variables and reverse causality is to look for instrumental variables. Architecture reflects both people and society, and also acts on people and society, thus restricting people’s ideas and behaviors. Compared to the asset property of a house, the residential property of the house, namely, the number of rooms and the per capita area of the house, has a significant positive impact on residents’ happiness [96]. Therefore, we took the natural logarithm of the per capita housing area of a city as an instrumental variable for regional happiness, which was expressed by SPACE. At present, there is no theoretical or empirical evidence linking per capita housing area with green innovation, and the expected instrumental variables met the exclusion constraints. The first-stage regression results are shown in Column (1) of Table 5. The estimated coefficient of SPACE was significantly positive at the 1% level. The Kleibergen–Paap F statistic value was higher than the critical value of Stock and Yogo [97], indicating that the instrumental variables were correlated. The regression results of the two stages are shown in columns (2) and (3) of Table 5 and are consistent with the main empirical results (Table 4). The coefficient of happiness variables was still positive and significant at the 1% level. This suggests that the previous results hold after controlling for the underlying endogeneity problems.




5.4.2. Alternative Measurements for Green Innovation


Enterprises’ patent applications, especially invention patent applications, can be granted patent authorization only after a strict review process. The number of patents granted may represent the actual value of green innovation. We employed two alternative measures of corporate green innovation: GINVG1 and GINVG2. GINVG1 is the natural logarithm of the total number of green patents granted, plus 1. GINVG2 is the natural logarithm of the total number of green invention patents granted plus 1. The estimation results based on GINVG1 and GINVG2 are presented in Table 6. The results show that a change in the measure of dependent variables did not alter our main results.




5.4.3. Measure of Regional Happiness based on an Analysis of Social Media Sentiment


Due to the popularity of social media, some scholars have analyzed geographical differences in happiness by judging the emotional states conveyed by tweets and microblog posts [98,99]. Following Zheng et al. [99], we reconstructed regional happiness variables through a corpus analysis of Sina Weibo and used the Tencent Natural Language Processing (NLP) platform to measure the emotion of 2,0688,900 geo-tagged microblogs published from 2010 to 2019. We used the Tencent NLP platform to measure emotions on Sina Weibo. By calculating the annual average and median emotional values of microblogs located in each city, we constructed the city-level happiness index, which was represented as Happs1 and Happs2. This new regional happiness index was used to re-implement the regression between happiness and corporate green innovation. The regression results shown in Table 7 indicate that the promoting effect of happiness on corporate green innovation had not changed.





5.5. Discussions of the Mechanism


Our analysis shows that regional happiness helps enterprises expand resource channels, overcome financing constraints, and eventually establish a positive relationship with corporate green innovation. Therefore, we examined potential channels from the perspective of financing constraints.



Referring to Kaplan and Zingales [100] and Whited and Wu [101], we used the KZ index (KZ) and WW index (WW) as proxy variables of financing constraints. The larger the values in the KZ index and WW index, the higher the degree of financing constraints a company faced. Regional happiness was expected to reduce the enterprises’ financing constraints. Columns (1) and (2) in Table 8 report the regression results of Happ_DIS on the KZ index and WW index, respectively. The estimated coefficient of Happ_DIS was significantly negative at the 10% and 1% levels, indicating that regional happiness can alleviate the financing constraints faced by enterprises, thus ensuring enterprises implement green innovation.



Based on the logic that happiness alleviates financing constraints and in turn promotes green innovation, the impact of happiness on green innovation will be more pronounced when enterprises lack financing channels. In regions with low level of financial development, it is more difficult for enterprises to obtain financing from financial institutions. Regional happiness should therefore play a stronger role in expanding the resource access channels to promote green innovation. We used the marketization index of the Chinese provincial financial industry provided by Wang et al. [102] to measure the level of regional financial development, denoted as FIN. We then examined the effect of financial development on regional happiness and green innovation using the interaction terms. Columns (3) and (4) of Table 8 summarize the regression results. The estimated coefficient of interaction terms was significantly negative, indicating that regional happiness and regional financial development substituted each other; that is, when enterprises were in an unfavorable financing environment, happiness played a more obvious role in promoting green innovation. These results further validate the channels for financing constraints.




5.6. Further Analysis


Research shows that political connections can provide a significant resource boost for a company. For example, Faccio et al. [103] have presented evidence that politically connected enterprises are more likely to be bailed out when facing financial difficulties than those that are not politically connected. Chan et al. [104] found that Chinese listed companies with political connections seemed to have no financing constraints. These enterprises appeared to have easier access to external credit and explicit preferential treatment, or they may be perceived by lenders as having an implicit government guarantee. Regional happiness promotes the development of regional social networks, thus providing more abundant resource channels for enterprises and compared with politically connected enterprises, enterprises that are not politically connected have a greater demand for green innovation resources through social networks. Therefore, we expected regional happiness to play a more significant role in promoting green innovation in enterprises with no political connections. We defined a dummy variable, PC, which took 1 if the enterprise was politically connected, and 0 otherwise. We added the interaction terms of PC and the happiness variables to the regression. As can be seen from the results shown in Table 9, the estimated coefficients of interaction terms were all significantly negative, which means that regional happiness can play a stronger role in promoting green innovation in enterprises without political connections.





6. Discussion


In recent decades, a series of instances of excessive pollution globally has highlighted the need for green innovation and economic transformation. As the carrying capacity of the ecological environment approaches its limit, implementing green innovation by enterprises has become an increasingly important way to ensure a balanced development between ecological environmental protection and economic growth. In this context, the promotion of enterprise green innovation has attracted extensive attention from scholars. Several studies have shown that formal institutional constraints dominated by environmental regulations are effective tools for the government to stimulate corporate green innovation; however, based on the literature and practical observations, it is shown that in some regions with the same institutional background, there will be significant differences in the level of green innovation of enterprises, which cannot be explained by the characteristics of individual companies or formal institutions. Regional culture can influence the green innovation process of enterprises by shaping the external environment, and informal institutions, such as culture, may also be a key factor influencing green innovation, but how corporate green innovation is affected by the informal institutional environment has not received widespread attention. According to Chuluun and Graham [8] and Heo and Hou [9], happiness is considered to be an important regional culture that determines economic development and social progress in addition to legal and formal institutions and is an alternative system to formal institutions. This study attempts to fill gaps in the existing research by examining the impact of regional happiness on corporate green innovation.



This study uses the data of Chinese listed companies as samples to construct city-level happiness data to test and explore the influence of regional happiness on corporate green innovation. If regional happiness is conducive to the green innovation of enterprises, the output of green innovation of enterprises in regions with high happiness levels will increase when other relevant factors and endogenous problems are considered. Our empirical results support the hypothesis that regional happiness increases the number of green patents and promotes high-quality green innovation. The results hold even after accounting for endogeneity and measurement errors. This result is consistent with Pan’s view that the informal system is the external driving force of enterprise green innovation [1]. As China is in a period of economic transition, there are weak links in the formal system, promoting the informal system to play an important role in economic operations. By investigating the mechanism of regional happiness in green innovation, we found that happiness has an impact on green innovation through a financing constraint mechanism. External financing is an important source of funds for enterprises to carry out green innovation, but as a high-risk investment activity, green innovation has serious information asymmetry and agency risk, which restricts enterprises from obtaining sufficient external financing at a low cost for continuous financial support of green innovation activities. Regional happiness, as an informal system, plays a resource effect role by promoting rich social networks and improving the financing of green innovation activities. By introducing the interaction term between formal institutions and regional happiness, we found that regional happiness has a more significant effect on the improvement of green innovation performance for enterprises with low financial development levels or a lack of political connections. When enterprises lacked resource channels or external financing systems lack effectiveness, there was a substitution effect between the informal and formal institutions of regional happiness.



Two concurrent studies have examined the relationship between regional happiness and enterprise economic activities [89]. Heo and Hou [9] provide international evidence that happiness plays a vital role in promoting corporate innovation; however, their research did not explore the relationship between regional happiness and enterprise innovation at the micro-level. Unlike Heo and Hou [9], we focused on happiness at the city level. A cross-city study conducted by Chuluun and Graham [8] shows that the cities’ happiness levels promote the investment behaviors of local enterprises. The financing constraint mechanism of regional happiness was not, however, discussed or explained by Chuluun and Graham [8]. Consequently, this study takes financing constraints as a new perspective, analyzes the mechanism behind the effect of happiness on corporate green innovation, investigates the micro path of regional happiness on green innovation, and analyzes the relationship between informal institutions and environmental sustainability. We found that happiness can significantly improve firms’ green innovation performance by alleviating their financing constraints and providing resource support.



The extant literature recognizes the role of positive emotions in promoting pro-environment behaviors, with empirical evidence establishing an encouraging link between subjective happiness and such behavior, including multi-country analyses. Positive correlations between personal happiness and pro-environmental behaviors that include recycling, green purchasing, or reducing consumption have been reported among Swedish adult samples [105], American teenagers and adults [106], British households [107], and German adults [108]; however, environmental behavior is a multilevel concept, while the literature has largely focused on pro-environmental behavior among individuals, e.g., green purchasing and reducing consumption. Pro-environmental behavior includes not only the responsible consumption habits of individuals, but also the practices and attitudes of corporations towards green policies. To make progress, we continue to conduct an empirical analysis and study the relationship between happiness and corporate green innovation, as well as the internal mechanism of this connection. Cross-country studies prove that the positive relationship between happiness and pro-environmental behavior is replicated at the national level. Welsch and Kuhling [109] found a positive correlation between life satisfaction and the green self-image in European countries. Welsch and Kuhling [110] also included both developed and developing countries in their sample and found that national life satisfaction was positively correlated with citizens’ environmentally friendly behavior; however, the implications of cross-country happiness research on policy-making are limited. In particular, less-developed countries are often unable to improve their social institutions quickly or emulate the policies of countries that have a high level of happiness. Our study demonstrates that differences in happiness among different regions within a country can explain corporate green innovation. This means that within a country, where similar institutions and degrees of freedom exist, less happy regions can more easily adopt policies that have been formulated in happy regions to facilitate environmentally friendly corporate behaviors, thus providing a feasible way to achieve a win-win situation from a policy perspective.



This study extends the literature on the determinants of corporate green innovation by identifying the role of regional happiness. Our findings complement Pan et al.’s research on the determinants of corporate green innovation in informal institutions [1]. Further, this study enriches the research on the economic impact of informal institutions. As deep-seated influencers of economic development, social and cultural factors are the key research fields of the economic development theory [111]. Additionally, in recent years, some scholars have investigated the effect of cultural factors at the micro-level from the perspective of informal institutions, but most of them focus on the Western context and use transnational data to compare the influence of cultural characteristics of different countries on enterprise behavior. A few studies have mainly focused on specific developed countries [6]. This study adopts a single country sample, which not only helps to control the interference of institutional differences in different countries on the empirical conclusions, but also contributes empirical evidence from the transitional economic situation to the emerging research field of “culture and finance”.



Our study involves literature on the economic consequences of happiness. Happiness is a crucial concept, attracting the interpretation of philosophy, psychology, sociology, economics, culture, and other disciplines. Regional happiness has economic influence beyond social significance, which verifies the view that happiness is an important variable affecting behavioral decision-making in psychology literature. This study found that regional happiness affects a company’s environmental responsibility. Therefore, actively paying attention to the social and cultural characteristics of an enterprise’s location is conducive to an in-depth understanding of the decision-making mode of the enterprise, which can provide an effective reference for stakeholders to evaluate the operating risk and investment value of the enterprise.




7. Conclusions


Actively responding to the challenges brought on by climate change and implementing low-carbon green transformation in economic and social development is of great significance, both theoretically and practically. Regional happiness has a resource effect by promoting rich social networks and plays a positive role in corporate green innovation. This study attempts to clarify the impact path of regional happiness on corporate green innovation and empirically tests the impact of local happiness on corporate green innovation. In this study, a social media sentiment analysis was used to re-measure local happiness to enhance the robustness of the research results. The results show that regional happiness has a positive impact on green innovation, that is, regional happiness has a green innovation incentive effect. The results hold even after accounting for endogeneity and measurement errors. The mechanism test shows that regional happiness can promote green innovation by alleviating financing constraints. Regional happiness promotes a rich social network, and the resource effect improves the financing situation of green innovation activities, thus promoting the improvement of green innovation performance. For enterprises in areas with higher financial development, the positive effect of regional happiness on green innovation decreases significantly, indicating that informal and formal institutions have a substitution effect on corporate green innovation. Further analysis shows that for enterprises lacking political connections, regional happiness plays a more significant role in promoting green innovation, indicating that in the absence of financing convenience, regional happiness plays a substitute role for implicit government guarantees through rich resource channels.



This study has important implications for policymakers. First, regional happiness helps to promote the formation of social support networks and has an incentive effect on corporate green innovation. The green innovation incentive effect of happiness shows that a non-mandatory mechanism plays an important role in encouraging green innovation. Shifting from traditional economic deterrence to a psychosocial approach to promoting green innovation in business will help to reduce regulatory and enforcement costs. In addition to environmental regulations and other formal institutional factors, regional happiness is also an important driving force for green innovation. Therefore, in addition to relying on the administrative power of the government, building an external environment that promotes green innovation can pay attention to the positive psychological resources of the region. Education should not only emphasize imparting knowledge but should also cultivate self-confidence, optimism, and positive psychological characteristics. Second, this study shows that an important mechanism for regional happiness in corporate green innovation is the resource effect. Regional happiness can play a greater role when the level of regional financial development is low, and enterprises lack political connections and regional happiness can compensate for the deficiency of external constraint mechanisms. It is therefore necessary to consider and apply both formal and informal institutional factors comprehensively to promote corporate green innovation. Besides relying on the force of formal institutions, the government should also pay attention to creating positive social values and an environment that is conducive to a moral atmosphere.



This has crucial implications for economic entities. First, regional happiness is a precious resource that enterprises should attach great importance to and actively develop and utilize. Enterprises need to interact with the external environment and absorb and reserve resource channels to give full play to the value of regional happiness. This will help enterprises achieve a better green innovation ability and output. Secondly, to promote green innovation by using regional happiness, enterprises need to establish an advanced management system and cultivate an open and inclusive organizational culture to effectively interact with the external cultural environment. Finally, green innovation is the most important means for enterprises to achieve long-term competitiveness. Since regional happiness can ease financing constraints and support green innovation, enterprises can take the happiness level of a region as a reference factor when selecting sites.



This study has four limitations. First, in terms of variable measurement, this study only measures happiness at a city level, which weakens the validity of the research conclusion to some extent. Second, green innovation is not divided into green product innovation and green process innovation in detail; however, the classification of green innovation is not discussed in this study. Third, the data sources are not abundant. The relevant data and materials in this study were mainly from the annual reports of listed companies, excluding interim reports, quarterly reports, and interim reports. Last, this study is based on the sample of a single country, and the results are not sufficiently universal.



Future research can be conducted on the following aspects. Firstly, obtaining more accurate regional happiness data can help improve the reliability of research, and future research can investigate the impact of regional happiness on the behavior and decision making of listed companies based on more abundant data sources. Secondly, green innovation can be divided into green product innovation and green process innovation. The different effects and mechanisms of happiness on green product innovation and green process innovation deserve further study. Finally, due to differences in the economic environment and culture, whether the effect of regional happiness on corporate-responsible behavior exists in other countries and regions is also worthy of further study.
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Table 1. Variable definitions.






Table 1. Variable definitions.





	Variable
	Explanation
	Definition
	Data Source





	GINOV1
	Green innovation
	Natural logarithm of 1 plus the aggregate number of green patents filed in application.
	CNRDS



	GINOV2
	Green innovation
	Natural logarithm of 1 plus the aggregate number of green invention patents filed in application.
	CNRDS



	HAPP_DIS
	Regional happiness
	Add 1 to the minimum geographical distance between the registered city and Hangzhou, Chengdu, Changsha, and Nanjing, then take the natural number, and then take the negative number. The higher the value, the greater the level of happiness.
	Xinhua News Agency



	HAPP
	Regional happiness
	Equal to 1 when the registered city is Hangzhou, Chengdu, Changsha, or Nanjing, otherwise equal to 0.
	Xinhua News Agency



	SIZE
	Firm size
	The natural logarithm of total assets at the fiscal year end.
	CSMAR



	LEV
	Financial leverage
	The ratio of total liabilities to total assets.
	CSMAR



	ROA
	Return on assets
	The ratio of net income to total assets.
	CSMAR



	GROWTH
	Growth rate
	The ratio of operating income change to operating income in the previous period at every year end.
	CSMAR



	SHR1
	Largest ownership
	The percentage ownership of the largest shareholder.
	CSMAR



	INDEP
	Board independence
	The percentage of independent members on a board.
	CSMAR



	MSHARE
	Managerial ownership
	Percentage of shares held by directors, supervisors, and senior managers.
	CSMAR



	DUAL
	CEO duality
	A dummy variable which equals one if the firm’s board chair is also its CEO and zero otherwise.
	CSMAR



	SOE
	Ownership
	A dummy variable that equals one if a firm is a state-owned enterprise and zero otherwise.
	CSMAR



	CASH
	Cash flow
	The ratio of net cash flow from operations to total assets.
	CSMAR



	PPE
	Intensity of physical assets
	The ratio of net property, plant, and equipment to total assets.
	CSMAR



	RDI
	Regional R&D intensity
	The ratio of annual R&D expenditure within the province where the enterprise is located to annual GDP of the province.
	China Statistical Yearbook of Science and Technology.; National Bureau of Statistics of China.



	GDP
	Regional economic development
	The natural logarithm of GDP per capita in the city where the enterprise is located.
	National Bureau of Statistics of China.
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Table 2. Correlation matrix.






Table 2. Correlation matrix.





	Variable
	GINOV1
	GINOV2
	HAPP_DIS
	HAPP
	SIZE
	LEV
	ROA
	GROWTH
	SHR1
	INDEP
	DUAL
	MSHARE
	SOE
	CASH
	PPE
	RDI
	GDP





	GINOV1
	1
	0.886 ***
	0.004
	0.027 ***
	0.312 ***
	0.179 ***
	0.020 **
	0.091 ***
	0.031 ***
	0.002
	−0.053 ***
	−0.035 ***
	0.116 ***
	−0.023 ***
	−0.032 ***
	0.075 ***
	0.069 ***



	GINOV2
	0.925 ***
	1
	0.007
	0.029 ***
	0.302 ***
	0.144 ***
	0.035 ***
	0.079 ***
	0.017 **
	0.014 *
	−0.039 ***
	−0.033 ***
	0.115 ***
	−0.006
	−0.060 ***
	0.099 ***
	0.090 ***



	HAPP_DIS
	0.007
	0.010
	1
	0.520 ***
	−0.089 ***
	−0.054 ***
	0.050 ***
	−0.005
	−0.012
	−0.029 ***
	0.003
	0.073 ***
	−0.080 ***
	0.032 ***
	0.006
	0.041 ***
	−0.025 ***



	HAPP
	0.020**
	0.022 ***
	0.913 ***
	1
	−0.038 ***
	−0.008
	0.023 ***
	0.001
	0.021 ***
	−0.006
	−0.012
	0.060 ***
	−0.042 ***
	−0.007
	−0.080 ***
	−0.050 ***
	0.097 ***



	SIZE
	0.397 ***
	0.393 ***
	−0.075 ***
	−0.044 ***
	1
	0.533 ***
	−0.060 ***
	0.035 ***
	0.191 ***
	−0.015 *
	−0.198 ***
	−0.334 ***
	0.370 ***
	0.086 ***
	0.069 ***
	−0.008
	−0.010



	LEV
	0.195 ***
	0.164 ***
	−0.034 ***
	−0.007
	0.523 ***
	1
	−0.416 ***
	−0.006
	0.085 ***
	−0.010
	−0.154 ***
	−0.340 ***
	0.323 ***
	−0.133 ***
	0.062 ***
	−0.105 ***
	−0.065 ***



	ROA
	0.021 ***
	0.031 ***
	0.031 ***
	0.017 **
	0.002
	−0.368 ***
	1
	0.314 ***
	0.082 ***
	−0.032 ***
	0.069 ***
	0.219 ***
	−0.171 ***
	0.402 ***
	−0.119 ***
	0.099 ***
	0.081 ***



	GROWTH
	0.043 ***
	0.035 ***
	−0.012
	−0.008
	0.038 ***
	0.022 ***
	0.219 ***
	1
	−0.025 ***
	0.007
	0.058 ***
	0.161 ***
	−0.125 ***
	0.036 ***
	−0.120 ***
	0.037 ***
	0.057 ***



	SHR1
	0.055 ***
	0.044 ***
	0.005
	0.014 *
	0.239 ***
	0.087 ***
	0.099 ***
	−0.004
	1
	0.032 ***
	−0.063 ***
	−0.261 ***
	0.255 ***
	0.093 ***
	0.083 ***
	0.003
	−0.024 ***



	INDEP
	0.025 ***
	0.034 ***
	−0.020 **
	−0.007
	0.019 **
	−0.001
	−0.028 ***
	−0.004
	0.039 ***
	1
	0.105 ***
	0.047 ***
	−0.072 ***
	−0.024 ***
	−0.045 ***
	0.026 ***
	0.058 ***



	DUAL
	−0.057 ***
	−0.043 ***
	−0.003
	−0.012
	−0.189 ***
	−0.153 ***
	0.046 ***
	0.038 ***
	−0.071 ***
	0.108 ***
	1
	0.271 ***
	−0.304 ***
	−0.022 ***
	−0.090 ***
	0.088 ***
	0.115 ***



	MSHARE
	−0.093 ***
	−0.097 ***
	0.039 ***
	0.038 ***
	−0.361 ***
	−0.341 ***
	0.143 ***
	0.082 ***
	−0.140 ***
	0.077 ***
	0.258 ***
	1
	−0.624 ***
	−0.021 ***
	−0.199 ***
	0.185 ***
	0.209 ***



	SOE
	0.126 ***
	0.128 ***
	−0.070 ***
	−0.042 ***
	0.377 ***
	0.325 ***
	−0.109 ***
	−0.095 ***
	0.256 ***
	−0.068 ***
	−0.304 ***
	−0.513 ***
	1
	0.012
	0.172 ***
	−0.128 ***
	−0.165 ***



	CASH
	−0.009
	0.007
	0.010
	−0.006
	0.084 ***
	−0.148 ***
	0.390 ***
	−0.002
	0.094 ***
	−0.016 **
	−0.023 ***
	−0.023 ***
	0.010
	1
	0.264 ***
	0.003
	−0.006



	PPE
	−0.028 ***
	−0.049 ***
	−0.070 ***
	−0.077 ***
	0.142 ***
	0.116 ***
	−0.114 ***
	−0.099 ***
	0.104 ***
	−0.043 ***
	−0.108 ***
	−0.194 ***
	0.223 ***
	0.249 ***
	1
	−0.226 ***
	−0.248 ***



	RDI
	0.116 ***
	0.141 ***
	−0.100 ***
	−0.096 ***
	0.061 ***
	−0.078 ***
	0.053 ***
	0.018 **
	0.034 ***
	0.031 ***
	0.055 ***
	0.109 ***
	−0.047 ***
	−0.014 *
	−0.196 ***
	1
	0.538 ***



	GDP
	0.074 ***
	0.087 ***
	0.001
	0.049 ***
	0.001
	−0.051 ***
	0.031 ***
	0.023 ***
	−0.021 ***
	0.055 ***
	0.123 ***
	0.161 ***
	−0.160 ***
	−0.023 ***
	−0.223 ***
	0.316 ***
	1







Notes: This table presents the correlation matrix of the variables used in our analysis. The variable definitions are presented in Table 1. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively. Pearson correlation coefficients are shown above the diagonal, and the Spearman correlation coefficients are below the diagonal.
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Table 3. Descriptive statistics.






Table 3. Descriptive statistics.





	Variable
	Obs.
	Mean
	Standard Deviation
	Minimum
	Median
	Maximum





	GINOV1
	15,610
	1.106
	1.216
	0.000
	0.693
	4.963



	GINOV2
	15,610
	0.766
	1.039
	0.000
	0.000
	4.431



	HAPP_DIS
	15,610
	−5.420
	1.975
	−7.635
	−6.299
	0.000



	HAPP
	15,610
	0.100
	0.299
	0.000
	0.000
	1.000



	SIZE
	15,610
	22.291
	1.322
	19.951
	22.091
	26.369



	LEV
	15,610
	0.436
	0.204
	0.056
	0.432
	0.894



	ROA
	15,610
	0.038
	0.056
	−0.217
	0.036
	0.187



	GROWTH
	15,610
	0.187
	0.402
	−0.518
	0.119
	2.475



	SHR1
	15,610
	0.345
	0.151
	0.085
	0.321
	0.751



	INDEP
	15,610
	0.374
	0.053
	0.333
	0.333
	0.571



	MSHARE
	15,610
	0.130
	0.195
	0.000
	0.004
	0.688



	SOE
	15,610
	0.395
	0.489
	0.000
	0.000
	1.000



	DUAL
	15,610
	0.259
	0.438
	0.000
	0.000
	1.000



	CASH
	15,610
	0.044
	0.067
	−0.153
	0.043
	0.231



	PPE
	15,610
	0.215
	0.159
	0.003
	0.180
	0.698



	RDI
	15,610
	0.025
	0.014
	0.005
	0.022
	0.062



	GDP
	15,610
	11.501
	0.731
	9.810
	11.523
	13.135










[image: Table] 





Table 4. Regional happiness and green innovation.






Table 4. Regional happiness and green innovation.





	
Variable

	
(1)

	
(2)

	
(3)

	
(4)




	
GINOV1

	
GINOV1

	
GINOV2

	
GINOV2






	
HAPP_DIS

	
0.029 ***

	

	
0.026 ***

	




	
(7.04)

	

	
(7.21)

	




	
HAPP

	

	
0.177 ***

	

	
0.151 ***




	

	
(6.42)

	

	
(6.26)




	
SIZE

	
0.426 ***

	
0.424 ***

	
0.373 ***

	
0.372 ***




	
(50.73)

	
(50.61)

	
(50.71)

	
(50.57)




	
LEV

	
0.061

	
0.060

	
−0.086 *

	
−0.087 *




	
(1.10)

	
(1.08)

	
(−1.76)

	
(−1.78)




	
ROA

	
0.618 ***

	
0.625 ***

	
0.379 **

	
0.386 **




	
(3.35)

	
(3.39)

	
(2.34)

	
(2.39)




	
GROWTH

	
−0.012

	
−0.012

	
−0.015

	
−0.015




	
(−0.55)

	
(−0.58)

	
(−0.80)

	
(−0.83)




	
SHR1

	
−0.222 ***

	
−0.220 ***

	
−0.262 ***

	
−0.259 ***




	
(−3.87)

	
(−3.83)

	
(−5.19)

	
(−5.15)




	
INDEP

	
0.187

	
0.174

	
0.328 **

	
0.316 **




	
(1.22)

	
(1.14)

	
(2.44)

	
(2.35)




	
MSAHRE

	
0.020

	
0.016

	
−0.074 *

	
−0.078 *




	
(0.39)

	
(0.31)

	
(−1.65)

	
(−1.73)




	
SOE

	
0.060 ***

	
0.056 ***

	
0.090 ***

	
0.086 ***




	
(2.83)

	
(2.63)

	
(4.81)

	
(4.60)




	
DUAL

	
−0.010

	
−0.010

	
0.024

	
0.024




	
(−0.50)

	
(−0.49)

	
(1.40)

	
(1.41)




	
CASH

	
−0.292 **

	
−0.280 **

	
−0.068

	
−0.057




	
(−2.08)

	
(−1.99)

	
(−0.55)

	
(−0.47)




	
PPE

	
−0.550 ***

	
−0.551 ***

	
−0.603 ***

	
−0.605 ***




	
(−8.42)

	
(−8.44)

	
(−10.53)

	
(−10.57)




	
RDI

	
5.897 ***

	
5.930 ***

	
6.117 ***

	
6.123 ***




	
(9.33)

	
(9.36)

	
(11.04)

	
(11.02)




	
GDP

	
0.081 ***

	
0.076 ***

	
0.066 ***

	
0.062 ***




	
(6.46)

	
(6.10)

	
(6.04)

	
(5.69)




	
Constant

	
−9.373 ***

	
−9.464 ***

	
−8.368 ***

	
−8.450 ***




	
(−39.63)

	
(−40.05)

	
(−40.34)

	
(−40.77)




	
YEAR

	
Yes

	
Yes

	
Yes

	
Yes




	
IND

	
Yes

	
Yes

	
Yes

	
Yes




	
Obs.

	
15610

	
15610

	
15610

	
15610




	
Adj.R2

	
0.320

	
0.319

	
0.283

	
0.283








Notes: This table provides the results of estimating the regression Model (1). The definitions of the variables are provided in Table 1. The values between parentheses are t-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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Table 5. Two-stage least-squares regressions.






Table 5. Two-stage least-squares regressions.





	
Variable

	
(1)

	
(2)

	
(3)




	
HAPP_DIS

	
GINOV1

	
GINOV2






	
SPACE

	
0.192 ***

	

	




	
(94.85)

	

	




	
Instrument_ HAPP_DIS

	

	
0.049 ***

	
0.046 ***




	

	
(7.08)

	
(7.57)




	
SIZE

	
−0.046 ***

	
0.426 ***

	
0.374 ***




	
(−3.61)

	
(50.58)

	
(50.64)




	
LEV

	
0.313 ***

	
0.069

	
−0.083 *




	
(3.67)

	
(1.24)

	
(−1.70)




	
ROA

	
0.034

	
0.600 ***

	
0.362 **




	
(0.12)

	
(3.25)

	
(2.23)




	
GROWTH

	
−0.099 ***

	
−0.007

	
−0.011




	
(−3.07)

	
(−0.35)

	
(−0.62)




	
SHR1

	
0.498 ***

	
−0.233 ***

	
−0.273 ***




	
(5.64)

	
(−4.04)

	
(−5.37)




	
INDEP

	
−0.216

	
0.222

	
0.357 ***




	
(−0.92)

	
(1.45)

	
(2.65)




	
MSAHRE

	
0.076

	
0.012

	
−0.080 *




	
(0.97)

	
(0.23)

	
(−1.77)




	
SOE

	
−0.026

	
0.069 ***

	
0.097 ***




	
(−0.78)

	
(3.20)

	
(5.16)




	
DUAL

	
−0.040

	
−0.003

	
0.029 *




	
(−1.31)

	
(−0.17)

	
(1.68)




	
CASH

	
0.378*

	
−0.284 **

	
−0.066




	
(1.75)

	
(−2.01)

	
(−0.53)




	
PPE

	
−0.839 ***

	
−0.544 ***

	
−0.596 ***




	
(−8.39)

	
(−8.30)

	
(−10.35)




	
RDI

	
−15.658 ***

	
6.262 ***

	
6.477 ***




	
(−16.26)

	
(9.77)

	
(11.52)




	
GDP

	
0.572 ***

	
0.081 ***

	
0.067 ***




	
(28.40)

	
(6.46)

	
(6.08)




	
Constant

	
−16.951 ***

	
−9.931 ***

	
−8.608 ***




	
(−43.73)

	
(−42.45)

	
(−41.92)




	
YEAR

	
Yes

	
Yes

	
Yes




	
IND

	
Yes

	
Yes

	
Yes




	
Obs.

	
15524

	
15524

	
15524




	
R2

	
0.3987

	
0.3195

	
0.2826




	
Kleibergen–Paap F

	
8887.539




	
Stock–Yogo weak ID test critical values: 10% maximal IV size

	
16.38








Notes: This table reports the 2SLS analysis regression results using an instrumental variable approach. The definitions of the variables are provided in Table 1. The values between parentheses are z-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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Table 6. Alternative measurements for green innovation.






Table 6. Alternative measurements for green innovation.





	
Variable

	
(1)

	
(2)

	
(3)

	
(4)




	
GINVG1

	
GINVG1

	
GINVG2

	
GINVG2






	
HAPP_DIS

	
0.022 ***

	

	
0.015 ***

	




	
(5.89)

	

	
(6.20)

	




	
HAPP

	

	
0.149 ***

	

	
0.112 ***




	

	
(6.11)

	

	
(6.84)




	
SIZE

	
0.294 ***

	
0.293 ***

	
0.189 ***

	
0.188 ***




	
(39.94)

	
(39.87)

	
(38.14)

	
(38.08)




	
LEV

	
0.245 ***

	
0.242 ***

	
−0.025

	
−0.027




	
(4.96)

	
(4.92)

	
(−0.75)

	
(−0.80)




	
ROA

	
0.156

	
0.160

	
−0.207 *

	
−0.206 *




	
(0.96)

	
(0.98)

	
(−1.90)

	
(−1.88)




	
GROWTH

	
−0.041 **

	
−0.041**

	
−0.031 **

	
−0.031 **




	
(−2.17)

	
(−2.17)

	
(−2.44)

	
(−2.44)




	
SHR1

	
−0.141 ***

	
−0.141 ***

	
−0.131 ***

	
−0.132 ***




	
(−2.77)

	
(−2.77)

	
(−3.83)

	
(−3.85)




	
INDEP

	
0.168

	
0.159

	
0.250 ***

	
0.243 ***




	
(1.23)

	
(1.16)

	
(2.72)

	
(2.65)




	
MSAHRE

	
0.038

	
0.034

	
−0.040

	
−0.043




	
(0.84)

	
(0.74)

	
(−1.31)

	
(−1.42)




	
SOE

	
0.019

	
0.016

	
0.047 ***

	
0.044 ***




	
(1.02)

	
(0.86)

	
(3.69)

	
(3.53)




	
DUAL

	
−0.037 **

	
−0.036 **

	
0.002

	
0.002




	
(−2.13)

	
(−2.10)

	
(0.15)

	
(0.20)




	
CASH

	
−0.149

	
−0.141

	
0.043

	
0.049




	
(−1.18)

	
(−1.12)

	
(0.51)

	
(0.57)




	
PPE

	
−0.468 ***

	
−0.467 ***

	
−0.380 ***

	
−0.378 ***




	
(−8.07)

	
(−8.05)

	
(−9.73)

	
(−9.69)




	
RDI

	
4.692 ***

	
4.767 ***

	
4.452 ***

	
4.526 ***




	
(8.32)

	
(8.44)

	
(11.73)

	
(11.90)




	
GDP

	
0.055 ***

	
0.051 ***

	
0.033 ***

	
0.030 ***




	
(4.94)

	
(4.60)

	
(4.42)

	
(4.03)




	
Constant

	
−6.502 ***

	
−6.569 ***

	
−4.478 ***

	
−4.525 ***




	
(−30.66)

	
(−31.03)

	
(−31.39)

	
(−31.78)




	
YEAR

	
Yes

	
Yes

	
Yes

	
Yes




	
IND

	
Yes

	
Yes

	
Yes

	
Yes




	
Obs.

	
14613

	
14613

	
14613

	
14613




	
Adj.R2

	
0.273

	
0.274

	
0.194

	
0.195








Notes: This table provides the results of altering measures of the dependent variables. The definitions of the variables are provided in Table 1. The values between parentheses are t-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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Table 7. Measure of regional happiness based on an analysis of social media sentiment.
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Variable

	
(1)

	
(2)




	
GINOV1

	
GINOV1






	
HAPPS1

	
0.784 **

	




	
(2.28)

	




	
HAPPS2

	

	
0.731 *




	

	
(1.70)




	
SIZE

	
0.438 ***

	
0.438 ***




	
(49.56)

	
(49.54)




	
LEV

	
0.046

	
0.046




	
(0.80)

	
(0.79)




	
ROA

	
0.620 ***

	
0.619 ***




	
(3.21)

	
(3.20)




	
GROWTH

	
−0.009

	
−0.009




	
(−0.42)

	
(−0.41)




	
SHR1

	
−0.207 ***

	
−0.207 ***




	
(−3.43)

	
(−3.43)




	
INDEP

	
0.155

	
0.157




	
(0.97)

	
(0.98)




	
MSAHRE

	
0.051

	
0.050




	
(0.97)

	
(0.94)




	
SOE

	
0.065 ***

	
0.064 ***




	
(2.90)

	
(2.86)




	
DUAL

	
−0.011

	
−0.011




	
(−0.52)

	
(−0.53)




	
CASH

	
−0.313 **

	
−0.311 **




	
(−2.12)

	
(−2.11)




	
PPE

	
−0.550 ***

	
−0.550 ***




	
(−7.98)

	
(−7.98)




	
RDI

	
0.069 ***

	
0.071 ***




	
(5.04)

	
(5.21)




	
GDP

	
6.206 ***

	
5.966 ***




	
(8.33)

	
(8.09)




	
Constant

	
−9.970 ***

	
−9.955 ***




	
(−34.42)

	
(−31.36)




	
YEAR

	
Yes

	
Yes




	
IND

	
Yes

	
Yes




	
Obs.

	
14505

	
14505




	
Adj.R2

	
0.323

	
0.323








Notes: This table provides the results of altering measures of the independent variables. The definitions of the variables are provided in Table 1. The values between parentheses are t-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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Table 8. Discussions of mechanism: financing constraint channel.
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Variable

	
(1)

	
(2)

	
(3)

	
(4)




	
KZ

	
WW

	
GINOV1

	
GINOV2






	
FIN

	

	

	
0.003 ***

	
0.002 *




	

	

	
(2.65)

	
(1.69)




	
HAPP_DIS×FIN

	

	

	
−0.002 ***

	
−0.001 ***




	

	

	
(−3.16)

	
(−3.03)




	
HAPP_DIS

	
−0.009 *

	
−0.0004 ***

	
0.029 ***

	
0.027 ***




	
(−1.84)

	
(−3.42)

	
(6.53)

	
(6.91)




	
SIZE

	
−0.261 ***

	
−0.046 ***

	
0.427 ***

	
0.374 ***




	
(−28.04)

	
(−222.99)

	
(50.85)

	
(50.81)




	
LEV

	
5.760 ***

	
0.017 ***

	
0.064

	
−0.084 *




	
(93.05)

	
(12.40)

	
(1.16)

	
(−1.72)




	
ROA

	
−3.893 ***

	
−0.183 ***

	
0.618 ***

	
0.381 **




	
(−18.81)

	
(−39.50)

	
(3.35)

	
(2.36)




	
GROWTH

	
−0.621 ***

	
−0.035 ***

	
−0.010

	
−0.014




	
(−25.90)

	
(−65.57)

	
(−0.47)

	
(−0.74)




	
SHR1

	
−0.687 ***

	
−0.006 ***

	
−0.212 ***

	
−0.253 ***




	
(−10.76)

	
(−4.44)

	
(−3.69)

	
(−5.02)




	
INDEP

	
0.851 ***

	
0.019 ***

	
0.193

	
0.330 **




	
(5.00)

	
(4.87)

	
(1.26)

	
(2.46)




	
MSAHRE

	
−0.881 ***

	
−0.012 ***

	
0.017

	
−0.076 *




	
(−15.38)

	
(−9.01)

	
(0.33)

	
(−1.71)




	
SOE

	
0.008

	
0.001 **

	
0.067 ***

	
0.094 ***




	
(0.36)

	
(2.55)

	
(3.13)

	
(4.98)




	
DUAL

	
−0.070 ***

	
0.00001

	
−0.012

	
0.022




	
(−3.20)

	
(0.02)

	
(−0.62)

	
(1.30)




	
CASH

	
−14.107 ***

	
−0.096 ***

	
−0.311 **

	
−0.080




	
(−88.85)

	
(−26.98)

	
(−2.21)

	
(−0.65)




	
PPE

	
1.955 ***

	
0.011 ***

	
−0.548 ***

	
−0.602 ***




	
(27.00)

	
(6.54)

	
(−8.40)

	
(−10.51)




	
RDI

	
3.015 ***

	
0.031 *

	
6.313 ***

	
6.429 ***




	
(4.29)

	
(1.95)

	
(9.88)

	
(11.47)




	
GDP

	
0.020

	
−0.002 ***

	
0.060 ***

	
0.053 ***




	
(1.44)

	
(−6.31)

	
(4.40)

	
(4.43)




	
Constant

	
3.701 ***

	
0.038 ***

	
−9.357 ***

	
−8.401 ***




	
(14.48)

	
(6.68)

	
(−38.73)

	
(−39.65)




	
YEAR

	
Yes

	
Yes

	
Yes

	
Yes




	
IND

	
Yes

	
Yes

	
Yes

	
Yes




	
Obs.

	
15610

	
15610

	
15610

	
15610




	
Adj.R2

	
0.320

	
0.319

	
0.283

	
0.283








Notes: This table reports the results of testing the financing constraint channel. The definitions of the variables are provided in Table 1. The values between parentheses are t-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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Table 9. Regional happiness, political connections, and green innovation.
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Variable

	
(1)

	
(2)

	
(3)

	
(4)




	
GINOV1

	
GINOV2

	
GINOV1

	
GINOV2






	
HAPP_DIS

	
0.040 ***

	
0.037 ***

	

	




	
(7.34)

	
(7.85)

	

	




	
HAPP_DIS×PC

	
−0.024 ***

	
−0.026 ***

	

	




	
(−2.83)

	
(−3.41)

	

	




	
HAPP

	

	

	
0.231 ***

	
0.209 ***




	

	

	
(6.43)

	
(6.56)




	
HAPP×PC

	

	

	
−0.118 **

	
−0.121 **




	

	

	
(−2.09)

	
(−2.41)




	
PC

	
0.030 *

	
0.009

	
0.043 **

	
0.022




	
(1.68)

	
(0.59)

	
(2.25)

	
(1.31)




	
SIZE

	
0.439 ***

	
0.388 ***

	
0.438 ***

	
0.388 ***




	
(53.21)

	
(53.12)

	
(53.13)

	
(53.02)




	
LEV

	
0.041

	
−0.091 *

	
0.037

	
−0.096 **




	
(0.77)

	
(−1.93)

	
(0.68)

	
(−2.02)




	
ROA

	
0.287 **

	
0.142

	
0.282 **

	
0.137




	
(2.42)

	
(1.35)

	
(2.37)

	
(1.30)




	
GROWTH

	
−0.000

	
−0.001

	
−0.000

	
−0.001




	
(−0.86)

	
(−1.13)

	
(−0.84)

	
(−1.11)




	
SHR1

	
−0.231 ***

	
−0.267 ***

	
−0.230 ***

	
−0.266 ***




	
(−3.99)

	
(−5.19)

	
(−3.97)

	
(−5.16)




	
INDEP

	
0.221

	
0.295 **

	
0.206

	
0.280 **




	
(1.47)

	
(2.21)

	
(1.37)

	
(2.10)




	
MSAHRE

	
0.012

	
−0.081 *

	
0.008

	
−0.084 *




	
(0.23)

	
(−1.78)

	
(0.16)

	
(−1.84)




	
SOE

	
0.058 ***

	
0.085 ***

	
0.054 **

	
0.082 ***




	
(2.66)

	
(4.40)

	
(2.49)

	
(4.22)




	
DUAL

	
−0.001

	
0.032 *

	
−0.001

	
0.033 *




	
(−0.07)

	
(1.79)

	
(−0.03)

	
(1.83)




	
CASH

	
−0.161

	
0.002

	
−0.150

	
0.013




	
(−1.28)

	
(0.02)

	
(−1.19)

	
(0.11)




	
PPE

	
−0.587 ***

	
−0.637 ***

	
−0.589 ***

	
−0.640 ***




	
(−9.04)

	
(−11.06)

	
(−9.06)

	
(−11.10)




	
RDI

	
6.192 ***

	
6.409 ***

	
6.239 ***

	
6.430 ***




	
(9.61)

	
(11.22)

	
(9.66)

	
(11.23)




	
GDP

	
0.077 ***

	
0.064 ***

	
0.073 ***

	
0.060 ***




	
(6.18)

	
(5.75)

	
(5.82)

	
(5.39)




	
Constant

	
−9.699 ***

	
−8.811 ***

	
−9.645 ***

	
−8.762 ***




	
(−42.67)

	
(−43.72)

	
(−42.44)

	
(−43.48)




	
YEAR

	
Yes

	
Yes

	
Yes

	
Yes




	
IND

	
Yes

	
Yes

	
Yes

	
Yes




	
Obs.

	
15476

	
15476

	
15476

	
15476




	
Adj.R2

	
0.329

	
0.293

	
0.328

	
0.292








Notes: This table reports the impact of political connection on the effect of regional happiness on corporate green innovation. The definitions of the variables are provided in Table 1. The values between parentheses are t-statistics. *, **, and *** indicate two-tailed significance at the 10%, 5%, and 1% levels, respectively.
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