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The analysis of the impact of China’s Environmental Protection Tax (EPT) Law on company environmental, social, and corporate governance (ESG) performance is crucial for a more comprehensive understanding of the EPT Law and to improve corporate practices. Using a difference-in-differences (DID) model with a research sample of 7,055 listed firms in China from 2012 to 2020, we found that the EPT Law significantly improved firms’ overall ESG performance. However, this improvement was mainly driven by significant increases in the environmental (E) score. In contrast, the social (S) score declined significantly after the implementation of the EPT Law, indicating a trade-off between environmental regulation and social responsibility. Further analysis also reveals that the increase in production costs, which led to a decrease in employment and wages, is responsible for the crowding-out of social responsibility. This study not only enhances our understanding of the impacts of environmental regulations on companies but also offers guidelines for policymakers to consider the negative externality of policies, which could serve as a “double-edged sword.”
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1 INTRODUCTION
The disclosure and reporting of environmental, social, and corporate governance (ESG) information have been steadily increasing worldwide. These serve as pivotal indicators for measuring sustainable development within enterprises. The incentivizing role of ESG for companies involves incorporating non-financial indicators into corporate performance. This, in turn, serves as a consideration factor in investment decision-making to mitigate investment risks. Current study provides evidence that the disclosure of corporate social responsibility can promote enterprises’ R&D investment (Li et al., 2023a). However, due to the indirect and long-term nature of attracting investments through ESG and the pressure of market volatility, managerial myopia can also impede companies’ ESG performance (Hou and Wei, 2023). On the other hand, certain mandatory regulations, such as environmental tax laws, usually increase saliency in specific aspects of ESG performance. However, there is no single regulation that takes into account all aspects of ESG. Therefore, whether and how the implementation of such regulations will affect various dimensions of ESG performance is an important issue that needs further investigation, especially for achieving the sustainable development goals of society.
As global attention on environmental issues continues to rise, many countries and regions worldwide have started to regulate firms’ greenhouse gas emissions, water usage, electricity consumption, and waste management (Pranugrahaning et al., 2021). China, due to its economic development, is among the countries grappling with significant environmental challenges. Since initiating market-oriented economic reforms in the 1970s, China has achieved remarkable economic growth (Fan et al., 2011). However, this success has come at the cost of significant emissions of the “three wastes”, including water, gas, and municipal solid waste (Zhu et al., 2019). Therefore, it has become imperative for the Chinese government to implement environmental laws and policies. However, despite the government’s policy to levy fees for pollutant discharges nationwide, research has revealed that inadequate law enforcement and an ill-structured fee schedule (including a low payment threshold) have hindered the effectiveness of China’s fee system in reducing pollution significantly (Peng, 2013; Zhu and Lu, 2017; Wu et al., 2019; Yu et al., 2022). Consequently, China has initiated a “fee-to-tax” reform to address unresolved environmental issues. The Environmental Protection Tax Law of the People’s Republic of China (the EPT Law) was enacted on 25 December 2016, and implemented in January 2018. This law mandates that corporations, institutions, and other types of businesses pay environmental taxes based on their pollutant discharge volumes, thereby increasing the cost of pollution compared to the discharge fee system. Under this law, pollutants are taxed based on their type and volume, with higher taxes imposed on firms for higher emissions of the same type of pollutant (Liu et al., 2022). The implementation of environmental regulation has notably heightened corporate environmental responsibility in a short period and encouraged enterprises to innovate in green technologies (Zhang et al., 2022; Li et al., 2023b). However, the impact and mechanism of the EPT Law on companies’ overall sustainable development warrant further examination. While some studies have provided evidence of the influence of mandatory environmental policies on corporate ESG performance, it is essential to note that ESG is a multifaceted concept encompassing three distinct dimensions: environmental, social, and corporate governance. Whether the positive effect of environmental regulation on corporate ESG performance is solely channeled through the direct pathway of the environmental (E) dimension remains an area requiring further exploration.
This research delves into the impact of the EPT Law on both the overall ESG performance of corporations and the individual components of ESG, aiming to address the gap in understanding the crowding-out effect of mandatory environmental regulations on corporate sustainability. In this study, we employed a DiD (Difference-in-Differences) model to assess the influence of the EPT Law’s enactment on corporate ESG performance. Initially, we explored how the EPT Law affects the ESG performance of enterprises overall. According to neo-institutional theory, corporations not only vie for resources but also actively strive to establish legitimacy and gain social acceptance (Miller, 2006). In pursuit of compliance and development, enterprises tend to enhance their environmental measures. Furthermore, the introduction of the law coincides with increasing societal attention to environmental issues, providing companies with an additional incentive to rapidly reduce pollution emissions. Secondly, we have identified that companies have reallocated resources among various ESG dimensions, shifting resources from the social (S) dimension to the more heavily regulated environmental (E) dimension. By closely examining key indicators within the social dimension, particularly labor market factors, we have further substantiated the existence of a “crowding-out effect” of corporate environmental protection on employment and wages. We also have discovered that environmental regulations can lead to increased production costs, which can serve as the mechanism of declined employment and wages (Yip, 2018; Lu and Zhu, 2021; Qin et al., 2021; Zheng et al., 2022). As employment and wage concerns are significant aspects of a firm’s social responsibility (the “S” in ESG), we have observed that the impact of environmental taxes on their ESG performance can be a double-edged sword, with both positive and negative consequences.
Our study makes significant contributions to the existing literature in three key aspects. Firstly, our findings shed light on the impact of the EPT Law on corporate ESG performance and elucidate the primary mechanisms through which this influence operates. In earlier research, the impact of environmental policies on ESG performance was often attributed to a straightforward promoting effect without a deep exploration of the underlying mechanisms and pathways (Lu and Cheng, 2023; Zhang et al., 2023). Our study bridges this gap by revealing that the tax-induced promotion effect on ESG is predominantly driven by the legal impact on the environmental (E) dimension. Notably, once we control for the influence of the E score, the other two aspects (S and G) do not exhibit a significant increase following the implementation of the EPT Law. This outcome not only raises questions but also supplements about the “double dividend” effect resulting from environmental regulations. However, this effect can be explained by neo-institutional theory, which underscores the significance of legitimacy and social acceptance in a company’s development.
Secondly, our study highlights that environmental taxes have a notable crowding-out effect on the social (S) dimension of ESG. Following the enactment of the EPT Law, companies underwent a resource reallocation within the ESG framework, resulting in reduced allocations to the social (S) dimension. This observation signifies a negative legal externality. We deepen our understanding of the crowding-out effect by specifically examining key aspects of the social (S) dimension, including employment and wages within companies. Prior research has explored the impact of environmental regulations on the labor market, revealing negative effects on corporate labor demand and wages due to the scale effect associated with increased production costs (Wang et al., 2020; Xiao et al., 2022; Zheng et al., 2022). Our study focuses on the trade-offs within a company’s ESG system brought about by regulatory enforcement. This issue holds significant implications for safeguarding workers’ rights and genuinely implementing sustainable development strategies.
Lastly, our research findings do not align with the “double dividend” effect, which may be attributable to the conditionality of achieving this effect. Our study’s conclusion suggests that in complex organizational constraints and an unstable market environment, environmental regulations can have a negative impact on employment. Existing research indicates that the impact of environmental regulations on employment exhibits a threshold effect, with significantly positive effects observed when the regulatory requirements are below a certain threshold (Yan et al., 2012). Therefore, further investigations are warranted to comprehend the specific mechanisms and assumptions behind our study’s conclusions. Nonetheless, our findings align with the skepticism expressed in existing literature regarding the ‘double dividend’ effect (Boyd and Ibarrarán, 2002). Importantly, our conclusions find support in neo-institutional theory, offering valuable insights for policymakers across various contexts.
2 LITERATURE REVIEW AND HYPOTHESES
2.1 Environmental regulations and ESG
Neo-institutional theory posits that organizational behavior is influenced not solely by efficiency but also by the presence of institutional factors. These institutional factors, and the pressures they exert, are categorized into three distinct types by neo-institutional theory: regulative, normative, and cognitive institutional pressures (Scott, 2008). Each of these types exerts varying impacts on how organizations behave. In the context of the EPT Law, a mandatory external regulation, it primarily enhances the effectiveness of corporate environmental protection in two main aspects: First, the environmental regulation creates direct regulative pressure by partially internalizing external environmental costs for companies (Jia and Chen, 2019). Second, after the implementation of the EPT Law, normative pressures from consumers and investors also enforce companies’ environmental investment. This is because business activities need to align with societal values and norms (Suchman, 1995). Firms adopt behaviors that demonstrate a level of social consciousness that is acceptable to stakeholders (Palazzo and Scherer, 2006), thereby reinforcing their connections with them. In these respects, firms allocate internal resources to improve their external environmental behaviors to meet the demands of various stakeholders, which strengthens their overall environmental protection efforts (Wang et al., 2022). Therefore, it is reasonable to speculate that the EPT Law directly enhances companies’ environmental protection (E) levels. Moreover, given the context of relatively stable corporate investment strategies in the short term, the EPT Law compels companies to increase their expenditures on environmental aspects, which consequently elevates their overall ESG performance.
Existing research suggests that stringent government regulations can heighten companies’ awareness of their environmental responsibilities (Delmas and Toffel, 2008) and their willingness to meet their ESG requirements (Darrell and Schwartz, 1997) by internalizing environmental costs (Ji and Su, 2016). While some studies have explored the role of various central government administrative approaches, including environmental courts, green finance policies, environmental protection inspections, and environmental protection taxes (Wang et al., 2022; Li J. and Li S., 2022; Lu and Cheng, 2023), limited research has investigated the impact and mechanisms of the EPT Law on corporate ESG. The EPT Law represents a relatively mature pollution levy system in China, contributing to the strengthening of the environmental legal framework. However, some studies argue that due to factors such as a narrow tax base, low tax burden, and small-scale operations, environmental taxes have evolved into a purely fiscal revenue-raising tool and a form of “extra payment” or “government price” for polluting companies to purchase pollution rights (Mao and Zhou, 2021). Their effectiveness in emission reduction, pollution control, and technological innovation is considered inadequate. Therefore, examining the potential impact of this law on corporate ESG performance is particularly crucial for a more comprehensive policy assessment.
Accordingly, we propose the following hypothesis:
H1:. The environmental protection tax law can improve firms’ ESG performance.
H2:. The environmental protection tax law can improve firms’ environmental (E) performance.
2.2 The crowding-out effect of environmental regulation
While the impact of the EPT Law on corporate environmental protection is clear, ongoing debate surrounds its influence on the social (S) and corporate governance dimensions. The social indicators include labor practices, human rights, and contributions to customers and the supply chain (Pranugrahaning, 2021). According to stakeholder theory, some studies suggest that environmental regulations can enhance corporate ESG performance by fostering effective communication and positive stakeholder interactions. This, in turn, can lead to long-term cooperative relationships and improved corporate social (S) performance (Wang et al., 2022). Moreover, safeguarding labor standards is a crucial part of maintaining social standards (Waas, 2021). Social sustainability, as defined by the United Nations, revolves around how companies impact employees and workers throughout their value chain1. Hence, the labor force plays a pivotal role in the social component of ESG performance. Some argue for the “double dividend” effect, positing that environmental taxes can stimulate labor demand by enhancing production efficiency.
Conversely, certain researchers have noted tension between the environmental and social components of ESG. They argue that implementing environmental policy without addressing its social implications can result in an imbalanced equation of costs and benefits concerning environmental performance, potentially harming the social fabric (Gözlügöl, 2022). Further, Lu and Zhu (2021) found that tax expenses could have a crowding-out effect on corporate social responsibility. This effect can be explained through financial constraint theory and risk management theory. According to the former, tax expenses may restrict a firm’s ability to invest in social responsibility. Risk management theory suggests that corporate social responsibility might serve as compensation for inadequate tax payments and associated legitimacy risks (Pratiwi and Djakman, 2017), which also predicts a negative relationship between corporate social responsibility and tax expenses. Specifically, China’s EPT Law could influence the labor market by reducing employment and wage expenses.
Existing research has provided partial confirmation of the adverse effects of environmental taxes on the labor market. For instance, one study has attributed the crowding-out effect on employment to reduced profits and the resultant upward pressure on unemployment rates (Yip, 2018). When confronted with the constraints imposed by environmental protection taxes, companies tend to increase spending on pollution control, leading to higher production costs and subsequently elevated product prices. These higher prices, in turn, reduce consumer demand and prompt companies to scale back production, resulting in a decreased need for factors of production, including the labor force (Greenstone, 2002; Walker, 2011; Curtis, 2018), ultimately leading to job losses. Additionally, corporate expenditures on employee wages are closely intertwined with the issue of income distribution equity, which forms another crucial aspect of the social (S) component within ESG performance. Several studies have demonstrated the negative impact of environmental regulations on employees’ wage levels (Qin et al., 2021), particularly among ordinary employees rather than managers (Xiao et al., 2022). However, further investigation is warranted to comprehensively understand the effects of environmental taxes on the social (S) performance of companies.
Accordingly, we propose the following hypothesis:
H3:. The environmental protection tax law can decrease firms’ social (S) performance.
3 DATE AND METHODOLOGY
3.1 Data
Our sample dataset was constructed from China’s A-share listed companies, utilizing ESG scores sourced from the Bloomberg database as a collective measure of corporate ESG performance, encompassing its (E), (S), and (G) components individually. To maintain a balanced sample size both before and after the enactment of the EPT Law, we utilized scores spanning the years 2012–2020. Several exclusion criteria were applied: 1) firms facing financial difficulties or undergoing listing suspension, identified as “ST” or “PT” firms, 2) firms for which ESG scores in the Bloomberg dataset were incomplete, and 3) firms with incomplete or missing data for the variables used in the baseline analysis. Following these criteria, our final dataset comprised 7,055 samples from 1,014 distinct firms. Financial and corporate governance data were sourced from the China Stock Market and Accounting Research (CSMAR) and WIND databases, while regional-level economic indicators were obtained from the China City Statistical Yearbook. This rigorous dataset selection and compilation process ensured the quality and reliability of our analysis.
3.2 Variables
In our evaluation of corporate ESG performance, we utilized the Bloomberg dataset of ESG scores, which includes three separate scores for environmental (E), social (S), and corporate governance (G) as dependent variables. This dataset has been a popular choice in many prior studies investigating Chinese corporate ESG issues due to its comprehensive coverage of Chinese companies and access to detailed second-level indicators encompassing environment, society, and corporate governance (Luo and Wu, 2022). Bloomberg, being an internet-based repository, provides access to real-time and historical financial data, business news updates, descriptive company information, research reports, and statistical data for over 52,000 firms globally (Alazzani et al., 2021). The ESG scores are derived from the assessment of 21 indicators and 122 sub-indicators, categorized into three dimensions (Luo and Wu, 2022).
The Environmental Protection Tax (EPT) Law was officially enacted on 25 December 2016, and became effective on 1 January 2018. To construct the Post variable, we used data from 2017 onwards. This choice is based on the recognition that the formal announcement of the law would likely have had a precursor impact on companies’ ESG performance and their interactions with stakeholders even before its official implementation (Tu et al., 2020). Therefore, we assigned a value of 1 to Post for samples from 2017 or later and 0 otherwise, indicating the policy’s influence.
To identify the groups affected by the EPT Law, we followed the approach outlined by Liu et al. (2022). We designated firms in heavy polluting industries as the experimental group and firms in other industries as the control group. Heavy polluting industries are naturally considered the primary sources of environmental pollution and are thus particularly susceptible to the impact of environmental regulations. Consequently, any variations in the ESG performance of heavy polluting firms can serve as a reliable gauge of the EPT Law’s impact. We established the classification criteria for heavy polluting industries by combining the 16 industries listed in the “Guidelines for Environmental Information Disclosure of Listed Companies” issued by the Ministry of Environmental Protection in 2010 with the classification standards for Chinese national economic industries specified in the National Standards of the People’s Republic of China. This resulted in the identification of 19 industries as heavy polluting, and we assigned a value of 1 to Treat when the sample included a heavily polluting company and 0 otherwise. It is important to note that due to the absence of a one-to-one correspondence between the regulatory categories for heavy polluting industries and enterprise industries in current Chinese standards, there is no uniform criterion for determining whether a firm falls under the heavy polluting industry classification. To account for this, we applied an alternative criterion to test for robustness in our study.
We incorporated several control variables into our analysis, following the methodology employed in previous research on the effects of environmental regulations (Wang et al., 2022; Wang et al., 2022; Lu and Cheng, 2023). These control variables encompass both firm-level characteristics and regional indicators. At the firm level, we considered fundamental characteristics such as firm size (Size), debt-to-asset ratio (Lev), return on total assets (ROA), CEO duality (Dual), profit or loss (Loss), the proportion of independent directors (Indep), the ownership concentration represented by the largest shareholder (Top1), the presence of Big-four accounting firms (Big4), the nature of property rights (SOE), growth in business revenue (Growth), investment opportunities (Tobin Q), and company age (Age). Additionally, we accounted for regional characteristics by incorporating economic scale and industrial structure indicators. These regional metrics were represented by regional Gross Domestic Product (InGDP) and the share of Gross Domestic Product attributed to the secondary industry sector (GDP_Indu2), respectively, as documented in previous studies (Wang et al., 2022). For your reference, Table 1 provides comprehensive definitions and descriptions of these variables.
TABLE 1 | Definitions of the variables.
[image: Table 1]3.3 Methodology
To examine the impact of the EPT Law on ESG performance, we employed a difference-in-difference (DiD) framework. The baseline regression model, outlined below, employs the notation i to denote the firm and t to signify the year.
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In this study, the dependent variables (DV) include the total ESG score and its subcomponents, namely, the environmental (E), social responsibility (S), and corporate governance (G) indicators, represented as [image: image]. To implement the DiD framework, we use independent variables (IV) which is [image: image], which is a dummy variable indicating whether a firm is in a highly polluting industry, and [image: image], a dummy variable for the years after the EPT Law was enacted (i.e., 2017–2020). To account for potential confounding factors, we include a vector [image: image] for control variables. These control variables encompass both firm-level basic characteristics and regional characteristics.
The error term is denoted as [image: image], representing unexplained variance in ESG performance that our model does not account for. We apply clustered standard errors at the province level to address potential heteroscedasticity and correlation within provinces. Additionally, to investigate the crowding-out effect concerning the social (S) and corporate governance (G) components, we incorporate the environmental (E) score as a control variable. Furthermore, we introduce year fixed effects ([image: image] to capture time-invariant features consistent across all firms and firm fixed effects ([image: image]) to control for firm-specific unobservable characteristics that remain unchanged over time.2
4 EMPIRICAL RESULTS
4.1 Descriptive statistics
Table 2 presents the descriptive statistics for the variables. The ESG scores ranged from 1.24 to 64.11, with a mean score of 22.24 and a standard deviation of 6.75. This ESG score aligns with the findings of Luo and Wu (2022), who reported a mean value of 21.3 and a standard deviation of 7.0 for Bloomberg ESG scores from 2011 to 2020, measured as a ratio (ESG divided by 100). Our treatment company (Treat) makes up 32% of the total sample, in line with the results of Li and Li (2022). The post-event firms (After) constitute approximately 53% of the total sample, indicating a well-balanced ratio. The standard deviations of the control variables’ descriptive statistics are largely consistent with those observed in previous studies (Wang et al., 2022; Lu and Cheng, 2023).
TABLE 2 | Descriptive statistics for the main variables.
[image: Table 2]4.2 Baseline results
Table 3 displays the primary findings regarding firms’ ESG performance following the implementation of the EPT Law. The coefficients of ESG (0.469) and environmental (E) scores (0.689) are significantly positive at the 1% level. In terms of economic significance, heavy polluting industry firms experienced an average increase of 0.36% in their ESG scores and a 1.46% increase in their environmental (E) scores relative to the mean values. These results confirm H1 and H2, indicating that firms in heavy polluting industries improved their environmental performance and overall ESG scores in response to the EPT Law.
TABLE 3 | Impact of the EPT Law on ESG performance.
[image: Table 3]However, the coefficient of the social (S) score (−0.626) is significantly negative at the 1% level. This suggests that the social (S) score decreased by 0.57% relative to the mean score for firms in heavy polluting industries after the enactment of the EPT Law, confirming H2. Interestingly, the corporate governance (G) scores did not exhibit significant changes following the law’s implementation. This implies that the increase in firms’ ESG scores after the law was enacted was primarily driven by improvements in their environmental (E) scores.
In summary, firms directly responded to the EPT Law by enhancing their environmental performance, leading to increased ESG scores. However, this improvement in environmental performance had a crowding-out effect on their social responsibility performance, as indicated by the significant decrease in social (S) scores. Corporate governance (G) scores remained relatively unaffected by the law’s implementation.
4.3 Robustness test
4.3.1 Parallel trend test
The DiD analysis relies on the crucial assumption of parallel trends, which assumes that the untreated units (control group) can serve as a suitable counterfactual for what the treated units (treatment group) would have experienced had they not received the treatment. In simpler terms, this assumption suggests that, in the absence of the treatment, the differences in outcomes between the treatment and control groups remain relatively constant over time.
To test this assumption, we applied a dynamic effect model
[image: image]
where [image: image] represents the EPT Law enactment year of 2017; [image: image], [image: image], and [image: image] represent the 3 years (2014, 2015, and 2016, respectively), 2 years, and 1 year before 2017; and [image: image], [image: image], and [image: image] (2018, 2019, and 2020, respectively) represent the one, two, and 3 years after 2017. The test model controls for the other variables and fixed effects as in the baseline regression.
Table 4 and Figure 1 illustrates the results of the parallel trend test conducted 3 years before the enactment of the environmental tax law. The 95% confidence interval contained values around zero in all tests for the three dependent variables (ESG, E, S), and after the enactment year, there were no values around zero. This outcome confirms that the parallel trend assumption was satisfied, indicating that the treated and control groups had similar trends before the implementation of the EPT Law.
TABLE 4 | Parallel trend of the EPT Law on ESG performance.
[image: Table 4][image: Figure 1]FIGURE 1 | Dynamic effects of the EPT Law on ESG performance.
4.3.2 Alternative measures for the treatment group
In our baseline model, we initially utilized the Guidelines for Environmental Information Disclosure of Listed Companies to identify the heavy polluting industries. However, it is worth noting that various researchers have employed different methods to classify China’s polluting industries, which could lead to variations in the outcomes of experimental groups.
To ensure the robustness and generalizability of our findings, we adopted an alternative classification standard based on the criteria provided by He et al. (2020). This classification was derived from the Announcement on the implementation of Special Emission Limits for Air Pollution issued by the Ministry of Ecology and Environment of the People’s Republic of China. We applied this new classification to the same model used in the baseline analysis.
The results of this alternative classification, presented in Panel A of Table 4, demonstrated the same level of significance (p < 0.01) and exhibited coefficients that were similar to those observed in the baseline model. These findings suggest that our original model’s results are robust and applicable across different treatment groupings.
4.3.3 Exclusion of the influence of other policies
During the period from 2012 to 2020, several other policies besides the Environmental Protection Tax (EPT) Law may have influenced firms’ ESG performance, potentially introducing bias into our baseline estimation results. One notable policy is the revised version of the China Labor Contract Law, which imposed stringent restrictions on labor dispatch. This revision was promulgated on 28 December 2012. Labor dispatch is a significant method that companies use to reduce labor costs. The restrictions imposed by this policy may have compelled companies to alter their employment strategies, leading to increased hiring costs and potential reductions in employee headcount or wages, which could have a detrimental effect on their social performance.
To mitigate the impact of this labor-related policy on our analysis, we conducted a Difference-in-Difference (DiD) analysis using a truncated dataset that excluded observations from the year 2013. The results of this analysis, presented in Panel B of Table 5, align with our baseline findings.
TABLE 5 | Robustness checks.
[image: Table 5]4.3.4 Placebo test
To assess the robustness of our findings and ensure that our results were not unduly influenced by random chance or omitted variables, we conducted a placebo test. In this test, we randomly selected 284 firms to serve as fictitious treatment groups from the total pool of 1,014 firms. We assumed that these randomly selected firms belonged to heavy polluting industries, with the remaining firms constituting the control group. To mitigate the potential impact of random, low-probability events on the test, we repeated this random sampling process 500 times.
For each of these 500 fictitious treatment groups, we conducted a regression analysis using the same baseline model as in our primary analysis. This resulted in 500 sets of regression coefficients for the core explanatory variables. Figure 2 displays the distribution of kernel density estimates for these coefficients along with their respective p-values.
[image: Figure 2]FIGURE 2 | Placebo tests for randomly assigned treatment groups.
The majority of estimated coefficients clustered around 0, and their associated p-values exceeded 0.01, indicating that these coefficients were not statistically significant. However, the estimated coefficient reported in our primary analysis stood out as a clear outlier in the figure. This suggests that our primary analysis yielded a statistically significant result that was unlikely to have been influenced by random chance factors or omitted variables.
Based on the results of this placebo test, it is unlikely that the estimators used in this study were affected by chance factors or omitted variables.
5 FURTHER ANALYSIS
5.1 Employment and compensation
Employment and employees’ wages are critical components of a company’s social performance. The implementation of an environmental tax can have several interconnected effects, including an increase in product prices, a decrease in production scale, and subsequently, a reduced demand for production factors, including labor (Cao et al., 2017; Dechezleprêtre and Sato, 2017). The impact of environmental tax laws on wages is multifaceted and depends on various factors.
In line with the findings of Xiao et al. (2022), who observed that environmental regulations led to a significant reduction in average employee wages due to decreased firm profitability, we conducted a Difference-in-Difference (DiD) analysis. In this analysis, we used the total number of employees log(employees) and total salary expenses log(salary) as dependent variables. We held all other control variables constant, consistent with the baseline regression for the social (S) score, which already controlled for the environmental (E) score.
The results, as presented in Panel A of Table 6, indicate a statistically significant negative impact on both the number of employees and salary expenditures. Specifically, there was an average decrease of 4.28% in the number of employees and a decrease of 7.66% in salary expenses for companies operating in heavy polluting industries following the enactment of the EPT Law, in comparison to other companies.
TABLE 6 | Supporting evidence.
[image: Table 6]5.2 Production cost
One of the primary reasons behind the adverse impact of environmental regulations on firms’ social responsibility performance is the increase in production costs incurred due to efforts to reduce pollution. When production technology and resource limitations remain unchanged, various production factors serve as constraints on production (Li et al., 2019). Moreover, the impact of environmental regulation on enterprise production costs through two aspects: the innovation effect and cost effect. On the one hand, environmental regulations can stimulate innovation within enterprises, thereby reducing compliance costs and enhancing competitiveness. On the other hand, the cost theory suggests that stringent environmental regulations compel firms to invest significantly in compliance. When high-intensity environmental regulations reduce the overall level of enterprise R&D costs, the innovation effect cannot fully compensate for the cost effect, resulting in an increase in overall production costs (Kneller and Manderson, 2012).
The compliance cost theory posits that stringent environmental regulations compel firms to invest significantly in compliance. When production technology and resource limitations remain unchanged, various production factors serve as constraints on production (Li et al., 2019).
To estimate production costs, we used the ratio of operating costs to total assets, where a higher ratio signifies that a larger proportion of a company’s assets is allocated to cover operating expenses, resulting in decreased efficiency. In a similar manner to our previous DiD analyses, we conducted an analysis while excluding the environmental (E) score and Size, which were controlled for in the baseline model. The exclusion of the environmental (E) score was due to our focus on investigating the potential mechanism of the crowding-out effect, and Size was omitted as it is a component of the dependent variable.
The results, as presented in Panel B of Table 6, confirm that the enactment of the EPT Law had a significant negative impact on production costs, which could be the main reason for the firms’ inferior social (S) performance.
Additionally, we present results excluding fixed effects in Supplementary Appendix A, which provide more reference for meaningful R-square. Also, robustness test attached in Supplementary Appendix B.
5.3 Property rights heterogeneity
In China, state-owned enterprises (SOEs) are subject to government oversight and management, which allows for the strict and thorough implementation of national strategies, including environmental regulations, without significant hindrance from market conditions or corporate managers (Huang, 2018). Consequently, SOEs are inclined to enforce the EPT Law rigorously to reduce environmental pollution. Unlike non-SOEs, SOEs do not prioritize profit maximization as their primary objective. They often bear various social responsibilities that are unaffected by budget constraints, as they play roles in supporting social functions (Kuo et al., 2012). Existing studies have also confirmed inferior ESG performance in non-SOEs compared to SOEs (Ruan and Liu, 2021; Lu and Cheng, 2023).
Given these factors, we assumed that SOEs would exhibit better ESG performance and experience minimal crowding-out effects compared to non-SOEs. This assumption stemmed from the idea that SOEs are more willing to invest in environmental improvement without reducing their commitments to social responsibility. The results presented in Panel 1 of Table 7 support our assumption. Specifically, we observed the crowding-out effect on social responsibility solely in non-SOEs, while the environmental (E) score and overall ESG score exhibited significant improvements only in SOEs. These findings suggest that the regulatory impact of the EPT Law on emissions from heavy-polluting enterprises primarily affected SOEs, with no significant crowding-out effect on their social responsibility initiatives.
TABLE 7 | Heterogeneity analyses.
[image: Table 7]5.4 Institutional ownership heterogeneity
In previous studies, institutional ownership (INST) has often been associated with a positive impact on a company’s ESG performance. For instance, research by Dyck et al. (2019) indicated that institutional ownership can enhance the environmental and social performance of firms due to the potential for financial and social returns (Dyck et al., 2019).
To investigate this further, we conducted a test by categorizing our samples into “low-INST” and “high-INST” groups based on whether a company’s INST was below or above the mean value of the entire sample set. The results, as presented in Panel B of Table 7, confirm a positive influence of the EPT law on ESG and environmental (E) scores in companies with high INST. However, this effect was much weaker in low-INST companies in terms of both significance level and magnitude.
It is worth noting that, in contrast to findings from Dyck et al. (2019), our results show a negative impact of the EPT law on the social (S) scores of high-INST firms. However, this discrepancy potentially reflect a “myopic” management approach in high-INST companies (Li et al., 2022; Peng, 2022). Also, our results accord with the current research that INST is positively related to corporate ESG performance (Wang et al., 2023).
5.5 Financing constraints heterogeneity
The ESG performance of firms can vary based on their financing constraints (Wu et al., 2022). Firms with tight financing constraints may face limitations on their ability to invest in environmental initiatives due to uncertainties surrounding returns and sunk investment costs (Ferrando et al., 2017).
To measure the financing constraints of companies, we employed the WW score developed by Whited and Wu (2006). We then divided our sample into “low-WW” and “high-WW” subsamples using the mean WW score of the entire sample as the cutoff. The results, presented in Panel C of Table 7, are significant and align with the baseline findings for companies with relatively low financing constraints. These firms, which have more resources available, are better equipped to invest in environmental protection.
Conversely, companies with high financing constraints exhibited a different trend: a negative impact on their ESG and environmental (E) scores after the enactment of the EPT Law. Research from Shu and Tan (2023) shows that environmental policy has increased firms’ compliance costs, heightened the uncertainty of paying debts on time, and increased the difficulty of financing for these firms. As a result, firms are unable to secure sufficient funds to support ESG activities, leading to a negative impact on ESG performance (Shu and Tan, 2023). Our study supports this conclusion.
6 CONCLUSION
In this study, we conducted an analysis of the impact of China’s Environmental Protection Tax Law on the ESG performance of Chinese publicly listed firms. As shown in Table 8, we utilized a DID (difference-in-difference) model along with firm-level data to draw several key conclusions:
TABLE 8 | Test results.
[image: Table 8]First, the law had a significant positive effect on the overall ESG performance of the analyzed firms, particularly in terms of their environmental (E) scores. Second, however, the law also had a significant negative impact on the social responsibility (S) performance of these firms, indicating the presence of a crowding-out effect. Third, we identified that the mechanism driving this crowding-out effect was the increase in production costs caused by the environmental tax. This led to a reduction in labor demand and a decrease in wage expenditures.
Furthermore, our analyses of heterogeneity revealed that state-owned enterprises (SOEs) did not experience the crowding-out effect on social responsibility when they improved their environmental and overall ESG performance. Lastly, companies with high levels of institutional shareholding and those with low financing constraints showed significant improvements in their ESG and environmental performance following the enactment of the law.
6.1 Discussion
Our study has shed light on the impact of the EPT Law on corporate ESG (Environmental, Social, and Governance) performance, addressing our first and second hypotheses (H1 and H2). We found compelling evidence to support these hypotheses, aligning with previous research that has consistently shown the positive influence of environmental regulations on corporate ESG performance (Aluchna et al., 2022; Wang L. et al., 2022; Li J. and Li S., 2022). It is crucial to note that ESG performance comprises three key dimensions: environmental (E), social (S), and corporate governance (G). In our analysis, we observed a notably positive impact of the EPT Law on the environmental (E) score. However, upon adjusting for the E score, we identified a significant negative effect on the social (S) score, while no discernible impact was observed on the corporate governance (G) score. These findings collectively suggest that the enhancement of corporate ESG performance, driven by the EPT Law, primarily stems from substantial improvements in environmental (E) performance. This result underscores the response of companies to the imperative of regulatory compliance, as they allocate resources directly towards environmental protection. This allocation is fueled by the dual pressures of regulatory and normative factors according to neo-institutional theory. As a consequence, we witness an enhancement in the environmental (E) score, which subsequently bolsters the overall ESG performance of corporations.
Regarding the third hypothesis, our study found a significant negative influence of the EPT Law on corporates’ social (S) performance, which supported H3. Interestingly, our findings diverged from some prior research (Wang L. et al., 2022; Li J. and Li S., 2022) but resonated with well-established literature on the regulatory crowding-out effect, as corroborated by earlier studies (Lu and Zhu, 2021; Naatu et al., 2022). The intricacies of this phenomenon are multifaceted. On one hand, firms, grappling with financing constraints, tend to reallocate resources previously earmarked for enhancing social responsibility towards environmental protection. This shift in resource allocation is often driven by the imperative to meet rigorous regulatory mandates. On the other hand, the implementation of environmental regulations carries certain externalities. Given the inherent association between intensified environmental protection and government-enforced environmental regulation, there is a propensity for it to crowd out firms’ voluntary endeavors towards environmental responsibility (Naatu et al., 2022). This, in turn, results in diminished stakeholder interest in the firm’s commitment to environmental protection. In such a dynamic, the EPT Law can indeed lead to a decrease in corporate social (S) scores.
Additionally, our further analysis highlights a significant negative influence of the EPT Law on employment and employee salaries. These labor market dynamics, integral to the social (S) dimension within the ESG framework, warrant closer examination of the regulatory crowding-out effect. Our investigation reveals a noteworthy decrease in both the number of employees and total wage expenditures within firms following the implementation of the EPT Law, providing further support for H3. To delve into the underlying mechanisms at play, we conducted an additional inquiry into the impact of the EPT Law on production costs. The findings unveil a substantial positive effect of the regulation on production costs. Our results elucidate that as firms ramp up investments in environmental protection, production costs rise. This, in turn, often leads to price increases and reduced demand, subsequently dampening the demand for labor within firms. This phenomenon manifests as workforce reductions or salary cuts (Curtis, 2018). These outcomes challenge the existing research that supports the “double dividend” hypothesis, which posits that improving production efficiency through environmental regulations can enhance employment (Glomm et al., 2008). Instead, our findings align with research that raises concerns about the potential threat of environmental regulations to employment (Morgenstern et al., 2002; Dechezleprêtre and Sato, 2017; Yip, 2018).
At last, we explore the heterogeneity of our hypotheses across various company characteristics, including property rights, institutional ownership, and financing constraints. Firstly, after the implementation of the EPT Law, state-owned enterprises (SOEs) demonstrate significant enhancements in their ESG performance and environmental (E) scores. Importantly, this improvement does not lead to a crowding-out effect on their social (S) scores. This outcome can be attributed to the multifaceted administrative and societal functions often shouldered by Chinese SOEs, functions that are typically unaffected by budget constraints. In contrast, non-SOEs experience a noticeable decline in their social (S) scores without a corresponding increase in environmental (E) scores. It is worth noting that in ESG evaluations, a significant aspect of environmental performance for businesses revolves around pollution emissions. In this context, if non-SOEs opt to solely pay environmental taxes without actively taking measures to reduce pollution, it may also result in social (S) dimension pressures. Secondly, companies with high institutional ownership provide significant support for our research hypotheses and exhibit greater sensitivity to environmental taxes. This observation can be explained by cost-benefit theory, as institutional investors are often regarded as “sophisticated investors” who place a strong emphasis on a company’s long-term value derived from its sustainability capabilities. They are also more responsive to regulations and societal demands (Jo and Harjoto, 2012). Lastly, companies with low financing constraints align more closely with the assumptions presented in this paper, promptly reducing pollution emissions following the implementation of the EPT Law. Conversely, companies with high financing constraints exhibit a notable decrease in environmental (E) scores. This phenomenon may be attributed to companies attempting to evade regulation by no longer disclosing certain pollution indicators after the law’s enactment. In conclusion, it is evident that the impact of the EPT Law on corporate ESG performance and its various dimensions varies among different enterprises. Further exploration and analysis are needen to fully understand the nuances of these effects.
6.2 Implications
This study provides valuable insights into the impact of environmental tax laws on corporate ESG (Environmental, Social, and Governance) performance through the lens of neo-institutional theory. This perspective is crucial for enhancing the overall governance system within the government. Furthermore, it enriches the theoretical analysis of the Environmental Protection Tax (EPT) Law, going beyond the conventional confirmation of environmental regulations promoting corporate social responsibility and ESG performance, to delve into the underlying mechanisms and theoretical foundations (Wang L. et al., 2022; Wang X. et al., 2022; Lu and Cheng, 2023). The study results indicate that the EPT Law exerts pressure on companies through regulative pressure and normative pressure, compelling them to improve their environmental performance. This insight prompts policymakers to gain a deeper understanding of the drivers behind corporate compliance and the varying degrees of compliance among different types of companies. Consequently, this study contributes to unraveling the pathways and potential mechanisms through which environmental policies positively influence corporate ESG performance, thus broadening the application scope of neo-institutional theory.
Additionally, this paper explores the potential negative externalities of the EPT Law by examining crowding-out effects, dissecting the trade-offs within the corporate ESG framework and expanding the research horizon of corporate ESG. Existing studies have primarily concentrated on the policy’s impact on different dimensions of ESG, consistently yielding positive conclusions (Wang L. et al., 2022; Li J. and Li S., 2022). In contrast, this research places a stronger emphasis on resource reallocation within the ESG system. It suggests that when confronted with environmental policy pressures, firms may divert investments initially designated for the social (S) dimension towards environmental protection, resulting in a crowding-out effect on social factors. The institutional crowding-out effect pertains to the displacement of intrinsic motivations by external incentives, and environmental protection regulations may disrupt self-motivation, leading to a “price regulation” failure (Fehr and Gächter, 2001). While some studies have explored the crowding-out effects of China’s environmental tax on other forms of technological innovation (Liu and Xiao, 2022), this paper extends the analysis within the ESG framework, introducing a fresh dimension to the study of environmental policy.
Lastly, this paper challenges the notion of the “double dividend effect” by examining the influence of the EPT Law on the labor market. It demonstrates that, at least in the case of this specific law, companies cannot achieve increased employment or enhanced production efficiency. The “double dividend effect” theory posits that environmental policies, by curbing pollution emissions and enhancing resource allocation efficiency of companies, can deliver both improved environmental quality and more job opportunities (Carraro et al., 1996). However, empirical studies have increasingly cast doubt on this theory, suggesting that environmental protection regulations can, in fact, lead to a reduction in employment levels. This paper contributes further evidence to support this skepticism. Consequently, in the process of formulating environmental policies, governments should be cognizant of the potential adverse impacts of such policies. While enforcing mandatory measures within the regulatory framework, they should also incorporate incentives and guidance into environmental governance systems, encouraging businesses to partake in green innovation and improve production technologies. In doing so, they can genuinely realize the elusive “double dividend”—a harmonious balance between environmental and economic benefits.
6.3 Limitations
Our study analyzed and tested the mechanism through which the EPT Law influences the ESG performance of listed firms. However, there are several limitations that warrant further investigation in future research. Firstly, this paper only examines data from the 4 years following the implementation of the EPT Law, which represents a relatively short time frame. Policy implementation typically exhibits a lag period, and thus, future research should consider employing a more extended time horizon to explore the long-term effects of policy implementation comprehensively. Secondly, while this study provides supplementary evidence regarding the impact of the EPT Law on the labor market to demonstrate the crowding-out effect of corporate social responsibility, this demonstration is not exhaustive. Future research should conduct a more comprehensive analysis encompassing all factors within the ESG framework that related to the social (S) dimension and provide a more nuanced examination. Lastly, this research has examined the heterogeneity in policy effects across different types of enterprises and speculated on potential mechanisms. Future research could delve into a more detailed investigation and validation of these mechanisms, providing a deeper understanding of the complex interactions between environmental policies and corporate types.
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Loss -0302 ~0533+ 0.0850 ~0.0458
(0.193) (0270) (0258) (0.151)
Indep L am 1015 0637
(1.232) (1.723) (1.650) (0.966)
' Topl 4077 5198 0942 19247
(0.879) (1.229) (1.178) (0.690)
Bigt -L108%* | -1522%%% ~0.104 ~0.517*
(0.374) (0.523) (0.501) (0.293)
SOE 0.156 0.106 1.025° ~0.518*
(0.398) (0.556) (0.533) (0.312)
Growth " oouo 00122 00133 -0.00511
(0.0266) (0.0371) (0.0356) (0.0208)
TobinQ 03347 0,390 0193 00380
(0.0525) (0.0734) (0.0704) 0.0412)
Age 0967 0547 -1533 4777
(0.841) (1.176) (1.126) (0.659)
InGDP 0550 0585 -0.891 -L118*
(0.620) [ (0.868) (0831) (0.486)
GDP_Indu2 -4.620° -5.638 -1784 -1403
(2535) (3.545) (3.395) (1.987)
Constant -3.131 -2207* 9926 6054+
(7.429) (1039) (9.950) (5.824)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
 Observations 7,055 7,055 7,055 7,055
R-squared 0822 0.767 0839 0827

“*p < 001, **p < 0.05, *p < 0.1.
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VARIABLES

Treat*Before3 00127 0144 -0.0858
(0.321) (0.449) (0.430)
Treat*Before2 0217 0489 0305
(0.314) (0.439) (0420)
Treat*Beforel 0315 0613 0511
(0313) (0.437) (0419)
Treat*Current 0455 0.680 0507
(0.304) (0.425) (0407)
Treat*Afterl 0639 1078 -0931%
(0.302) (0.422) (0.404)
Treat*After2 0581 0954+ ~1.076+*
(0.303) (0.424) (0.406)
Treat*After3 0742% 1.246** ~0.868*
(0.307) (0.430) (0412)
Constant Yes Yes Yes
Control variables Yes Yes Yes
Firm FE, Yes Yes Yes
Year FE Yes Yes Yes
Observations 7,055 7,055 7,055
R-squared 0822 0768 0839

o < 001, **p < 0.05, *p < 0.1.
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Description

Afeer

ESG ESG score from Bloomberg
E Environmental (E) score from Bloomberg
s Social (5) score from Bloomberg
G Governance (G) score from Bloomberg
Size Ln (total assets)
Lev Total liabilities/total assets
ROA Net profit/average balance of total assets
Dual Dummy variable that equals 1 when the CEO is also the chairman and 0 otherwise
Loss Dummy variable that equals 1 when the net profit is positive and 0 otherwise
Indep Ratio of independent board members to the total number of board members
Tupt Shareholding ratio of the largest shareholder at the end of the year
Bigt Dummy variable that equals 1 when a company is audited by a Big-Four accounting firm and 0 otherwise
SOE Dummy variable that equals 1 for state-owned firms and 0 otherwise
Growth Operating income of the current year/operating income of the previous year-1
Tobin Q Firm market value/asset replacement cost
Age Ln (years of being listed)
InGDP Ln (regional GPD)
GDP_Indu2 Regional secondary industry out value/regional GDP
Treat Dummy variable that equals 1 when a company belongs to heavily polluted industry, and 0 otherwise

Dummy variable that equals 1 for the years 2017, 2018, 2019, and 2020 and 0 otherwise
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Observations Mean

ESG 7,055 2224 675 124 6411
E 7,055 1121 826 078 6563
s | 7,055 2513 9.50 [ 351 7719
(G 77,055 4523 536 s e
Size | 7,055 2325 135 1978 2854
Lev 7,055 048 0.20 001 170
ROA 7,055 005 0.07 -077 | 068
Dual 7,055 0.19 0.39 0 1
Loss 7,055 0.08 0.26 0 1
Indep. 7,055 038 0.06 031 060
Topl 7,055 037 0.16 008 076
» Bigd [ 7,055 088 0.33 0 1
SOE 7,055 053 0.50 0 1
| Growth 7,055 0.18 1.59 -0.87 8499
Tobin Q 7,055 1.87 1.34 069 | 2917
VAge 7,055 294 0.32 | 110 383
InGDP | 7,055 1043 0.73 657 1162
GDP_induz | 7,055 039 [ 0.10 016 056
Treat 7,055 032 0.47 0 1
After | 7,055 053 0.50 0 1
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Property rights

Variables

Treat*After -0.307 -0.0780 -1262** 0.894° 10710 -0.163
(0251) (0.340) (0.314) (0234) (0.336) (0.333)
Constant Yes Yes Yes | Yes [ Yes | Yes
Control variables Yes Yes Yes Yes Yes Yes
Firm FE Yes | Yes Yes | Yes [ Yes | Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 3355 | 3355 3355 3,700 [ 3,700 | 3,700
R-squared 0820 0787 0.847 0826 0.760 0836

Panel B: Institutional ownership (INST)

Variables Low-INST High-INST
() (5)
E E
Treat*After 0.400% 0479% -0.112 0659 1010 -0.918"**
(0223) (0.290) (0.321) 0.257) (0379) (0337)
Constant Yes Yes [ Yes [ Yes | Yes Yes
Control variables Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 329 329 3296 3,759 3,759 3759
R-squared 0.834 0809 0847 0.848 0784 1 0.864

Panel C: Financing restrictions

Variables Low-WW

Treat*After 0526 0955%+* ~0.807*** ~0.589 —1.7817%% 0290
(0.208) (0292) (0.271) (0.364) (0519) (0.622)
Constant Yes | Yes | Yes Yes Yes Yes i

Control variables [ Yes Yes Yes Yes [ Yes [ Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE [ Yes Yes Yes Yes [ Yes [ Yes
Observations 5,371 | 5371 5,371 1514 1514 1,514
R-squared | 0.834 0782 0.853 | 0918 [ 0.887 [ 0.899

“p < 001, *p < 0.05, *p < 0.1.
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Panel A: Alternative measures for the treatment group

(1) 2 (3) (4)

VARIABLES ESG E S G
TreatAfter 0637+ 1246 ~07200 00915
(0175) (0245) (0236) (0138)

Constant Yes Yes Yes Yes
Control variables Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes

» Year FE Yes Yes Yes Yes
Observations 7055 7055 7055 7055
Resquared 0822 0768 0839 0827

: Truncated sample set dropping the observations

from 2013
@) @ 3) )
VARIABLES ESG E
Treat*After 05447 0733t 0506 00900 ‘
©176) (0249) (0236) ©131) ‘
‘ Constant Yes Yes Yes Yes ‘
" Contrl varables Yes Yes Yes Yes ‘
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 6438 6438 6438 6438 ‘
Resquared 0836 0784 0849 0844 ‘

< 001, **p < 0.05, *p < 0.1.
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Panel A: Employment and compensation

(6] (2)
VARIABLES log (employees) log (salary)
TreatAfter [ 00428+ | ~0.0766°*
(0.0141) [ (0.0254)
' Constant Yes | Yes
Control variables Yes Yes
Firm FE. | Yes [ Yes
Year FE Yes Yes
Observations 7,048 7,035
Within R-squared 0341 | 0.184
Re-squared 0.967 0936

roduction costs

(1)
Variables log (cost/Asset)
TreatAfter 00403
(00157)
Constant Yes
Control variables Yes
Firm FE. Yes
Year FE | Yes
 Observations | 6601
 Within Resquared 0027
Resquared 0913

“p < 001, **p < 0.05, *p < 0.1,
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