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This comparative study aims to investigate how China’s environmental protection fee affected firm performance in two separate sample periods, namely 2001–2006 and 2012–2017, as this policy was revised twice in 2003 and 2014. With the Difference-in-Differences (DID) estimation, we find that the second revision of environmental protection fee had a negative impact on heavy polluting firms, while the influence of the first revision seemed to be insignificant. Moreover, the environmental protection fee had a limited impact on other firms, implying that such a policy had achieved its designed effect by precisely governing heavy polluters. Besides, our additional tests show that the environmental protection fee had stronger impacts on non-connected firms and non-SOEs than politically connected firms and SOEs. Our results are robust to various potential endogeneity issues.
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INTRODUCTION
Over the last 4 decades, China has maintained rapid growth and created an economic miracle. However, such a miracle was at the expense of resource depletion and environmental pollution. This country became a “pollution haven” because of its lax environmental regulations (Dean et al., 2009). Following the developed countries, the Chinese authorities first introduced the environmental protection fee, namely the pollution discharge fee (PRC State Council 1982), to control firms’ discharge of pollutants in 1982. Considered the national economy at that time, this policy had relatively low charge standards. Not surprisingly, such a policy did not achieve its design effect, as evidenced by the fact that China had become the largest CO2 emitter in 2007 (Netherlands Environmental Assessment Agency). The pollution problems forced the authorities to reconsider their environmental regulations and thus largely increased the charge standards of environmental protection fee in 2003 and 2014.
Similar as other environmental regulations, the environmental protection fee can be a double-edged sword, which contributes to sustainable growth but also affects firm operation. There is a considerable debate on the effects of environmental regulation on corporate performance1. The Porter Hypothesis (Porter, 1991; Porter and van der Linde, 1995a; Porter and van der Linde, 1995b) states that a well-designed policy may lead to win-win situations in both social welfare and firm performance as such a policy may stimulate firms’ innovative capabilities, increase their productivity, and thus partly or fully offset the cost of complying with environmental regulation. Nevertheless, other scholars such as Lanoie et al. (2008), Greenstone et al. (2012), and Huang and Liu (2019) argue that environmental regulations impose additional costs for firms and thus worsen corporate performance.
In this paper, we apply a comparative study in two separate sample periods, namely 2001–2006 and 2012–2017, in order to answer three major research questions. Since previous studies observe both positive and negative relationships between environmental regulations and firm performance, we are interested in how the environmental protection fee affects firm operation in China. This policy was designed to follow the polluter-pays principle. In other words, firms releasing pollutants into the environment will be charged, while others without releasing pollutants into the environment will not be affected by this policy. Thus, we apply heavy polluting firms as treated group and environmental friendly firms (namely, firms do not release pollutants into the environment) as control group, and explore the influence of the two revisions (in 2003 and 2014) of the charge standards of the environmental protection fee on corporate performance with Difference-in-Differences (DID) estimations. The second research question we aim to examine whether the two revisions of the environmental protection fee are efficient environmental regulations. We define an efficient environmental regulation as a policy has stronger negative impact on heavy polluters than other firms. To investigate, we further apply normal firms (neither heavy polluters nor environmental friendly firms) as treated group and environmental friendly firms as control group, and re-estimate the potential impacts of the environmental protection fee. The last research question we discuss the different impacts of the environmental protection fee on corporate performance for various firm characteristics, including politically connected and non-connected firms, as well as state owned enterprises (SOEs) and non-SOEs.
We reach several important findings in this study. A negative relationship is observed between environmental protection fee and firm performance for the sample period of 2012–2017. More specifically, heavy polluting firms have worse performance—in terms of lower development capacity, leverage conditions and profitability—than environmental friendly firms after 2014. These firms are more likely to fall into financial distress. Nevertheless, the first revision in 2003 seems to have insignificant influence on firm performance. The possible reason is that the second revision of this policy significantly increases heavy polluting firms’ environmental costs and worsens firm performance. The first revision increases firms’ costs to some extent, but the charge standards are still at relatively low levels and thus present insignificant impacts on firm performance for the sample period of 2001–2006. In addition, the environmental protection fee has insignificantly influence on normal firms for both of the sample periods, with a negative impact on firm development capacity during the sample period of 2012–2017 being the exception. Lastly, our additional tests show that the environmental protection fee seems to have worse impact on non-connected firms than that of connected firms for the sample period of 2012–2017. Also, the environmental protection fee is insignificantly related to the firm performance of SOEs, while negatively associated with non-SOEs over the sample period of 2012–2017. Our results are robust when controlling for potential endogeneity issues.
Our study makes several contributions. First, the impacts of environmental regulations on firm performance have been debated for more than 2 decades without conclusive results. Our study contributes to the literature by furthering the discussion and finding that the China’s environmental protection fee has a negative influence on firm performance. Second, through a comparative study, we demonstrate that the second revision of environmental protection fee significantly affects firm performance, while the influence of the first revision seems to be insignificant. Third, our empirical results show that the environmental protection fee has stronger impacts on heavy polluters than other firms. These results provide robustness for our main tests and also indicate that the environmental protection fee is an efficient environmental regulation as such a policy precisely governs heavy polluters. Finally, this study provides practical suggestions for policymakers. Our sub-sample tests find that the environmental protection fee has negative impacts on non-connected firms and non-SOEs. The possible reason is that non-connected firms and non-SOEs have competitive disadvantage against politically connected firms and SOEs, as the later ones are more likely to acquire funding support from the government and relieve the negative influence of environment regulations. Since non-connected firms and non-SOEs are also important parts of the national economy, the Chinese government should provide more financial support to assist these firms in transformation and upgrading. Given the unique institutional background in China, the above results enhance our understanding of the impact of environmental protection fee on firm performance in the world’s largest emerging market.
The remainder of the paper is organized as follows. In Institutional Background and Literature Review, we briefly discuss the institutional background and the literature on environmental policies. We then describe the empirical design (including data collection, sample description, variables, and regression methodology) of this study in Empirical Design. We report regression results in Regression Results. Finally we provide conclusions in Conclusion.
INSTITUTIONAL BACKGROUND AND LITERATURE REVIEW
Institutional Background-The Environmental Protection Fee
China initially promulgated its environmental protection fee in 1982, namely the Provisional Measures for Collecting Pollution Fees (PRC State Council 1982). This policy was designed to follow the polluter-pays principle, in other words, firms were charged by this policy only if they released pollutants into the environment. The charge amounts is based on the amounts of pollutants firms released into the environment. Since the first version of the environmental protection fee was implemented at the start of the reform and opening-up policy, the Chinese authorities are more concerned about national economic development than environmental protection. Thus, this policy had relatively low charge standards and did not distinguish different kinds of pollutants.
Two decades later, based on 20 years of implementation experience, the Chinese authorities started to realize the limitations of such a policy and thus released the second version (i.e., the first revision) of the environmental protection fee in 2003, namely the Management Regulation on Collection and Use of Pollution Fees (PRC State Council 2003). In the second version, several new concepts were introduced. More specifically, the previous charge on single pollutants was replaced by multi-pollutants, and the notion of pollutant equivalent value was introduced to distinguish different harmful levels of various pollutants. Besides, the charge standards were also increased. For instance, the charge standard of SO2 was 0.04 RMB (Renminbi) per kg in the first version. Through translating the units, we find that the charge standards of SO2 were 0.038 RMB and 0.6 RMB per pollutant equivalent value before and after the first revision.
Although the revision in 2003 increased the fee rates of different pollutants, the charge standards were still at relatively low levels. As a result, the pollution behavior of enterprises was not effectively restrained, and the China’s environment was getting worse. In response to the serious polluting problems, the National Development and Reform Commission released the third version (i.e., the second revision) of the environmental protection fee in 2014, namely the Circular on Relevant Issues Including Adjustment of Pollution Fee Collection Standard (National Development and Reform Commission 2014). Based on the second revision, local governments are entitled to set the local fee rates, which should be no less than 1.2 RMB and 1.4 RMB per pollution equivalent values of air and water pollutants.2
Literature Review
The problem of environmental pollution has attracted public attention in recent decades. Many countries in the world released a number of environmental policies, including laws, administrative regulations, and standards, to control firms’ pollution behavior. It is certain that environmental regulations contribute to environmental protection, while the impacts of these regulations on corporate values seem to be inconclusive. Currently, there are three groups of studies that can be identified based on their results.
One stream of the literature argues that environmental regulation has negative influence on firm performance, as a stringent regulation imposes additional costs and worsens firms’ productivity (Barbera and McConnell, 1990; Gray and Shadbegian, 2003; Lanoie et al., 2008; Greenstone et al., 2012; Huang and Liu, 2019). Through investigating the United States polluting industries, Barbera and McConnell (1990) and Gray and Shadbegian (2003) find that stringent environmental regulation causes a decline in firms’ productivity. Greenstone et al. (2012) further state that stricter air quality regulations are associated with a decline of roughly 2.6 per cent in total factor productivity (TFP) at manufacturing plants. Lanoie et al. (2008) observe a similar result by exploring Canadian manufacturing sector, where environmental regulation has adverse impacts on growth in TFP and a positive lagged effect on productivity. The negative relationship is also detected in China. Huang and Liu (2019) suggest that environmental regulation promotes firm productivity slightly with a lagged effect, and has a harmful impact on firm exports. Moreover, there is a U-shaped relationship with firm exports, and China is to the far left of the inflection point.
Another stream shows a positive relationship between environmental regulation and firm performance. According to the famous Porter Hypothesis (Porter, 1991; Porter and van der Linde, 1995a, Porter and van der Linde, 1995b), a well-designed environmental policy may stimulate firms’ innovative capabilities, increase their productivity, and thus partly or fully offset the cost of complying with environmental regulation. As a result, win-win situations in both social welfare and firm performance can be achieved. Such an argument has been demonstrated in many countries, such as the United States (Jaffe and Palmer, 1997), European countries (Kneller and Manderson, 2012), China (Qi et al., 2014), and 25 member countries in the Organization for Economic Cooperation and Development (OECD) (Johnstone et al., 2010). More specifically, Jaffe and Palmer (1997) find that environmental regulation has a positive impact on R&D expenditures in the United States manufacturing industries. Besides, through investigating China’s industrial firms over the time period of 1990–2010, Qi et al. (2014) observe a positive relationship between corporate or industrial-level environmental performance and firm performance. Ramanathan et al. (2017) further state that firms are more likely to reap the private benefits of sustainability, if they adopt a more dynamic approach to respond to environmental regulations innovatively and take a proactive approach to manage their environmental performance.
In addition to the previous studies, the last stream of literature finds that the impacts of environmental regulations can be different in various situations. For instance, Kahn and Knittel (2003) argue that stringent environmental policies impose firms’ environmental costs and thus should have negative influence on firm performance. Nevertheless, the empirical evidence shows that the United States coal mining firms have negative abnormal returns on the one hand while electricity firms experience positive abnormal returns on the other. Similar results have also been detected when examining the price changes of European Union Emission Allowance (EUA) (Oberndorfer, 2009; Bushnell et al., 2013). Besides, Horváthová (2010) states that environmental regulations are more likely to have positive impacts on firm performance in common law countries than in civil law countries. Zhao et al. (2018) find that different kind of environmental regulations, such as legislative regulation, environmental information disclosure, and administrative regulation, have a variety of impacts on firm performance. In summary, after more than 2 decades’ debate, the influence of environmental regulations on corporate values still remains inconclusive. Against this background, this study joins in the discussion and explores the impacts of the two revisions of China’s environmental protection fee on firm performance.
EMPIRICAL DESIGN
Data Collection and Sample Description
The financial data used in this study are extracted from the China Stock Market and Accounting Research (CSMAR) database. As mentioned previously, we apply DID estimation to explore the impact of the two revisions (2014 and 2003) of environmental protection fee on firm performance. Based on the principle of the DID estimation, two separate sample periods, namely 2012–2017 and 2001–2006 (three years before and after each of the revisions), are chosen for four reasons: 1) we choose six years for each of our sample periods, as these sample periods provide us neither too large nor too small sample size; 2) if the sample periods are too long, our empirical analyses may be interfered by other events, such as the Global Financial Crisis in 2008, the China Environmental Protection Tax Law in 2018, the China Resource Tax Law in 2020, and other government policies; 3) if the sample periods are too short, the impact of this policy on sample firms may not be fully manifested; 4) several data are unavailability before 2000 and after 2018.
The original sample includes all the A shares listed on Shanghai Stock Exchange (SHSE) and Shenzhen Stock Exchange (SZSE). A number of firm-year observations were deleted based on the following four criteria: 1) firms in the financial sector, due to differences in regulations; 2) firms listed in the Growth Enterprise Market (GEM), as the lifecycle may significantly affect firm operation (Koh et al., 2015). Most of the listed firms in Chinese stock markets are in maturity stage except those firms listed in the GEM; 3) the first firm-year observation and those firms with less than two consecutive years of financial information, as we need two consecutive years’ observations to calculate change variables; 4) firms with missing or extreme values. Finally, the sample periods of 2012–2017 and 2001–2006 include 2,248 and 1,317 firms, respectively.
Variables
Dependent Variables
We are interested in how environmental protection fee affects firm performance. Three dependent variables are adopted to capture three aspects of firm performance, including development capability (Assets growth, which is the change of total assets, defined as [image: image]. Assets represent the total assets), leverage condition (Leverage growth, which is the change of leverage, defined as [image: image]. Leverage equals to total liabilities divided by total assets), and profitability (EPS, which is the earnings per share). In addition, Chan and Chen (1991) state that financially distressed firms are inefficient producers with poorer performance, higher financial leverage, and more cash flow problems. Thus, we further utilize financial distress to measure firm performance, as such a measure is a more comprehensive indicator which can capture firm performance, leverage, and cash flow conditions simultaneously. Previous studies mainly adopt three indicators to measure firm financial distress in China, including ST status (Wang and Deng, 2006; Wang and Li, 2007), Altman Z-score (Fan et al., 2013), and interest coverage ratio (Kam et al., 2008; Bhattacharjee and Han, 2014). However, we identify too few financial distress firms to complete empirical analyses with the ST status and Altman Z-score. Thus, we apply the interest coverage ratio to measure financial distress in this study, as this indicator provides us a suitable sample size. Follow previous studies (Kam et al., 2008; Bhattacharjee and Han, 2014), we define firms as financially distressed if their interest coverage ratios are below the cut-off point of 1 for two consecutive years. Distress is a dummy variable, which equals 1 if a firm falls into financial distress in a given year during the sample period and 0 otherwise.
Independent Variables
This study applies the DID estimation to explore the impact of environmental protection fee on firm performance. As mentioned previously, this policy follows the polluter-pays principle. In other words, firms are affected only if they discharge pollutants into the environment. Thus, we select the treated and control groups as follows: 1) we apply heavy polluting firms as our treated group. These firms are strongly affected by this policy as they release a large amount of pollutants during their manufacturing process. We follow the China Corporate Environmental Information Disclosure Guidelines (government document) and categorize firms as heavy polluters if they belong to the following sectors: thermal power, steel, cement, electrolytic aluminum, coal, metallurgy, chemical, petrochemical, building materials, paper making, brewing, pharmaceutical, fermentation, textile, leather and mining; 2) besides, we apply environmental friendly firms as our control group. Since there is no official definition on these firms, thus we develop our own definition: firms are defined as environmental friendly if they do not use or release any specified pollutants (including Greenhouse Gas) and do not produce hazardous waste or pollutes water during their manufacturing process. Obviously, these firms are not affected by this policy. Based on the above criteria, we observe 675 (406) heavy polluting firms and 191 (88) environmental friendly firms for the sample periods of 2012–2017 (2001–2006), respectively. Moreover, we adopt two variables, namely Heavy Polluting (HP) Firms and After, to construct the DID estimation. HP Firms is a dummy variable, which equals 1 if a firm is a heavy polluter and 0 if it is an environmental friendly firm. After is also a dummy variable, which takes a value of 1 for firm-year observation after the revision of environmental protection fee and 0 otherwise. Since we have two sample periods (2012–2017 and 2001–2006) in this study, After equals 1 for firm-year observations after 2015 and 2004, and 0 otherwise.
In order to control firms’ corporate governance conditions, we employ four factors: 1) board characteristics, including Board size (the logarithm of number of directors employed in the corporate board) and CEO duality (dummy variable which equals 1 if an employee works as both chief executive officer, CEO, and chair of board, and 0 otherwise); 2) ownership concentration, including First (the percentage of shares held by the largest shareholder) and Sedtenth (the percentages of shares held by the second to 10th largest shareholders). Through investigating 2,980 American firms over the period of 1996–2004, Cheng (2008) states that firms with larger boards have lower variability of corporate performance. Yang and Zhao (2014) find that duality firms outperform non-duality firms by 3–4% when their competitive environments change. In addition, Ma et al. (2010) find that ownership concentration has stronger impacts than any category of ownership in determining performance over Chinese listed firms. The significant influence of corporate governance is also demonstrated in other countries (Earle et al., 2005; Khan et al., 2021).
Besides, a large body of finance literature (e.g., O’Hara and Shaw, 1990; Opler and Titman, 1994; Lennox, 1999 and Poncet et al., 2010) demonstrates that firm financial fundamentals have a significant influence on firm performance. For instance, O’Hara and Shaw (1990) and Lennox (1999) find that fundamental conditions, such as age, size, leverage, and industry sector, are related to firm performance and financial distress. In this study, we adopt three factors to control firm fundamental conditions, which are firm age (Age, the logarithm of years since the firm went public), firm size (Size, the logarithm of firm’s total assets), and leverage ratio (Leverage, the ratio of total debt on total assets).
Regression Methodology
The major objective of this study is exploring how the revisions of environmental protection fee affect firm performance in two sample periods (2012–2017 and 2001–2006). To this end, we utilize the following Ordinary Least Squares (OLS) regression model and Probit regression model for empirical analyses. It is worthwhile mentioning that the OLS regression model is adopted to investigate the impacts of environmental protection fee and other proposed factors on firm development capability, leverage condition, and profitability. In addition, the Probit regression model is applied to explore how firms fall into financial distress with the distressed firm sub–sample. Based on our financial distress measure, we observe a total of 319 and 127 firms falling into distress during the sample periods of 2012–2017 and 2001–2006, respectively.
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For dependent variables, we adopt four indicators to capture firm performance, including development capability (Assets growth, which is the change of total assets, defined as [image: image]. Assets represent the total assets), leverage condition (Leverage growth, which is the change of leverage, defined as [image: image]. Leverage equals to total liabilities divided by total assets), profitability (EPS, which is the earnings per share), and financial distress (Distress, dummy variable which equals 1 if firm i falls into financial distress in a given year t during the sample period, and 0 otherwise). Regarding firm development capability and leverage condition, we apply the time-serial changes in variables rather than absolute levels, which enable us to mitigate the effects of firm heterogeneity (Opler and Titman, 1994; Lin et al., 2009; Fan et al., 2013).
For independent variables, we use HP Firms, After and the interaction term (HP Firms*After) to construct DID estimations, and explore the impacts of environmental protection fee on firm performance. HP Firms is a dummy variable, which equals 1 if a firm is a heavy polluter and 0 if it is an environmental friendly firm. Since we have two sample periods (2012–2017 and 2001–2006) in this study, After equals 1 for firm-year observations after 2015 and 2004, and 0 otherwise. Corporate Governance contains four variables: Board size (the logarithm of number of directors employed in the corporate board), CEO duality (dummy variable which equals 1 if an employee works as both CEO and chair of board, and 0 otherwise), First (the percentage of shares held by the largest shareholder), and Sedtenth (the percentages of shares held by the second to 10th largest shareholders). Fundamental includes three variables: Age (the logarithm of years since the firm went public), Size (the logarithm of firm’s total assets), and Leverage (the ratio of total debt on total assets). Besides, Year and Industry fixed effects are also controlled in the empirical analyses. For the detail of variable definition, see Appendix A.
Summary Statistics
Panel A of Table 1 provide summary statistics for the variables during two separate sample periods (2012–2017 and 2001–2006). It is worthwhile mentioning that the statistics of most variables are based on firm-year observations, excepting Distress and HP Firms, which are based on firm-level observations. Firms during the period of 2012–2017 generally have better development capacity and profitability than the period of 2001–2006. Nevertheless, firms have worse leverage condition and are more likely to fall into financial distress during the period of 2012–2017 than the period of 2001–2006, where the t-tests of differences in mean are −0.0315 and 0.1113, respectively.
TABLE 1 | Summary statistics.This table presents the summary statistics of main variables. The financial data is extracted from the CSMAR database. The study includes two separate sample periods, namely 2012–2017 and 2001–2006. The statistics of most variables are based on firm-year observations, excepting that for Distress and HP Firms, which are based on firm-level observations. For the definitions of variables refer to Appendix A.
[image: Table 1]Regarding the independent variables, there are 675 (77.94 per cent of 866 firms) and 406 (82.19 per cent of 494 firms) heavy polluting firms during the sample periods of 2012–2017 and 2001–2006, respectively. The Environmental Protection Fee rates, including gas and water fee rates, are significantly larger during the sample period of 2012–2017 than those of the sample period of 2001–2006. Thus, we expect that the revision in 2014 may have stronger impacts on firm performance than that of the revision in 2003. Firms during the period of 2012–2017 have smaller board size and higher CEO duality than the period of 2001–2006. The t-tests of differences in mean of First and Sedtenth are −0.0780 and 0.0309, indicating that firms’ ownership structure became more dispersed during the period of 2012–2017 than the period of 2001–2006. Beside, firms have longer time periods since going public, larger firm size, and lower leverage ratios during the period of 2012–2017 than 2001–2006.
Panel B and C of Table 1 report the results of t-tests of differences in mean between heavy polluters and environmental friendly firms for the sample periods of 2012–2017 and 2001–2006. From Panel B of Table 1, we find that the Environmental Protection Fee rates for environmental friendly firms are larger than those for heavy polluting firms during the sample period of 2012–2017. It should be notice that these results do not mean environmental friendly firms will be charged with higher fee rates. On the contrary, these data show that most environmental friendly (heavy polluting) firms are located in those provinces with higher (lower) fee rates. These results imply that the deterrent effect of the revision in 2014 prompts heavy polluters to locate to those provinces with lower fee rates. However, the revision in 2003 seems do not has such a deterrent effect, as the t-tests of differences of Environmental Protection Fee rates between heavy polluters and environmental friendly firms are statistically insignificant. Thus, these results suggest that the revision in 2014 may have stronger impacts on firm performance than that of the revision in 2003.
Since this study contains two separate sample periods, the Panel A and B of Table 2 report the correlations between main variables during the period of 2012–2017 and 2001–2006, respectively. Although statistically significant in many cases, the correlations between our main variables are generally small. Therefore, the potential problems arising from collinearity between variables are unlikely to be an issue in this study.
TABLE 2 | Correlation matrix.This table presents the correlations between main variables in two separate sample periods. The DC, LC, and CD are short for Development capability, Leverage condition, and CEO duality, respectively. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 2]REGRESSION RESULTS
As mentioned in the introduction section, this study attempts to answer three major research questions: 1) How does the environmental protection fee affect firm operating performance? 2) Are the two revisions of the environmental protection fee efficient environmental regulations? 3) What are the different impacts of the environmental protection fee on corporate performance for various firm characteristics?
Firm Performance
In order to answer the first research question, this study utilizes the OLS regression model and Probit regression model for empirical analysis. The Panel A and B of Table 3 present the empirical results for the sample periods of 2012–2017 and 2001–2006, respectively. Regarding the sample period of 2012–2017, we find that the interaction between HP Firms and After is negatively related to firms’ development capacity, leverage conditions and profitability, and positively associated with financial distress. For the sample period of 2001–2006, the impact on firm performance of the environmental protection fee is statistically insignificant, with a positive impact of the interaction term on firm profitability being the exception. These results indicate that the second revision of environmental protection fee increase firms’ environmental costs—especially for heavy polluting firms—and worsens firm performance, while the first revision seems to have insignificant impacts on firm performance.
TABLE 3 | Firm performance.This table presents the results of firm performance using DID estimations. Firm performance consists of four variables to track firm’s development capability, leverage condition, profitability, and financial distress status. The interaction between HP Firms and After is used to measure the impacts of the two revisions of the environmental protection fee. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 3]With respect to corporate governance conditions, Panel A of Table 3 shows that firms with smaller board size and higher CEO duality have better development capacity. Also, Board size and CEO duality are negatively related to firm financial distress. Firms with higher percentage of shares held by the first to 10th largest shareholders generally experience better development capacity and profitability, and lower leverage conditions for the sample period 2012–2017. Meanwhile, ownership concentration factors also have significant impacts on firm performance for the sample period 2001–2006, where a one-unit increase in First (Sedtenth) leads to a 0.1246 (0.1862) unit increase in firm profitability.
Besides, financial fundamentals have different impacts on firm performance between the sample periods of 2012–2017 and 2001–2006. For the sample period of 2012–2017, firm age is positively associated with development capacity, and negatively related to firm leverage condition and financial distress, where a one-unit increase in Age leads to 19.36% increases in Assets growth, as well as 3.79 and 13.58% decrease in Leverage growth and Distress. Larger firms are more likely to experience better profitability. Leverage is demonstrated to have negative influence on profitability and financial distress, where a one-unit increase in Leverage leads to 75.09 and 31.59% decrease in EPS and Distress. Regarding the sample period of 2001–2006, we find that firms with longer time periods of being listed have lower development capacity, leverage condition, and profitability. Larger firm generally have lower leverage condition, better profitability, and lower possibility of falling into financial distress. To be specific, a one-unit increase in Size leads to 13.83% increases in EPS, as well as 0.70 and 24.68% decrease in Leverage growth and Distress. Leverage is negatively related to firm profitability.
The empirical results in Table 3 show that the interaction between HP Firms and After is negatively related to firm performance. However, it is possible that these effects are different at various quantiles of performance measures, while the mean effects are negative. To investigate, we further adopt quantile analyses and report the results in Table 4. We find that the second revision of environmental protection fee has worse impacts on those firms with higher development capacity and leverage condition (per Panel A), while the influence of the first revision still remains insignificant (per Panel B).
TABLE 4 | Quantile analyses.This table presents the results of quantile analyses. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 4]Robustness Test
Other Environmental Regulations
In the previous section, we adopt the DID estimation to investigate the impacts of two revisions of the China’s Environmental Protection Fee on firm performance. It should be notice that other environmental policies that affect Chinese firms should also be controlled for. Since the authorities implemented a lot of environmental regulations (even not major ones) during these years, it is impossible to control for these policy one by one. Thus, we decide to adopt ER (the ratio of GDP on energy, in terms of ten thousand RMB/ton of standard coal equivalent) to measure the overall levels of Chinese environmental regulation during our sample periods. Higher ER value represents more stringent environmental regulation (Ben Kheder and Zugravu, 2008; Ma et al., 2019). After we control for the impacts of other environmental policies, the empirical results (per Table 5) remain the same as those in Table 3, which further confirm our previous findings that the second revision increase heavy polluting firms’ environmental costs and worsens firm performance, while the first revision seems to have insignificant impacts on firm performance.
TABLE 5 | Other environmental regulations.This table presents the results after we control for other environmental policies. ER is adopted to measure the overall levels of Chinese environmental regulation during our sample periods, which equals to the ratio of GDP on energy (in terms of ten thousand RMB/ton of standard coal equivalent). Higher ER value represents more stringent environmental regulation. In this table, we do not control for year fixed effect, as there is a multicollinearity issue between year fixed effect and ER. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 5]Parallel Trend Assumption
Based on the principle of the DID estimation, there should be a common trend between treated and control groups before the implementation of a particular policy. To further verify the main findings in Firm Performance, we artificially assume the two revisions of the environmental protection fee were in 2013 and 2002 and replace the sample periods with 2012–2014 and 2001–2003. Another independent variable, namely After* (dummy variable, which equals 1 for firm-year observations after 2013 and 2002, and 0 otherwise), is adopted for empirical analyses. If the interaction between HP Firms and After* is still significantly related to firm performance, then there is no common trend between treated and control groups before the implementation of a particular policy. As per Table 6, the interaction between HP Firms and After* is insignificantly related to firm performance for both of the sample periods, which demonstrates a common trend between our treated and control groups during 2012–2014 and 2001–2003. Thus, the empirical results provide robustness for our main findings.
TABLE 6 | Robustness test-parallel trend assumption.This table presents the results of robustness test-parallel trend assumption. After* is adopted to replace After and re-estimate the influence of environmental protection fee on firm performance for the sample periods of 2012–2014 and 2001–2003. After* is a dummy variable, which equals 1 for firm-year observations after 2013 and 2002, and 0 otherwise. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 6]Environmental Protection Fee Rate
In the previous section, we adopt HP Firms and After to construct DID estimations, and explore the impacts of environmental protection fee on firm performance. After is a dummy variable which takes a value of 1 for firm-year observation after the revisions of environmental protection fee and 0 otherwise. For robustness purpose, we further adopt the environmental protection fee rate to replace After and re-estimate the influence of this policy on firm performance3.
As shown in Table 7, our main findings hold when we use the alternative indicator to estimate the impact of environmental protection fee on firm performance. Specifically, the interaction between HP Firms and Fee Rate is negatively related to firms’ development capacity and positively associated with financial distress for the sample period of 2012–2017. The influence of the first revision of the environmental protection fee (2001–2006) still remains insignificant. These results further confirm our previous finding that the second revision of environmental protection fee increase firms’ environmental costs—especially for heavy polluting firms—and worsens firm performance, while the first revision seems to have insignificant impacts on firm performance.
TABLE 7 | Robustness test-environmental protection fee rate.This table presents the results of robustness test-environmental protection fee rate. The environmental protection fee rate is adopted to replace After and re-estimate the influence of environmental protection fee on firm performance. There are different fee rates for various water and gas pollutants. We apply all water and gas fee rates to replace After and achieve similar results. For brevity purpose, we only report the results of water fee. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 7]Endogeneity Tests
In the previous section, we control for firm fundamental factors when we explore the impacts of environmental protection fee on the firm performance. Nevertheless, firms with better performance may due to their better fundamental conditions rather than other factors (Albornoz et al., 2009; Cole et al., 2013). To control for the potential endogeneity issue, we replace firm-level with sector-level variables (AveAge, AveSize, and AveLeverage) and repeat our empirical analyses. Table 8 shows that our empirical results almost remain the same as those in Table 3, where the second revision of environmental protection fee increases firms’ environmental costs and worsens firm performance (Panel A: 2012–2017), while the first revision seems to have insignificant impact on firm performance (Panel B: 2001–2006). Corporate governance conditions and firm financial fundamentals also have significant impacts on firm performance. These results suggest that our findings are robust to the potential endogeneity issue.
TABLE 8 | Endogeneity test–sector average.This table presents the results of endogeneity test–sector average. We utilize sector-level variables (AveAge, AveSize, and AveLeverage) to replace firm-level variables and repeat our empirical analyses. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 8]Normal Firms
Regarding the second research question, we discuss whether the two revisions of the environmental protection fee are efficient environmental regulations. As mentioned in Institutional Background-The Environmental Protection Fee, the Environmental Protection Fee policy was designed to follow the polluter-pays principle, in other words, firms were charged by this policy only if they released pollutants into the environment. The charge amounts is based on the amounts of pollutants firms released into the environment. Thus, we define an efficient environmental regulation as a policy has stronger negative impact on heavy polluters than other firms. To investigate, we categorize sample firms into three groups: 1) heavy polluting firms; 2) normal firms; and 3) environmental friendly firms. We define normal firms as those neither belong to heavy polluters nor belong to environmental friendly firms. Obviously, heavy polluters release more pollutants than normal firms. In the previous empirical analyses, we apply heavy polluters and environmental friendly firms as our treated and control groups, and exclude normal firms. In this section, we further use normal firms to replace heavy polluters and re-estimate the impacts of environmental protection fee and other proposed factors on firm performance. Normal Firms (dummy variable, which equals 1 if a firm is neither heavy polluting firms nor environmental friendly firms and 0 if it is an environmental friendly firm) is adopted for empirical analyses, which is a. We observe 1,382 and 823 normal firms for the sample periods of 2012–2017 and 2001–2006, respectively.
From Table 9, we find that the interaction between Normal Firms and After is insignificantly related to firm performance for both of the sample periods, with a negative impact of the interaction term on firm development capacity during the sample period of 2012–2017 being the exception. Thus, the findings support our previous argument that the environmental protection fee is an efficient environmental regulation, which precisely governs heavy polluters rather than other firms. It is worthwhile mentioning that the above empirical analyses also provide robustness for our main tests in Firm Performance, as the results become insignificant after we replace the treated group.
TABLE 9 | Normal firm performance.This table presents the results of normal firm performance. We define normal firms as those neither belong to heavy polluters nor belong to environmental friendly firms. Normal Firms is a dummy variable which equals 1 if a firm is neither heavy polluting firms nor environmental friendly firms and 0 if it is an environmental friendly firm. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 9]Additional Tests
For the last research question, we divide our firms into several sub-samples, including political connected and non-connected firms, as well as state owned enterprises (SOEs) and non-SOEs4, and re-estimate the different impacts of the environmental protection fee on corporate performance for various firm characteristics.5
Sub-Sample Tests: Politically Connected and Non-Connected Firms
Previous studies (Pargal and Wheeler, 1996; Fryxell et al., 2004) state that political connection plays an important role on corporate operation when environmental regulations come into force. For instance, Fryxell et al. (2004) suggest that compliance with environmental regulation is somewhat lower for firms with political connections than other firms. Moreover, politically connected firms are more likely to acquire funding support from the government to improve their production equipment, and thus achieve lower pollution intensity than those without connections (Pargal and Wheeler, 1996). In this section, we divide our sample into two sub-samples, including connected and non-connected firms, and re-estimate the impacts of environmental protection fee and other proposed factors on firm performance. Following Wu et al. (2012) and Pang and Wang (2020), we define a firm as politically connected if the CEO or Chair of Board is or was a government official6.
As shown in Table 10, environmental protection fee seems to have worse impact on non-connected firms’ development capacity than those of connected firms, as the coefficients of HP Firms*After are −0.4787 and −0.2441, respectively. Nevertheless, the environmental protection fee also worsens non-connected firms’ leverage conditions. Thus, the empirical results suggest that the government should provide more support to relieve the negative impacts of environmental protection fee on non-connected firms.
TABLE 10 | Subsample tests-Politically connected and non-connected firms.This table presents the results of sub-sample tests: Politically connected and non-connected firms. We define a firm as politically connected if the CEO or Chair of Board is or was a government official. For the sample period of 2001–2006, we find that the environmental protection fee has insignificant influence on firm performance for various sub-samples. In this case, we only report the results of the sample period of 2012–2017 in this section for brevity purpose. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 10]Sub-Sample Tests: State Owned Enterprises and Non-SOEs
Another firm characteristic that concerns us is state ownership. China experiences a national-wide economic restructuring since the reform and opening-up policy in 1978, shifting from a centrally planned to a market-oriented economy. The unique re-establishment of China’s stock markets in the early 1990s assisted SOEs to undertake reforms to raise capital. As a result, SOEs obtain a competitive advantage against non-SOEs, as the government becoming both a major stockholder7 (in terms of state ownership) and also the regulator of Chinese stock markets. To examine the different impacts of environmental protection fee, we separate our sample into two sub-samples, including SOEs and non-SOEs.
The empirical results show that the interaction term (HP Firms*After) is insignificantly related to the firm performance of SOEs over the sample period of 2012–2017 (Panel A of Table 11), with a negative impact of the interaction term on firm profitability being the exception. Meanwhile, the environmental protection fee is negatively associated with non-SOEs’ development capacity, and positively related to the likelihood of financial distress (Panel B of Table 11). These results further confirm our argument that SOEs have competitive advantage against non-SOEs. Since non-SOEs are also an important part of the national economy, the Chinese government should provide more financial support and assist them to relieve the negative impacts of environmental regulations.
TABLE 11 | Subsample tests-SOEs and non-SOEs.This table presents the results of sub-sample tests: SOEs and non-SOEs. For the sample period of 2001–2006, we find that the environmental protection fee has insignificant influence on firm performance for various sub-samples. In this case, we only report the results of the sample period of 2012–2017 in this section for brevity purpose. For the probit regression (column Distress), we report the marginal effect rather than the coefficients. For the definitions of variables refer to Appendix A. P-values are in parentheses.
[image: Table 11]CONCLUSION
There is a long-time debate about the relationship between environmental regulation and firm performance. Our study contributes to the literature by furthering the discussion and exploring the influence of environmental regulation in this important transition economy. With two separate sample periods (2001–2006 and 2012–2017) and DID estimation, we answer three major research questions as discussed above. Our empirical results show a negative relationship between the second revision of environmental protection fee and firm performance, as heavy polluting firms had worse development capacity, leverage conditions and profitability, and higher likelihood of falling into financial distress than environmental friendly firms after 2015. Nevertheless, the first revision in 2003 seems to have insignificant influence on firm performance. Besides, the environmental protection fee has insignificantly influence on normal firms for both of the sample periods, implying that the environmental protection fee is an efficient environmental regulation as such a policy precisely governs heavy polluters. Regarding our additional tests, we find that the environmental protection fee has worse impacts on non-connected firms and non-SOEs. Thus, the Chinese government should provide more financial support to assist these firms in transformation and upgrading.
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FOOTNOTES
1See, for example, Porter (1991), Porter and van der Linde (1995a), Porter and van der Linde (1995b), Kahn and Knittel (2003), Lanoie et al. (2008), Qi et al. (2014), Zhao et al. (2018), Huang and Liu (2019) and Maurel et al. (2019).
2For the details of the fee rates, please refer to the website of the Chinese Ministry of Ecology and Environmental: http://www.mee.gov.cn/.
3As mentioned above, there are different fee rates for various water and gas pollutants. We apply water and gas fee rates to replace After and achieve similar results. For brevity purpose, we only report the results of water fee in Table 7.
4We also consider splitting sample firms into three sub–samples: three main industries, to further explore the different influences of the environmental protection fee on corporate performance. However, we observe too few observations, especially for sub–samples of primary (Agriculture) and tertiary (Service) industries, to complete empirical analyses.
5For the sample period of 2001–2006, we find that the environmental protection fee has insignificant influence on firm performance for various sub-samples, which further confirms our previous findings in Firm Performance. In this case, we only report the results of the sample period of 2012–2017 in this section for brevity purpose.
6Political connection refers to a type of relationship with Chinese authorities, such as Chinese government, China Communist Party Committee, Central Military Commission, Chinese People’s Political Consultative Conference (CPPCC) and National People’s Congress.
7More than 80% of listed firms were SOEs before 2004 and they were still the most powerful participants in markets after the Non-Tradable Share (NTS) reform in 2005. Details of NTS reform please refer to Liu and Tian (2012).
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and * refer to the significance at the 1, 5 and 10% levels, respectively.
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Panel A: 2012-2017 vs. 2001-2006

Variables 2012-2017 2001-2006 t-test of difference
Obs Mean Median Std. Obs Mean Median std. Difference t-stat.
Dev. Dev. in mean
Development 4,870 02593 00852 12887 2,604 01308 00839 03021 01285 5211
capacity
Leverage condition 4870 -0.0006 00033 01185 2,604 00309 00204 01347 -0.0315"* -10.441
Profitabilty 4,870 03124 02237 06517 2,604 01773 0.1614 04348 01351 9509
Distress 866 0.3684 00000 0.4824 494 02571 0.0000 04370 01113 4228
HP fims 866 07794 1.0000 04146 494 08219 1.0000 03826 -0.0424 -1.864
After 4,870 05228 1.0000 04995 2,604 05511 1.0000 04975 -0.0283" -2.336
Gas fee 4,870 1.4623 1.2000 18520 2,604 03477 0.6000 02796 1.1146™ 30535
Water fee 4,870 1.4855 1.4000 17922 2,604 03858 0.7000 03481 1.0996" 30.998
Board size 4,870 21637 21972 02082 2,604 22547 21972 02302 -0.0911* -17.615
CEO duality 4,870 02556 00000 04363 2,604 0.1137 0.0000 03175 0.1420"" 14.660
First 4,870 03499 03323 01550 2,604 04279 0.4206 01704 -0.0780"* -20015
Sedtenth 4,870 02142 0.1988 01288 2,604 0.1833 0.1554 0.1406 00309 9566
Age 4,870 23812 25649 06413 2,604 1.8214 1.9459 05150 05599 38415
Size 4870 222833 221203 13554 2604 212368 211422 10551 1.0465" 34.240
Leverage 4,870 0.4539 04436 02526 2,604 04902 0.4871 02188 -0.0363""* -6.193

Panel B: 2012-2017

Heavy polluting firms Environmental friendly firms t-test of difference
Development capacity 3,815 02165 00789 11789 1055 04138 0.1204 1.4390 -01978"  -4.588
Leverage condition 3815 -00012 00024 01121 1,055 00014 00072 01394 -0.0027 0645
Profitabilty 3815 03028 02132 06432 1,055 03473 02497 06809 -00446" -1.966
Distress 675 03319 0.0000 04712 191 04974 00000 05013 01655 -4.225
After 3815 05208 1.0000 04996 1,055 05299 1.0000 04993 -0.0090 -0.519
Gas fee 3815 1.3487 1.2000 15827 1,055 1.8729 1.2000 2.5621 -05242  -8.192
Water fee 3815 1.3642 1.4000 15099 1055 1.9239 1.4000 25184 -05507"  -9.052
Board size 3815 2.1687 21972 01999 1,055 21454 21972 02136 00233 3305
CEO duality 3815 02372 0.0000 0.4254 1,055 03223 0.0000 0.4676 00850 -5.622
First 3815 0.3589 03417 01549 1,055 03173 02955 01511 00416 -7.763
Seditenth 3815 0.2084 0.1921 0.1282 1,085 02350 02229 0.1287 -0.0266""* -5.955
Age 3815 2.4004 2.6391 06306 1,055 23118 23979 06743 00886 3977
Size 3815 224267 222198 1.3397 1,085 217649 217858 1.2841 06617 14.326
Leverage 3815 04673 0.4642 02294 1,055 0.4054 0.3864 03183 0.0619"* 7.079
Panel C: 2001-2006
Heavy polluting firms Environmental friendly firms t-test of difference

Development capacity 2,124 0.1416 00917 03022 480 00829 00456 02072 00587 3853
Leverage condition 2124 00305 00219 01096 480 00324 0.0140 02131 -0.0019 -0.280
Profitability 2,124 0.1990 0.1794 0.4303 480 0.0813 0.1050 0.4423 Dilirree 5.385
Distress 406 0.2389 0.0000 0.4269 88 0.3409 0.0000 0.4767 -0.1020" ~1.989
After 2,124 05537 1.0000 0.4972 480 05396 1.0000 04990 00141 0560
Gas fee 2124 03492 0.6000 02794 480 03412 0.6000 0.2804 00079 0560
Water fee 2,124 0.3877 0.7000 03480 480 03778 0.7000 03492 00099 0560
Board size 2124 2.2571 21972 02247 480 2.2442 21972 02532 00129 1109
CEO duality 2,124 0.1177 0.0000 03223 480 0.0958 0.0000 0.2947 00219 1.363
First 2124 0.4396 0.4409 01702 480 03763 03460 01616 00633 7.423
Sedtenth 2,124 0.1748 0.1430 0.1383 480 0.2207 02171 0.1447 -0.0459""* 6506
Age 2124 1.7951 1.9459 05163 480 1.9878 2.0794 04938 -0.1428" -5.516
Size 2,124 21.3460 21.2363 1.0357 480 20.7539 207117 1.0040 05921 11.374
Leverage 2124 0.4903 0.4908 01975 480 0.4894 04761 02952 0.0009 0.080

Notes:

nd * refer o the significance at the 1, 5 and 10% levels, respectivaly.
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