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Environmental regulation and economic development are consistent in the long run, but there are certain contradictions in the short term. Examining the characteristics of available environmental regulation tools and using them in a way that will align the interests of local governments and enterprises can improve environmental regulation and enhance green transformation and development. This study considers two general types of environmental regulation tools: negative punishment types and positive incentive types. Applying an intermediary effect model and the two-stage least squares method, a sample of Chinese A-share listed companies from 2007 to 2019 is used to test the impact of these different types of environmental regulation tools on the financial investment levels of entity enterprises. The mechanism through which these macro-environmental regulation tools function and the micro-enterprise heterogeneity factors that influence their impact are systematically studied. The results show that negative punishment type environmental regulation tools have a positive impact on the financial investment levels of entity enterprises, while positive incentive type environmental regulation tools inhibit financial investment levels. This impact is formed through managerial incentive mechanisms referred to as “whipping the fast ox” and “heavy rewards and light punishments.” Factors such as financing constraints, relocation costs, pollution levels, and enterprise scale have heterogeneous effects on these paths. Policy suggestions are offered based on the findings. This study makes a significant contribution to the literature by clarifying the channel through which environmental regulation influences micro-enterprise decision-making. It provides a theoretical basis and policy reference for local government officials as they address the conflict between economic growth and environmental protection in the short term. Moreover, the results offer long-term development decision-making ideas for shareholders and managers in the process of green transformation and upgrading of enterprises.
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1 INTRODUCTION
Sustainable development is currently a key global issue, and, for many countries, the contradiction between rapid economic growth and environmental carrying capacity is becoming increasingly deeper. Environmental degradation has a serious impact on sustainable development (Arslan et al., 2022; Wen et al., 2021). However, although they are the main producers of pollutants, enterprises usually lack the motivation to perform environmental governance activities (Arouri et al., 2012; Borghesi et al., 2015). Consequently, governments are compelled to encourage enterprises to participate in environmental governance by establishing emission indicators and providing cash and tax incentives to reduce environmental pollution at its source. Accordingly, governments worldwide are exploring environmental regulation systems that consider both environmental protection and economic development and issuing a series of policies related to sustainable development (Kirikkaleli and Adebayo, 2021; Mughal et al., 2022).
Most existing studies divide environmental regulation tools into three categories: command-type, public-participation-type, and market-incentive-type. Among these, command-type environmental regulation tools usually involve the government formulating a series of emission caps and emission reduction standards and directly intervening in enterprise environmental strategies through non-market measures such as administrative orders or coercion. Public-participation-type environmental regulation tools are used to supervise enterprise pollution control processes through informal systems, relying on public opinion, mass petitions, and other forms. The market-incentive-type environmental regulation tool is a method, in which the government actively guides enterprises to adjust production decisions in market-oriented ways, such as through tax cuts, incentives, and emissions trading (Xie et al., 2017). Various environmental regulation tools have certain effects. For example, Chen et al. (2020) believe that market-incentive-type environmental regulation tools have stronger environmental governance effects. Dong et al. (2022) believe that environmental taxes can reduce pollutant emissions. Langpap and Shimshack (2010) argue that public-participation-type regulation tools play a significant role in pollution control.
There are certain differences in how environmental regulation tools impact enterprise operation and transformation development, and academia has not yet formed a consensus. One view holds that there is a pressure mechanism; that is, environmental regulations exert certain pressure on enterprises and add environmental governance costs, leading to cost increases (Zhang et al., 2018), R&D stagnation (Zhou et al., 2020), and reduced investment (Silvia et al., 2017). To overcome the stress stage, enterprises usually seek financing, production reduction, and other ways to increase income and reduce expenditure (Petroni et al., 2019) or migrate to areas with lower environmental regulation standards to form a pollution refuge (Mani and Wheeler, 1998). Another view proposes a compensation mechanism; that is, enterprises under environmental regulation may increase technological innovation and improve production efficiency to offset the increase in environmental protection expenditure costs (Qiaoxin, 2021).
Although previous studies have investigated the relationship between environmental regulation tools and business decision-making, research gaps remain. Existing studies have ignored the applicability of different types of environmental regulation tools, resulting in two opposite conclusions about the most effective regulatory mechanisms; some support the use of “pressure mechanisms,” while others favor “compensation mechanisms.” Additionally, past studies have focused on how environmental regulation impacts an enterprise’s choice of investment direction but have ignored the impact logic between the two. Enterprise investment decisions can be divided into financial investments and industrial operations. The mutual transformation of the two is essentially a choice of resource allocation and a change in efficiency (Li and Wenfeng, 2021). For example, Haijing et al. (2021) argue that environmental regulation places operational pressure on enterprises, making their profit-seeking motives more obvious and prompting them to improve their financial investment level. Maomao and Yanyan (2021) reached the opposite conclusion. They argue that the new Environmental Protection Law urges enterprises to transform and upgrade as soon as possible, while the improvement in the R&D level restrains the financial investment level. However, neither of these studies discuss the paths through which the laws influence enterprise behaviors.
This study’s objective is to resolve these key issues and fill the gap in existing research. First, it examines the impact of two different environmental regulation tools— “negative punishment” and “positive incentives”—on enterprise financial investments and discusses how various corporate characteristics, such as financing constraints, relocation costs, pollution levels, and firm size, affect these paths. Second, this study discusses the role of managerial incentive mechanisms in the path between environmental regulation and enterprise investment preferences and provides corresponding theoretical support. In view of this, this study takes Chinese A-share entity listed companies from 2007 to 2019 as its sample to conduct an empirical study that applies a fixed-effects panel regression model, the two-stage least squares method, and an intermediary effect model.
The results show that negative punishment environmental regulation tools have a positive impact on the financial investment levels of entity enterprises, while positive incentive environmental regulation tools inhibit financial investment. Managerial incentive mechanisms of “whipping the fast ox1” and “heavy rewards and light punishments” are the direct paths through which negative punishment environmental regulation tools act on the financial investment levels of entity enterprises. In contrast, positive incentive environmental regulation tools mainly act by alleviating cost pressures, obtaining tax cuts, and financial incentives. In addition, the sensitivity of different types of enterprises to environmental regulation tools differs and has a heterogeneous impact on the logical chain.
Our study contributes to both theory and literature, and the results have managerial implications. First, the study provides theoretical support for the two opposite conclusions of “pressure mechanisms” and “compensation mechanisms” produced by previous studies. From the perspective of enterprise financial investment, this study breaks down the relevant research on how environmental regulation impacts enterprise investment and discusses the effect of different corporate characteristics and applicability of environmental regulation tools. Second, it supplements the evidence of managerial incentive paths in terms of environmental regulation tool effectiveness, enriches the research on the transmission path between macro-environmental policy and micro-enterprise investment decision-making, and provides a certain theoretical basis and literature support for the relationship between environmental regulation and enterprise investment. Third, the results provide practical suggestions for local governments as they choose environmental protection policies and for enterprises in their decision-making processes, offering ideas conducive to the long-term development of shareholders and managers in the process of green transformation and development.
This study’s originality lies in its focuses on corporate behavior from the perspective of environmental regulation tool effectiveness, finding differences in the effectiveness of environmental regulation given various corporate characteristics. Second, it is one of a few studies to find the existence of a managerial incentive path between environmental regulation and enterprise behavior, showing that a managerial incentive mechanism plays an important role in the relationship between the two.
2 HYPOTHESES
Many scholars have studied the relationship between environmental protection and economic development and believe that the two are internally consistent in the long run. However, in the short run, implementing inappropriate environmental regulation tools may negatively impact local economic growth and business decision-making. In the long run, implementing environmental policies can improve the level and potential of economic growth through health effects and R&D effects (Raffin, 2014; Dao and Edenhofer, 2018). However, during the tenure of local government officials, environmental constraints have been incorporated into the promotion competition system, forcing officials to choose between short-term and conflicting goals. Consequently, some mandatory and executive-ordered policies have been implemented that impact the development of local economies and adjustments of industrial structures (Xueqing and Yong, 2021; Zhang, 2021). The environmental governance process also reflects local governments’ tendency to free ride (Cai et al., 2016), the transfer of pollution shelters by enterprises (Becker and Henderson, 2000), and a reduction in the quality of green innovation (Feng et al., 2021).
As an important external governance factor, macro environmental regulation tools will directly affect enterprise performance levels in the short term. On the one hand, environmental regulation will increase enterprise cost burdens, and strict and tough environmental policies will lead to a decline in enterprise performance. On the other hand, under the continuous action of an environmental indicator system, managers will comprehensively improve production methods by improving production processes and increasing investment in green innovation to meet the increasingly stringent requirements of environmental regulation (Cui et al., 2018). However, innovation input may still create performance pressure in the short term. Therefore, whether it is cost burden or innovation investment, it will weaken enterprise profitability in the physical field, place performance pressure on managers, and promote implementation of short-term financial investment decisions.
This study divides environmental regulation tools into negative punishment type and positive incentive type. Among these, the command-type and public-participation-type environmental regulation tools involve negative punishment, requiring enterprises to meet the government or public’s emission requirements in a short time frame, mainly through fines, public opinion pressure, and other means. These negative punishment methods expand enterprise operating and cost pressures. Motivated to protect their private benefits, managers will seek to alleviate these performance pressures through short, quick financial investments. As positive incentive methods, market-incentive-type environmental regulation tools can alleviate the cost pressures enterprises face in the process of meeting environmental protection requirements in terms of funds and curb the reduction in the industrial rate of return. When an enterprise makes a good environmental protection decision, it may also get to take advantage of tax cuts and capital rewards, which have a positive impact on enterprise performance and thus help alleviate managers’ tendency toward short-term financial investments.
To summarize, command-type and public-participation-type environmental regulation tools reduce the industrial rate of return, which will lead managers to enhance their preference for financial investment in response to short-term pressures and improve the financial investment level of enterprises. Market-incentive-type environmental regulation tools can reduce the cost pressure of enterprises in the process of environmental governance, such as through tax cuts and incentives, and alleviate managers’ short-term financial investment tendencies. Accordingly, the following hypotheses are proposed.
Hypothesis 1. There is a positive correlation between negative punishment environmental regulation tools and the financial investment levels of entity enterprises. That is, the stronger the command-type and public-participation-type environmental regulation tools, the higher the financial investment levels of entity enterprises.
Hypothesis 2. There is a negative correlation between positive incentive environmental regulation tools and the financial investment levels of entity enterprises. That is, the stronger the market-incentive-type environmental regulation tools, the lower the financial investment levels of entity enterprises.
3 MATERIALS AND METHODS
3.1 Research sample and data selection
As a traditional industrial country, China has paid a high price for its rapid economic development in terms of resource use and environmental impact. In recent years, China has made major changes in regards to environmental protection and carbon emissions. This context is ideal for reflecting the relationship between the effectiveness of environmental regulation policies and enterprise investment. Therefore, Chinese A-share listed companies are used to test the study’s hypotheses.
This study’s sample is limited to entity enterprises. The annual report data of A-share non-financial and non-real estate listed companies in China’s Shanghai and Shenzhen stock markets from 2007 to 2019 are used for this study’s analyses. The first reason for this choice is that long-term panel data of micro samples can contain more information and reflect actual situations accurately. Second, 2007 is chosen as the starting point because the measurement of financial assets for enterprises was changed in China’s accounting standards from the cost model to the fair value model in 2007. Third, although listed company data in 2020 is relatively complete, there is a serious lack of environmental-related data. To ensure preciseness, this study sets 2019 as the end time of the sample. Since quarterly and semi-annual reports of Chinese listed companies are not required to be externally audited to ensure data authenticity, only data disclosed in annual reports are used for the analyses.
According to the research needs, firms with special treatment, such as ST, *ST, and PT2, and those with missing data are excluded from the sample. A total of 23,268 valid observations were obtained. The data required for the study were obtained from the CSMAR database and the listed companies’ annual reports. To control for the impact of extreme values on the model, all continuous variables were winsorized at the 1% and 99% levels.
3.2 Model construction and variable definitions
To test H1 and H2 and examine the impacts of different types of environmental regulation tools on the financial investment levels of entity enterprises, the following fixed-effects regression model (Eq. 1) was constructed.
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3.2.1 Explained variable
In model (Eq. 1), Fini,t is a proxy variable for the financial investment level of entity enterprises, i indicates the ith listed company, and t represents time. The difficulty measuring the financial investment level of entity enterprises lies in identifying and separating the assets invested in the financial field that are different from operational investments. Based on the Penman-Nissim analysis framework and referring to Demir (2009) and Songling et al. (2021), the financial investment levels of entity enterprises are characterized by the proportion of the sum of financial assets to total assets (Fini,t). The larger the value, the stronger the managers’ investment preference for financial assets and the higher the financial investment level of the entity enterprise. Since 2017, the Ministry of Finance has issued or revised a series of accounting standards for enterprises to regulate and update the presentation and disclosure of financial instruments, financial assets, and other related content. In view of this, the calculation formula for Fini,t is adjusted around 2017. The calculation used from 2007 to 2017 is shown in Eq. 2, while that used for 2018 and 2019 is shown in Eq. 3.
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Financial Assets A includes trading financial assets, held-to-maturity investments, available-for-sale financial assets, investment real estate, other financial assets, and derivative financial assets. Financial Assets B includes trading financial assets, held-to-maturity investments, investment real estate, other financial assets, derivative financial assets, debt investments, other debt investments, other equity instrument investments, and other non-current financial assets.
Specifically, the accounting standards before 2017 classified financial assets into four categories: financial assets measured at fair value with changes included in current profits and losses, held-to-maturity investments, loans and receivables, and available-for-sale financial assets. Because loans and receivables are closely related to the production and operation activities of entity enterprises, they are an important part of supporting and maintaining the main business. Because it is difficult to separate financial assets, based on the conservatism principle, loans and receivables are excluded from the financial assets measurement in Eq. 2. Second, according to the revision of the accounting standards in 2017, Eq. 3 divides the available-for-sale financial assets into four categories—debt investments, other debt investments, other equity instrument investments, and other non-current financial assets—and brings them into the category of financial assets. In addition, because investment real estate, trust products, and other emerging financial assets and derivative financial assets also have financial asset attributes, which can reflect the financial investment preferences of entity enterprises, Eqs 2, 3 include investment real estate, various emerging financial assets (listed in other current assets), and derivative financial assets as financial assets.
3.2.2 Explanatory variables
In model (Eq. 1), there are three types of environmental regulation tools (GZp,t): command-type environmental regulation tools (GZ-Com), public-participation-type environmental regulation tools (GZ-Pub), and market-incentive-type environmental regulation tools (GZ-Inc). p indicates the region (matched using the place of the enterprise’s registration), and t indicates time.
Among the types of environmental regulation tools, command-type environmental regulation tools draw on the methods used by Fuxin et al. (2013) and Xiaosong et al. (2020). The measurement is calculated using indicators such as industrial wastewater discharge, industrial SO2 discharge, and industrial soot discharge. The specific calculation steps are as follows. In the first step, the data of these three pollutants are standardized. The weight of each pollutant is calculated in the second step, and the third step computes the comprehensive index (GZ-Com). The index is an inverse indicator. This means that the smaller the value, the lower the regional pollution emissions, and the stricter the mandatory control measures, that is, the higher the degree of command-type environmental regulation. The data required for this index are primarily obtained from the China Statistical Yearbook, China Environmental Statistical Yearbook, and China Urban Statistical Yearbook.
Existing studies have generally used the number of environmental letters and visits in each province and city to measure the degree of public-participation-type environmental regulation (Wugan and Qingqing, 2019). However, the statistics for this indicator, which were previously found in the China Environmental Yearbook and other channels, ended in 2015. Since the National People’s Congress embodies the national nature of the people’s democratic dictatorship, the number of recommendations by the National People’s Congress is used to measure the degree of public-participation-type environmental regulation tools (GZ-Pub). The smaller the value of this measure, the lower the degree of public-participation-type environmental regulation. The required data are mainly retrieved from the China Environmental Yearbook.
Common measures of market-incentive-type environmental regulation tools include emission fees, tradable emission permits, and environmental taxes (Ramanathan et al., 2017; Qin et al., 2018). Referring to Hong (2008), the ratio of investment completed in regional industrial pollution control to gross regional product is used as an indicator to measure the degree of market-incentive-type environmental regulation (GZ-Inc). The smaller the index value, the lower the degree of market-incentive-type environmental regulation. The data required for this measurement are primarily obtained from the China Environmental Statistics Yearbook and the China Statistical Yearbook.
3.2.3 Control variables
Relevant control variables are included in the model to avoid interference by other factors that may affect financial investments of entity enterprises. In model (Eq. 1), Xi,t represents the micro-level control variables constructed by enterprise-year, and Yp,t represents the macro-level control variables constructed by region-year. Micro-level control variables (Xi,t) from three aspects are used as controls: financial status, corporate governance characteristics, and enterprise characteristics. First, Duchin (2010) and Da Luz et al. (2015) confirmed that, based on the precautionary saving and speculative motivations, higher financial leverage and a lower return on assets may reduce enterprise cash holding and industrial investment levels, thus improving the financial investment level of entity enterprises. Based on this, controls for certain financial status variables are included, including financial leverage (Lev), net profit margin to total assets (ROA), return on equity (ROE), net cash flow from operations (CFO), corporate value (TobinQ), and total market value (TMV). Second, according to Malmendier and Tate (2015) and Songling et al. (2021), a higher level of corporate governance reduces managers’ independence and irrational decision-making, such as overconfidence, and restricts their short-term financial investment behavior. Based on this, controls for corporate governance characteristics are added, including board size (Board), management shareholding (Mhold), and senior executives’ academic background (MColl). Third, Feng et al. (2022) found that there are great differences in the financial investment levels of state-owned and non-state-owned enterprises, as well as enterprises with different technological attributes. Therefore, enterprise characteristics are controlled, including the company’s establishment period (Age), enterprise nature (SOE), technological attributes (Tech), and type of audit opinion (Opin). The selection of macro-level control variables (Yp,t) draws on Akdogu and MacKay (2008), Wang et al. (2014), and Kim and Kung (2017), adding industrial factors and macroeconomic factors that may affect enterprise investment behavior, including regional gross domestic product per capita (GDP_P), regional fixed asset investment (FA), and regional real estate investment (HI). In addition, to ensure the stability and accuracy of the test results, industry, time, and region fixed effects are also controlled. See Table 1 for detailed variable definitions.
TABLE 1 | Variable definitions.
[image: Table 1]3.3 Descriptive statistical analysis
Table 2 presents the descriptive statistical results of the main variables. The average financial investment level (Fin) of entity enterprises is 0.049, but the median is only 0.010. This indicates that the financial investment level of some entity enterprises is relatively high and even exceeds their business investment level to become the main source of profit. The mean and standard deviation of command-type environmental regulation tools (GZ-Com) is 0.729 and 0.607, indicating that the sample distribution in each region and each year is relatively balanced. The average value of public-participation-type environmental regulation tools (GZ-Pub) is 302.755. However, there is a large gap between the minimum (16) and maximum values (861), indicating that there are great differences in the degree of public participation in different regions. The mean value of market-incentive-type environmental regulation tools (GZ-Inc) is 0.001, indicating that completed investment in industrial pollution control accounts for 0.1% of local GDP. In addition, the mean values of financial leverage (Lev), net profit margin to total assets (ROA), return on equity (ROE), and net operating cash flow (CFO) of the sample enterprises are 0.442, 0.040, 0.065, and 0.050, respectively. The financial indicators indicate that the sample companies are generally in good financial condition. The average size of the board of directors (Board) is 8.859, the proportion of companies with management shareholdings is 72.9%, and the proportion of senior executives with working experience in universities or scientific research institutions is 90.3%. Various indicators show that the corporate governance of the sample enterprises has strong convergence. Other macro control variables appear consistent with reality.
TABLE 2 | Descriptive statistics for the main variables.
[image: Table 2]4 RESULTS
4.1 Benchmark regression
Table 3 reports the results of testing H1 and H2 regarding the direct impact of different types of environmental regulation tools on the financial investment levels of entity enterprises. In Table 3, columns (1), (3), and (5) are the regression results without the control variables, and columns (2), (4), and (6) are the regression results after adding the control variables. The coefficients of the indicators of the command-type environmental regulation tools (GZ-Com) are significantly negative at the 1% level. Since this indicator is an inverse indicator, the negative sign indicates that the stricter the command-type environmental regulation, the higher the financial investment level of entity enterprises, which supports Hypothesis 1. The coefficients of the indicators of public-participation-type environmental regulation tools (GZ-Pub) in columns (3) and (4) are significantly positive at the 1% and 5% levels, respectively, indicating that supervision using informal systems puts operating pressure on enterprises, thereby improving their financial investment levels. Both types of negative punishment measures have a boosting effect on the financial investment levels of entity enterprises, which further supports Hypothesis 1. The coefficients of the indicators of market-incentive-type environmental regulation tools (GZ-Inc) in columns (5) and (6) are significantly negative at the 1% and 10% levels, respectively, indicating that positive incentive measures alleviate the short-term financial investment tendency of enterprises and reduce financial investment levels, which supports Hypothesis 2.
TABLE 3 | Impact of environmental regulation tools on financial investment level.
[image: Table 3]4.2 Robustness test
4.2.1 Endogeneity test
The two-stage least square method (2SLS) is used to further alleviate potential endogeneity problems. China’s energy consumption structure is still dominated by primary energy products such as coal and oil, and clean energy consumption accounts for a relatively small proportion. The consumption of primary energy products is usually accompanied by characteristics such as high consumption, high pollution, and low calorific value. Energy consumption efficiency has a strong correlation with the explanatory variable environmental regulation tools (GZ) and has no correlation with the disturbance term of the explained variable. Therefore, energy consumption efficiency (NY) is used as an instrumental variable (IV) and is measured by the ratio of energy consumption to the GDP of each province (see Table 4 for the test results). To ensure the IV estimates are not biased, the Cragg-Donald test for weak instruments is conducted. The F-statistic value is 10.905, which is greater than 10, indicating that the IV is not weak. In addition, there is only one IV, which is equal to the number of endogenous explanatory variables, so there is no overidentification problem. In the first stage, the coefficients of energy consumption efficiency (NY) and command-type environmental regulation tools (GZ-Com) are significantly positive at the 1% level, indicating that the instrumental variable has good explanatory power for environmental regulation tools. The regression results of the second stage are consistent with the main results, indicating that the research results remain robust after controlling for endogeneity.
TABLE 4 | Endogeneity results of two-stage least squares test.
[image: Table 4]4.2.2 Replacing the explained and explanatory variables
Although the interest receivable and dividends receivable earned by an entity enterprise from equity investment have not actually been collected, they can also be included as financial assets according to the accrual basis accounting principle. Based on Chengsi and Ning (2020), interest receivable and dividends receivable are incorporated into the financial asset category and a new financial investment level indicator (Fin2) is formed for a robustness test. The test results are shown in columns (1), (2), and (3) of Table 5. When the explained variable is replaced by Fin2, the coefficients of the command-type (GZ-Com), public-participation-type (GZ-Pub) and market-incentive-type environmental regulation tools (GZ-Inc) are significant at the 1%, 5%, and 10% levels, respectively. These results are consistent with the main test results.
TABLE 5 | Robustness test results after replacing the explained and explanatory variables.
[image: Table 5]In addition, the dimension of the industrial wastewater, industrial SO2, and industrial soot in the explanatory variable command type environmental regulation tools (GZ-Com) is reduced using the entropy method, and a new command-type environmental regulation tool index (GZ-Com2) is constructed for a robustness test. The test results are shown in column (4) of Table 5. The coefficients of GZ-Com2 and the financial investment level of entity enterprises (Fin) are significantly negative at the 1% level, and both the coefficients and their significance are greater than those in the original test. The results after replacing the explained and explanatory variables are consistent with the original test results, indicating that the research conclusions are sufficiently robust.
4.2.3 Reduced sample size
Compared with manufacturing enterprises, non-manufacturing enterprises receive relatively less attention and less intense environmental regulation. To test and verify the robustness of the main conclusion, this study draws on Qunhui’s (2017) hierarchical framework and narrows the definition of entity enterprises to non-manufacturing enterprises. According to the “Guidelines for Industry Classification of Listed Companies” (revised in 2012) issued by the China Securities Regulatory Commission (CSRC), the first digit of the manufacturing industry classification is used as the standard. The sample size is reduced to 7,763 observations, and the robustness test results are shown in Table 6. Among the non-manufacturing enterprises, the same influence path as the main test remains valid in command-type (GZ-Com) and public-participation-type environmental regulation tools (GZ-Pub) at the 5% significance level. Although the test result of market-incentive-type environmental regulation tools (GZ-Inc) is negative, it is not significant. This may indicate that non-manufacturing enterprises are somewhat insensitive to environmental regulation tools.
TABLE 6 | Robustness test results of reduced sample of non-manufacturing enterprises.
[image: Table 6]4.3 Test of action mechanism
How managers of entity enterprises adjust their investment decisions under the influence of different types of environmental regulation tools has not previously been tested. This study’s argument is that negative punishment environmental regulation tools will weaken enterprise profitability in their primary business field. The “whipping the fast ox” and “heavy rewards and light punishments” mechanisms in the managerial incentive contracts will change the preferences for and investment proportion of enterprises’ physical and financial investments under environmental regulation by affecting their private benefits.
On the one hand, manager incentive compensation is usually positively correlated with enterprise short-term profits (Lin and Tomaskovic-Devey, 2013; Qiang and Bo, 2015); that is, entity enterprises will increase the compensation levels of managers who can increase enterprise performance, creating a “whipping the fast ox” effect. However, due to the inconsistent objective functions and asymmetric information between principals and agents, managers have greater discretion in making investment decisions. Under negative punitive environmental regulation tools, the increase in industrial operating costs reduces the rate of return on physical investment. To obtain rewards from “whipping the fast ox,” managers will further reduce physical investment by “pulling up the flowers to make up for the house” (Tosi et al., 2000), thereby increasing the intensity of financial investment with higher short-term returns.
On the other hand, there is a theory of “heavy rewards and light punishments” in manager incentives (Junxiong, 2011). When enterprises obtain high returns through financial investment, managers will attribute this to their own efforts (Xuxian et al., 2019). However, when the income obtained from financial investment contributes little to the entity’s profits, managers will blame this on external factors like market risk to avoid responsibility (Yong et al., 2017), and their own interests will suffer less damage. To summarize, command-type and public-participation-type environmental regulation tools reduce managers’ private benefits through the “whipping the fast ox” and “heavy rewards and light punishments” mechanisms. To ensure stability of their private benefits in the event the entity’s operating performance is impaired, managers enhance their preference for financial investment, thereby improving the financial investment level of entity enterprises.
In contrast, positive incentive environmental regulation tools mainly adjust enterprise investment decisions through marketization, which will not have a significant impact on enterprise physical operations. Moreover, when entity enterprises adopt appropriate environmental protection policies, they may also benefit from tax cuts and financial incentives to ease the cost pressure. Overall, market-incentive-type environmental regulation tools can alleviate the damage environmental regulation does to managers’ private benefits through positive incentive means, weaken managers’ tendency toward short-term financial investment, and reduce the financial investment level of entity enterprises. Based on this, this study proposes that different types of environmental regulation tools affect managers’ private benefits and jointly affect their financial investment tendency, which in turn lead to changes in the level of financial investment of entity enterprises. This mechanism is represented by the logical chain illustrated in Figure 1.
[image: Figure 1]FIGURE 1 | Logic chain diagram of action mechanism.
An intermediary effect model is used to test the logical chain, where management shareholding (Mhold) is the intermediary variable. The test results are reported in Table 7. Columns (1), (3), and (5) present the test results when the intermediary variable is used as the dependent variable, and columns (2), (4), and (6) are the test results of the intermediary effect model. The coefficients of all key variables of the intermediary effect are significant at the 1%, 5%. and 10% levels. According to Zhonglin and Baojuan (2014), the indirect effect and the direct effect in public-participation-type environmental regulation tools have opposite signs (|ab/c| is 0.022), and the effect is masked. The indirect effects in the other two types of environmental regulation tools have the same sign as the direct effects (ab/c are 0.023 and 0.000, respectively), which can be identified as a partial intermediary effect. In conclusion, the test results of the intermediary effect confirm that different types of environmental regulation tools affect managers’ private benefits, lead to changes in their financial investment preferences, and then affect the financial investment level of entity enterprises, verifying the existence of managerial incentives in the logical chain.
TABLE 7 | Test of managerial incentive mechanism.
[image: Table 7]4.4 Heterogeneity test
4.4.1 Test of the moderating effect of financing constraints and relocation costs
Previous studies have found that when facing severe environmental policies, enterprises will change their R&D and investment decisions based on the degree of financing constraints and relocation costs (Chengshi and Zhenyi, 2021). On the one hand, banks will raise the interest rates on loans of polluting enterprises, creating financing constraints (Haichao et al., 2021) and enhancing the potential for enterprises to obtain short-term profits through financial investment. On the other hand, in regions with strict environmental governance policies, the “pollution paradise” hypothesis in environmental governance suggests that high-polluting enterprises will be forced to relocate to areas with lower environmental protection requirements, forming a “pollution paradise” (Kellenberg, 2009); consequently, relocation costs may affect enterprise investment decisions. This study introduces two moderating variables—the degree of financing constraints and relocation costs—to test whether they are key factors that affect the benchmark regression model. The construction of the degree of financing constraints (KZ index) draws on the methods of Kaplan and Zingales (1997) and Zhihua et al. (2014). The measurement of relocation costs (CI) refers to Chengshi and Zhenyi (2021) and is computed as the ratio of fixed assets to total assets. The results of testing the moderating effect are shown in Table 8.
TABLE 8 | Test of the moderating effect of financing constraints and relocation costs.
[image: Table 8]The degree of financing constraints (KZ) and the multiplicative terms of the three types of environmental regulation tools are all significant at levels above 5%. Among them, the coefficient of the interaction term GZ-Com×KZ is significantly negative at the 1% level, indicating that financing constraints enhance the promotion effect of command-type environmental regulation tools on the financial investment levels of entity enterprises. This is because when entity enterprises face financing constraints, tough environmental regulation tools place great pressure on them, leading them to seek short-term profits and increasing their financial investment level. However, the moderating effect of financing constraints does not affect all negative punishment means. The coefficient of the interaction term GZ-Pub×KZ is significantly negative at the 1% level, indicating that financing constraints do not enhance the positive relationship between public-participation-type environmental regulation tools and the financial investment level of entity enterprises. There is a certain substitution effect between the two on the contribution to the growth in the financial investment level of entity enterprises. In addition, the coefficient of the interaction term GZ-Inc×KZ is significantly positive at the 5% level, indicating that financing constraints weaken the negative relationship between market-incentive-type environmental regulation tools and the financial investment level. As the degree of financing constraints increases, enterprise cash flows tend to be tight, and managers will make decisions to increase financial investment, improving the financial investment levels of entity enterprises.
The results of testing the relocation costs (CI) and various environmental regulation tools are like the financing constraint (KZ) results. Due to the existence of a “pollution paradise,” enterprises tend to relocate high-pollution businesses to these locations when facing substantial pressures from environmental regulation. However, the impact of relocation costs on cash flows will become an important factor that may restrict enterprises from making such decisions. If relocation costs are high, managers may choose short-term financial investment to alleviate the private benefits reduction caused by the pressure of environmental protection. When relocation costs are high, the higher the pressure from environmental regulation, the higher the financial investment level of entity enterprises, similar to the financing constraint influence mechanism. Therefore, in the face of different environmental regulation tools, relocation costs and financing constraints play similar roles; both change managers’ financial investment decisions by affecting cash flows.
4.4.2 Heterogeneity test of heavy pollution industries
The environmental protection requirements for heavy pollution industries are higher, and the performance pressure on these entity enterprises is correspondingly greater. Based on Wenjing and Xiaoyan (2015), the enterprises were grouped into heavy pollution and non-heavy pollution industry groups according to the standards in the “Guidelines for Environmental Information Disclosure of Listed Companies” published by the Ministry of Environmental Protection in 2010. Group regressions were performed, and the test results are shown in Table 9. Enterprises in 16 industries are classified as the heavy pollution industry group, including thermal power (D44), iron and steel (C31), cement (C30), electrolytic aluminum (C32), coal (B06), metallurgy (C31/32), chemical (C26), petrochemical (C25), building materials (C30), papermaking (C22), brewing (C15), pharmaceutical (C27), fermentation and textile (C17), tanning (C19) and mining (b), and those in all other industries are included in the non-heavy pollution industry group. Columns (1), (2), and (3) are the grouping regression results of the heavy pollution industries, and columns (4), (5), and (6) are the grouping results of the non-heavy pollution industries.
TABLE 9 | Grouping test results of heavy and non-heavy pollution industries.
[image: Table 9]From the results in columns (1) and (4), command-type environmental regulation tools (GZ-Com) play a significant role in both subsamples (p < 0.05), indicating that mandatory environmental regulation tools place great pressure on managers, leading to an increase in financial investment levels. As columns (2) and (5) show, public-participation-type environmental regulation tools (GZ-Pub) play a stronger role in the subsample of non-heavy pollution industries (p < 0.1), indicating that public supervision such as public opinion does not increase pressure on managers of heavy pollution enterprises. The results in columns (3) and (6) indicate that market-incentive-type environmental regulation tools (GZ-Inc) play a stronger role in the heavy pollution subsample (p < 0.01). Although the regression coefficient in the subsample of non-heavy pollution industries is positive, it is not significant. This shows that heavy pollution entity enterprises face strong pressure from environmental protection indicators and urgent demand for green innovation. Positive incentive tools such as taxation can encourage them to focus more on process improvement and green innovation, thus effectively reducing their financial investment level. However, there is not enough motivation for non-heavy pollution entity enterprises to continue to devote themselves to environmental protection innovation after they obtain environmental regulation incentives. Instead, part of the incentives may be reused for financial investment.
4.4.3 Firm size heterogeneity test
To some extent, a company’s size can represent its capability to resist risk. In the presence of strict environmental regulation tools, large enterprises tend to more easily digest the performance pressure brought about by environmental protection policies and transform themselves with the help of regulatory tools. However, this is not the case for small and medium-sized enterprises. Based on Yuping et al. (2021), the study’s full sample is divided into two subsamples, large enterprises and small and medium-sized enterprises (SMEs), for an additional grouping test. The median of total assets is used to divide the sample. Columns (1), (2), and (3) in Table 10 present the grouping test results of SMEs (where firm size is smaller than the median), and columns (4), (5), and (6) report the grouping test results of large enterprises (where firm size is larger than the median).
TABLE 10 | Grouping test results of firm size.
[image: Table 10]Compared with SMEs, the relationship between command-type environmental regulation tools (GZ-Com) and the level of financial investment (Fin) disappears in the subsample of large entity enterprises, but the coefficient of public-participation-type environmental regulation tools (GZ-Pub) is still significantly positive at the 1% level. This shows that although large enterprises can better absorb the pressure of a performance decline brought about by environmental protection policies, public-participation-type environmental regulation tools may still put more pressure on managers through corporate social responsibility, word of mouth, and other means, resulting in further improvement in the financial investment level of entity enterprises.
5 DISCUSSION
This study uses Chinese A-share entity listed companies from 2007 to 2019 as its sample to test the relationship between various environmental regulation tools and entity enterprise financial investments. Three approaches are used to perform the tests: a fixed-effects panel regression model, the two-stage least squares method, and an intermediary effects model.
First, negative punishment-type environmental regulation tools increase the financial investment levels of entity enterprises, while positive incentive-type environmental regulation tools have a negative impact on financial investment levels (see Table 3). This indicates that command-type and public-participation-type environmental regulation tools apply “pressure mechanisms” to enterprises (He et al., 2022), a result that is consistent with Zhang and Cheng’s (2022) conclusions. This occurs because environmental regulation increases enterprise cash holding levels, which has the same effect as increasing financial investment levels; both are aimed at overcoming short-term difficulties. However, market-incentive-type environmental regulation tools do not increase enterprise financial investment levels (Xing and Fengzhong, 2022), although they do increase industrial investment such as green innovation; this applies a “compensation mechanism” (Pickman, 1998; Chen et al., 2022; Shi and Li, 2022). These findings explain why there are two opposing conclusions in the previous studies.
Second, the managerial incentive mechanism is the intermediary between environmental regulation and enterprise investment (see Table 7 and Figure 1), a finding unique to this study. Research on the relationship between macro-environmental policies and micro-enterprise decision-making primarily focuses on internal and external factors such as government subsidies (Zhang and Cheng, 2022) and financing constraints (He et al., 2022). However, enterprise investment decisions reflect the behaviors of managers who form investment preferences after combining various factors and private benefits. Different environmental regulation tools change managers’ private benefits through the mechanisms of “whipping the fast ox” and “heavy rewards and light punishments,” causing their investment preferences to shift to financial investment or green innovation; this in turn determines the level of investment. This is a major finding of this study.
Third, financing constraints increase the financial investment level of entity enterprises (see Table 8). The results of this study are supported by Zhang and Cheng (2022), who indicate that limited bank loans will lead to an increase in the cash holdings of high pollution enterprises due to financing constraints. Therefore, enterprises are more inclined to seek short-term profits through the financial market to alleviate the pressure brought about by tough environmental regulation tools. At the same time, relocation costs enhance the positive effect of “negative punishment” type environmental regulation tools on financial investment (see Table 8). This supports the “pollution paradise” hypothesis; that is, high-polluting enterprises will be forced to relocate to areas with lower environmental protection requirements (Jaffe et al., 1995; Kellenberg, 2009). Affected by relocation costs when faced with intense environmental regulation, entity enterprises will face serious operating pressure, and managers tend to alleviate the reduction of private benefits through short-term financial investment.
Fourth, in heavy pollution industries, the significance between “negative punishment” environmental regulation tools and financial investment levels decreases (see Table 9). Consequently, when faced with strong environmental protection indicators, heavy pollution entity enterprises tend to change the situation through process improvement and green innovation (Guangsheng et al., 2021; Xing and Fengzhong, 2022). Moreover, large enterprises are more tolerant of command-type environmental regulation tools and more sensitive to public-participation-type environmental regulation tools (see Table 10). The larger the firm, the more likely that public-participation-type environmental regulation tools will pressure managers through social responsibility, goodwill, and other ways, increasing financial investment levels.
Overall, this study has made innovative breakthroughs in the aspects of environmental regulation, enterprise investment, managerial incentive mechanisms, and the applicability of environmental regulation tools. On the one hand, it enriches the existing literature on the transmission path of macro-environmental policies to micro-enterprise decision-making and highlights managers’ behavior as the main path. On the other hand, the study proposes that there is certain applicability and combinations of environmental regulation tools, and some important combinations are revealed. When the degree of financing constraints, relocation costs, pollution, and firm size differ, the effectiveness of various types of environmental regulation tools also differs. These findings are similar to those of the latest studies by Cheng and Kong (2022), Shi and Li (2022), and Zhang et al. (2022), all of whom conclude that different environmental tools need to be used together. Therefore, as policy makers and executors, government officials and managers should fully consider multiple factors such as region, environment, and enterprise characteristics, to implement reasonable environmental regulation tools.
6 CONCLUSION
This study empirically tests the relationship between different types of environmental regulation tools and financial investment levels of entity enterprises using provincial data including pollution emission, pollution control investment, and recommendations by the National People’s Congress, combined with data from Chinese A-share listed companies. Fixed-effects regression results show that negative punishment-type environmental regulation tools have a positive impact on the financial investment levels of entity enterprises, while positive incentive-type environmental regulation tools inhibit financial investment levels. The results of the mechanism analysis show that these impacts are formed through managerial incentive mechanisms. Heterogeneity tests found that the degree of financing constraints and relocation costs affect managers’ financial investment decisions by changing enterprise cash flows, strengthening the positive effect of command-type and public-participation-type environmental regulation tools on the financial investment level, and inhibiting the negative effect of market-incentive-type environmental regulation tools. Meanwhile, entity enterprises in high-pollution industries are more sensitive to command-type environmental regulation tools, and public-participation-type environmental regulation tools play a more significant role in large entities.
6.1 Theoretical contribution
First, although Dong et al. (2022), Chen et al. (2020), and Langpap and Shimshack (2010) all confirmed that environmental regulation tools have certain governance effects, there was still an absence of heterogeneity analysis of different types of environmental regulation tools. This resulted in two opposite conclusions about the most effective regulatory mechanism; some supported the use of “pressure mechanisms” (Mani and Wheeler, 1998; Silvia et al., 2017; Zhang et al., 2018; Petroni et al., 2019; Zhou et al., 2020), while other favored “compensation mechanisms” (Qiaoxin, 2021). This study considers two general types of environmental regulation tools—negative punishment types and positive incentive types—and examines their influence mechanisms. The results show that command-type and public-participation-type environmental regulation tools have the characteristics of negative punishment, which can positively promote the financial investment levels of entity enterprises in the short term. Market-incentive-type environmental regulation tools have the characteristics of positive incentives, which can restrain enterprise financial investment and allow enterprises to invest more resources in physical investment fields such as green transformation and development. The findings provide support for applying different types of environmental regulation tools.
Second, previous studies have focused on the impact of environmental regulation on the investment direction of enterprises (Haijing et al., 2021; Maomao and Yanyan, 2021), ignoring the influence logic between them. Few studies have deeply explored the transmission mechanism between cross-latitude factors. The results of the mechanism analysis show that environmental regulation tools mainly affect managers’ private benefits through incentive mechanisms such as “whipping the fast ox” and “heavy rewards and light punishments,” alleviating cost pressures, obtaining tax reductions, and financial incentives, which in turn affect their financial investment preferences, and ultimately change the financial investment levels of entity enterprises. This study decodes the “black box” between macro-environmental policy and micro-enterprise decision-making and proposes that a managerial incentive mechanism plays an intermediary role between environmental regulation tools and the financial investment levels of entity enterprises. This finding establishes the relationship between the two and reveals the specific path of policy effects.
6.2 Managerial implication
Green mountains, clear water, clear seas, and blue sky are precious treasures that cannot be bought or borrowed. Different types of environmental regulation tools have played a huge role in improving China’s environmental problems. However, in the implementation process, there is a contradiction between the government’s environmental competition and the environmental pressures placed on enterprises (Raffin, 2014; Dao and Edenhofer, 2018). Under the comprehensive effect of environmental regulation tools and green transformation and development, managers’ investment decisions and the financial investment levels of entity enterprises will change accordingly.
This study’s findings can be of significant help to enterprises in better designing their managerial incentive mechanisms and adjusting their investment direction. The study suggests that enterprises should pay attention to the long-term aspect when designing managerial incentive systems. Managers are at the helm of an enterprise. When environmental problems are more prominent, environmental protection indicators should be added to managerial incentive mechanisms, so they can actively cooperate with regional environmental protection policies to achieve green production. This finding’s managerial implications confirm that the choice of environmental regulation tools, the intensity of managerial incentives, and the financial investment levels of entity enterprises need to be controlled within reasonable ranges.
6.3 Practical/social implications
First, this study provides practical suggestions for local governments as they choose environmental protection policies. During the tenure of local government officials, environmental constraints have been incorporated into the promotion competition system, forcing officials to choose between short-term and conflicting goals. The methods must suit the situation based on the pollution levels and enterprise characteristics. The findings provide a theoretical basis for the proposed policy recommendations for local governments.
Second, entity enterprises are also faced with the two contradictory goals of economic growth and short-term environmental protection. With a goal of minimizing their pains in the process of green transformation and development, this study provides decision-making ideas conducive to long-term development. For entity enterprises with low degrees of pollution, the application scenarios and practices of market-incentive-type environmental regulation tools should be expanded and strengthened. As positive incentive types of environmental regulation tools, they not only can reduce enterprise resistance to environmental protection indicators, but also avoid the emergence of “pollution paradises.” For large enterprises with high pollution, environmental violations should be curbed and punished more severely, although strict environmental law enforcement and environmental indicator systems will lead to some increase in the financial investment levels of entity enterprises, the lesser evil should be chosen when the two evils intersect. For this purpose, financial investment can be used to overcome short-term difficulties.
Third, the use of Chinese A-share listed companies as a sample for the empirical research is a valuable supplement to the study of environmental regulation effects. Unlike developed countries, which prefer market-incentive-type environmental regulation tools, developing countries mainly use command-type tools, such as performance assessments, laws, and regulation. This study overcomes the limitations of previous studies of mature companies in developed countries and provides a useful supplement and empirical reference for forming environmental regulation policies in emerging economies.
6.4 Limitations and future work
This study focuses only on the implementation effects of three types of environmental regulation tools at the micro level and thus has certain limitations. For example, although it examines the impact of environmental regulation tools on short-term financial investments of entity enterprises, its ultimate impact on green transformation and development of enterprises has not been comprehensively evaluated from a long-term perspective. At the same time, due to changes in external environments such as COVID-19 and financial supervision, current theoretical development is far behind the progress of practical evolution, which needs further in-depth research. In addition, this study only uses data from Chinese listed companies, which certainly affects generalizability. In the future, data from major developing countries such as Russia and Brazil, as well as data from developed countries like the United States, should be used for comparative analysis.
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FOOTNOTES
1It has been argued that the incentives enterprises use for managers often end up having the effect of “whipping the fast ox,” that is, the higher the manager’s profits, the greater their requirements are. In effect, the incentives actually punish the managers that are more efficient.
2The stock exchange uses the notation “special treatment” (ST) for listed companies with abnormal financial or other conditions to alert investors of the associated risks. A company that has experienced losses for more than 3 years is then marked as *ST. PT stands for ‘particular transfer’ and refers to the special transfer service for suspended stocks.
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Fixed Effects

Obs
adj. B

‘Mhold (1)

0022+%
(4.084)

~0013
(-0.692)
0,587
(4.361)
~0.134%
(-2290)
~0.077*
(-1.679)
~0.034+*
(-12.225)
0032+
(8.615)
0,005+
(2914)
0.026*
(1.790)
0,006+
(10.550)
~0.204"*
(-30216)
0,038+
(5314)
0,095+
(4.587)
0.004
(1314)
~0.003+*
(=7.152)
0142
(1477)
~0.454
(-1416)
Yes
23268
0.103

Fin (2)

~0.003**
(-3.038)

0003+
(2.148)
~0.094%+*
(-25.018)
0073+
(2878)
~0.026***
(-3.046)
0006
(-0.750)
00017
(1.992)
-0.000
(=0.101)
0,001
(-3.910)
0013+
(-4.404)
00017
(8.737)
0.000
(0338)
~0.005***
(-3.814)
-0.008*
(-2.142)
—-0.004**
(-7.357)
~0.000%**
(-4.917)
-0015
(~0.986)
05687
(8.496)
Yes
23268
0164

Mhold (3)

0,000+
(7.735)

-0013
(-0.682)
05824
(4.316)
~0.138*
(-2.348)
-0.085*
(~1.865)
~0.034***
(-12.315)
00347
(9.226)
0005
(2.760)
0.021
(1.430)
0006
(10.611)
0200+
(-29.401)
0036
(5.018)
0,093+
(4.484)
0.004
(1.560)
-0.002°%*
(-5523)
0.107
(1.206)
~0.590*
(-1.841)
Yes
23,268
0.104

Fin (4)

0,000
(2181)

0.002¢
(1.934)
~0.095%
(~25.086)
0.070*+*
(2.757)
~0.026%
(-3.012)
~0.007
(-0.887)
0.001%
(2172)
0.000
(0.278)
~0.001++
(-3.974)
~0.014++
(-4488)
0,001+
(8.984)
0.001
(1.057)
~0.005++
(~3.863)
~0.008**
(-2.120)
~0.004+%
(-7.118)
~0.000%+
(~4.094)
0014
(0.998)
054144
(8.051)
Yes
23,268
0.164

Mhold (5)

-18.203
(-3.364)

-0.010
(~0.540)
0614
(4.544)
0144
(-2.436)
-0.071
(-1.547)
0035+
(-12.490)
00314+
(8.436)
0005+
(3.092)
0024*
(1.697)
0,006+
(10.187)
0206
(-30692)
0036+
(5.073)
0094+
(4.524)
0.006*
(1.953)
0003+
(-6.536)
-0.143
(-1.518)
-0.585*
(-1.794)
Yes
23,268
0.102

Fin (6)

-1592¢
(-1.831)
0,002+
(2.022)
~0.094°*
(-25.016)
0,072+
(2.837)
~0.027°**
(=3.061)
~0.006
(-0.771)
0.001%
(2.120)
~0.000
(-0.022)
~0.001°**
(-3.829)
~0.013**
(~4.426)
0,001
(8.822)
0.001
(0.775)
~0.005**
(~3.864)
0008
(-2.110)
~0.004°**
(~6.747)
~0.000°**
(-4.294)
~0.005
(-0301)
0536
(7.884)
Yes
23,268
0.164

Notes: t-test values in brackets, ***, **, and * indicate p < 0.01, p < 0.05, and p < 0.10. Fixed effects include industry, year, and province.
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Explanatory
variables

Control variables

Fixed effects

Variable name

Financial investment level of entity
enterprises

Command type environmental regulation
tool

Public-participation type environmental
regulation tool

Market-incentive type environmental
regulation tool

Financial leverage
Net profit margin on total assets
Return on equity

Net cash flow from operations
Corporate value

Total market value

Board size

Management sharcholding

Senior executives” academic background

Company’s establishment period
Enterprise nature

Technological attributes

Type of audit opinion

Regional gross domestic product per capita
Regional fixed asset investment

Regional real estate investment

Industry

Year

Region

Symbol
Fin

GZ-Com

-Pub

GZ-Inc

Lev
ROA
ROE
CcFo
TobinQ
™V
Board
Mhold
Meoll

Age
SOE
Tech
Opin
GDP_P
FA

HI
Industry
Year

Province

Calculation/Description
Sum of financial assets/total assets

Calculated using regional industrial wastewater discharge, industrial SO, emissions, and
industrial soot emissions

Number of NPC recommendations

Ratio of investment completed in regional industrial pollution control to gross regional
product

Total liabilities/total assets

Net profit/Total assets

Net profit/shareholders’ equity

Net cash flow from operating activities/total assets

Market value/total assets

In (total market value)

Number of members of the board of directors

‘The value of management shareholding is 1. Otherwise, it is 0

Equals 1 if senior executive has working experience in universities or scientific research
institutions. Otherwise, it is 0.

Sample year—year company was established +1
Equals 1 if the enterprise is state-owned enterprise. Otherwise, it is 0

Equals 1 if the enterprise has high-tech qualifications. Otherwise, it is 0

Equals 1 if the enterprise received an unqualified audit opinion. Otherwise, it is 0
Index of per capita GDP of provinces

Growth rate of fixed asset investment by province

Real estate investment by province/Gross regional product

Industry dummy variables

Year dummy variable

Dummy variable of the province where the enterprise is registered





