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To reverse the trend of ecological environment deterioration, the government tries to stimulate firms to participate in environmental governance through environmental regulation. Then, which environmental regulation tools can better drive firms to carry out environmental governance activities needs to be corroborated by empirical studies. Using a sample consisting of Chinese A-shares listed firms from 2015 to 2019, this article investigated the effects of two heterogeneous environmental regulation tools (environmental penalties and environmental subsidies) and their interactions on corporate environmental investment. The results showed that environmental penalties have a positive impact on corporate environmental investment. Furthermore, the heavier the penalty or the higher the administrative level of the penalty subject, the more pronounced is the impact of environmental penalties on corporate environmental investment. Firms that receive environmental subsidies do not increase their investment in environmental governance. A series of robustness tests further verify that penalties have a greater impact on the environment than subsidies. In addition, it is found that environmental penalties have an environmental deterrent effect on other firms in the same industry. Our work presents evidence for the economic consequences of environmental regulation and supplements the mechanism of environmental regulation affecting corporate environmental governance. Meanwhile, this article also provides essential guidance for the positive role of environmental penalties in driving corporate environmental governance and has important practical significance for emerging market countries to choose appropriate environmental regulation tools to promote corporate green development.
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1 INTRODUCTION
With the deterioration of the global ecological environment, the contradiction between economic growth and environmental carrying capacity has increased dramatically. Environmental protection has drawn increasing attention from countries around the world. Firms, as the main producer of pollutants, should take the initiative to assume responsibility for environmental governance (Huang and Lei, 2021). However, environmental resources are typically public goods with conspicuous characteristics of high risk, positive externality, and uncertainty of return. In addition, compared with general investment, environmental investment requires more financial support and has a longer payback period. Therefore, in the absence of external pressure, most firms lack the motivation to carry out environmental governance activities (Hartl, 1992; Orsato, 2006; Arouri et al., 2012; Borghesi et al., 2015). The key to encouraging firms to engage in environmental governance is to exert external pressure through government intervention. The government guides and promotes firms to participate in environmental governance through the “visible hand,” which is the key measure of the environmental governance system adopted by various countries (Leiter et al., 2011; Liu et al., 2021).
The government usually plays the role of “two hands” in environmental governance. Using environmental policies to formulate various indicators, the “punishing hand” is used to punish firms that violate or exceed the set indicators, and the “supporting hand” is used to reward firms that meet the standards. By utilizing hard and soft constraint indexes, environmental governance is internalized into the production decisions of firms. In this context, scholars have focused on the impact of the government’s “two hands” on environmental governance. For example, using Chinese data, Dong et al. (2022) and Li et al. (2021) have confirmed that imposing pollution fees or environmental taxes can effectively reduce the regional pollutant discharge. However, this result is not supported by the works of Qu and Sun (2022). They found that higher carbon tax pricing is not necessarily conducive to promoting the implementation of carbon emission reduction. Esen et al. (2021) asserted that there is a non-linear relationship between environment-related taxes and ecological balance by using data from 15 EU countries. Wang and Zhang (2020) emphasized that state subsidies could increase firms’ efforts in green governance.
Although the effects of “two hands” of government penalties and subsidies on corporate environmental responsibility have been studied separately, deficiencies remain. The first problem is that existing studies have focused on government penalties such as environmental taxes and pollution fees (Li and Peng, 2020; Li et al., 2021; Dong et al., 2022), but little attention has been paid to the impact of environmental violation penalties. Wang et al. (2003) indicated that Chinese firms have strong bargaining power with local environmental authorities in paying pollution charges, and such penalties are influenced by political factors. The disciplinary effect of environmental violation penalties on firms is greater than environmental taxes and pollution charges. On the one hand, environmental violation penalties reflect the additional administrative punishment that firms need to receive besides paying pollution charges and environmental taxes. On the other hand, firms’ environmental violations will be publicized to the public, making the firm’s violation information transparent and having a stronger impact on the firm’s economic and reputation penalties. Therefore, it is more meaningful to examine the government’s “punishing hand” from the perspective of environmental violation penalties than pollution charges and environmental taxes. The second problem is that the literature uses government subsidies as the government’s “supporting hand” to examine its impact on environmental governance (Lee et al., 2017; Wang and Zhang, 2020), while ignoring the environmental subsidies that are most relevant to the environment. Environmental subsidies and government subsidies have different incentive effects on corporate environmental investment. Government subsidies can be used for multiple aspects of a firm’s operation, and they might be embezzled or misappropriated, while environmental subsidies are mainly used for environmental governance. So it is significant to investigate the relationship between the government’s “supporting hand” and environmental governance from the perspective of environmental subsidies.
According to our survey, previous studies have not directly used empirical data to compare the impact of two different government regulation tools on corporate environmental governance. Thus, our article attempted to fill this void by using environmental violation penalties as a proxy for the “punishing hand” of the government and using environmental subsidies to measure the “supporting hand” of the government. We empirically tested the effects of two different environmental regulation tools on corporate environmental investment by using the data on Chinese A-shares listed firms from 2015 to 2019. Distinguishing the impact of environmental penalties and environmental subsidies on firms’ environmental investment behavior has important practical implications for emerging market countries to choose reasonably environmental regulation tools.
We have made several contributions to the literature in three aspects. First, we focused on the impact of two kinds of environmental regulation tools—penalties and subsidies—on firms’ environmental investment behavior. The empirical results supported that the environmental regulation tool that promotes firms to increase investment in environmental governance is environmental penalties rather than environmental subsidies. This finding enriches the research on the economic consequences of environmental regulation and provides new ideas for promoting the green development of enterprises. Second, our study broke through the limitations of the previous literature on corporate environmental investment from the perspective of corporate governance and resource constraints (Fryxell and Lo, 2003; Li et al., 2020; Zhang et al., 2022) and found that environmental penalties force firms to engage in environmental governance activities. However, based on the motivation of legitimacy, firms focus on terminal governance by purchasing or modifying environmental equipment rather than increasing investment in green innovation, which is a root governance behavior. Thus, the findings obtained in this study contribute significantly to the relevant research on the instrumental motivation of corporate environmental investment. Finally, from the perspective of environmental penalties, this article supplements the influence mechanism of environmental regulation on corporate environmental governance and also provides theoretical guidance for the government to choose effective environmental regulation tools.
The remainder of this article is organized as follows. Section 2 reviews the prior research on environmental regulation and environmental investment. Section 3 proposes the hypotheses. Section 4 describes the data and variables. Section 5 reports the empirical results. Section 6 summarizes the conclusions of the study and provides policy implications.
2 LITERATURE REVIEW
2.1 Corporate Environmental Investment
With the increasing consumer demand for green products and the strengthening of government environmental supervision, corporate environmental investment has become the focus of stakeholder attention. The concept of corporate environmental investment is divided into two categories: the cost theory and investment theory. According to the cost view, environmental investment is a cost burden of enterprises, that is, the total cost paid by enterprises to control pollution, which will not bring benefits to enterprises (Kim and Statman, 2012). From the perspective of investment, environmental investment has investment properties, and environmental investment subjects use their funds to improve environmental quality, which can bring economic, environmental, and social triple benefits to enterprises (Aksak et al., 2016).
A large volume of the literature has documented different motivations for firms to make environmental investments. One view holds that firms’ environmental investment is a voluntary and proactive behavior because it helps firms gain competitive advantage (Porter and Vanderlinde, 1995) and receive a good social reputation (Lundgren, 2003; Maxwell and Decker, 2006; Aksak et al., 2016). Another view, however, holds that environmental investment is an involuntary and passive action by firms under coercive pressure (Hartl, 1992; Gray and Shadbegian, 1998; Arouri et al., 2012; Maggioni and Santangelo, 2017; Liao, 2018). Environmental investment has become a strategic tool for firms to achieve multiple development goals.
2.2 Environmental Regulation and Corporate Environmental Investment
Firms are rule followers and will inevitably be influenced by environmental regulation in order to survive (Gray and Shadbegian, 1998). In this context, prior research has analyzed the impact of environmental regulation on corporate environmental investment. Supporters of the view that environmental regulation inhibits corporate environmental investment believe that environmental regulation increases corporate production costs and crowds out investment in other economic projects, all of which contribute to the lack of enthusiasm and motivation for enterprises to assume environmental responsibility (Orsato, 2006; Arouri et al., 2012). Conversely, arguments in favor of the role of environmental regulation as a catalyst for environmental investment claim that environmental regulation can overcome organizational inertia by exerting external pressures and convert external pressure into incentive mechanisms to promote corporate environmental investment (Leiter et al., 2011; Maggioni and Santangelo, 2017; Liao, 2018; Huang and Lei, 2021).
As can be seen, no consistent conclusion has been reached on the impact of environmental regulation on corporate environmental investment. Existing studies have incorporated all environmental regulation tools into the same research framework and ignored the functional differences of heterogeneous environmental regulation tools, which may lead to different conclusions. In addition to some hard environmental regulations, firms also face some soft regulations. So which environmental regulation tools can better drive firms to carry out environmental governance activities needs to be studied. Also, whether environmental violation penalties and environmental subsidies, as two different environmental regulatory tools, have different impacts on corporate environmental governance should be studied. It remains highly desirable to study the impact of heterogeneous environmental regulatory tools on firms’ strategic decisions related to the environment.
3 HYPOTHESIS DEVELOPMENT
3.1 Environmental Violation Penalties and Corporate Environmental Investment
3.1.1 Crowding-in Effect
Research evidence suggests that strict supervision and law enforcement are the primary drivers for firms to improve environmental quality (Greenstone and Hanna, 2014). Environmental violation penalties may stimulate firms to increase their investment in environmental governance through external pressures and cost effects. According to the legitimacy theory, organizational legitimacy is one of the reasons for corporate environmental efforts (Thomas and Lamm, 2012; Kuo and Chen, 2013; Berrone et al., 2017). Environmental violations send a signal that the firm has damaged the environment and failed to undertake environmental responsibility, which will provoke public condemnation of the firm. The violating firms not only have to face the government’s supervision and consumers’ doubts but also have to deal with the pressure of public opinion and the trust crisis of employees. Under multiple external pressures, firms cannot avoid their pollution problems. Environmental investment is considered to be an important measure for firms to maintain organizational legitimacy (Maxwell and Decker, 2006). Thus, driven by the motivation of gaining legitimacy, violating firms will increase environmental investment.
In addition to external pressures, environmental violations may also stimulate firms’ environmental investment by increasing the economic cost pressure. China has introduced daily and unlimited penalties for environmental violations and added harsh penalties such as production restriction, production suspension, and administrative detention, which indicates that the cost of violations will increase significantly. Moreover, environmental violations will be disclosed to external stakeholders, which will undoubtedly bring a series of negative consequences to the violating firms, including stock value decline (Dasgupta et al., 2006; Xu et al., 2012), reputation damage (Karpoff et al., 2005; Zou et al., 2015; Lin et al., 2016), restricted financing (Zou et al., 2017), and consumer boycott (Grappi et al., 2013; Long and Liao, 2021). Hence, we can infer that the economic benefits of damaging the environment are far lower than the economic costs of environmental penalties; the illegal cost of firms is higher than the amount of environmental protection investment, thus constructing a mechanism for firms to increase their investment in the environment.
Therefore, our hypothesis is drawn from the aforementioned discussion and is stated formally as follows:
H1-a: Environmental violation penalties are positively associated with corporate environmental investment.
3.1.2 Crowding-out Effect
Environmental governance relies on a large amount of capital investment. Environmental investment not only has the characteristics of long cycles and positive externality but also restricts and crowds out corporate investments in other economic projects. In the short term, environmental investment will weaken firms’ profitability and has high opportunity costs (Gray and Shadbegian, 2003). Therefore, most firms do not have the awareness of taking the initiative to invest in environmental protection (Arouri et al., 2012). Violating firms need to pay fines for polluting the environment, which increases their financial burden and further squeezes resources for environmental governance. Currently, environmental penalties in China are imposed on a per-case basis, and the threat is not permanent. This may prompt firms to keep pollution within standards by suspending production and reducing production activities, rather than taking environmental investment actions such as purchasing pollution treatment equipment, improving green production processes, and developing green technologies. It has been documented that environmental violators prefer to increase the number of environmental disclosures to report favorable environmental information to conceal their environmental irresponsibility (Patten, 1992). Empirical evidence from Shevchenko (2021) highlighted that imposing penalties on firms for environmental violations leads to the deterioration of corporate environmental performance. Prechel and Zheng (2012) have also disclosed that environmental penalties cannot induce firms to invest in pollution control technologies. Thus, we proposed the following hypothesis:
H1-b: Environmental violation penalties are negatively correlated with corporate environmental investment.
3.2 Environmental Subsidies and Corporate Environmental Investment
3.2.1 Crowding-in Effect
Resource dependence theory suggests that firms need sufficient financial support to undertake environmental responsibility (Zhang et al., 2022). In recent years, environmental performance has played an increasingly important role in the evaluation of Chinese government officials. Under the pressure of environmental protection, local governments have provided environmental subsidies to firms, requiring them to take responsibility for environmental governance, which prompts firms to use environmental subsidies to directly invest in environmental governance to meet the environmental requirements of local governments (Wang et al., 2021). In addition, environmental subsidies can bridge the gap between environmental benefits and environmental costs, which will diminish firms’ aversion to environmental governance and enhance their willingness to invest in the environment. Specifically, firms engage in a range of environment-related activities, such as purchasing clean manufacturing equipment and researching green technologies, all of which require high capital support. The introduction of environmental subsidies alleviates the shortage of funds required for environmental investment and compensates for the external costs of environmental governance (Lin et al., 2015). Thus, environmental subsidies can motivate firms to invest in environmental governance. Combining these arguments, our hypothesis is formally stated as follows:
H2-a: Environmental subsidies are positively associated with corporate environmental investment.
3.2.2 Crowding-out Effect
However, China’s market is still immature, and there are problems such as information asymmetry and ineffective market supervision, which may lead to a crowding-out effect of environmental subsidies on corporate environmental investment. On the one hand, the existence of information asymmetry makes it difficult for the government to obtain accurate information about the environmental conditions of firms. Some firms may disguise green projects in order to obtain environmental subsidies and then transfer these subsidies to other economic investment projects, resulting in a mismatch between environmental subsidies and investment projects (Ren et al., 2021). On the other hand, the Chinese government plays an important role in resource allocation, which has fostered rent-seeking opportunities for firms (Du and Mickiewicz, 2016). Evidence has shown that firms can obtain large amounts of government subsidies by structuring political connections through rent-seeking behavior (Lee et al., 2017; Tao et al., 2017). However, due to the high cost of rent-seeking, subsidies obtained by firms may be used for projects with high economic returns, thus crowding out green investment and ultimately making environmental subsidies fail to achieve the original intention of encouraging firms to participate in environmental governance. Thus, we proposed the following hypothesis:
H2-b: Environmental subsidies are negatively related to corporate environmental investment.
Based on the aforementioned view, the research framework of this study is shown in Figure 1, which integrates the relationships among two heterogeneous environmental regulation tools and corporate environmental investment.
[image: Figure 1]FIGURE 1 | Analytical framework for hypothetical relationships.
4 RESEARCH DESIGN
4.1 Sample
Chinese A-shares listed companies from 2015 to 2019 were selected for this study. Since the new Environmental Protection Law was implemented in China in 2015, the law has adjusted the degree of environmental penalties and the scope of government subsidies (Liu et al., 2021). To ensure the comparability, integrity, and continuity of data, the study interval was chosen to start from 2015. Corporate environmental investment data were collected manually by consulting corporate annual reports, social responsibility reports, and environmental reports. All environmental-related expenditures are included in the firm’s environmental investment, such as investment in renewable technologies and improving pollution treatment equipment. The data on corporate environmental violations came from the website of the China Research Center for Public Environment, and relevant data on environmental violation types, disclosure sources, and penalty information were collected manually. Data on environmental subsidies were obtained from the China Stock Market and Accounting Research (CSMAR) government subsidy database, which was determined by searching keywords such as environmental protection, energy conservation, and emission reduction. To improve data quality, we further screened the sample data. First, the financial and insurance industries were excluded because of its special characteristics. Second, firms with ST (special treatment) and PT (particular transfer) were not included. Third, firms with crucial missing data were also excluded. With the aforementioned screening, our final sample consisted of 14,511 observations from 3,469 listed firms.
4.2 Variable and Measures
4.2.1 Dependent Variable
Environmental investment (EPI) is the dependent variable in our analysis. The intensity of environmental investment is measured by dividing the amount of environmental investment of the firm in the current year by its total income in the previous period. According to the direction of enterprise investment, environmental investment is divided into three types: environmental governance equipment investment (EPIF), green R&D investment (EPIR), and environmental governance engineering investment (EPIE). To the best of our knowledge, green R&D investment reflects the intensity of environmental governance and is considered to substantially improve the environmental quality. Investment in environmental governance equipment includes the purchase and improvement of environmental pollution control facilities. Environmental governance engineering investment refers to the engineering projects invested by firms in pollution control, ecological protection, and other aspects.
4.2.2 Independent Variable
Environmental violation (EV) penalty is the independent variable. The existing literature on environmental penalties includes all types of violations in the same sample, but certain violation penalties (e.g., improperly set pollution signs and non-functional pollution equipment) do not substantially affect corporate environmental investment, and inclusion of these samples may lead to biased results. Therefore, this article selects the violation penalties (e.g., excessive pollution emissions, lack of pollution treatment equipment) that are most likely to affect corporate environmental governance investment, which can supplement the literature on environmental violations. A dummy variable is used to measure whether the firm has been subject to environmental penalties, and EV is assigned to 1 if the firm has received environmental penalties and 0 otherwise. The actual effect of environmental penalties is also affected by the severity, frequency, and subject of the penalty. According to the website of China Public Environment Research Center, the severity of environmental violation penalties (EVD) is divided into 1–12 points, with higher scores indicating heavier penalties. The frequency of environmental violation penalties (EVQ) is the sum of the number of violations that occur in a firm during each year. The subject of environmental penalties (EVS) is divided into four categories: county, city, province, and country. The higher the administrative level of the subject of the penalty, the stronger is the deterrent effect on the firm.
Environmental subsidy (ESUB) is another independent variable. To eliminate the influence of individual characteristics of firms, we used the environmental subsidy standardized by operating income (ESUB1) and the environmental subsidy normalized by total assets (ESUB2) to measure the size of government environmental subsidies received by firms. There are two types of government environmental subsidies. One is the environmental subsidy in the form of bonuses (ESUBA), such as bonuses awarded by the government to firms for their outstanding contributions to the environment, which generally accounts for a relatively small proportion. Another category is special environmental subsidies (ESUBS), such as subsidies given to support firms to develop or build energy-saving and environmental protection technology, which accounts for a relatively large proportion.
4.2.3 Control Variables
Following the conventional practice of the existing literature (Leiter et al., 2011; Huang and Lei, 2021), we included a series of firm-specific characteristics that could influence a firm’s environmental investment activities as follows: firm size (Size), property rights (State), profitability (Roa), leverage ratio (Lev), power balance with a shareholder structure (Ebd), investment opportunities (Tobinq), capital intensity (Tangible), cash flow (Cash), market power (Market), CEO–Chairman duality (Dual), agency cost (Cost), last period environmental investment (LEPI), and firm age (Age). Furthermore, we controlled industry (Industry), year (Year), and province (Province) effects.
4.3 Research Model
In the research sample of this article, not all firms have environmental investments. The value of dependent variables in some samples is 0. Therefore, we developed the following Tobit regression model to capture the effect of environmental penalties on corporate environmental investment:
[image: image]
where EPI represents the environmental investment by firm i in the year t. α0 is a constant. EV denotes the environmental violation penalties. Variable control is a vector of control variables. ut, λj, and δp represent the year fixed effects, the industry fixed effects, and the province fixed effects, respectively. ε is an error term. The standard errors are corrected for heteroskedasticity and clustered at the firm level. To reduce potential endogenous problems in this article, the independent variable is lagged by one period.
We developed the following Tobit regression model to capture the effect of environmental subsidies on corporate environmental investment:
[image: image]
where ESUB is the indicator of environmental subsidies. The other variables are defined in the same way as the model (1). In addition, in the research process, we also put environmental violation penalties and environmental subsidies into the same model for the regression test.
4.4 Descriptive Statistics
The statistical results of the main variables at the mean, minimum, and maximum values are reported in Table 1.
TABLE 1 | Descriptive statistics.
[image: Table 1]5 ANALYSES AND RESULTS
5.1 Baseline Regression Results
We used the Tobit model to examine the impact of environmental penalties and environmental subsidies on environmental investment, and robust standard deviation is used to overcome heteroscedasticity; the results are shown in Table 2. The results of column (1) show that the coefficient of EV is positive and significant at the level of 5%, which provides strong support for hypothesis 1a, that is, environmental penalties play a positive role in promoting corporate environmental investment. In columns (2) and (3) of Table 2, the coefficient of ESUB fails the significance test, which indicates that environmental subsidies do not have a substantial impact on corporate environmental investment, and the results do not support hypothesis 2a and 2b. Columns (4) and (5) show the results of environmental penalties and environmental subsidies in the same model. The coefficient of EV is positive and significant at the level of 5%, while the coefficient of ESUB is not significant. This suggests that environmental penalties played a “crowding-in” effect rather than a “crowding-out” effect on corporate environmental investment. The environmental subsidies in China do not exhibit a “crowding-out” or “crowding-in” effect.
TABLE 2 | Baseline regression results.
[image: Table 2]5.2 Sub-Index Regression Results
In this section, we further broke down the indicators to examine the impact of penalties and subsidies on corporate environmental investment.
Panel A in Table 3 reports the regression results for the segmentation direction of corporate environmental investment. The effect of EV on EPIF is not significant (α = 0.002 and p > 0.1), the effect of EV on EPIR is positive and significant (α = 0.014 and p < 0.001), and the effect of EV on EPIE is positive and significant (α = 0.010 and p < 0.1). The aforementioned results imply that firms receiving environmental penalties do not increase green R&D investments but prefer to increase environmental legitimacy by purchasing environmental equipment and investing in environmental engineering projects.
TABLE 3 | Sub-index regression results.
[image: Table 3]The actual effect of environmental penalties is affected by the severity, frequency, and subject of implementing penalties. Therefore, we re-examined the impact of environmental penalties on corporate environmental investment from three aspects: the frequency of penalties, the subject of penalties, and the severity of penalties, and the results are shown in panel B. In column (1) of panel B, the coefficient of EVQ is not significant (β = 0.001 and p > 0.1). In column (2) of panel B, the effect of EVS on EPI is positive and significant (β = 0.003 and p < 0.1). In column (3) of panel B, the coefficient of EVD is significant and positive at the level of 5% (β = 0.003 and p < 0.05). Our results further showed that the higher the administrative level of the penalty subject and the greater the severity of the penalty, the stronger is the positive incentive for firms to invest in the environment. In contrast, the higher the frequency of violations, the weaker is the incentive for firms to participate in environmental governance.
Panel C in Table 3 reports the regression results of different types of environmental subsidies on corporate environmental investment. Columns (1) and (2) are the regression results for environmental bonus grants, and columns (3) and (4) are the regression results for environmental specific grants, which both do not pass the significance test. The reason may be that, at present, China lacks effective assessment standards and supervision mechanisms for the use of environmental subsidies by firms, resulting in a large amount of environmental subsidy funds that do not produce green effects.
5.3 Further Analysis
The aforementioned empirical results demonstrated that environmental violation penalties have a significant positive impact on corporate environmental investment. However, the mechanism of the effect remains unexplored. As we speculated in the hypothesis analysis section, internal resource constraints and external pressures caused by environmental penalties would motivate firms to increase environmental investment.
5.3.1 Motivation Test Based on Internal Resource Constraints
Environmental penalties can only change corporate behavior when it has a significant impact on their production and operation activities. In this section, we aimed to explore the impact of environmental penalties on firms’ risk-taking capacity, debt cost, and financing constraints. Fluctuation of ROA is used to measure the risk-taking level of firms, and a larger value represents a stronger risk-taking ability of firms. Corporate financing cost is measured by dividing its interest expense by total borrowings. The SA index is used as a proxy variable for financing constraint, and the larger the value reflects, the lower is the financing constraint of firms. The results in columns (1)–(3) of Table 4 show that environmental penalties diminish the firms’ risk-taking capacity, increase debt costs, and increase financing constraints, and a series of negative effects will prompt firms to take necessary environmental actions to alleviate the resource constraints caused by penalties, which enhances the motivation of firms to increase investment in environmental governance.
TABLE 4 | Motivation test.
[image: Table 4]5.3.2 Motivation Test Based on External Environment Pressures
In this part, we analyzed how the external environment affects the relationship between environmental penalties and environmental investment from two aspects: the formal institutional environment [regional environmental regulation intensity (Reg)] and the informal institutional environment [market competition (HHI) and media attention (Media)]. The results in columns (4)–(6) of Table 4 show that the cross-product coefficients of EV×Reg, EV×HHI and EV×Media are all significant and positive at the level of 10%. The higher the intensity of regional environmental regulation, the lower is the government’s tolerance for environmental pollution, which will further increase the risk and cost of violating firms. The higher the degree of market competition, the more quickly the negative impact of environmental penalties will be reflected in the product price of the firm, weakening the firm’s market competitiveness. Higher media attention will lead to more negative reports of corporate environmental violations, which will damage firms’ image and reputation. Therefore, it can be seen that environmental penalties significantly increase the external pressure of violating firms and thus have a strong “crowding-in” effect on environmental investment.
5.4 Deterrence Effect of Environmental Penalties
5.4.1 Spillover Effects of Environmental Penalties
When a firm receives an environmental penalty, does it have a deterrent effect on other firms in the same industry? We used empirical evidence to answer this question. The spillover effect of environmental penalties (EVs) is measured by two methods: the logarithm of violating firms in the industry and the ratio of violating firms to the total number of firms in the industry. The sample of firms that have received environmental penalties is excluded, and only the sample of firms that did not receive penalties is retained. The results in columns (1) and (2) of Table 5 show that the aforementioned two variables have a positive impact on the environmental investment of other firms (α = 0.014, p < 0.001; α = 0.356, p < 0.001). As the number of penalized firms in the industry increases, the more environmental risk information is transmitted to other firms in the same industry and the stronger is the environmental deterrent effect, which in turn motivates other firms to increase their environmental investments for precautionary motives.
TABLE 5 | Deterrence effect test.
[image: Table 5]5.4.2 Lasting Effects of Environmental Penalties
The environmental investment with a lag of two or three periods is re-introduced into the regression model as a dependent variable to verify whether environmental penalties have a lasting effect on corporate environmental investment, and the results are shown in columns (3) and (4) of Table 5. It is found that the coefficients of EV are not significant, indicating that environmental penalties have an immediate effect on corporate environmental investment but not a long-term lasting effect.
5.5 Robustness Test
We carried out the robustness test as follows.
We used additional methods to remeasure environmental investment to strengthen our conclusions. Specifically, we applied four methods that are commonly used in academia to remeasure environmental investment. First, we used dummy variables to remeasure EPI. If the firm has environmental investments, EPI is coded as 1 and 0 otherwise. Second, the logarithm of the total environmental investment was used to measure the environmental investment of listed firms. Third, asset-standardized environmental investment was used to measure the environmental investment level of firms. Fourth, the difference between the next year’s environmental investment and the current year’s environmental investment was used to measure EPI. Eq. 1 is tested by remeasuring environmental investment through the aforementioned four methods. The results of panel A in Table 6 show that even if the measurement method of EPI is changed, the coefficients of EV are always positive and significant, while the coefficients of ESUB still fail the significance test, which proves that our research conclusions have good robustness.
TABLE 6 | Robustness test.
[image: Table 6]When testing the impact of environmental violation penalties on corporate environmental investment, only the samples that are penalized are kept. Similarly, when testing the impact of environmental subsidies on corporate environmental investment, samples not received environmental subsidies are excluded. Column (1) of panel B shows that the regression coefficient of EV is significantly positive at the level of 10% (α = 0.002 and p < 0.1). The regression coefficients of ESUB in columns (2) and (3) still do not pass the significance test (β = 0.232 and p > 0.1; β = 0.314, p > 0.1). Columns (4) and (5) of panel B retain only those samples where both have received penalties and subsidies. The results showed that environmental penalties are still significantly positive, and environmental subsidies are not significant. It can be seen that adopting the policy tool of environmental penalties can better motivate firms to strengthen environmental governance than environmental subsidies.
Considering that sample selection bias may lead to the endogenous problem in this study, we adopted both two-stage least-squares (2SLS) and propensity score matching (PSM) methods to address this problem. For the 2SLS method, whether the firm is subject to environmental penalties with a two-period lag is used as the instrumental variable (IV). The results are shown in columns (1) and (2) of panel C. The results in column (1) of panel C indicate that the instrumental variable is positively correlated with the dependent variable. Column (2) of panel C shows the 2SLS regression results; it can be seen that the test results are consistent with the original regression results, suggesting that our findings are robust. For the PSM method, firms that received environmental penalties are used as the experimental group and other firms as the control group. Three matching methods are adopted: the nearest-neighbor matching method, the radius matching method, and the nuclear matching method. The results are displayed in columns (3)–(5) of panel C. Regardless of which propensity score matching method is chosen, the regression coefficients of environmental penalties have a significant and positive influence on corporate environmental investment, which further verifies the reliability of the conclusion in this article.
6 CONCLUSION AND IMPLICATIONS
6.1 Conclusion
Environmental penalties and environmental subsidies are two heterogeneous environmental regulation instruments. Although they both aim to internalize environmental problems, there are significant differences in the mechanisms by which they work. Using a sample of Chinese listed companies from 2015 to 2019, we empirically examined the effects of heterogeneous environmental regulatory instruments on corporate environmental investment by manually collecting data on corporate environmental violations, environmental subsidies, and environmental investments. The findings are as follows: 1) environmental penalties significantly increase corporate environmental investment. At the same time, the motivation of firms to increase environment investment is significantly correlated with the intensity of environmental punishment and the administrative level of the punishment subject. 2) Additional tests reveal that this influence is exerted through internal financial constraints and external environmental pressures. In detail, environmental penalties bring a series of negative resource constraints, such as reduced risk-taking ability, increased capital costs, and increased financing constraints. Meanwhile, external environmental constraints will significantly increase the external pressure on the violating firms. The combination of internal resource constraints and external environmental pressures makes environmental penalties have a strong positive incentive effect on corporate environmental investment. 3) Environmental subsidies do not reflect the green governance effect and have no impact on corporate environmental investment. The reason may be that the government lacks an effective assessment and supervision mechanism for the use of environmental subsidies by firms, thus resulting in a large number of environmental subsidy funds that do not produce green effects. 4) Moreover, our study revealed that environmental penalties have a deterrent effect on other firms in the same industry but do not have a lasting effect.
6.2 Practical Implications
Based on the aforementioned conclusions, the following suggestions are made. First, this study showed that environmental penalties have a positive effect on corporate environmental investment. This finding affirms the remarkable effectiveness of government environmental enforcement in improving the environmental quality. We recommend that governments, especially the environmental administration department, should continue to enhance the importance of environmental penalty instruments and complete the rigidity of law enforcement to encourage firms to invest more in environmental governance. Second, the higher the administrative level of the penalty subject and the greater the severity of the penalty, the more pronounced is the environmental investment by firms. Therefore, in the process of environmental enforcement, the government needs to improve the execution ability of environmental penalties and increase the cost of violations so as to form an effective deterrent signal of environmental regulations for firms. Third, the results of this article showed that environmental penalties have a deterrent effect on the industry but do not have time persistence. According to our conclusions, we suggest that the government should use multiple platforms and channels to disclose information about corporate environmental violations. This signal transmission mechanism will form a deterrent effect on other firms, leading to firms to reduce violation behaviors and increase environmental governance investment based on precautionary motives and ultimately achieve the goal of environmental protection. More importantly, the government also needs to act jointly with other market institutions to form a long-term supervision mechanism for the violating firms by continuously tracking the follow-up environmental governance actions of firms. Fourth, effective external pressure and resource constraints can prompt enterprises to increase environmental investment. The government should encourage the public, media, and other groups to actively supervise corporate environmental behavior by creating diversified channels for reporting environmental violations, which will increase the reputation cost of violations and promote firms to undertake environmental responsibility. Meanwhile, effective penalty deterrence must be linked with enterprise profits. The government can also force firms to improve their environmental performance by restricting external financing, for example, prohibiting commercial institutions from providing loans to violating firms. Finally, China’s environmental subsidies have not yet produced the green effect, which requires the government to effectively screen the environmental status of firms receiving subsidies, and distinguish whether firms are green or disguised. In addition, the environmental performance assessment of firms receiving environmental subsidies should be strengthened to prevent firms from diverting environmental subsidies for other profit-making purposes.
6.3 Limitations and Further Research
The limitations of this article mainly include the following aspects. First, we used Chinese firms as the research object. Our conclusion may be applied to other developing countries and emerging economies. However, it may not work in mature markets. Hence, future studies can compare the functional differences of environmental regulatory tools between various economies. Second, this article only studied the environmental investment behavior in the firm environmental behavior. However, the scale of environmental investment only represents the input of enterprise in environmental governance, which cannot include and measure the improvement of enterprise’s overall environmental quality. In the future, systematic research can be conducted from the input to the results of corporate environmental governance. Finally, due to the availability of data, the sample in this article is limited to listed firms, which are usually large firms. Since firms with different sizes differ greatly in resource acquisition and business philosophy, it is also worthwhile to further study whether these two environmental regulation tools have different impacts on the environmental investment of enterprises of different scales.
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Panel A descriptive statistics of main variables

Variable Obs Mean Min Max
EPI 14,494 0.0067 0 0.9972
ESUB1 14,494 0.0006 0 0.4011
ESUB2 14,494 0.0002 0 0.2102
EV 14,494 0.0491 0 1
Size 14,494 222363 17.6413 28.5085
State 14,494 03213 0 1
Ebd 14,494 0.7848 0.0013 9.5893
Roa 14,494 0.0373 -3.1644 0.5262
Lev 14,494 04113 0.0084 0.9952
Tobinq 14,494 0.6092 -0.3331 4.8056
Tangible 14,494 0.3426 0 0.9542
Cash 14,494 00491 -0.7418 0.9201
Market 14,494 0.7361 -1.2645 1.4094
Cost 14,494 0.0951 -0.7569 7.2843
Dual 14,494 0.2976 [ 1
Age 14,494 2.0454 0 3.4012
LEPI 14,494 0.0039 0 0.9308

Panel B environmental investment

EPI 3582 0.0274 o 09972
EPF 106 00406 0 06963
EPR 1,790 00438 0 06963
EPE 1,361 0.0308 o 08385

Panel C environmental violation penalties
Bva 712 1.8315 1 27
EVD 712 1.9846 0 12
EVS 712 26587 1 4

Panel D environmental subsidies
ESUB 5,165 00015 o 04011
ESUBA 656 00014 0 01366

ESUBS 4,509 0.0016 [ 0.4011
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