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Under the concept of green economy, discovering how to utilize the Green Credit Guidelines in a way that guides enterprises to focus on their industries and to promote sustainable development has become an important and urgent objective. It is also conducive to the successful implementation of the “double-carbon target”. This paper uses Chinese A-share listed enterprises from 2007–2018 as its research object to explore whether green credit policy is conducive to reducing the financialization behavior of heavily polluting enterprises to curb their transformation from real to virtual. It is found that the financialization of heavily polluting enterprises has significantly decreased since the implementation of the Green Credit Guidelines in 2012, and these results remain unchanged after a series of robustness tests. A heterogeneity analysis shows that state-owned enterprises are subject to stronger policy effects than non-state-owned enterprises; furthermore, the studied policy effects are stronger in the eastern regions of China than in its central and western regions, and these effects are stronger in green provinces than in polluting provinces. A mechanism study finds that credit constraints and corporate innovation play a partially mediating role in the effect of green credit policy on corporate financialization. Further studies find that both the level of internal corporate governance and external monitoring contribute to the disincentivizing effect of green credit policy on financialization. Moreover, through an exploration of the possible economic consequences of the examined policy, it is found that the green credit policy reduces corporate financialization in favor of reducing inefficient corporate investment and major shareholders’ tunneling so that the level of corporate investor protection is improved. The findings validate the effectiveness of the Green Credit Guidelines and provide empirical evidence and empirical support for reducing corporate financialization to curb enterprises’ transformation from real to virtual and thus promoting the development of sustainability.
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1 INTRODUCTION
Since its reform and opening up, China’s economy has developed rapidly and has become deeply integrated into internationalization and globalization processes; moreover, with the implementation of China’s registration system and the improvement of its capital market, corporate financialization has progressed, and the contribution of the financial sector to GDP has increased. This shows that the role of financial development in the country’s economic activities has also increased.
However, the frequent occurrence of environmental pollution and the decline in environmental quality have become important reasons for the sluggish economic development of real enterprises that have accompanied the new state of China’s economy. The development of sustainable energy technology and green economy are attracting more and more attention (Sansyzbayeva et al., 2020; Streimikiene, 2022). They are also paying more and more attention to practical issues, such as the energy poverty and impact of COVID-19 pandemics (Streimikiene, 2022) An important problem in China is green development and financial asset allocation. Specifically, heavily polluting enterprises are increasingly transferring real enterprise capital materials to the financial sector to develop the virtual economy; this behavior of allocating funds to financial assets with a high degree of virtualization is the phenomenon of corporate financialization (Demir, 2009). The development of real enterprises that feature excessive engagement in financial business leads to a lack of sufficient support for the development of the real economy, which certainly affects the healthy development of the national economy in the long run. Thus, ways to prevent heavily polluting enterprises from engaging in excessive financial business and to reduce enterprises’ transformation from real to virtual have become frequently discussed as key issues related to China’s economic development.
Numerous scholars have conducted rich research on corporate financialization. The studies on the economic consequences of corporate financialization include those on the differential impacts of financialized markets on management procedures and risk attitudes (Siepel & Nightingale, 2014), the possible positive impact of financialized markets on corporate governance (Matsumoto, 2020), the decline in entity investment due to financialization (Maria Diez-Esteban et al., 2016; Davis, 2017; Jin et al., 2022), the impact of the financialization of the non-financial sector on its economic growth (Tomaskovic-Devey et al., 2015), the decrease in the financialization of the functional income distribution (Kohler et al., 2018), the possibly negative effect of corporate financialization on corporate environmental responsibility (Li et al., 2020), and the possibility for financialization to lead to a decrease in the share of wages (Kohler et al., 2019). Thus, this demonstrates that the excessive engagement of non-financial capital enterprises in financial business development has certain negative effects on individuals, enterprises, and society, although the development of corporate financialization promotes the rapid development of enterprises to a certain extent; moreover, to curb corporate financialization, it is necessary to explore the reasons behind the influence of corporate financialization. The literature on the causes of corporate financialization mainly covers shareholder value creation pressures (Modell & Yang, 2018), technological and ideological changes (Davis & Kim, 2015), trust structures (Harrington, 2017), employee stock ownership plans (Feng et al., 2022a), business diversification (Feng et al., 2022b), multiple blockholders (Jiang et al., 2022), and increases in the cash holdings of non-financial firms, and it provides support for the possibilities that traditional non-financial firms are increasingly engaging in for-profit lending (Davis, 2018). While most of these influences have been studied only in terms of corporate behavior and social relations, few studies have explored how institutional reforms and related policy implementations can influence corporate financialization. A key factor that drives heavily polluting enterprises to make excessive investments in financial assets is the opportunity to increase free cash flows.
For this reason, the Chinese government has actively explored financial instruments that can be used to effectively manage the pollution and excessive financialization of heavily polluting enterprises in the pursuit of high-quality economic development. For example, on 24 February 2012, the China Banking Regulatory Commission (CBRC) implemented the Green Credit Guidelines, which clarify the standards and principles of green credit in the banking industry and provide effective guidance on how financial institutions can effectively utilize green credit, give full play to the resource allocation efficiency of the financial market, and promote the green transformation of traditional industries to encourage enterprises to improve their environmental quality and establish a low-carbon circular development system. Existing studies on green credit policy mainly focus on policy effects, but the relevant research findings have not been unanimously accepted. For example, on the commercial banking side, green credit has been shown to have a negative impact on commercial bank performance in some cases, but this impact continues to diminish over the long-term implementation of the policy; in contrast, studies conducted based on dynamic templates have found a significant positive impact of green credit policy on the aggregate performance of commercial outcomes (Luo et al., 2021; Yin et al., 2021; Li et al., 2022).
On the business side, some studies have found significant effects of green credit policy implementation in terms of its ability to increase the financing costs of high-pollution and high-energy consumption enterprises, reduce the maturity of debt financing, and thus reduce the environmental impact of the development of heavily polluting enterprises. However, other studies have concluded that the implementation of green credit policies has not achieved the expected effect, that green credit policies only have a restrictive effect on short-term loans and little impact on long-term loans and financing costs and that heavily polluting enterprises can easily still obtain credit (Xu & Li, 2020; Tan et al., 2022a; Li et al., 2022). Scholars have not reached a consensus on the implementation effect of green credit policy, and related issues still need to be further explored. The promulgation of the Green Credit Guidelines indicates the government’s determination to govern the financing behavior of heavily polluting enterprises through bank credit (Zhang et al., 2022a), which in turn will influence the financialization decisions of enterprises.
However, few existing studies have focused on the impact of green credit policy on the financialization of heavily polluting enterprises and the underlying mechanism of action. As an economic regulatory instrument of environmental regulation, does green credit policy curb the financialization of heavily polluting enterprises? If so, through what channels does green credit exert this influence on the financial investment behavior of enterprises? Does the impact of green credit on corporate financialization vary across different economic scenarios? The answers to these questions will not only help us further explore the important factors influencing corporate financialization at the macro policy level and gain a deeper understanding of the theoretical logic of the relationship between macroeconomic policy and micro enterprise behavior but will also provide theoretical references for the implementation of green credit policy to serve the real economy.
Based on this, this paper conducts a study on the relevant issues with a sample of Chinese A-share listed companies covering 2007 to 2018. The relevant findings show that the implementation of the Green Credit Guidelines policy significantly reduced the financialization behavior of heavily polluting enterprises, and these findings remain robust after a series of robustness tests. The relevant findings are more pronounced among state-owned enterprises, in the eastern regions of China and among enterprises in green provinces. The mechanism study finds that Green Credit Guidelines affect corporate financialization mainly through credit constraints and corporate innovation. Further study finds that both the level of internal corporate governance and external supervision enhance the disincentivizing effect of the Green Credit Guidelines on financialization and that the reduction in corporate financialization induced by this green credit policy is beneficial in terms of further reducing the inefficient investments of firms and reducing major shareholders’ tunneling.
2 THEORETICAL ANALYSIS AND HYPOTHESIS FORMULATION
The separation of power in modern enterprises into two components has caused a conflict of interest between managers and the owners of enterprises. Managers tend to excessively pursue short-term goals that benefit themselves, while owners seek to maximize long-term interests; this leads to the possibility that managers may use their management power to earn contractual compensation and excess profits at the expense of owners in the process of making relevant decisions to achieve performance goals or meet personal needs. Moreover, in corporate enterprises, major shareholders often tend to use their control power to disproportionately balance corporate decisions to benefit their personal self-interests against the detriment of the legitimate rights and interests of small and medium-sized shareholders. Among them, using free cash flow by executives to invest in financial products with the goal of obtaining transient high returns is an important means to seek personal gains (Li et al., 2020). Heavily polluting enterprises generally have significant fixed assets and can quickly obtain sufficient credit funds via tangible asset guarantees, which in turn may provide additional room for executives to make financial investments for personal gain.
Green credit policies require financial institutions to fully examine the business scope of target enterprises when conducting credit operations, especially in terms of the environmental and social risks pertaining to the enterprises, and they are required to decline the authorization of credit for enterprises that are not friendly to the environment and social development or even those that have serious destructive effects with the objective of reducing their capital investment in polluting enterprises (He et al., 2019; Lyu et al., 2022; Peng et al., 2022; Wang et al., 2022). As environmental regulations become stricter and the “double-carbon target” is implemented, the increasing risk of environmental violations increases the chance that heavily polluting enterprises will not be able to repay their debts (Guo et al., 2022; Lian et al., 2022). Banks, as creditors, bear greater investment risks than shareholders, while corporate managers, in pursuit of their own interests or short-term interests, tend to reduce investment in real enterprises and tend to invest idle funds in financial products; however, investments in financial products entail great uncertainty, and once such an investment fails, a major debt crisis in terms of corporate funds may arise and harm the interests of creditors (Hu et al., 2020; Zhang et al., 2021; Zhu, 2022; Ge and Zhu, 2022). Therefore, banks apply credit rationing to heavily polluting enterprises to mitigate credit and environmental risks and safeguard their own credit quality. The introduction of a green credit policy means that heavily polluting enterprises face a stricter financing environment and that the available credit for heavily polluting enterprises is significantly reduced; this, in turn, reduces available cash flow (Liu & He, 2021; Tan et al., 2022b; Zhang & Zhou, 2022). A green credit policy can reduce the credit resources available to firms and decrease their disposable cash flow. This reduction in management’s disposable cash flow forces management to engage in less financial speculation, which helps reduce the financialization of heavily polluting enterprises and curb their transformation from real to virtual. In addition, the introduction of a green credit policy indicates that a greater proportion of limited resources will be allocated to green development enterprises (Liu et al., 2019; Zhang et al., 2022c). In turn, heavily polluting enterprises seeking green credit will actively improve their production processes, increase their R&D investments, and reduce pollution emissions by means of technological innovation (Liu et al., 2021; Zhang et al., 2022d; Gao et al., 2022). Moreover, a focus on technological innovation R&D is conducive to the development of the long-term goals of enterprises, as it reduces the crowding out of entity investment in enterprises and promotes the allocation of more funds to technological innovation, thus discouraging the financialization behavior of enterprises. It can be seen that, on the one hand, the introduction of a green credit policy can alleviate the corporate agency problem to a certain extent by reducing the discretionary cash flow of heavily polluting enterprises and thus reducing the self-interest motivation of executives and the tendency of enterprises to earn speculative profits by investing in financial products; on the other hand, a green credit policy guides heavily polluting enterprises to spend more funds on green technological innovation and transformative development and thus reduce their financial investment. Accordingly, this paper proposes the following hypothesis.
Hypothesis: After the implementation of a green credit policy, the financialization behavior of heavily polluting enterprises is significantly reduced, which curbs their transformation from real to virtual.
3 RESEARCH DESIGN
3.1 Sample selection and data sources
In this paper, Chinese A-share listed companies are selected as the research sample, and the chosen research interval spans from 2007 to 2018. The year 2007 is chosen because the new accounting standards of China were implemented in 2007; since new financial instrument standards were implemented after 2019, in order to ensure consistent measurement of variables in this paper, the sample was selected as of 2018; moreover, we exclude observations of financial companies, observations of ST and PT companies, observations of companies listed for less than 1 year, observations of companies with asset-liability ratios greater than 1, and observations with missing data. All continuous variables are winsorized at the 1% and 99% percentiles, and a final sample of 19,914 valid observations is obtained. This study utilizes financial data from the China Stock Market and Accounting Research Database (CSMAR), the RESSET financial research database, and the Chinese Research Data Services Platform (CNRDS).
3.2 Variable definitions
3.2.1 Corporate financialization
Referring to existing scholars such as Demir (2009), the ratio of financial investment assets to total assets is chosen as a measure of financialization. Specifically, the sum of “trading securities,” “derivative instruments,” “available for sale securities,” “held-to-maturity securities,” “long-term equity investments,” and “investment properties” is used as a measure of financial investment assets, and the ratio of financial investment assets to total corporate assets is used as a measure of corporate financialization (FIN).
3.2.2 Green credit
Based on existing scholarly studies (Wen et al., 2021; Zhang et al., 2022b), a relevant study design is used. POST×TREAT is the net effect of the green credit policy, and the dummy variable POST is created for the experimental period according to the difference-in-difference model. For the year 2012 or later years, the period after the promulgation of the Green Credit Guidelines, this variable is set to 1, while it is set to 0 for the years before 2012. In addition, the dummy variable TREAT denotes whether each sample enterprise is a heavily polluting enterprise. If the enterprise is a heavily polluting enterprise, TREAT takes the value of 1; otherwise, it takes the value of 0.
3.2.3 Control variables
The control variables include firm size (SIZE), the gearing ratio (LEV), return on total assets (ROA), executive compensation (PAY), board size (BSIZE), independent director size (INDEP), equity checks and balances (TOP2_10), dual position (DUAL), and the book-to-market ratio (BM); moreover, annual and individual effects are controlled in the subsequent regression process. The relevant variables are defined in Table 1.
TABLE 1 | Definition of variables.
[image: Table 1]3.3 Regression model
To test hypothesis 1, the following model is constructed:
[image: image]
In the above equation, [image: image] represents individual firm fixed effects, [image: image] denotes time fixed effects, and [image: image] is the error term. Moreover, [image: image] is the focus of attention in this paper, and it denotes the regression coefficient of POST×TREAT, which mainly measures the net effect of the financialization of heavily polluting enterprises relative to that of non-heavily polluting enterprises. If [image: image] is significantly negative, this indicates that the studied green credit policy reduces the financialization of heavily polluting enterprises and curbs their transformation from real to virtual.
4 TEST RESULTS AND ANALYSIS
4.1 Descriptive statistics
The descriptive statistics of the sample are shown in Table 2. According to this table, the mean value of FIN is 0.022, indicating that the ratio of financialized investment to the total assets of the sample enterprises reaches 2.22%; moreover, the standard deviation of FIN is 0.057, and the minimum and maximum values are 0.000 and 0.312, respectively, indicating that there is a certain degree of variation in the financialized investment of different enterprises. The distribution of the remaining control variables is basically consistent with the results of prior literature.
TABLE 2 | Descriptive statistics of the variables.
[image: Table 2]4.2 Analysis of regression results
In this paper, the impact of the green credit policy on corporate financialization is tested based on model 1). Column (1) of Table 3 examines the effect of the green credit policy on corporate financialization with no addition of other variables, and the estimated coefficient of the green credit policy variable is −0.022 and significantly negative at the 1% level; column 2) further adds several control variables, and the coefficient of POST×TREAT remains unchanged at −0.022 and significant at the 1% level. This result indicates that the green credit policy significantly reduces the financialization of heavily polluting enterprises compared to that of non-heavily polluting enterprises, which in turn curbs these enterprises’ transformation from real to virtual. This validates hypothesis H1 of this paper.
TABLE 3 | Main regression.
[image: Table 3]5 ROBUSTNESS TESTS
5.1 Parallel trend test
The use of a difference-in-difference model presupposes that the assumption of parallel trends is satisfied between the experimental and control groups. Specifically, for the context of this paper, before the introduction of the Green Credit Guidelines, the financialization of heavily polluting and non-heavily polluting enterprises should show essentially the same trend of change; however, after the introduction of the Green Credit Guidelines, the two should begin to show significant differences. That is, after the implementation of the green credit guidelines, the policy effects of heavily polluting enterprises and non-heavily polluting enterprises show different trends, and the reason for this change is the impact of policy implementation. Figure 1 reports the results of the parallel trend test of this paper. It can be seen that all the regression results before 2012 are non-significant, which shows that the changes in the trends of financialization for heavily polluting enterprises and non-heavily polluting enterprises are consistent and not significantly different before the introduction of the Green Credit Guidelines. From 2012 onward, the financialization of heavily polluting enterprises decreases significantly compared to that of non-heavily polluting enterprises. This difference is because the implementation of green credit policy has different effects on heavily polluted enterprises and non-heavily polluted enterprises, that is, the implementation of policy does have differences between the experimental group and the control group. Therefore, the sample passes the parallel trend test required for a difference-in-difference estimation.
[image: Figure 1]FIGURE 1 | Parallel trend test.
5.2 PSM-DID method
Considering that firm characteristic differences may vary across heavily and non-heavily polluting enterprises and that these differences may have an impact on the corporate financialization affected by the green credit policy, we attempt to mitigate endogeneity problems using the PSM method. The propensity scores are calculated according to observed characteristics influencing the policy operation, for the purpose of controlling selection bias (Lechner, 2002). Specifically, the nearest neighbor matching method is used to pair heavily and non-heavily polluting enterprises, and this is followed by DID regression; the corresponding regression results are shown in Table 4. From this table, it can be found that the coefficient of POST×TREAT remains significantly negative, and the conclusions of this paper remain unchanged.
TABLE 4 | PSM-DID.
[image: Table 4]5.3 Placebo test
On the one hand, we conducted a time counterfactual test. To ensure that the core dependent variable of this study is affected by the introduction of the Green Credit Guidelines rather than other exogenous shocks, we advance the time when the sample is subjected to shocks by 2 years, i.e., we assume that 2010 is the year in which the virtual shock occurs, and hence, we set POST equal to 1 for the year 2010 and the following years, and we set POST equal to 0 for the years before 2010. If the above findings are due to unobservable inherent differences between heavily and non-heavily polluting enterprises caused by the time frame of the introduction of the Green Credit Guidelines, then the virtual time of the introduction of the Green Credit Guidelines should also be concluded invariantly. The specific regression results are listed in Table 5, and they show that the regression coefficient of POST×TREAT is no longer significant; thus, the hypothesis of this paper is further verified.
TABLE 5 | Time counterfactual test, 2 years ahead.
[image: Table 5]On the other hand, we conducted a placebo test in the randomized treatment group and the control group. To further exclude the influence of other unknown factors on firm selection and ensure the reliability of this paper’s conclusions, the original study findings are tested for robustness through a random selection of a number of dummy experimental groups from all the samples for a same-baseline regression, the results are shown in Figure 2. The regression coefficients of the fictitious cross-products are all concentrated around zero, indicating that the virtual treatment effect constructed in this paper does not exist and that the green credit policy has no effect on the choice of enterprises. The credit policy has no significant effect in any of the 500 random samples. That is to say, there is a clear correlation between the policy effect discussed in this paper and the implementation of green credit policy. The implementation of green credit policy is the real factor affecting the conclusion of this paper. Therefore, the inhibitory effect of the green credit policy on corporate financialization has little causal relationship with other unknown factors.
[image: Figure 2]FIGURE 2 | Placebo random sampling 500 times of green credit and financialization results.
5.4 Replacement of the financialization metric
In addition to the aforementioned categories, financial assets should include five balance sheet accounts, namely, “other receivables”, “buying back the sale of financial assets”, “current portion of non-current assets”, “other current assets” and “other non-current assets” (Li et al., 2020). According to the results shown in Table 6, the regression coefficient of POST×TREAT is still negative and significant at the 1% level when the control variables are not included; moreover, the results are negative and significant at the 1% level when the control variables are included, and the relevant conclusions are still valid.
TABLE 6 | Replacement of financialization measures.
[image: Table 6]5.5 Excluding the policy introduction year
Since the Green Credit Guidelines were introduced in 2012, 2012 is excluded from the sample study interval to prevent possible measurement error problems. In other words, the portion of the sample corresponding to 2012 is excluded from the aforementioned research design, and the regression test is conducted again. The correlation results are presented in Table 7. The regression coefficient of POST × TREAT remains significantly negative at the 1% level, and the findings remain unchanged.
TABLE 7 | Excluding the year of policy introduction.
[image: Table 7]5.6 Removal of real estate industry samples
Considering that the real estate industry is recognized as a profitable industry, that the financialization of the corresponding commodities has shown an increasing trend in China, and that in a certain sense, real estate can be defined as a commodity with a high financialization level (Davis, 2017), all real estate industry observations in the original sample are removed and the regression test is conducted again; the results are presented in Table 8. The TREAT regression coefficient remains significantly negative at the 1% level, and the conclusion that the Green Credit Guidelines are conducive to reducing the financialization of heavily polluting enterprises and thus curbing their transformation from real to virtual remains unchanged.
TABLE 8 | Removing real estate industry samples.
[image: Table 8]6 FURTHER RESEARCH AND ANALYSIS
6.1 Heterogeneity analysis
The first is the analysis of the heterogeneity of Nature of ownership. Due to the special nature of state-owned enterprises, government policy support tends to favor these firms; moreover, even if state-owned enterprises make financial investments and suffer unaffordable losses, due to the existence of soft budget constraints, the government tends to provide state-owned enterprises with support in the form of subsidies and tax cuts to ensure their stability. Furthermore, compared to non-state-owned enterprises, state-owned enterprises have a lower degree of financing constraints (Wang et al., 2020), which leads state-owned enterprises to make more financial investments. However, green credit has a stronger punitive effect on heavily polluting state-owned enterprises, and heavily polluting state-owned enterprises face stronger constraints on credit financing than non-heavily polluting state-owned enterprises. Thus, green credit policies may lead to restrictions on available liquidity for heavily polluting state-owned enterprises and may reduce their financialized investments. For this reason, the sample of this paper is divided into a sample group of state-owned enterprises and a sample group of non-state-owned enterprises for regression purposes, and the regression results are presented in columns (1) and (2) of Table 9. The regression coefficient of POST×TREAT is −0.029, which is significant at the 1% level in the sample group of state-owned enterprises; however, in the sample group of non-state-owned enterprises, the regression coefficient is −0.010, and it fails the significance test, and the empirical p-value is 0, with a significant difference in coefficients between groups. This indicates that the inhibitory effect of the green credit policy on corporate financialization is more pronounced among heavily polluting state-owned enterprises than among heavily polluting non-state-owned enterprises.
TABLE 9 | Heterogeneity: nature of ownership.
[image: Table 9]The second is the analysis of regional heterogeneity. Due to the wide geographical dispersion of Chinese enterprises, the eastern region of China tends to have better economic development and a higher level of legal management and enforcement than the central and western regions. Considering the lack of economic development in the central and western regions, the environmental governance and protection of these areas may be lower, and enterprises may face looser environmental regulation. Therefore, the credit constraints generated by the green credit policy may have different impacts on enterprises in different regions. In this paper, the full sample of firms is divided into two groups corresponding to the eastern and central-western regions according to the provinces where the firms are registered for testing, and the results are presented in columns (3) and (4) of Table 9. In the eastern region sample, the regression coefficient of POST×TREAT is −0.023, which is significant at the 1% level, while in the central and western region sample, the regression coefficient of POST×TREAT is −0.020, which is significant at the 1% level; moreover, the empirical p-value of the two groups is 0.001, indicating that the phenomenon of decreased financialization among heavily polluting enterprises was significantly reduced after the implementation of the green credit policy. In particular, this phenomenon is more obvious for heavily polluting enterprises located in the eastern region.
Finally, the heterogeneity analysis between green provinces and polluted provinces Similarly, there are differences in environmental pollution across provinces with different environmental attributes due to the common influence of factors such as the natural environment and the industry layouts of different regions. Therefore, the sample is divided into a green province group and a polluting province group. The governments of green provinces tend to pay more attention to every move of polluting enterprises to maintain their existing environmental achievements, and the management and requirements of heavily polluting enterprises are stricter. Therefore, the green credit policy may have a greater impact on heavily polluting enterprises in green provinces. The results of the subsequent grouped regressions are presented in columns (5) and (6) of Table 9. The regression coefficient of POST×TREAT for the green provinces is −0.030, which is significant at the 1% level, while in the polluting provinces, the regression coefficient of POST×TREAT is −0.017, which is significant at the 1% level; both samples have an empirical p-value of 0 and a significant difference in coefficients between groups, indicating that the suppressive effect of the green credit policy on the financialization of heavily polluting enterprises in both green and polluting provinces can have an effect but that it is more pronounced among heavily polluting enterprises in green provinces.
6.2 Mechanism analysis
On the one hand, the previous section finds that the green credit policy increases the cost of access to credit for heavily polluting enterprises and, on the other hand, forces firms to undertake green technological innovation to reduce their idle capital and thus their financial investment. Therefore, there is an increase in the cost of credit and technological innovation, which may be the mediating variable impacting the effect of green credit policy on heavily polluting enterprises. To this end, the following model is designed for specific testing:
[image: image]
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where MED is the mediating variable, which is the cost of credit and technological innovation, respectively, and the cost of credit is expressed by the loan constraint LOAN, which is the ratio of the sum of long-term and short-term borrowing to the total assets of the enterprise; TE is the technological innovation measured by the number of patents granted to the enterprise for inventions. Referring to Baron and Kenny (Baron & Kenny, 1986) regarding the intermediation effect, an analysis is carried out in conjunction with model 1); specifically, if [image: image] in model 1) is significant, we continue by evaluating the significance of the coefficient of [image: image] in model 2); furthermore, if [image: image] in model 2) is also significant, we continue by evaluating the significance of the coefficient of [image: image] in model 3) based on the significance of the coefficient of [image: image]. Moreover, if the coefficient of [image: image] in model 3) is not significant but the coefficient of [image: image] is significant, this indicates that there is a full mediation effect; however, if both the [image: image] coefficient and the [image: image] coefficient in model 3) are significant, this indicates that there is a partial mediation effect. The specific regression results are shown in Table 10. Column (1) in Table 10 shows the regression results of the aforementioned model 1), and the regression coefficient of POST×TREAT is significant. Columns (2) and (4) provide the regression results of model (2), and columns (3) and (5) show the regression results of model (3). The regression coefficient of POST×TREAT in column (2) is −0.073, which is significant at the 1% level, indicating that after the implementation of the green credit policy, the loan constraints faced by heavily polluting enterprises were significantly higher than those faced by non-heavily polluting enterprises; in other words, the total loans available to heavily polluting enterprises were significantly lower. The regression coefficient of LOAN in column (3) is 0.112, which is significant at the 1% level, and the regression coefficient of POST×TREAT is −0.022, which is still significant at the 1% level. Therefore, the conclusion that the credit constraint LOAN plays a partially mediating effect in the process of financialization influenced by green credit policy is valid. Similarly, the regression coefficient of POST × TREAT in column (4) is 0.038, which is significant at the 1% level, indicating that the level of technological innovation among heavily polluting enterprises increased after the implementation of the green credit policy when compared to that of non-heavily polluting enterprises. The regression coefficient of TE in column (5) is −0.007, which is significant at the 1% level, and the regression coefficient of POST × TREAT is −0.021, which is still significant at the 1% level; therefore, the conclusion that technological innovation plays a partial mediating role in the impact of the green credit policy on financialization also holds.
TABLE 10 | Mediation: Loan constraints and the number of patents granted for inventions.
[image: Table 10]6.3 Interaction: The effect of the level of internal corporate governance and external supervision
The previous section verifies that the studied green credit policy helps reduce the financial investment of heavily polluting enterprises and thus curbs their transformation from real to virtual. Since the financialization behavior of firms largely stems from management’s self-interest motivation, finding effective measures to reduce management’s self-interest motivation may enhance the effectiveness of the green credit policy in terms of curbing the financialization of heavily polluting enterprises. In view of this, this paper continues to verify the internal governance level, INGOV, and the external supervision level, EXSUP, and we design the following model:
[image: image]
where [image: image] indicates the levels of internal governance INGOV and external supervision EXSUP. The larger this indicator is, the higher the internal governance level of the enterprise. In addition, the natural logarithm of the number of environmental administrative penalty cases is selected to measure the external government environmental supervision of the enterprise, that is, EXSUP = ln (number of environmental administrative penalty cases + 1). The rest of the indicators in the model are the same as before.
The regression test results corresponding to model (4) are presented in Table 11. According to column (1) of the table, it can be seen that the coefficient of INGOV×POST×TREAT is −0.026, which is significant at the 5% level, showing that an effective level of internal corporate governance can strengthen the inhibitory effect of the green credit policy on the financialization of heavily polluting enterprises. Similarly, the regression coefficient of EXSUP×POST×TREAT in column (2) is −0.004, which is significant at the 1% level, indicating that external government environmental supervision can also further enhance the inhibitory effect of the green credit policy on the financialization of heavily polluting enterprises.
TABLE 11 | Interaction effect.
[image: Table 11]6.4 Economic consequences
6.4.1 Inefficient investment
On the one hand, we conducted an analysis of inefficient investment. Since excessive investment in financial assets by enterprises will, to a certain extent, limit the development of normal entity investment and because a good green credit policy is conducive to reducing this adverse behavior, such a policy may promote the efficiency of enterprise investment. To verify this view, the following model is constructed for regression testing:
[image: image]
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Model (5) mainly refers to the work of Richardson (Richardson, 2006) and other practices to measure inefficient investment. [image: image] is the actual new investment expenditure of firm i in year t, [image: image] is the growth rate of the firm’s main business income, [image: image] is the gearing ratio, [image: image] is the cash flow position, [image: image] is the firm’s age, [image: image] is the firm’s asset size, and [image: image] is the firm’s stock return. The absolute value of the residuals estimated by the model is the degree of inefficient investment of the company, which is recorded as INV. The larger the absolute value of the residuals is, the higher the degree of inefficient investment, that is, the lower the efficiency of the investment. A positive residual indicates overinvestment, and a negative residual indicates underinvestment.
In model (6), INV denotes inefficient investment, and a correlation regression between overinvestment and underinvestment is conducted. The specific results are listed in columns (1), (2) and (3) of Table 12. The regression coefficient of FIN×POST×TREAT in Table 12 is −0.036 for the full sample, which is significantly negative at the 5% level, indicating that the green credit policy reduces the inefficient investment caused by the financialization behavior of heavily polluting enterprises. The regression coefficient of FIN×POST×TREAT is −0.067 for the overinvestment group and −0.005 for the underinvestment group; however, the results are significant only at the 10% level for the overinvestment group. These results indicate that the green credit policy reduces the inefficient investment caused by overinvestment mainly by reducing the financialization of heavily polluting enterprises.
TABLE 12 | Economic consequences.
[image: Table 12]6.4.2 Major shareholders’ tunneling
It has been verified that the green credit policy can reduce the financialization of heavily polluting enterprises and thus curb their transformation from real to virtual. Under this premise, is the implementation of green credit policy conducive to reducing the tunneling behavior of major shareholders and effectively protecting the legitimate rights and interests of small and medium-sized investors? Based on this, we study the impact of the green credit policy on short selling by major shareholders after the further implementation of the green credit policy for heavily polluting enterprises. The following model is designed for regression analysis:
[image: image]
[image: image] denotes the tunneling behavior of major shareholders, and the ratio of total connected transactions to operating income, that is, TUNNEL1, and the ratio of net other receivables to total assets, that is, TUNNEL2, are chosen to measure this factor; Moreover, the specific regression results are listed in columns (4) and (5) of Table 12. The regression results regarding TUNNEL1 in column (4) of Table 12 show that the regression coefficient of FIN×POST×TREAT is −6.074, which is significant at the 1% level. The regression coefficient of TUNNEL2 in column (5) of FIN×POST×TREAT is −0.001, which is significant at the 10% level, indicating that the green credit policy designed to reduce the financialization of heavily polluting enterprises can indeed reduce the tunneling behavior of major shareholders, thus helping protect the interests of small and medium-sized investors and promoting the sustainable and healthy development of enterprises.
7 CONCLUSION
7.1 Research conclusions
Green financial policies, as management tools to guide enterprises toward green development, continuously influence their investment and business decisions. This paper uses Chinese A-share listed enterprises from 2007–2018 as research subjects to explore whether green credit policies are conducive to reducing heavily polluting enterprises’ transformation from real to virtual. It is found that 1) the implementation of the Green Credit Guidelines significantly reduced the financialization behavior of heavily polluting enterprises and curbed their transformation from real to virtual firms, and the results are unchanged after a series of robustness tests. It is also found that 2) state-owned enterprises are subject to stronger policy effects than non-state-owned enterprises, that the identified policy effects are stronger in the eastern regions of China than in the central and western regions, and that the policy effects are stronger in green provinces than in polluting provinces. Moreover, 3) credit constraints and corporate innovation play a partly mediating role in the effect of green credit policy on corporate financialization. Additionally, 4) both the level of internal corporate governance and external supervision contribute to the disincentivizing effect of green credit policy on corporate financialization. 5) Green credit policy reduces corporate financialization, the inefficient investment of heavily polluting enterprises and the tunneling behavior of the major shareholders of heavily polluting enterprises, thus improving investor protections. These findings verify the effectiveness of the Green Credit Guidelines and enrich the research on the influencing factors of corporate financialization.
7.2 Theoretical contributions
The main possible contributions of this paper are as follows. 1) Based on the social context of corporate green development, we study the impact of green credit policy on corporate financialization from the perspective of credit policy changes pertaining to commercial banks, which enriches the research content regarding the framework of the relationship between macroeconomic policy and micro corporate behavior. 2) The existing studies on green credit mainly focus on defining concepts and the current status of implementation, and the studies on the impact of green credit mainly focus on financing; however, this paper is devoted to an in-depth study of the relationship between green credit and corporate financialization and to the relevant internal mechanism and possible economic consequences, thus enriching the research on the impact of green credit. 3) The national institutional design of the Green Credit Guidelines is used to study their inhibitory effect on the financialization of heavily polluting enterprises, enriching the research on the impact factors of corporate financialization.
7.3 Implications
The above findings have the following policy implications for further improving green credit policies to play a more effective governance role. 1) Green credit policies have certain effects, and the government needs to provide effective institutional support for the further improvement of the green financial market, give full play to the positive effects of green credit policies, and urge heavily polluting enterprises to proactively pursue new development models and give attention to real business development. 2) For banks and other financial institutions, due to differences in the nature of ownership, the regions in which they are located and the overall environmental regulations of different enterprises, these policy effects vary; thus, the relevant financial institutions should be firmly in compliance with the green development policy, they should comprehensively consider the development difficulties faced by different enterprises, and develop differentiated measures to promote the green, high-quality development of enterprises. 3) Heavily polluting enterprises should also actively adapt to the new trend of green development and actively transform their development to better promote the implementation effect of the green credit policy, reduce their corporate financial investment and allocate more funds to technological innovation and reform and other real business development to initiate a virtuous cycle of sustainable development.
Specifically, on the one hand, we need to improve the green financial information disclosure system by referring to the international prevailing standards and information disclosure methods, effectively solve the problem of green financial information asymmetry, improve the construction of financial infrastructure, and improve the operating efficiency of green financial services.
On the other hand, the government, enterprises and banks need to effectively cooperate and communicate, improve the efficiency of financial resource allocation, ensure the stability and long-term nature of green credit policies, actively prevent and resolve local debt risks, and guide the sustainable development of green economy.
In a word, the green credit policy is of great significance to the development of enterprises, the performance of government functions and the maintenance of social green health. All sectors of society should work together to promote the sound implementation of green credit policy and achieve the stable development of green economy.
7.4 Limitations and future work
When discussing the effectiveness of green credit policies, this study only compares the differences between heavily polluted enterprises and non-heavily polluted enterprises, ignoring that there may be different policy differences between heavily polluted enterprises and heavily polluted enterprises, as well as between non-heavily polluted enterprises and non-heavily polluted enterprises. Subsequent studies can be detailed from this perspective to further clarify the differences in the effectiveness of green credit policies, it provides a new theoretical reference for policy formulation and implementation. In addition, selecting appropriate methods to unify the variable measurement after 2018 and expanding the research sample to the latest year is also the thinking direction for future research.
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POSTXTREAT -0.029" -0.010 0023+ 0,020 ~0.030"* 0,017+
| (-6488) (-1.629) (-4334) (-3.575) (-4.562) (-3.740)
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(-2.076) [ (-1.715) [ (-0371) (-1.049) (-1.744) (-0.148)
LEV -0011 ~0.001 -0.008 ~0.006 0.001 ~0.010
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INDEP -0.031 [ oor2 ~0.003 ~0.033 ~0.020 ~0.021
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BM -0.016* -0017% -0.027°** o019 -0012 0,026
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YEAR | ves YES YES s YES | ves
FIRM YES ‘ YES YES YES YES YES
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| eso0) (0.835) (0.207) (L117) (1.302) (0.484)
N 9623 10291 9,876 10,038 5815 14,099
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 0.10, t-test values in brackets.
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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symbol

Variable name

Definition

Dependent variable

Independent
variable

Control variable

FIN Corporate financialization Financial investment assets/Total assets
POSTXTREAT Net effect of the green credit For years after 2012, the value of POST is 1; otherwise, it is 0. When the enterprise is in a heavily
policy polluting industry, the value of TREAT is 1I; otherwise, it is 0

SIZE Firm size Natural logarithm of total assets

LEV Leverage Total liabilities/total assets

ROA Return on total assets Net profit/total assets

PAY Executive compensation Sum of top three executives’ compensation/total assets.

BSIZE Board size Natural logarithm of the number of board members

INDEP Independent director size Number of independent directors/number of directors on board

TOP2_10 Equity checks and balances | The sum of the sharcholdings of the second-largest sharcholder to the tenth-largest sharcholder of
the company

DUAL CEO duality A dummy variable equal to 1 for firms where the chairman and general manager are the same person
and 0 otherwise

BM Book-to-market ratio

Total assets/total market value
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SIZE 19914 22204 1.268 21.306 22032 22931 19.665 26,086
LEV 19914 0456 0204 0297 0457 0612 005 0928
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pav 19914 0.001 0.001 0 0 0001 0 0.004
BSIZE 19914 216 0201 2079 2197 2197 1609 2708
INDEP 19914 0371 0053 0333 0333 0400 0.308 0571
TOP2_10 19914 21174 1274 10634 19.698 3015 2055 55.956
DUAL 19914 0786 0410 1 1 1 0 1
BM 0612 0243 0423 0.609 08 0117 1143
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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FIN FIN
POSTXTREAT 0.000 0002
(0.025) (0.148)
SIZE 0010
(1.259)
LEV ~0.027
(-0935)
ROA 0133
(3272)
PAY o
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BSIZE | o076
(-2.705)
INDEP ~0.017
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(-3.504)
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(0.705)
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(0.483)
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Adj-R? 0033 0035

Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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Note: ***, **, and * indicate p < 0.01, p < 0.05, and p < 010, t-test values in brackets.
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