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To address the pressing challenges posed by environmental issues, numerous countries have been actively exploring green finance practices. Using a sample of listed companies in China from 2008 to 2020, this study aims to enrich the understanding of the economic consequences of green finance. Specifically, it is the first to investigate the causal relationship between green finance and corporate debt financing levels. Our findings reveal that green finance effectively mitigates corporate debt financing levels, and this conclusion remains robust after undergoing a series of rigorous tests. Further analysis reveals that green finance achieves this by alleviating financing constraints and enhancing executive compensation. Heterogeneity analysis demonstrates that the impact of green finance is particularly pronounced in state-owned enterprises, regions with lower marketization levels, superior industrial structures, and lower carbon emissions. Additionally, our research shows that with the strengthening of external environmental regulations, green finance significantly promotes the reduction of long-term debt financing levels but has no significant impact on short-term debt financing levels. The conclusions of this study provide valuable insights for policymakers and enterprises seeking to reduce corporate debt financing levels. Moreover, it offers a new perspective on the economic consequences of green finance, particularly in the context of debt financing.
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INTRODUCTION
Amidst the pressing global concerns regarding climate change and environmental degradation, the need for environmental protection and sustainable development has gained prominence. Green finance, an innovative financial paradigm, has emerged as a key instrument to facilitate environmental protection, address climate change, and propel economic sustainability. China, as the world’s largest developing nation, presents a unique and intricate context for the development of green finance.
Firstly, China faces significant environmental challenges. Years of heavy industrialization have led to severe environmental pollution and ecological damage. This has prompted the Chinese government to recognize the imperative of transforming its economic model towards a greener path. Green finance is expected to play a pivotal role in this transition by channeling capital towards environmentally friendly industries and projects. Secondly, the Chinese government has accorded high priority and policy support to green finance. This is evident from the enactment of several policy documents, such as the “Guiding Opinions on Establishing a Green Finance System.” Additionally, the government has promoted green financial products like green bonds and green credits, encouraging financial institutions to engage in green finance activities and steering social capital towards green sectors. Moreover, the development of green finance in China has garnered widespread international attention and cooperation. The escalating global demand for green finance has spurred China to actively participate in international green finance collaborations, sharing its developmental experiences and contributing to the global green finance agenda. This provides China with a broadened international perspective and collaborative opportunities for its green finance initiatives. In summary, the backdrop of China’s green finance development is complex yet promising, driven by environmental challenges, government policies, and international collaborations. The aim is to harness the power of finance to foster environmental protection and sustainable economic growth.
With the continuous evolution of traditional financial instruments, they have provided crucial assistance in addressing various corporate financial difficulties, injecting momentum into sustainable business growth. As a result, enterprises have flourished, yet their rampant development has also led to an increase in energy consumption and pollution emissions, making environmental issues particularly salient in today’s context (Shen et al., 2024). Against this backdrop, green finance, as a powerful tool to mitigate environmental pollution, has garnered extensive and profound discussions. Essentially, green finance represents a more efficient allocation of financial resources, guiding commercial banks to reduce lending to polluting enterprises, thereby decreasing their total factor productivity (Feng and Liang, 2022). This, in turn, encourages these enterprises to actively pursue green transformation, significantly enhancing their economic and environmental performance (Zhang et al., 2024). Furthermore, commercial banks play a pivotal role in promoting the development of green finance. Traditional financial tools often encounter mismatches between specific funds and projects, leading to higher risk exposure for commercial banks. However, green finance can effectively identify potential risks in the green financing process, ultimately reducing the risk exposure of these banks (Feng et al., 2024). Concurrently, green finance is increasingly becoming a pivotal force in tackling global environmental challenges and advancing sustainable development. Firstly, it strengthens the peer effect of ESG information disclosure, making environmental, social, and governance data from the same industry and similar enterprises more comparable (Liang and Yang, 2024). This not only enhances information transparency but also facilitates investors’ accurate assessment of corporate performance. Secondly, in the face of the potential impact of climate policy uncertainty on corporate investment efficiency, green finance directs capital flows towards environmentally friendly projects and prompts enterprises to enhance their total factor productivity, thereby effectively elevating investment efficiency and achieving a win-win scenario for both businesses and investors (Zhang et al., 2023). Finally, green finance fosters the development of green productivity in enterprises by supporting green technologies and innovations, and leverages the spatial spillover effect of environmental regulations to promote green productivity in neighboring regions (Feng et al., 2021). In summary, green finance plays a pivotal role in driving sustainable development and promoting environmental and social win-win outcomes.
For both businesses and households, financial literacy and green finance policies play a crucial role in alleviating financing constraints. At the household economic level, it has been proven that good financial literacy can effectively mitigate household income constraints and help families manage their financial resources better (Ling et al., 2023). On the business front, green finance policies are particularly significant for enterprises in resource-depleted cities and those committed to green innovation and renewable energy (Chen et al., 2024). Green finance not only significantly alleviates the financing constraints faced by these enterprises, thereby promoting their operations and development, especially investments in green innovation (Yu et al., 2021). Moreover, research has shown that financing constraints often limit the investment efficiency of renewable energy companies, and the development of green finance can effectively mitigate such constraints, enabling these companies to achieve higher investment efficiency (Wang and Fan, 2023). Therefore, green finance demonstrates significant effectiveness in alleviating financing constraints for enterprises. The integration of ESG factors into financial decision-making can lead to a more favorable perception among investors, who are increasingly prioritizing sustainability in their investment portfolios. This positive perception can translate into lower costs of capital for companies, as investors are willing to offer more competitive financing terms to those that demonstrate a commitment to sustainable practices. By mitigating financing constraints, green finance enables companies to access the debt markets more easily, thus supporting their overall financial stability and growth prospects. Moreover, green finance can enhance executive compensation. As companies embrace sustainable practices, executives who demonstrate leadership in this area are often recognized and rewarded with higher compensation packages. This incentive aligns executives’ interests with the long-term sustainability of the company, encouraging them to make more responsible decisions that align with the company’s strategic objectives. By rewarding sustainable performance, green finance creates a virtuous cycle where executives are motivated to further integrate ESG considerations into their financial decision-making, leading to a more sustainable and profitable operation.
The mediation of these two mechanisms—alleviated financing constraints and enhanced executive compensation—is crucial in understanding the impact of green finance on corporate debt cost. On one hand, by mitigating financing constraints, green finance enables companies to access the debt markets more efficiently, thus reducing their cost of capital and enhancing their financial flexibility. On the other hand, by enhancing executive compensation, green finance incentivizes executives to prioritize sustainable practices, which can lead to more responsible financial decision-making and strategic investments. These two mechanisms work in tandem, reinforcing the positive impact of green finance on corporate debt financing.
In addition, it is important to note that the influence of green finance extends beyond the financial realm, encompassing both strategic and operational aspects of a company. By embedding sustainability into their financial decision-making, companies can unlock new opportunities for growth and innovation, while also mitigating risks associated with environmental and social challenges. This comprehensive approach to sustainability can lead to a more resilient and sustainable business model, positioning companies to thrive in a rapidly changing global economy.
As countries across the globe aim to transition towards more sustainable development models, understanding the role of green finance in driving green economic growth and enhancing resource efficiency becomes increasingly crucial. For developing countries, this issue holds particular importance. These nations often face financial constraints in implementing green projects that can promote sustainability and address environmental issues. However, by harnessing the power of green finance, these countries can access the necessary financial resources to develop and execute projects that not only enhance their economies but also protect their natural resources. Moreover, developing countries have historically suffered from resource inefficiency due to mismanagement and lack of proper policies. Studying the links between green finance, green economic growth, and resource efficiency can help these nations identify and address the root causes of inefficiency, leading to improved utilization of their resources and enhanced economic performance. The findings of such studies can have far-reaching implications for global sustainability efforts. By promoting green finance and green economic growth, countries can contribute to mitigating climate change, preserving natural resources, and creating a more environmentally sustainable world. Therefore, studying the interconnections between these areas is not only beneficial for individual nations but also holds immense global significance.
The present study offers several incremental contributions to the existing research on the effects of green financial policies on enterprise debt financing levels. First, it addresses the limitations of He and Liu (2023) by providing a more comprehensive analysis that encompasses all enterprises, rather than focusing solely on green and highly polluting enterprises. While He and Liu relied on the classification from the Wind database, the current study adopts a more authoritative approach, utilizing national policy documents as the criterion for distinguishing high-carbon enterprises. This approach ensures a more accurate representation of enterprises’ carbon intensities. Second, this study supplements the work of Guo and Fang (2024) by incorporating green fiscal policies into the measurement of green finance indices. In the Chinese context, where the government plays a pivotal role in economic activities, green fiscal policies serve as critical guiding mechanisms. By including green fiscal policies, the current study offers a more holistic understanding of the green financial system and its influence on enterprise debt financing. Moreover, the current study improves upon the methodology employed by Guo and Fang (2024). Specifically, while they utilized the Difference-in-Differences (DID) approach to examine the impact of green credit on enterprise debt financing, their treatment and control group classification based on industry categories was suboptimal. The implementation of green credit policies in 2007 was universal, encompassing all enterprises, not just those in “two high” industries. In summary, by incorporating green fiscal policies and utilizing a more authoritative enterprise classification, this study offers a more nuanced and comprehensive understanding of the effects of green financial policies on enterprise debt financing levels. This approach not only addresses the limitations of previous research but also provides valuable insights for policymakers and stakeholders seeking to promote sustainable financing practices.
In summary, this paper aims to comprehensively explore the impact of green finance on corporate debt financing, focusing on the mediating role of alleviated financing constraints and enhanced executive compensation. By examining these relationships, we aim to contribute to the existing literature on green finance and corporate finance, providing valuable insights for companies, investors, and policymakers alike. Through a deeper understanding of the mechanisms underlying the green finance-debt financing nexus, we hope to facilitate more informed and sustainable financial decision-making that benefits both companies and society at large. The specific structure of the research design is depicted in Figure 1.
[image: Figure 1]FIGURE 1 | Research framework.
LITERATURE REVIEW
In recognition of the urgency to tackle climate change and its widespread global impacts, it is evident that carbon emissions, stemming from the non-competitive and non-excludable nature of air resources, carry significant negative externalities. This intricacy hinders the clear establishment of property rights, potentially leading to market failures. Given this context, relying solely on market forces to attain Pareto efficiency in reducing carbon emissions presents considerable challenges. Market participants are unlikely to spontaneously internalize social costs that exceed their private costs, often resulting in avoidable equilibrium losses (Liu and Zhu, 2024). Therefore, the government’s intervention, serving as the guiding force in the carbon emissions market, becomes crucial for facilitating optimal resource allocation. Among the various policy tools available, green finance stands out as a pivotal market-oriented environmental approach. Green finance provides a mechanism for channeling funds towards sustainable projects and investments, such as the development of environmentally sustainable infrastructure, clean technologies, and renewable energy sources. The Paris Agreement and other global initiatives have further emphasized the need for alignment between financial strategies and climate goals, sparking a heightened interest in researching green finance practices and regulations. Concurrently, investors and consumers are becoming increasingly aware of the environmental ramifications of their financial decisions, driving a surge in demand for environmentally responsible investing products and services. In response to these evolving trends, researchers and academics have been actively engaged in exploring green finance, thereby enriching the academic literature in this domain.
A growing body of literature has delved into the intricate relationship between green finance, energy efficiency, and carbon emissions, primarily focusing on macroeconomic and microeconomic perspectives. Macroeconomic studies often explore the impact of green finance on national or regional levels, analyzing its ability to enhance energy efficiency, mitigate carbon emissions, and foster sustainable development. On the other hand, microeconomic studies zoom in on the specific impact of green finance on individual firms or industries, examining its role in promoting green technologies, enhancing corporate sustainability practices, and driving innovative solutions. At the macroeconomic level, the establishment and growth of green finance mechanisms have been shown to effectively mitigate urban haze pollution (Zeng et al., 2022), enhance green productivity (Xu and Xu, 2022), and reduce energy intensity across both local and neighboring regions (An et al., 2023). These cumulative effects contribute significantly to the reduction of carbon dioxide and greenhouse gas emissions (Zhan et al., 2022), thereby supporting global efforts towards environmental sustainability. Furthermore, green finance has demonstrated a substantial stimulatory effect on renewable energy investments, fostering a shift towards cleaner and more sustainable energy sources (Li et al., 2022). As green finance continues to expand, it not only elevates the economic value of regions but also contributes to global value growth (Li et al., 2023). However, it is important to recognize that the impact of green finance may vary across regions and countries. While studies in East Asia have demonstrated a significant reduction in carbon dioxide emissions attributed to green finance, findings from Central and South Asia indicate that green finance has had limited effects on carbon dioxide reduction (Sun, 2023). This heterogeneity underscores the need for tailored policies and strategies that consider the unique contextual factors of different regions. At the micro level, the Green Finance Reform and Innovation Pilot Zones implemented in China in 2017 provide an excellent setting to study the economic consequences of green finance. Research conducted within these zones has revealed that green finance significantly suppresses corporate carbon emissions (Zhou and Qi, 2023), enhances corporate social responsibility (Yu et al., 2023), and stimulates green innovation among enterprises (Han et al., 2022; Li et al., 2023). Notably, the impact of green finance on corporate innovation is most pronounced in middle-to high-income regions (Wang et al., 2022), suggesting that the effectiveness of green finance may be contingent on the economic development of the region. Moreover, given the unique challenges posed by high-polluting enterprises, research has found that China’s Green Finance Reform and Innovation Pilot Zones exert a significant inhibitory effect on green innovation among these enterprises (Ren et al., 2020). This finding underscores the need for targeted policies that address the specific challenges and opportunities presented by high-polluting sectors.
A significant body of literature has explored the relationship between green finance and economic development. Du et al. (2019) and Shan et al. (2021) found that green investments and green credit facilities can facilitate the growth of a green economy. Specifically, Bai et al. (2022) demonstrated that following the COVID-19 pandemic, the increasing demand and cost of energy globally have highlighted the urgent need for green finance to mitigate potential crises. The implementation of green finance policies has notably reduced industrial gas emissions (Muganyi et al., 2021), improved environmental pollution (Dong et al., 2023), and enhanced overall energy efficiency (Zhou et al., 2022). The driving effect of green financing is particularly prominent among high-polluting industries. Due to their inherent financing constraints, the existence of green finance incentives these companies to proactively fulfill their social responsibilities (Li et al., 2023), reduce pollution and energy consumption (Qin and Cao, 2022), thereby contributing to the reduction of carbon intensity (Ren and Zhang, 2023) and ultimately enhancing ESG performance (Zhang, 2023). In the specific context of China, the steady growth of green finance in recent years (Lv et al., 2021) has optimized resource allocation, further propelling economic quality development (Li et al., 2022). However, this development is uneven, with more rapid progress in the eastern coastal regions, exhibiting distinct regional characteristics (He and Yan, 2020; Ma et al., 2023). Zhao and Qi. (2023) further reveal that green finance’s carbon emission reduction effects are limited to the central and eastern regions. Additionally, green finance policies have effectively facilitated the emergence of China’s manufacturing value chain (Lin et al., 2023), simultaneously optimizing the overall industrial structure (Hu et al., 2023). This structural upgrading, in turn, promotes the further development of green finance (Lan et al., 2023).
The determination of corporate debt financing levels is a complex process influenced by a myriad of factors. First and foremost, the external environment and policy events have been identified as crucial determinants of debt financing levels. Liu (2023) and Yu et al. (2021) emphasized the dynamic nature of the external environment, arguing that economic shifts, market fluctuations, and policy changes can significantly impact a company’s debt financing decisions. For instance, favorable economic conditions might encourage companies to increase their debt levels to fund expansion, while adverse economic events might prompt them to reduce debt to mitigate risk. Moreover, Meng and Yin. (2019) brought to light the significance of the national governance environment in shaping corporate debt financing costs. They argued that countries with stronger institutional frameworks and higher governance standards often enjoy lower debt financing costs due to increased trust and confidence among creditors. This trust is founded on the belief that well-governed countries are more likely to uphold contract enforcement, property rights, and legal systems that protect creditor interests. Furthermore, the role of investor protection mechanisms in debt financing has garnered significant attention. Scholars such as La Porta et al. (2002), López Iturriaga (2005), Qian et al. (2007), and Lin et al. (2011) have demonstrated that higher levels of investor legal protection, enforcement quality, and regional marketization can effectively mitigate moral hazard and adverse selection issues. These mechanisms, by reducing the risk of internal shareholders or managers infringing on creditor interests, encourage creditors to offer loans at lower interest rates. This, in turn, benefits both the creditor and the corporate borrower, fostering a more efficient and transparent debt financing market.
The existing literature has provided a comprehensive exploration of various topics, offering valuable theoretical insights into the subject matter at hand. However, a gap remains in the discussion of the impact of green finance on corporate debt levels. This research aims to bridge that gap, offering a novel perspective that contributes to the existing knowledge base. Previous research has delved into a wide range of factors that influence corporate debt levels, including external environmental factors, policy events, and governance structures. However, the specific implications of green finance on this aspect of corporate finance have received limited attention. Green finance, which encompasses sustainable financing practices and environmental considerations in financial decision-making, is expected to have a significant impact on corporate debt levels. This impact could manifest in terms of altered debt issuance strategies, cost of debt, or even the overall financial risk profile of a company. By exploring the nexus between green finance and corporate debt levels, this study aims to contribute to the existing theoretical framework by providing empirical evidence on the potential benefits and challenges of green financing practices. The expected findings could inform financial decision-making, corporate strategy, and policy recommendations aimed at promoting sustainable finance and environmental stewardship.
THEORETICAL ANALYSIS AND RESEARCH ASSUMPTIONS
This paper argues that the regional development of green finance will lead to a reduction in the cost of corporate debt financing. A range of reasons and empirical evidence support this inference.
Firstly, the growth of green finance at the regional level typically results in the availability of specialized green financial products and services. These include green bonds, green loans, and green investment funds that are designed to finance environmentally sustainable projects. As these products become more prevalent, they provide enterprises with additional financing options that are often cheaper and more flexible than traditional debt financing. Secondly, the promotion of green finance by regional governments and financial institutions can lead to improved environmental risk management practices among enterprises. Enterprises that integrate sustainable practices into their operations are perceived as having lower environmental risks and hence are more attractive to investors. This reduces the cost of debt financing as investors are willing to offer lower interest rates to mitigate the perceived risks. Thirdly, green finance’s evolution and prominence have been instrumental in promoting transparency and disclosure among enterprises, laying the foundation for them to adopt more sustainable and environmentally responsible business practices. Before the introduction of specific green financial policies, enterprises often operated with limited visibility regarding their environmental impacts, making it difficult for investors and stakeholders to accurately assess their green credentials. However, as green finance gains traction, enterprises are increasingly compelled to disclose their environmental performance, including greenhouse gas emissions, resource utilization, and waste management practices. This transparency not only enables investors to make informed decisions about green investments but also puts pressure on enterprises to improve their environmental practices. As a result, green finance not only fosters financial innovation but also acts as a catalyst for environmental stewardship, driving enterprises towards more sustainable and responsible business models. Enterprises that are committed to green finance are more likely to provide detailed information about their environmental performance, sustainability goals, and the use of green finance. This transparency improves the trust between enterprises and investors, leading to more efficient capital allocation and lower financing costs. Moreover, the integration of green finance into regional financial systems can enhance the overall stability and resilience of financial markets. By promoting sustainable investing and managing environmental risks, green finance can mitigate the financial risks associated with climate change and other environmental challenges. This stability can translate into lower financing costs for enterprises as investors are more confident in investing in regions with well-developed green finance infrastructure.
The main hypothesis in this study is as follows:
Hypothesis 1:. Regional Development of Green Finance Reduces the Cost of Debt Financing for Enterprises.
This study hypothesizes that the regional development of green finance can effectively lower the cost of debt financing for enterprises by mitigating financing constraints. This assertion is grounded in several theoretical and empirical rationales that are central to corporate finance and sustainable development.
Firstly, green finance aims to mobilize capital towards environmentally sustainable projects and enterprises. By doing so, it creates a financing environment where enterprises with green projects or sustainable business models can access funds more easily. This reduces financing constraints, as these enterprises are no longer limited by traditional financing barriers that might exclude them due to environmental risks or non-compliance with sustainability standards. Secondly, the growth of green finance typically involves the development of specialized green financial instruments and policies. These instruments, such as green bonds and green loans, are tailored to meet the financing needs of sustainable projects and enterprises. By providing alternative financing channels, these green financial products can alleviate financing constraints by broadening the range of financing options available to enterprises. Thirdly, the integration of green finance into regional financial systems often leads to improved information disclosure and transparency among enterprises. This transparency is crucial for investors, as it allows them to better assess the environmental and financial risks associated with potential investments. By providing investors with reliable information about the environmental performance of enterprises, green finance can help mitigate information asymmetry and reduce the perception of risk, thereby lowering financing costs. Fourthly, the promotion of green finance by governments and financial institutions can foster a more favorable regulatory environment for sustainable finance. This can include tax incentives, subsidies, and other policy measures that encourage enterprises to adopt green practices and invest in sustainable projects. By reducing the financial burden and regulatory hurdles faced by sustainable enterprises, these policies can help alleviate financing constraints and lower debt financing costs.
Therefore, the second hypothesis is proposed as follows:
Hypothesis 2:. The Development of Green Finance in Various Regions Reduces Corporate Debt Financing Costs by Mitigating Financing Constraints.
This study proposes a hypothesis that the development of green finance in different regions can enhance executive compensation, which in turn, may lower the cost of debt financing for enterprises. This assertion is grounded in several theoretical frameworks and empirical evidences from the fields of corporate finance, sustainability, and executive compensation.
Firstly, the growth of green finance typically leads to an increase in investment opportunities for enterprises engaged in environmentally sustainable activities. As these enterprises become more attractive to investors seeking to align their capital with sustainable projects, they are likely to experience improved financial performance. Improved financial performance often translates into higher profits, which in turn can justify higher executive compensation packages. Secondly, executive compensation is often tied to the financial performance of the enterprise. By promoting sustainable business models and green practices, enterprises may enjoy a competitive edge in the market, leading to improved financial outcomes. These positive financial results can then be reflected in executive compensation, as a reward for their stewardship in steering the enterprise towards sustainability. Thirdly, green finance may influence executive compensation through changes in the governance structures and incentive mechanisms of enterprises. As green finance becomes more prevalent, enterprises may adopt governance practices that prioritize sustainability and environmental performance. These practices may include the integration of sustainability targets into executive compensation plans, incentivizing executives to pursue green strategies that lower the enterprise’s debt financing costs. Lastly, Higher executive compensation may enhance the enterprise’s ability to attract and retain talented executives, who are crucial in managing financial risks and optimizing debt structures. Additionally, a stronger financial position enabled by green finance can improve the enterprise’s creditworthiness, leading to more favorable lending terms and lower financing costs.
Based on the above analysis, the third hypothesis is proposed:
Hypothesis 3:. The Development of Green Finance in Various Regions Enhances Executive Compensation and Subsequently Reduces Corporate Debt Financing Costs.
METHODOLOGY AND DATA
Variable definitions
Dependent variable: corporate debt financing (DDebt)
Interest-bearing debt financing, which consists of the ratio of interest-bearing debt to total assets at the beginning of the period.
Core independent variable: the green finance index (green)
This article defines green finance from two perspectives: micro and macro. Micro perspective mainly focuses on constructing an indicator evaluation system around the green proportion of financial assets, while macro perspective mainly analyzes from the perspective of innovative financial instrument selection. Therefore, the idea of constructing the relevant indicator system is to select and calculate the ratio of some representative innovative green financial instruments (green credit, green investment, green insurance, green fiscal) to the relevant overall economic data. Using entropy method as the indicator weighting method (Ran et al., 2023), this article constructs the green finance evaluation indicator system, as shown in Table 1.
TABLE 1 | The measure of green finance.
[image: Table 1]Model settings
To investigate the influence of green finance levels on the cost of corporate debt financing, this paper establishes a benchmark model denoted as Eq. 1:
[image: image]
Where i represents the enterprise, t represents the year. To ensure that the regression results are robust and reliable, this paper controls for industry fixed effects ([image: image]) and year fixed effects ([image: image]), and [image: image] is a random disturbance term. The specific definitions of the above variables and related control variables (Controls) are listed in Table 2.
TABLE 2 | Definitions of variables.
[image: Table 2]To delve into the possible mechanisms, this article draws inspiration from the mediation effect testing approaches employed by Shen et al. (2024), Feng et al. (2023), Hao et al. (2023), and Gao et al. (2023) and constructs the following mediation effect testing model.
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where intermediary variables [image: image] represent [image: image] and [image: image] respectively. Eq. 2 expresses the overall impact of green finance on corporate debt levels, with the coefficient α1 reflecting the degree of this impact. Eq. 3 shows the influence of green finance on the mediating variable, while in Eq. 4, the coefficient γ1 represents the direct impact of green finance on corporate debt levels. The mediation effect is obtained by multiplying the coefficients β1 and γ2.
Data sources
In this study, Considering that China’s introduction of new corporate accounting standards in 2008 and the occurrence of major public health and safety events after 2020 have an impact on corporate financial information, hence, we have selected Chinese A-share listed companies from 2008 to 2020 as our initial sample. Drawing from existing literature, we have excluded samples belonging to the financial, ST, and missing data categories. Additionally, all continuous variables have been truncated at the 1% level to mitigate the impact of extreme values on our research findings. This study performs clustering at the individual company level. To gather relevant data, we have utilized the CSMAR and CNRDS databases for enterprise-related information. For provincial-level data, we have referred to various provincial Statistical Yearbooks, the China Statistical Yearbook, and the China Insurance Yearbook.
For data completeness, median interpolation was taken to fill in the missing data and also removed samples with severe missing variable values. The results of descriptive statistics of the data are as Table 3. The sample consisted of a total of 16442.
TABLE 3 | Descriptive statistics.
[image: Table 3]RESULTS AND DISCUSSION
This section reports the primary empirical findings of the study. Firstly, we delve into the baseline regression results, offering insights into the initial findings of our analysis. Secondly, we proceed to examine the mechanistic effects of financing constraints and executive compensation, assessing their individual and combined impacts on the overall results. Subsequently, we employ a range of tests to ensure the robustness of our findings. These tests help to validate the consistency and reliability of our results, accounting for various potential confounders and alternative explanations. Lastly, we delve into the heterogeneity of the green finance’s impact on reducing financing costs. To accomplish this, we categorize our analysis based on firm ownership, regional marketization levels, industrial structure variations, economic development statuses, and carbon emission intensities.
The baseline regression results
Table 4 presents the empirical results examining the impact of green finance on reducing the cost of corporate debt financing. The coefficient associated with green finance exhibits statistical significance at the 1% level, indicating that green finance is effective in mitigating the cost of corporate debt financing. This finding validates Hypothesis 1.
TABLE 4 | Benchmark regression results.
[image: Table 4]The table below presents the baseline regression results of the model, controlling for both industry and year fixed effects across both columns. Column (1) displays coefficients that are negative at the 1% significance level, excluding the inclusion of control variables. Subsequently, the regression incorporates control variables, and the results are presented in Column (2), which align with the previous findings. The results indicate that the core independent variable remains significantly negative at the 1% level. Notably, the adjusted fit improves significantly when incorporating control variables compared to the model without control variables. This underscores the importance of considering the influencing factors represented by these variables as they impact the dynamics of corporate financing costs.
Overall, the baseline regression results provide initial evidence for the effectiveness of green finance in mitigating the cost of corporate debt financing. Building upon these findings, we argue that the implementation of green finance-related measures has facilitated progress towards reducing the cost of corporate debt financing. Consequently, financial institutions and governments should fully consider the financial implications of green finance and continue to develop and enhance the green finance system.
Mechanism of financing constraint
The results of the mediation effect test for financing constraints are presented in columns (1) and (2) of Table 5. Specifically, when controlling for various variables, green finance has a significantly negative impact on corporate financing constraints, indicating that an increase in the level of green finance can effectively alleviate financing constraints for enterprises. Green finance mitigates corporate financing constraints by channeling capital towards environmentally sustainable projects, which reduces risk and attracts investors seeking long-term returns. When the variable for corporate financing constraints is included in the regression analysis, the coefficient for green finance remains significantly negative, consistent with the baseline regression findings. Additionally, the coefficient for financing constraints is significantly positive, suggesting that the alleviation of financing constraints effectively reduces the cost of debt financing for businesses. When financing constraints are relaxed, enterprises have greater access to capital, enabling them to negotiate more favorable terms with lenders. This leads to a decrease in interest rates and easier credit access, ultimately reducing the overall cost of debt financing. This finding validates Hypothesis 2.
TABLE 5 | Intermediary mechanism test results.
[image: Table 5]Mechanism of executive compensation
The results of the mediation effect test for executive compensation are presented in columns (3) and (4) of Table 5. Specifically, when controlling for various variables, green finance has a significantly positive impact on executive compensation in corporate settings. This indicates that an increase in the level of green finance can effectively enhance executive compensation. Investors reward companies that adopt green strategies with higher valuations, translating into increased shareholder wealth and subsequently, higher executive compensation. Green finance also attracts capital from investors seeking environmentally responsible investments, which can enhance a company’s financial standing and profitability, further justifying higher executive remuneration. When the variable for executive compensation is included in the regression analysis, the coefficient for green finance remains significantly negative, consistent with the baseline regression findings. Additionally, the coefficient for executive compensation is significantly negative, suggesting that an increase in executive compensation effectively reduces the cost of debt financing for businesses. Increased executive compensation can lower the cost of corporate debt financing by aligning executives’ incentives with the long-term financial interests of the company. By providing executives with incentives to prioritize cost-effective debt financing strategies, their compensation serves as a mechanism to align their decision-making with the financial objectives of the firm, ultimately leading to lower debt financing costs. Higher executive compensation may incentivize executives to pursue strategies that minimize debt risk and maximize shareholder value, further contributing to lower debt financing costs. This finding validates Hypothesis 3.
Heterogeneity analysis
To further validate Hypothesis 1 and explore whether the impact of green finance on reducing the level of corporate debt financing is influenced by factors such as the nature of corporate ownership, the degree of regional marketization, regional industrial structure, and regional carbon emissions, we conducted a heterogeneity analysis. The estimation results are presented in Table 6.
TABLE 6 | Heterogeneity test results.
[image: Table 6]Heterogeneity of property rights
Given that private enterprises and state-owned enterprises (SOEs) operate under distinct mandates and objectives, it is essential to unpack how these ownership dynamics impact their utilization of green finance options and subsequent debt financing levels. This exploration holds particular relevance for green finance initiatives, as it highlights the need for tailored strategies that account for the unique challenges and opportunities posed by different ownership structures. In the forthcoming analysis, we aim to provide a nuanced understanding of how the ownership nature of a company interacts with green finance opportunities, ultimately shaping its debt financing position. By doing so, we seek to contribute to the evolving discourse on green finance and its role in sustainable corporate finance practices.
As shown in Columns (1) and (2) of Table 6, the results indicate that green finance has a significant impact on reducing the level of corporate debt financing, regardless of whether the company is state-owned or private. Through the Fisher’s test, it can be observed that the effect of green finance on reducing the debt financing costs of state-owned enterprises is more pronounced. The effectiveness of green finance in reducing debt financing costs is more pronounced for state-owned enterprises (SOEs) compared to private enterprises due to several key factors. Firstly, SOEs are typically larger and have a stronger financial position, which enables them to leverage green finance initiatives more effectively. This is because SOEs have access to larger capital pools and can thus invest more in green projects, leading to cost savings and environmental benefits. Secondly, SOEs often face tighter regulatory scrutiny and social expectations, which motivate them to prioritize environmentally sustainable practices. This includes seeking financing through green finance channels, which can provide lower-cost capital due to the lower risk associated with sustainable projects. Moreover, the government often provides support and incentives for green initiatives in SOEs, such as preferential loan rates or tax breaks. These measures further enhance the cost-effectiveness of green finance for SOEs, making it a more attractive option compared to traditional financing methods.
Heterogeneity in degree of marketization
As the present study aims to delve into the intricate relationship between green finance and corporate debt financing, it is imperative to consider the varying degrees of marketization as a critical factor that may introduce heterogeneity in the observed patterns. Marketization, referring to the varying degrees of financial market development and competitiveness across regions or economies, can significantly influence the implementation and effectiveness of green finance strategies. By examining the influence of marketization level, this study aims to provide a nuanced understanding of the contextual factors that may shape the relationship between green finance and corporate debt financing.
As shown in columns (3) and (4) of Table 6, the results indicate that the primary impact of green finance in reducing the level of corporate debt financing is observed in markets with lower degrees of marketization. In regions with lower levels of marketization, the impact of green finance in mitigating corporate debt financing is more significant compared to regions with higher levels of marketization. This is because markets with lower marketization typically exhibit a greater need for external financing, making them more reliant on alternative financing mechanisms such as green finance. In regions with high marketization, financial markets are typically more developed and efficient, providing firms with a wide range of financing options. In such markets, the role of green finance may be less prominent as firms can access capital through traditional channels. However, in regions with lower marketization, where financial markets may be less developed or efficient, green finance can play a more crucial role in bridging the financing gap for firms. Moreover, in regions with lower marketization, there is often a greater need for policy intervention and support to promote sustainable economic development. Green finance can serve as a key instrument in these regions, providing capital for green projects and sustainable businesses. By doing so, green finance can help to reduce the debt financing needs of firms, particularly those engaged in environmentally friendly activities. In summary, our argument is that the primary benefits of green finance in reducing corporate debt financing are more pronounced in markets with lower levels of marketization. This is due to the greater need for external financing, less developed financial markets, and the important role of policy intervention in promoting sustainable development in these regions.
Heterogeneity in the level of industrial structure
As the present study delves into the intricate relationship between green finance and corporate debt financing, it is imperative to consider the varying levels of industrial structure as a potential moderator of this relationship. The complexity and diversity of industrial landscapes across regions can introduce heterogeneity in the observed patterns and effects. By examining the influence of industrial structure, this study aims to provide a nuanced understanding of how different industrial configurations shape the impact of green finance on corporate debt financing.
As demonstrated in columns (5) and (6) of Table 6, the findings indicate that the effectiveness of green finance in mitigating the level of corporate debt financing is primarily observed in markets with superior industrial structures. In regions with superior industrial structures, the conditions are more conducive to the effective implementation of green finance strategies, thereby enabling a more significant reduction in corporate debt financing levels. This is because regions with stronger industrial landscapes typically exhibit a higher concentration of innovative and sustainable businesses, which align with the objectives of green finance. These businesses are more likely to attract green investors and enjoy lower financing costs due to their alignment with environmentally friendly practices. Contrastingly, regions with weaker industrial structures often lack the necessary resources, technological capabilities, and institutional frameworks to support green finance initiatives. This may limit the effectiveness of green finance in these areas, as businesses may face greater challenges in accessing green financing and achieving sustainable operations. Therefore, the impact of green finance on reducing corporate debt financing may be less significant in these regions. Moreover, superior industrial structures often foster stronger collaboration and coordination among businesses, governments, and financial institutions. This collaboration can lead to the development of more comprehensive and tailored green finance solutions that are better suited to the local context. In turn, this can enhance the impact of green finance in reducing corporate debt financing levels. In summary, our argument is that the primary benefits of green finance in reducing corporate debt financing are more pronounced in markets with superior industrial structures, where the conditions are more conducive to the successful implementation of green strategies. This is due to the presence of a more conducive business environment, stronger institutional frameworks, and better alignment with sustainable practices.
Heterogeneity of carbon emission intensity
Regions with high carbon emissions are expected to benefit more from green finance strategies, as they face greater pressure to transition to more sustainable economic models. Conversely, regions with low carbon emissions may already have a more favorable environmental profile, but green finance can still play a role in supporting their transition to a net-zero emissions future. By analyzing data from regions with different carbon emission levels, we aim to reveal patterns and trends that underscore the importance of considering regional carbon emissions when assessing the role of green finance in corporate finance decisions. The results of this analysis will contribute to the existing knowledge on green finance and sustainability, providing valuable insights for policymakers, financial institutions, and corporate decision-makers seeking to align their strategies with environmental objectives.
As shown in columns (7) and (8) of Table 6, the results indicate that green finance has significantly reduced the level of corporate debt financing, regardless of whether the region has a high or low carbon emission level. Specifically, in regions with lower carbon emissions, green finance has had a more pronounced positive effect on reducing the level of corporate debt financing. This study finds that green finance has played a significant role in reducing the level of corporate debt financing, regardless of the region’s carbon emission level. This conclusion is supported by the empirical evidence presented in Table 6, which demonstrates a consistent and significant relationship between green finance and debt financing across both high and low carbon-emitting regions. Specifically, in regions with lower carbon emissions, the positive impact of green finance on reducing debt financing is even more pronounced. This suggests that in areas where environmental sustainability is already a priority, green finance strategies can be more effective in supporting corporate finance decisions that align with environmental objectives. The argument is strengthened by the observation that green finance not only mitigates financing constraints but also serves as a catalyst for sustainable economic growth. By redirecting capital towards environmentally friendly projects and activities, green finance helps to create a virtuous cycle where economic growth and environmental protection go hand in hand.
In conclusion, the findings of this study underscore the importance of green finance in promoting sustainable corporate finance practices across all regions, regardless of their carbon emission levels. The positive impact is particularly strong in regions where environmental sustainability is a priority, highlighting the need for a more widespread adoption of green finance strategies in corporate decision-making.
FURTHER ANALYSIS
Building upon the preceding analysis of heterogeneities in the impact of green finance on corporate debt financing levels, we delve deeper into understanding the specific effects of green finance on both long-term and short-term debt financing. This examination is further nuanced by considering the crucial role of environmental regulations in shaping these relationships. By exploring the mechanisms through which environmental regulations promote green financing practices and their subsequent influence on debt financing costs and levels, we aim to provide a comprehensive understanding of the intertwined relationships between green finance, environmental policies, and corporate debt financing strategies. In doing so, we contribute to the evolving discourse on sustainable finance, highlighting the significance of environmental regulations in greening the financial system and promoting sustainable corporate financing practices.
Drawing from previous research, this study employs the ratio of short-term liabilities to total assets at the beginning of the period to measure the level of short-term debt financing (SDebt) and the ratio of long-term liabilities to total assets at the beginning of the period to measure the level of long-term debt financing (LDebt). To measure environmental regulation (ER), the ratio of investment completed for industrial pollution control to the added value of the secondary industry is employed.
As shown in columns (1) and (3) of Table 7, the results indicate that green finance has a significant impact on reducing both the level of long-term debt financing and the level of short-term debt financing for firms. Firstly, the impact of green finance on long-term debt financing is noteworthy. Green finance initiatives encourage sustainable investment practices that align with environmental objectives. This alignment reduces the risk profile of long-term debt financing, as investors become more confident in the financial viability and environmental sustainability of the projects financed. Consequently, companies are able to access cheaper and more sustainable long-term debt, thereby reducing their overall debt financing levels. Moreover, the influence of green finance on short-term debt financing cannot be overlooked. Short-term debt, though typically less sensitive to sustainability factors, still benefits from green finance initiatives. This is because green finance not only focuses on environmental sustainability but also enhances financial efficiency and risk management. By integrating green finance practices, companies can improve their liquidity management and risk mitigation strategies, which in turn leads to more favorable short-term debt financing options. As evident from columns (1) and (2) of Table 7, the strengthening of environmental regulations significantly promotes the role of green finance in reducing the level of long-term debt financing for corporate entities. Enhanced environmental regulations force companies to prioritize sustainable practices and align their financial strategies with environmental objectives. Green finance, which promotes investments in environmentally friendly projects, becomes a key enabler in this transition. By financing projects that align with environmental goals, green finance reduces the risk profile of long-term debt financing, attracting investors who are increasingly interested in sustainable investment opportunities. Moreover, as environmental regulations become more stringent, companies are incentivized to integrate green finance practices into their capital allocation decisions. This integration not only supports environmental sustainability but also enhances financial performance. By allocating capital towards environmentally friendly projects, companies can improve their financial efficiency and reduce the cost of capital, ultimately leading to a lower level of long-term debt financing.
TABLE 7 | Results of further analysis.
[image: Table 7]As environmental regulations become more stringent, the expectation is that green finance would play a pivotal role in shaping corporate financing decisions, particularly in terms of debt financing. However, as evident from columns (3) and (4) of Table 7, the enforcement of environmental regulations does not significantly impact the role of green finance in reducing the level of short-term debt financing for corporate entities. This observation calls for a deeper understanding of the intricacies involved in the relationship between environmental regulations, green finance, and short-term debt financing. The rationale behind this finding lies in the distinct characteristics and determinants of short-term debt financing. Short-term debt is primarily utilized to finance day-to-day operational expenses and liquidity requirements, which are typically more responsive to market dynamics and macroeconomic factors. Green finance, on the other hand, is tailored towards longer-term sustainable investments, often with a focus on capital-intensive projects. This inherent mismatch in time horizons undermines the direct linkage between green finance and short-term debt financing. Moreover, the influence of environmental regulations on corporate financing decisions is complex and context-specific. While regulations may encourage firms to incorporate green practices, their translation into financing decisions is not automatic. Short-term debt decisions are influenced by a range of factors, including credit ratings, market sentiment, and access to capital. Environmental regulations, while relevant, often play a supporting role rather than being the sole determinant. Additionally, the heterogeneity of corporate responses to environmental regulations adds further complexity. Firms across different industries and with varying levels of environmental exposure may respond differently to green finance options. This heterogeneity can lead to variable impacts on short-term debt financing, often resulting in limited or no significant influence in certain cases. Finally, the limited availability and sophistication of green finance instruments also constrain their impact on short-term debt financing. Although the market for green finance is expanding, it remains fragmented and underdeveloped compared to traditional financing channels. This limits the extent to which green finance can influence short-term debt financing decisions.
In conclusion, our rigorous empirical analysis reveals a limited impact of green finance on short-term debt financing despite the enhancement of environmental regulations. This finding underscores the need for a nuanced understanding of the financing decisions of corporations, considering the multi-faceted nature of financial decision-making and the evolving regulatory landscape. Future research should delve deeper into the mechanisms that underlie the relationship between green finance and corporate financing decisions, accounting for various contextual factors and corporate-level heterogeneities.
ROBUSTNESS TEST
Based on the results of the benchmark regression model, it is concluded that green finance effectively reduces the level of corporate debt financing. Subsequently, the robustness of these findings needs to be verified through various methods, including Propensity Score Matching (PSM), instrumental variable approach, Heckman two-stage selection model, controlling for the impact of industry policies, re-sampling test by adjusting the sample period, exclusion tests for municipalities directly under the central government, and variable substitution tests.
PSM
In this study, the Propensity Score Matching (PSM) methodology is employed to alleviate endogenous concerns resulting from sample selection bias and confounding offsets. Specifically, a dummy variable labeled “finance” is introduced as the grouping variable. When the green finance index exceeds its median value within its annual grouping, “finance” is assigned a value of 1; otherwise, it is assigned a value of 0. All control variables are selected as covariates, and the 1:1 nearest neighbor matching technique, as proposed by Abadie et al. (2004), is applied. The matching results are presented in Table 8. Before matching, the two sample groups exhibited significant differences across all indicators except for cash ratio. However, after matching, no significant differences were observed in any indicators between the two groups. These matching outcomes indicate an improvement in the similarity of sample characteristics, thereby mitigating the impact of selective bias on the sample.
TABLE 8 | PSM matching results.
[image: Table 8]Using the matched samples, the PSM estimation results are presented in column (1) of Table 9. The regression outcomes align with the main regression findings, indicating a consistent and robust effect of green finance on reducing corporate debt financing levels. Specifically, the estimated coefficients are negative and statistically significant, further confirming the stability of the relationship between green finance and corporate debt financing.
TABLE 9 | The regression results of robustness tests.
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There may exist an endogenous relationship between green finance policies or practices and the level of corporate debt financing. Specifically, firms with lower debt financing levels may be more inclined to adopt green finance measures due to their financial constraints, while green finance policies might preferentially target those companies with inherently lower debt levels. In such a context, the direct utilization of green finance as an explanatory variable in empirical models may lead to estimation biases.
To address these endogeneity concerns, this study employs the lagged green finance level (i.e., green finance level from the previous period) as an instrumental variable. The regression results, presented in columns (2) and (3) of Table 9, reveal a positive correlation between the lagged green finance development level and the contemporaneous green finance development level. This positive association passes the significance test at the 1% level, indicating a strong statistical relationship. Moreover, after incorporating the instrumental variable into the regression analysis, the results suggest that green finance continues to exert a positive influence on reducing corporate debt levels. This finding further validates the robustness of the main regression results.
Heckman’s two-stage
To mitigate the endogeneity issues arising from sample selection bias, we employ Heckman’s two-stage approach for re-examination. Drawing from existing research practices, we select the lagged green finance index as an instrumental variable. Furthermore, we construct the inverse Mills’ ratio (IMR) and incorporate it as a control variable in the previous regression model to mitigate the impact of sample selection bias.
The results presented in column (4) of Table 9 indicate that the inverse Mills’ ratio (IMR) is significant, and the regression outcomes remain largely consistent with our previous findings. This suggests the existence of sample selection bias, but it does not undermine the conclusions drawn in this study. By accounting for this bias, we ensure that our results are more robust and reliable.
The control of industry policy influence
Recognizing the potential influence of industry-specific macro policies on corporate green finance, this study introduces an interaction term between industry dummy variables and year dummy variables in the empirical model. Column (5) of Table 9 presents the results after controlling for the “industry × year” interaction, effectively adjusting for industry-specific policies. Despite these controls, the regression coefficients remain significantly negatively correlated at the 1% statistical level. This finding confirms that, even after accounting for industry policy factors, the development of green finance continues to lower corporate debt levels. This result aligns with our baseline regression analysis, providing further evidence of the robustness of our findings.
Reconfigure the sampling interval
To ensure the robustness of our conclusions, we exclude observations from 2008 to 2015, given the potential impact of the financial crisis in 2008 and the stock market crisis in 2015 on capital markets. Regression results, presented in column (6) of Table 9, remain significantly negative and align with the baseline regression, indicating the stability and reliability of our findings. This exercise further confirms the robustness of our baseline regression results.
Excluding administrative factors
To ensure the accuracy of the empirical findings, this study opts to exclude the four direct-administered municipalities from further analysis. This exclusion is motivated by the unique characteristics of these municipalities, which possess a higher political status, smaller administrative areas, and diverse financing channels and methods. Additionally, their advanced application and widespread adoption of green finance, along with the flexibility of their financial policies, render them more prone to achieving reduced debt levels. Therefore, excluding these municipalities is deemed necessary. Upon re-estimating the regression model with the exclusion of the four direct-administered municipalities, the results, presented in column (7) of Table 9, indicate that the regression coefficient for green finance remains significant. This finding confirms the robustness of the regression analysis, suggesting that the observed association between green finance and debt levels is not solely driven by the exclusion of these municipalities. By accounting for potential outliers and biases introduced by the four direct-administered municipalities, this study ensures that the empirical findings are more reliable and generalize better to a broader context. The exclusion of these municipalities, therefore, serves as an important robustness check, strengthening the validity and credibility of the study’s conclusions.
Variable substitution tests
To alleviate potential estimation biases arising from measurement errors, this study replaces the measurement methods for both explanatory and explained variables, drawing from existing research. Specifically, the explanatory variable is replaced with Green_two, which incorporates green funds and green equity into the original Green construction, thus broadening the scope of the green finance index. This measure is further standardized to ensure consistency. The regression results, presented in column (8) of Table 9, remain significantly negative, consistent with the baseline regression.
For the explained variable, this study adopts the method proposed by Blanchard (2019) to construct DDebt_two, which measures corporate debt levels using the ratio of interest-bearing debt to GDP. This approach provides a more comprehensive assessment of debt burden. The regression results, as shown in column (9) of Table 9, also remain significantly negative, aligning with the baseline findings.
CONCLUSION
Utilizing a comprehensive dataset of listed companies in China from 2008 to 2020, this study offers a nuanced understanding of the economic consequences of green finance, particularly its relationship with corporate debt financing levels. Our findings reveal that green finance effectively mitigates the debt financing burden of enterprises, a conclusion that remains robust across various robustness checks. This mitigation is achieved through two primary mechanisms: the alleviation of financing constraints and the enhancement of executive compensation.
Our analysis further highlights the heterogeneous impact of green finance. Notably, it has a significant influence on debt financing levels in state-owned enterprises, regions with lower levels of marketization, superior industrial structures, and lower carbon emissions. Additionally, we observe that the strengthening of external environmental regulations enhances the effectiveness of green finance in mitigating long-term debt financing levels, with no significant impact on short-term debt financing.
POLICY RECOMMENDATIONS
Based on these findings, we offer the following targeted policy recommendations: (1) Promoting Green Finance Initiatives: Governments and financial institutions should actively promote green finance practices to encourage enterprises to integrate environmental considerations into their financing decisions. This can be achieved through the development of green bond markets, green credit policies, and other incentive mechanisms. (2) Enhancing Policy Targeting: Policies should be targeted to specific groups that benefit most from green finance, such as state-owned enterprises, regions with lower marketization levels, and industries with superior environmental performance. This ensures that the limited resources are allocated efficiently to achieve maximum impact. (3) Strengthening External Environmental Regulations: Governments should strengthen environmental regulations to encourage enterprises to adopt greener production methods and reduce carbon emissions. This not only benefits the environment but also helps enterprises reduce debt financing costs through green finance mechanisms. (4) Improving Financing Constraints: Policies should aim to alleviate financing constraints faced by enterprises, especially those in the private sector and regions with lower marketization levels. This can be achieved by improving the efficiency of the financial system, enhancing transparency, and strengthening the role of financial intermediaries. (5) Incentivizing Executive Compensation Tied to Green Performance: Enterprises should consider tying executive compensation to green performance indicators, such as carbon emissions reduction and environmental compliance. This will incentivize executives to prioritize green finance practices and contribute to sustainable development. By implementing these targeted policies, governments and financial institutions can effectively promote green finance, reduce corporate debt financing levels, and foster sustainable economic growth.
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(-1.26) (0.01) (-2.26) (-4.64) (-1.22) (-124) (-030) (-228) (-072)
Dual 0010° 0.001* 0010 0033 0.009° 0.009 0.006 -0.002 0031
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(:23.75) (-0.05) (-41.85) (-2829) (-2338) (-2299) (-21.67) (-19.94) (-0.56)
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(10.74) (-0.50) (20.65) (26.59) (1090) (10.46) (10.55) (0.93) (1.36)
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Note: The numbers in brackets represent the t-values under clustered robust standard errors, *p < 0.1, **p < 0.05, ***p < 0.01.
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Note: The numbers in brackets represent the t-values under clustered robust standard
errors, *p < 0.1, **p < 0.05, ***p < 0.01.
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Cost of corporate debt financing | DDebt

Dependent variable

Symbol

Measurement (unit)

Interest-bearing debt/total assets at the beginning of the period

Independent green finance Green See text for details
variable
Intermediary Financing constraints SA SA index
variable
executive compensation TMTPay | Natural logarithm of the total compensation of the top three management executives
Control variables  Enterprise size Size Total assets at the end of the period plus 1 to take natural logarithms
Age of enterprise FirmAge | The number of years the company has been in existence plus 1 to take the natural logarithm
Board size Board Natural logarithm of the number of board members
Proportion of independent Indep Number of independent directors/total number of board members
directors
Duality of Position Dual Whether the chairman and general manager are the same person, if so, take 1, otherwise take 0
Ownership of the largest TOPI Sharcholding ratio of the largest shareholder
sharcholder
Proportion of women in Female Proportion of women in the board of directors, supervisors, and senior executives
‘management
Financial background of FinBack | Ifany member of the board of directors, supervisors, or senior executives has a financial background, it
management is 1; otherwise, it is 0
Average age of management TMTAge | Average age of all directors, supervisors, and senior executives in the company

Institutional investor ownership = INST

Cash ratio Cashflow
Asset-liability ratio Lev
Asset structure FIXED

Institutional investor ownership/total share capital
Cash and cash equivalents balance at the end of the period/current liabilities
Total liabilities/total assets

Net fixed assets/total assets






OPS/images/fenvs-12-1426837-t003.jpg
Variable N Mean SD p50 Min

DDebt 16442 | 0253 0216 | 0230 0 1073
TMTPay 16442 1423 0776 | 1421 1229 16.46
SA 16442 | 3.684 0246 | 3692 2868 | 4257
Green 16442 | 0227 0130 | 0201 00710 0759
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FirmAge 16442 2751 0355 | 2773 1609 3401
Board 16442 | 2165 0199 | 2197 1609 2708
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FinBack 16442 | 0715 0451 i 0 1

TMTAge 16442 4881 3151 | 4883 4131 56.35
INST 16442 50.62 2453 | 5255 0718 100.7
Cashflow 16442 | 00440 00740 = 00440 = -0.194 = 0.249
Lev 16442 3077 2986 | 2058 0937 19.89

FIXED 16442 | 0243 0178 | 0208 000200 0745
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Size before 2212 22163 33 68.9 213 0.034%
after 22213 22198 10 0.6 0511

FirmAge before 27276 27737 -130 89.7 -8.34 0,000
after 2728 27327 -13 -0.83 0.407

Board before 2151 21783 -138 918 -8.83 0.000"
after 21509 21532 -11 -0.72 0.471

Indep before 37.346 36.96 72 67.6 463 0,000
after 37.348 37223 23 149 0.137

Dual before 0.26055 0.17391 211 95.5 1354 0.000***
after 0.26034 025642 10 058 0.565

TOP1 before 36.807 35341 96 824 616 0.000"
after 36,802 36544 17 107 0.283

Female before 17.43 15196 219 96.7 14.06 0.000"
after 17.423 17.497 -07 -045 0.651

FinBack before 0.74527 06855 133 912 851 0.000"
after 0.74536 074012 12 077 0.441

TMTAge before 48.687 48925 -76 88.0 -485 0,000
after 48.689 48.717 -09 -0.58 0.565

INST before 49.705 51545 -75 87.6 -481 0,000
after 49.714 49.487 09 058 0.563
Cashflow before 0.04331 0.04432 -14 22 -0.88 0.380
after 0.04332 004274 08 050 0.614

Lev before 33193 08322 164 948 1049 0,000
after 33179 33433 -09 -049 0.627

FIXED before 0.20715 027866 -410 944 -2632 0,000
after 0.20709 021107 -23 -1.59 0.112
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Market Indstra C_emission
Variables DDebt DDebt DDebt DDebt DDebt DDebt
Green ~0.126% ~0.053 -0.070 ~0.109%% ~0.126* 0083 ~0.085% ~0.115%+
(-4.10) (-1.86) (-157) (-4.46) (-4.69) (-1.06) (-182) (-4.72)
Size 0054 0053 0,040 0,063+ 0,047 0058 0.046°* 0,058
(12.74) (13.04) (9.62) (1647) (11.86) (14.65) (1097) (14.97)
7 FirmAge 0.002 0033 0020 0019 0024 0013 00267 0018
(011) (338) (1.96) (1.60) (252) (1.05) (2.46) (1.48)
Board 0012 -0031 -0.016 -0.008 -0.024 -0.005 -0.019 -0.004
(052) (-1.35) (-0.69) (-:035) (-1.13) (-022) (-078) (-:017)
Indep -0.001 -0.000 -0.001 -0.001 -0.001* -0.000 ~0.000 0001
(-1.38) I (-040) (-077) (-113) (-171) (-0.12) (-064) (-1.16)
Dual -0.004 0.005 0.008 0013 0.007 0012 0.001 0.020*
(-033) 083) (113) (158) (1.08) (1.52) (017) (247)
TOP1 -0.000 0.000 0001+ 0.000 -0.001% 0.000 ~0.000 0000
(-1.01) (144) (-1.99) (0.81) (-220) (141) (-0.51) (-059)
Female 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(041) (0.44) (083) (0.99) (0.90) (L.01) (1.18) 078)
FinBack 0.001 0.004 0.006 0.001 0.004 0002 0.003 0.001
(0.19) (070) (0.90) (0.10) (0.62) (0.28) (0.49) 019)
TMTAge 0010+ 0003+ ~0.006** ~0.009* ~0.008** ~0.006** -0.006** ~0.009%*
(-650) (-2.68) (-534) (-639) (-694) (-447) (-4.89) (-7.08)
INST 0001+ 0000 ~0.000 ~0.001%* ~0.000* ~0.000%* -0.000* -0.000*
(-325) (-:035) (-085) (-380) (-1.88) (-294) (-242) (-1.99)
Cashflow ~0.610% ~0.567+ ~0.595% ~0.584+% ~0.623 ~0.560%* ~0592+% ~0.597++
I (-1630) (-1472) (-17.02) (-13.75) (-1797) (-1334) (-1562) (-15.07)
Lev 0,033+ 0020 ~0.023* ~0.024%% ~0.021% ~0.026* ~0.024% 0022+
(-1001) (-2069) (-19.04) (-17.15) (-18.09) (-17.77) (-1875) (-15.55)
FxED 0217+ 0194 0,194+ 0.198* 0207+ 0201+ 0176 02317
7 (8.62) (756) (7.44) (7.70) (8.07) (7.89) (692) (890)
Fisher's Test 0.068** 0038+ 0,043 ~0.029%
industry Yes Yes Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0412 0394 0386 0411 0407 0395 0389 0414
Observations 8,047 8,395 8410 8,032 9,082 7,360 8295 8,147

Note: The numbers in brackets represent the t-values under clustered robust standard errors, *p < 0.1, **p < 0,05, ***p < 0.01.
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Green ~0037 0033 ~0.120°* ~0.131%
(-225) (1.54) (-4.70) (-3.81)
ERGreen ~39.506°* 11169
(-4.08) 075)
ER 8,980 0431
(3.87) (-0.12)
Size 0033+ 0033+ 0,021 0,021
(15.23) (1533) (5.35) (5.33)
FirmAge 0016 0,017 0.060°** 0,060
(.13) (323) 677) (5.78)
Board ~0.009 ~0011 -0027 -0027
(-077) (-0.96) (-134) (-133)
Indep 0000 0000 0001 0001
(-0.67) (-:078) (-139) (-132)
Dual 0004 0003 00217 0.021
(-120) (:099) (3.03) (3.04)
TOPL ~0.000°+* ~0000°* 0.000 0000
(:318) (-317) (0.60) (0.60)
Female 0,000 0,000 0000 0000
@21) (2.20) (-1.02) (-1.02)
FinBack 0.002 0002 0.003 0003
(053) (0.64) (0.55) (0.57)
TMTAge 0004+ ~0004* ~0.009°* ~0.009°+*
(-6.35) (-625) (-699) (-698)
INST 0,000 0,000 0,001+ 0,001+
(245) (244) (4.83) (4.82)
Cashllow 0249+ ~0.246°* ~0309°* ~0309°*
(-13.50) (-1333) (-682) (-682)
Lev ~0.008*+* ~0008* ~0.045* ~0.045°*
(-15.27) (-1534) (-2824) (-2821)
FIXED 0103+ 0101+ ~0.175%* ~0.176"*
(733) (7.27) (-721) (-722)
industry Yes Yes Yes Yes
year Yes Yes Yes Yes
Adjusted R-squared 0371 0373 0327 0327
Observations 16,442 16442 16,442 16,442

Note: The numbers in brackets represent the t-values under clustered robust standard errors, *p < 0.1, **p < 0,05, ***p < 0.01.
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