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Abstract
[bookmark: OLE_LINK1]This study investigates the impact of government green awareness on the financing cost of green bonds. The empirical results show that higher levels of government green awareness are associated with lower financing costs of green bonds, suggesting that policy orientation toward environmental goals plays a significant role in shaping market perceptions and reducing risk premiums. Further analysis identifies government environmental infrastructure investment as a key transmission channel through which green awareness influences financing costs. The heterogeneity analysis shows this effect is more pronounced in the provinces with higher ventilation coefficient, higher renewable energy development, and middle region of China. We also employ proportion of thermal power generation and coal consumption as instrumental variables to address potential endogeneity concerns. These findings confirm and highlight the importance of consistent and credible environmental signals from the government sector in promoting the efficiency of green financial markets.
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Introduction
To address the environmental concerns proposed in Conference of the Parties (COP) and Paris Agreement, achieving sustainable development has become an international consensus. Governments world-wide are committed to strengthening environmental regulation and governance and introducing environmental regulation policies to enhance enforcement and regulatory effectiveness (Cai et al., 2016; Kraus et al., 2020; Pekovic and Vogt, 2020). In this context, the growing prominence of environmental crises and ecological risks serves as an external driver that raises government green awareness. Upon recognizing relevant information, the central government strengthens public communication on these issues and shifts its focus toward environmental protection. Chinese central government has also introduced new environmental regulatory policies to enhance enforcement and supervision, reflecting a shift in central government’ green awareness. (Mol and Carter, 2013; Zhang and Wen, 2008). 
In response to the greenness campaign, local government have shifted their attention on environmental issues, also begun to strengthen management and supervision. However, according to the Agency Theory, different sectors within one government system might lack of efficiency or suffering from divergence when implementing policies because of information asymmetry and goal divergences (Bendor et al., 2001; Moe, 1984; Saalfeld, 2000). As principals, central governments define environmental policy objectives, but local government might distort or selectively implicate policy objectives or even withhold information, prioritize local economic or political performance, resulting in "implementation bias" or "misalignment of objectives" (Maskin et al., 2000; Zhou, 2007). which in turn undermines the credibility of green policy intentions. Thus, while the central government may actively promote green finance, the consistency and effectiveness of such efforts remain uncertain at the local level. 
Prior studies have shown that credible government involvement in environmental policymaking can shape market expectations and reduce perceived investment risk (del Mar Alonso-Almeida et al., 2014; Nketiah et al., 2022). For instance, GRI reporting is a way that often encouraged by governmental and institutional pressure to enhances transparency and trust (del Mar Alonso-Almeida et al., 2014). Likewise, Nketiah et al. (2022) find that when governments are seen as both aware of and committed to environmental goals, stakeholders demonstrate greater willingness to support green initiatives, even at financial cost. These findings suggest that strong and consistent government green awareness can signal long-term regulatory support, thereby reducing risk premiums for green bonds.
Building on these insights, this study constructs a government green awareness index based on the frequency of environmental-related keywords in China's official government work reports. We empirically examine whether and how this awareness affects the financing cost of green bonds. By highlighting the role of political communication and institutional credibility in shaping investor expectations, this study contributes to a deeper understanding of the mechanisms through which government green awareness influences green financial market efficiency.
Research background
The government attention and green awareness
"Attention" originally referred to the mental activities and processes in which humans direct or focus their consciousness to a certain place or something (Posner and Rothbart, 2007). Simon (1976) holds that the scarcity of attention cannot be ignored. On the contrary, information is not scarce. He points out that attention is a process in which managers selectively focus on certain information while ignoring other parts, and based on this, he proposes the "Bounded Rationality" theory. This theory holds that management is limited by factors such as time constraints, information acquisition, ability scope and subjective cognition, and can only be rational to a certain extent or within a certain range and may not be able to make decisions that maximize utility. It argues that individuals, including policymakers, operate under constraints such as limited cognitive ability, incomplete information, and time constraint. As a result, they cannot always make fully optimal decisions. Instead, they adopt a "satisficing" strategy—seeking solutions that are good enough, rather than perfect. In the context of policymaking, this means decisions are shaped not only by preferences and objectives but also by institutional limitations, information-processing capacity, and the structure of available choices.
[bookmark: _Hlk196651511][bookmark: _Hlk196649712][bookmark: _Hlk196651523]Based on the Bounded Rationality theory, Jones et al. (1993) firstly introduced it into the field of government decision-making, thus proposed “Attention-Driven Policy Choice Model”. According to this model, governments and institutions face overwhelming streams of information and must selectively allocate their attention to specific issues. This leads to disproportionate policy responses: long periods of policy stability are punctuated by sudden shifts when an issue gain concentrated attention. The model integrates insights from bounded rationality and agenda-setting theory, explaining how policy priorities change over time due to fluctuations in institutional and public focus, often triggered by crises, media coverage, or advocacy efforts. As the focus of attention of government decision-makers keeps changing, the public policies introduced by the government will also change accordingly, reflecting the logical relationship between the government's attention and the government's behavioral choices. Meanwhile, as for individual residence within a country, public perceived government’s awareness towards a specific issue or area might be different. 
In different political systems, heads of government and decision-makers deliver their awareness to public issues in different ways, reflecting varying institutional arrangements and traditions of political communication. For example, in the United States, presidential attention is delivered through formal addresses such as the State of the Union, signaling policy priorities to legislators and the public (Cohen, 1995). Similarly, in parliamentary democracies like the United Kingdom or Canada, governments convey awareness through throne speeches, which outline their legislative agenda and policy emphasis at the beginning of parliamentary sessions (Jennings et al., 2011). Conversely, in authoritarian or semi-authoritarian contexts, government leaders often rely heavily on centralized directives, published speeches, and official media coverage to communicate their policy focus and shape public discourse, illustrating a top-down approach in awareness allocation (True et al., 2019). These differences highlight how communication mechanisms and political culture collectively influence the ways governments identify and respond to societal issues.
[bookmark: OLE_LINK2]Within the China context, the government work report is the main communication mechanism that government convey the policy focus and awareness allocation. Government work reports are official documents issued by the administrative organs of the People’s Republic of China. The reports are drafted by the general offices of governments at various levels—such as the General Office of the State Council, provincial-level general offices, and those of prefecture-level governments, and then reviewed and approved by senior government officials. The final version reports are delivered by the head of government, such as the Premier or a local governor, during the annual sessions of the National People's Congress and the Chinese People's Political Consultative Conference, commonly referred to the “Two Sessions.”
The government work report is then released to the public through official media outlets and published in printed form. Its content generally covers topic such as economic performance, industrial policy, social development, public services, environmental management, innovation, and employment. The government work reports serve as an important instrument for communicating policy intentions and guiding governance at both the national and local levels with the similar function as the “State of the Union” or “Speech from the Throne” (Bao and Liu, 2022). The documents provide summaries of the government's key achievements over the past year and outlines the main policy priorities, development objectives, and administrative tasks for the year ahead. 
In recent years, the central government, have been forced to pay more attention to environmental protection by enacting a series of new laws and regulations and ever-stricter enforcement (Liu and Wang, 2018; Shi et al., 2019). President Jinping Xi had emphasized the “Dual Carbon Goal”, “Two-mountain Theory”, and “Ecological Red Line” as the focus of government future development concept, indicating a higher-level government awareness allocated to environmental issues. The government working reports in recent years are exhibiting the same increasing trend of this type of government awareness, which in this paper it is called “government green awareness”. 
Prior research indicates that when governments take credible, proactive roles in environmental policymaking, they effectively shape market expectations and lower perceived investment risks (del Mar Alonso-Almeida et al., 2014; Nketiah et al., 2022). For example, the adoption of GRI standards—often driven by governmental and institutional encouragement—enhances corporate transparency and builds investor trust (del Mar Alonso-Almeida et al., 2014). Similarly, Nketiah et al. (2022) demonstrate that stakeholders are more inclined to support green projects, even at a financial premium, when they perceive the government as both knowledgeable about and committed to environmental goals. Together, these findings suggest that strong, consistent government green awareness serves as a credible signal of enduring regulatory backing, which in turn compresses the risk premiums demanded by green bond investors.
The urgency of China's low-carbon transition
According to data from the U.S. Energy Information Administration (EIA), coal accounted for 37% of fossil fuel consumption in the United States in 1950, making it the dominant energy source at the time. By 2023, however, the composition of fossil fuel consumption had shifted significantly, with petroleum accounting for approximately 38%, natural gas for around 36%, and coal for only about 9% (EIA, 2024). Compared to the mid-20th century, the share of coal has declined markedly, while the share of natural gas has steadily increased, indicating a notable transformation in the U.S. energy mix. These changes suggest that, in the post-industrial period, the United States has been gradually transitioning from high-carbon to lower-carbon energy sources. Further studies have shown that, in post-industrial societies, the direct link between fossil fuel consumption and economic output has become less pronounced  (Sivonen & Martynovych, 2025), indicating an improvement in energy efficiency driven by technological advancement and development. This trend also implies a growing share of the service sector in the overall economy.
Over the past four decades since the launch of economic reforms, China has experienced rapid and transformative economic growth. Not only has it become the world's second-largest economy in terms of GDP, but it has also made significant progress in industrialization, infrastructure development, manufacturing capacity, and the completeness of its industrial supply chains—gradually catching up with, and in some aspects surpassing, traditional developed economies in Europe and North America. To ensure domestic energy security and reduce dependence on external energy sources, China has adopted an energy structure characterized by a high reliance on coal and relatively low dependence on oil—markedly different from the fossil fuel mix in Western countries, where petroleum and natural gas dominate. This structural difference has had profound implications for carbon emissions. Since coal emits significantly more carbon per unit of energy than oil or natural gas, China’s coal-intensive energy mix has led to substantially higher carbon dioxide emissions per unit of energy consumed. According to the China Energy Statistical Yearbook, coal still accounted for 57.7% of China’s primary energy consumption in 2019, despite rapid growth in clean energy in recent years—well above the global average  (National Bureau of Statistics of China, 2022). Data from the International Energy Agency (IEA) show that in 2021, China’s total carbon dioxide emissions exceeded the combined emissions of developed economies in Europe and North America, making it one of the world’s largest carbon emitters (IEA, 2021). This energy-intensive and pollution-heavy model has supported China’s rapid economic development but has also posed serious challenges to environmental sustainability. It has intensified the tensions among regional environmental pollution, energy security, and the need for green transition. As a result, restructuring the energy system has become a necessary step for China to move toward its carbon peaking and carbon neutrality goals  (Zhang et al., 2018). Therefore, understanding the unique characteristics of China’s energy structure and its impact on carbon emissions is essential for analyzing the country's green finance policies and low-carbon development strategies.
As one of the world’s two largest economies, China’s coal-dominated energy structure—compared to that of the United States—highlights the urgency and importance of energy reform due to its high level of pollution. Improvements in energy structure and energy efficiency are not only vital for ensuring China’s energy security but also essential for enhancing social welfare (Du, 2014) and fulfilling its carbon reduction commitments under the Paris Agreement. In September 2020, China announced its dual carbon goals: to peak carbon dioxide emissions by 2030 and to achieve carbon neutrality by 2060 (An important speech, 2020). These national policies and strategic responses to climate change underscore the critical role of energy substitution and efficiency enhancement. A large body of literature has examined the relationships among coal consumption, carbon emissions, and economic growth, as well as the peak forecasts of coal use and long-term coal demand in China. These studies consistently identify coal consumption as one of the key determinants influencing the effectiveness of carbon mitigation efforts (Bloch et al., 2012; Dong et al., 2017). For instance, Dong et al. (2017) developed a computable general equilibrium (CGE) model encompassing 30 provinces in China to analyze the impacts of a carbon tax on both carbon emissions and economic losses across seven different scenarios. Their findings indicate that coal production and consumption, together with total energy use, are the main factors affecting the effectiveness of carbon tax policies in reducing emissions. Similarly, Bloch et al. (2012) employed Granger causality tests to explore the relationships among economic growth, coal consumption, and carbon emissions from both supply and demand perspectives. Their results revealed a bidirectional causal relationship between coal consumption and carbon emissions. In addition, several researchers have emphasized that China’s reliance on coal has contributed substantially to environmental degradation. In particular, the direct combustion of coal has been identified as a major source of air pollution and haze in regions such as Beijing and Tianjin (Liu et al., 2016; Zhang et al., 2016; Zhang et al., 2017).
Importance of green bonds in sustainable development
As a market-based financing instrument, green bonds are specifically structured to fund environmentally sustainable or low-carbon projects, such as renewable energy, energy efficiency, clean transportation, and ecological conservation. Unlike traditional bonds, green bonds are distinguished not only by their designated use of proceeds but also by their low-risk profile, which stems from their association with environmentally beneficial outcomes and, in many cases, high-credit issuers such as governments or multilateral institutions (Curley, 2014). This risk-mitigating nature has made green bonds increasingly attractive to a wide range of investors, particularly those integrating ESG criteria into their portfolios (Tolliver et al., 2019). And China green bond market had grown up to the second-largest market globally, in terms of cumulative issuance numbers and volume of green bonds conforming to the CBI definition (Climate Bonds Initiative, China Central Depository & Clearing Research Centre., 2022). Detailed bond nature distribution is shown in Figure 3.
According to the previous knowledge, green bonds have been recognized as an effective tool for reducing carbon emissions and lowering corporate bond financing costs, even after accounting for the additional expenses associated with their issuance (Flaherty et al., 2017; Gianfrate & Peri, 2019; Sachs, 2015; Sun et al., 2022), so it can be inferred that green bond is an important mechanism to support China central government’s low carbon development goal. For issuers like enterprises or governments, the financing cost of green bond is not only an indicator of availability of green capital, but also serves as an important signal for investors in assessing risk and forming project return expectations (Flammer, 2021). Detailed green bond issuers’ industry distribution is shown in Figure 4. A lower green bond financing cost suggests that the market recognizes the issuer's strong credit profile and lower risk level from a green perspective (Flammer, 2021; Zerbib, 2019), thereby enhancing the issuer’s financing capacity and willingness to expand. From the investor's perspective, bond yields—the mirror image of financing costs—are directly linked to investment returns . When financing cost of green bond shift due to policy changes, increased environmental responsibilities, or adjustments in market expectations, investors’ risk assessment models and asset allocation strategies will also adapt accordingly (Karpf & Mandel, 2018). So bond financing costs not only reflect the funding environment of the issuer, but influence the market’s risk pricing mechanisms and capital flows, which in turn can have positive implications for achieving public goals such as green and environmental investment (Tolliver et al., 2019). 
However, the existing research on government green awareness effect is mostly limited to green innovation and environmental quality, and few papers involve the risk level or expected cost for green finance or sustainable development. Therefore, more work needs to be done to investigate the effects of the government’s green attention to financing cost of green bond, and answer the question: The focus of the government’s environmental attention brings human, material, and financial resources related to policy implementation, in order to promote the improvement of policy implementation (Cheng and Liu, 2018; Zhang et al., 2021), so will the increased attention of the government result in an improvement in environmental quality? We thus contribute to addressing this evidence gap by studying how changes in the government attention in environment issues relate to improvements in environment quality. It is important to understand how environment attention gained from governments matters in terms of environment regulation.
Research significance
Unlike existing studies that focus primarily on firm-level or market-level determinants, this research shifts the attention to the role of local governments in promoting green financial outcomes under the leading of the China central government. By employing an instrumental variable strategy and identifying environmental infrastructure investment as a transmission mechanism, the study not only addresses potential endogeneity concerns but also sheds light on how policy intent is translated into market signals. Furthermore, the heterogeneity analysis reveals that the effectiveness of government green awareness is contingent on regional development conditions, offering nuanced insights into the institutional foundations of green finance in China.
Literature review and hypotheses
The signal and pressure effects of government attention on green finance market
Herbert (1976) first introduced the concept of attention into the field of management, argues that the scarcity of attention should not be negligible compared to information and pointed out that attention is the process in which managers selectively focus on certain information while ignoring other issues. Thus, managers can only be rational to a certain extent or within a certain range and may not be able to make decisions that maximize utility, which is known as the "Bounded Rationality" theory.
Based on this, Jones et al. (1993) firstly introduced it into the field of government decision-making, thus proposed “Attention-Driven Policy Choice Model”. They argue that the public policy introduced by government varies according to the policy-maker’s attention variation, reflecting the relationship between the government’s attention and its behavioral choices. Within decision-making process, when volume information exceeds the organization’s capability of processing, governments must selectively filter and prioritize certain issues (Jones & Baumgartner, 2005). In practice, governments are often confronted with information or problem overload, making it difficult to address all matters and policy priorities simultaneously. Thus, government attention becomes a scarce resource, reflecting the inherent limitations in a government’s capacity to manage public affairs. When a particular issue receives concentrated attention from a government or repeatedly addressed in the communication mechanisms such as government working report, it typically indicates that the issue has been formally recognized on the policy agenda and is likely to lead to subsequent actions (Liu et al., 2023). 
From China’s perspective, in September 2020, Chinese president Xi Jinping announced the “Dual carbon goals”, it aims to peak carbon dioxide emissions by 2030 and to achieve carbon neutrality by 2060  (An important speech, 2020). This "dual carbon" goal marks China has shifted its top priority from economic development to sustainable development, highlights the increasing importance the Chinese government places on environmental sustainability. It reflects the increasing trend of government’s green awareness and demonstrates China’s commitment to contributing to global climate governance. These political focus shift not only clarifies the awareness for restructuring economic and industrial towards green but also indicates that environmental protection came to be equated with demonstrating loyalty to the Party and its leadership (Kitagawa, 2017; Liu et al., 2023; Shen et al., 2017). 
Nevertheless, prior studies have shown that credible government involvement in environmental policymaking and reporting can significantly shape market expectations and reduce perceived investment risk. For example, del Mar Alonso-Almeida et al. (2014) emphasized that consistent sustainability reporting standards like the Global Reporting Initiative (GRI) are often adopted in response to government pressure, which enhances transparency and trust between firms and stakeholders. Such reporting frameworks serve as soft regulatory mechanisms that elevate environmental performance and information quality, particularly when supported or endorsed by government agencies. As a result, firms operating in jurisdictions with proactive environmental governance are more likely to be perceived as lower risk, leading to more favorable financing conditions. Similarly, Nketiah et al. (2022) found that government awareness of environmental benefits and its active involvement in green energy promotion significantly increased public willingness to pay for renewable electricity in Ghana. Their findings suggest that when governments are perceived as both aware of and committed to environmental goals, stakeholders and investors are more willing to support green initiatives, even at some financial trade-off. In financial markets, this manifests as reduced risk premiums and stronger demand for green assets.
Also, from legislative perspective, government introduced laws and regulatory frameworks to enhance the environmental regulation such as “Chinese Environmental Protection Tax” and “China's new Environmental Protection Law”. The greater awareness and regulation devoted to the environmental affairs, the higher the signal effect and political pressure within the government system, directly reduce pollutant emissions (Liu et al., 2023). And the environmental improvements finally recognized by the market, resulting in a lower financing cost of green bond financing cost.
H1a: The higher the government green awareness, the lower the financing cost of green bond.
The agency problems in multilevel governance and the uncertain effectiveness of green awareness
The above analysis emphasizes the positive role of government green awareness in promoting environmental outcomes and lowering the financing costs of green bonds, the actual effectiveness of such awareness depends on how well policy goals are transmitted and executed from the central to the local government. In centralized political systems, environmental policies are often designed and promoted by the central government (Fredriksson and Wollscheid, 2014), but their implementation largely depends on local governments. 
According to Agency Theory, this type of structure gives rise to potential agency problems, principal-agent relationships within governments might be inefficient due to information asymmetry, divergent incentives, and limited enforcement capacity (Moe, 1984; Bendor et al., 2001). The central government, acting as the principal, defines the policy direction and sets overarching goals such as promoting green finance and reducing environmental risk. However, local governments, as agents, may prioritize short-term economic development or political performance over environmental objectives, especially when such goals conflict with local industrial interests or fiscal targets (Maskin et al., 2000; Zhou, 2007). In this context, the implementation of green-related directives may suffer from “policy distortion,” “selective compliance,” or “symbolic adoption,” undermining the actual impact of central government awareness on financial outcomes.
Furthermore, green awareness at the central level may not be effectively conducted or transferred towards the local level. Even when local officials formally echo central environmental rhetoric, their administrative capacity, environmental preferences, and political incentives may diverge and only care about measurable local economic performance, weakening the policy transmission channel (Zhou, 2007). This disconnect creates what has been termed “implementation bias” or “goal misalignment” in bureaucratic systems (Saalfeld, 2000). Consequently, although the central government may demonstrate strong green awareness, this does not necessarily translate into meaningful reductions in the financing costs of green bonds at the implementation level, particularly if investors perceive local policy uncertainty or weak environmental enforcement. This hypothesis contrasts with the optimistic situation that central government green signals always lead to effective environmental finance outcomes. Instead, this contradictory hypothesis emphasizes the possibility for weak local government’s real execution or motivation causing dilution the intended policy effects of central green awareness.
Based on the above analysis, we propose an alternative hypothesis:
H1b: Government green awareness does not significantly reduce the financing cost of green bonds.
Environmental infrastructure and financing cost of green bond
Many study have studied the relationship between the environmental infrastructure investment (EII) and gas emissions and pollutant discharge, and argue that there is a negative relationship between EII and gas emissions (Ai & Yan, 2024; Song et al., 2020), green infrastructure also has promotion effect on sustainable development (Khoshnava et al., 2020). Ai and Yan (2024) examined the effects of GII on urban carbon emissions, they revealed that incremental EII notably decreases urban carbon emissions. They also identified several mechanisms including attracting pollution control talent, improving household waste treatment efficiency, increasing urban green spaces, and enhancing public environmental awareness. Song et al. (2020) investigated the relationship between EII and emissions reduction in China. Using panel data from 30 Chinese provinces between 2003 and 2015, they found that EII significantly contributes to the reduction of CO₂ emissions. They also argued that while the effect on SO₂ emissions fluctuated, EII contributed to the reduction of PM2.5 pollution through technological innovations. Khoshnava et al. (2020) highlights that investments in green infrastructure serve as a crucial strategy to link economic growth with sustainable development goals. They argue that green infrastructure with different features such as affordability, energy efficiency, resource efficiency, and improved air quality, not only enhances environmental protection but also fosters social well-being and economic prosperity. Through a combined application of Analytical Network Process (ANP) and Adaptive Neuro-Fuzzy Inference System (ANFIS) models, the study finds that green infrastructure investments significantly strengthen the eco-environmental and socio-environmental dimensions of sustainable development. 
Existing literature have also studied the relationship between emission-caused environmental risks and financing cost of capital (Sharfman & Fernando, 2008).  Sharfman and Fernando (2008) examine how environmental risk management affects firms’ cost of capital, using data from 267 U.S. listed companies. They find that stronger environmental risk management significantly lowers firms weighted average cost of capital, primarily by reducing the cost of equity through a decrease in systematic risk, and firms benefit from higher leverage and enhanced tax shields as well. The study highlights that effective environmental risk management improves firms' risk perception in capital markets, thereby enhancing financing efficiency and corporate value.
Besides, the relationship between government environmental regulation and infrastructure investment efficiency has been clarified (Ren et al., 2023). Ren et al. (2023) finds that environmental regulation can promote infrastructure investment efficiency, and the relationship follows an inverted U-shaped curve. This indicates that while moderate environmental regulation enhances efficiency. According to the above analysis, we propose our second hypothesis:
H2: Government green awareness can lower the financing cost of green bonds through increasing EII.
Methodology
Variable description and data sources
Independent variable - government green awareness (GW)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Formal government documents such as speeches, directives, and official reports often serve as reliable indicators of policy priorities and government’s attention (John and Jennings, 2010; Cohen, 1995). So, this study employs the Chinese local government work report as a proxy for measuring provincial-level governmental green awareness (GW). Prior research such as John and Jennings (2010) and Cohen (1995), utilized state speeches to emphasis the government or political focus. The Chinese local government work report is also an official statement of government objectives, reflecting the government’s strategic focus during a specific period, specifically outlines both previous year’s governance and plan for the current year. (Chen et al., 2018; Liu et al., 2023). 
[bookmark: OLE_LINK6]A higher occurrence of environment-related terms indicates greater government’s attention to environmental concerns. Following Liu et al. (2023), we measure the frequency of environmental keywords in each report based on the keywords proposed by them. Based on methodologies proposed by Shen et al. (2020a, 2020b) and Chen et al. (2018), and incorporate feedback from domain experts and policy officials, they construct a list of 56 environmental-related keywords. This keyword set forms the basis for assessing the degree of environmental attention reflected in government discourse. Details of the environment-related keywords are shown in the Table 3.
We manually collected Chinese local government work reports from prefecture-level cities across China for the period 2005 to 2024, and then organized the reports by province and city then conducted keyword frequency analysis using Python. The provincial-level distribution and national trends in the frequency of environmental-related keywords are illustrated in the Figure 1 and 2. As shown, the overall frequency exhibits a clear upward trend over time, illustrating a steadily increasing level of governmental attention to environmental issues at both local and regional levels.
Dependent variable – financing cost of green bond (YS).
[bookmark: OLE_LINK7]Although the Chinese green bond market has rapidly grown up and become the world's largest green bond market, it experienced a relatively late start compared to other major markets (Climate Bonds Initiative, 2024). Consequently, there remain important questions about the development dynamics, pricing mechanisms, and financing costs associated with green bonds in China. In this study, we aim to investigate these dynamics by specifically focusing on the financing costs of green bonds as the dependent variable.
Labeled green bonds are included in our sample. This special category of bonds are debt instruments specifically aimed to finance projects with clear environmental benefits, such as renewable energy, low-emission technical transition, and climate-resilient infrastructure (Tang et al., 2023). These bonds are distinguished from conventional bonds by the formal designation of their "green" labels, often certified under third-party frameworks or aligned with voluntary standards such as the Green Bond Principles (ICMA, 2021). The labeling enhances transparency and credibility in the use of proceeds, empirical research suggests that green labels may reduce information asymmetry and potentially lower the cost of capital for issuers (Flammer, 2021), thereby attracting a growing base of environmentally conscious investors and enabling issuers to signal their commitment to sustainability.
And we also include non-labeled green bonds with same categories outlined above, since non-labeled green bonds also made a significant contribution to the China green bond development (MacAskill et al., 2021). Unlabeled green bonds refer to bonds whose proceeds are directed toward environmentally friendly projects, energy efficiency, emissions reduction, or sustainable development, despite lacking formal green certification or labels. In recent years, the issuance volume of unlabeled green bonds has significantly grown in China's market, playing an increasingly important role in advancing green finance and sustainable development (Li et al., 2023; Zou et al., 2023). Therefore, our sample contains 1004 labeled and non-labeled green bond in total, provides an accurately assess the situation and financing costs of China's green bond, comparing to solely consider labeled green bonds. 
Mediating variable
Based on the analysis in the Hypothesis 2, we proposed EII as the potential channel between government green awareness and green bond financing cost. Following the existing research (Ai and Yan, 2024; Song et al., 2020; Khoshnava et al., 2020), we utilize environmental infrastructure investment to gross regional domestic product ratio as the measurement of this mediating variable. Government environmental infrastructure investment is the material engineering infrastructure constructed to deliver environmental public services for both industrial production and residential life (Song et al., 2020). It captures the public service systems aimed at preventing and mitigating pollution in air, water, and soil, reflecting the essential material conditions that support societal functioning. The government environmental infrastructure investment data is available from the China Environmental Statistical Yearbook, while the gross regional domestic product data is available from the China Statistical Yearbook.
Control variables
Following existing literature (Flammer, 2021; Hu et al., 2022; Li et al., 2022; Su et al., 2023; Tang et al., 2023; Zou et al., 2023), we incorporate control variables that account for the influences of both bond-specific and issuer-specific characteristics. Bond characteristics control variables include: years to maturity (Term), bond issuance size (Amount), a dummy variable representing bond credit rating (Rating), equals to 1,2,3, or 4 for ratings below AA, AA, AA+, and AAA, respectively, a dummy variable indicates whether the bond is redeemable (Redeemable), and a dummy variable indicating whether the bond is issued simultaneously in both the interbank and exchange markets (Market). Issuer-level characteristics control variables include: the natural logarithm of total assets to capture firm size (Lnsize), the ratio of cash to total debt to reflect repayment capacity (Cash/debt), the quick ratio as a measure of liquidity (Quick ratio), return on assets as a proxy for profitability (ROA), and a dummy variable indicating whether the issuer is a state-owned enterprise (SOE). 
[bookmark: OLE_LINK8]Additionally, we further account for the impact of macroeconomic conditions on the results, macro control variables including the year-on-year growth rate of M2 currency supply (M2 growth), and the growth rate of GDP (GDP growth) are controlled in the regression. Following Wang et al. (2022), Li et al. (2022), and Zhang et al. (2021), firm control variables and macro control variables are one year lagged variables. Appendix A presents the detailed definitions of variables used in this research.
Sample selection and data source
Our sample includes labeled and non-labeled green corporate bonds, enterprise bonds, and mid-term notes from the 1 January 2016 to 31 December 2022, since the China green bond market was established in 2016 (Wang and Wang, 2024; Zou et al., 2023). In the Chinese context, financial institutions operate under distinct management frameworks compared to typical corporations (Su and Lin, 2022). Therefore, bonds from financial institutions are not included in this research. Bonds with incomplete or missing financial information are also excluded. To mitigate the influence of extreme values, all non-categorical variables are winsorized at the 1st and 99th percentiles.
Data on labelled green bond issuances are obtained from the CSMAR (China Stock Market & Accounting Research) database, while information on non-labelled green bond issuances is sourced from the Green Bond Environmental Benefit Information Database provided by the China Bond Information Network (CBIN). Bond-specific characteristics, including bond maturity and coupon rates, are retrieved from the CSMAR database, whereas issuer-level information is collected via the Choice Financial Terminal.
The CSMAR database is one of the most recognized data platforms for economic and financial research in China, offering extensive datasets on stock transactions, corporate financials, and macroeconomic indicators, and so on. The Choice Financial Terminal, developed by East Money Information Co., Ltd., serves as another major source of financial data in China, providing real-time market information, such as listed company information, bond market dynamics, and mutual fund investment tools, offering multidimensional data analysis capabilities. The China Bond Information Network (CBIN) Green Bond Environmental Benefit Information Database, operated by the China Central Depository & Clearing Co., Ltd, is an authoritative financial data platform provides comprehensive bond market information including non-labelled green bond.
Model setting
Following the previous hypothesis and theoretical analysis, we deployed the OLS regression model to examine the effect of government green awareness following equation to test the effect of government green awareness on financing cost of green bond:

where i, g, and t represent bonds, companies, and year of bond issuance, respectively. Credit Spreadit is refers to the yield spread at issue for bond i. GWi,t is measuring the government green awareness using government working report word frequency statistics. Bond Controlsi,t-1 is a list of bond characteristics, such as term, maturity, amount and so on. Macro Controlsi,t-1 is representing two macrolevel control variables, namely M2 currency supply  and the growth rate of GDP.  Consistent with Li, Zhang, and Wang (2022), Wang et al. (2020a), and Zhang et al. (2021), we include one-year lagged firm-level characteristics and macroeconomic variables as controls. To account for unobserved heterogeneity and time-varying factors, province and year fixed effects are incorporated into the baseline regression model.
Empirical analysis
Descriptive statistics and correlation matrix
[bookmark: OLE_LINK11]Table 1 presents the descriptive statistics for the dependent, independent, and control variables used in the research. The distribution of Credit Spread values is showing a right-skewed pattern, with minimum, mean, and maximum are 0.002, 0.016, and 0.048, respectively. The same trend exists in other research works. The minimum, mean, and maximum values of GW are 0.002, 0.011, and 0.021, respectively. GW’s mean equals to its median, so it has a normally distributed trend. The mean value of the Rating is 4, which is equals to its maximum value, reflecting the phenomenon of inflated credit ratings in China's green bond market, which is generally consistent with the existing literature (XXX, 20XX). The mean value of SOE is 0.945, indicating that the state-owned companies account for majority of the green bond market participants.
To assess potential multicollinearity issues in this study, the correlation matrix presented in Table 2 reports the correlation coefficients among all variables. As all coefficients are below 0.6, multicollinearity is unlikely to pose a significant concern in the analysis.
Baseline Result
The baseline regression results exhibited in Table 3. As coefficient shown in column (1), with province and year effects controlled, government green awareness has significant reducing effect on green bond yield spread at 1% significance level, indicating that the higher government green awareness level, the lower the financing cost of green bond. The result still holds when controlled for  different effects, namely city-year effect. Based on the above result and analysis, hypothesis H1a is proved, and hypothesis H1b is rejected. 
Channel Test
To further study the underlying channel that proposed in hypothesis H2, we conduct mechanism analysis using following regression models:


where EII is the measurement of government environmental infrastructure investment. It is expected that a higher-level government green awareness may enhance investment in environmental infrastructure, thereby mitigating local environmental risks and potentially leading to a reduction in the financing cost of green bonds.
The Table 5 presents the result of channel test. The direct effect of government green awareness on financing cost of green bond is shown in the column (1).  As shown in the column (2), the government green awareness can promote investment in environmental infrastructure, and column (3) presents that the government green awareness and investment in environmental infrastructure can jointly reduce the financing cost of green bond. The result is also passed the Sobel and Goodman tests. So, Hypothesis 2 is verified. 
Robustness Check
To further address the robustness of the baseline result, we replace the original credit spread benchmark with an alternative proxy following Tang et al (2023), namely the coupon rate of China Development Bank (CDB) bonds with comparable maturity. The CDB is a major policy bank under the direct supervision of the State Council, and its bonds are widely considered to carry sovereign-level creditworthiness. Compared with government bonds, CDB bonds are not entirely tax-exempt but remain highly liquid and low-risk, making them a eligible alternative benchmark for estimating financing costs of green bond. This adjustment mitigates potential concerns regarding benchmark selection bias in the original credit spread specification.
The regression results using alternative measure of credit spread are shown in the Table 6. The results remain consistent with the baseline findings. Specifically, the coefficient on government green awareness continues to show a significantly negative relationship with the adjusted financing cost. These findings support the conclusion that the relationship is not driven by the choice of benchmark or regional effect and reinforce the robustness of the baseline results.
Endogeneity Test
[bookmark: OLE_LINK34]To address the potential endogeneity concern, this study employs the instrumental variable method with two instrumental variables. We choose provincial level thermal power generation ratio (Thermal Power) following the thinking proposed by Fang et al. (2023), and provincial level coal consumption ratio (Coal Consumption). Thermal power generation ratio is calculated as the thermal power generation to electricity output ratio in each province, and coal consumption ratio is calculated as the coal consumption divided by total energy consumption in one province. 
[bookmark: _Hlk190620524][bookmark: _Hlk190620572][bookmark: _Hlk190620619]These variables are chosen primarily based on following considerations. First, thermal power generation emits about 40% of CO2 emission in China (Yu et al., 2021), which is an emission-intensive industry that highly affect the progress of achieving China “Dual carbon goal” (Wei et al, 2022). Also, pollution caused by overall coal consumption is relatively high comparing with clean energy consumption such as wind power generation, as the residuals like sulfur react with oxygen during combustion process and produce pollutants such as sulfur trioxide (SO3), and nitric oxide (NO) (Badman and Jaffé, 1996; Kelsall et al., 1997; Pope et al., 1995) can cause dangerous disease and do harm to the environment (Cornell, 2016; Munawer, 2018). Generally, the lower the thermal power generation ratio, the lower the CO2 emission intensity, indicating a higher the awareness from local governments towards green and environmental issues. Coal consumption has the same trend, as it also has negative effect on both environment and human health.  For this reason, the instrumental variable selected in this paper is related to the endogenous explanatory variables. Second, to our knowledge, there is no obvious evidence supporting that the thermal power generation and coal consumption are directly related to the green bond financing cost. Therefore, selecting the electricity output ratio of thermal power generation and coal consumption ratio as instrumental variables meet the exogeneity requirement and highly correlated with explanatory variable. 
The IV regression test result utilizing two-stage least square (2SLS) method is shown in the Table 7. In the first stage regression, the F value is 28.06, which exceeds the commonly used threshold of 10 (Staiger & Stock, 1997), indicating that the instruments are sufficiently strong, and the model is unlikely to suffer from weak instrument bias. In the second stage regression, the result is in line with the baseline regression result, further supporting the Hypothesis 1. The Cragg-Donald Wald F-statistic, also reported as 28.065, further supports this conclusion. Additionally, the Anderson canonical correlation LM statistic equals 55.770, rejecting the null hypothesis of under-identification and confirming that the model is identified. Finally, the over-identification test based on the Sargan statistic reports a value of 0.163 with a p-value of 0.6862, suggesting that the instruments are valid and uncorrelated with the error term, thereby satisfying the exclusion restriction. Hence, the installed capacity of thermal power generation in each province is closely related to the endogenous explanatory variables. 
Subsample 
To further examine the heterogeneity of the relationship between government green awareness and the financing cost of green bonds, we conduct a series of subsample regressions based on three distinct regional characteristics: ventilation coefficient (VC), renewable energy (RE) development level, and geographic location (middle vs. non-middle regions). The subsample criteria were selected based on their relevance to the local institutional environment and green finance infrastructure. First, building on prior literature, VC plays a crucial role in the dispersion of air pollutants (Rajput and Gupta, 2020) and has been shown to affect human health outcomes (Schwartz et al., 2017; Wang et al., 2023). In recent environmental policy studies, VC has also been widely employed as an instrumental variable, capturing the exogenous variation in pollution levels and revealing a strong association between policy stringency and meteorological conditions (Peng and Zhang, 2022; Yi et al., 2020). These findings highlight the theoretical and empirical relevance of VC in the context of environment-related financial research. VC is calculated as wind speed at 10 m height times the corresponding boundary layer height (Peng and Zhang, 2022; Yi et al., 2020), data for the construction of VC come from the European Centre for Medium-Term Weather Forecasting (ECMWF) ERA-Interim data set and parsed using Python. We define the provinces with top 25% of VC as high ventilation provinces and rest as low ventilation provinces. Second, the RE development index reflects a region’s commitment and capacity to support low-carbon transitions, serving as a proxy for institutional readiness for green finance (Zhang et al., 2022). The provinces ranked top 25% in the RE development ranking proposed by Wang et al. (2020b) are defined as high RE development regions, and the rest as low RE development regions. Lastly, according to Zhou (2007), the effectiveness of central government policies may vary across different regions in China, since the local government’s incentives to respond to those policies might be different due to disparities in local economic volume, institutional capacity, and local resource availability.
The results are shown in the Table 8, that the effect of green awareness on reducing financing cost of green bond is emphasized in provinces with higher VC, better RE development, and those located in central China. Specifically, the green awareness-financing cost relationship is more pronounced in provinces with better ventilation, this may be due to better ventilation capacity, more sensitive the governor and financial markets, and stricter environmental supervision force. Similarly, in areas with more advanced renewable energy infrastructure, the policy environment may be more supportive of green finance, thereby amplifying the role of government signals. The stronger effect observed in middle regions could reflect the difference in incentives to respond to central government policies vary across provinces. Within China’s context, political promotion system for local officials resembles a "tournament model," where officials are evaluated and promoted based on comparative performance, particularly in economic growth (Zhou, 2007). However, due to disparities in economic endowments, institutional capacity, and local resource availability, the incentives to respond to central government policies vary across provinces. This mechanism implies that regions occupying a "middle" position within the administrative hierarchy and regional development structure—such as the middle region—may fall within an "optimal zone" where both motivation and resources are present, resulting in a higher efficiency of policy response. The above findings suggest that the effectiveness of government green signaling may vary depending on regional economic and environmental contexts.
Conclusion
This paper examines the influence of government green awareness on the financing cost of green bonds and provides empirical evidence supporting the role of policy orientation in shaping green financial outcomes. The results show that stronger government green awareness significantly reduces the financing cost of green bonds, emphasizing the importance of public sector’s environmental commitment in enhancing investor confidence and lowering perceived risk. The result remains robust when using alternative credit spread benchmarks and controlling for province and city level effects. Through heterogeneity analysis, we also find that this effect is more pronounced in central China and the regions with high VC and high RE development level.
By employing the instrumental variable approach that uses thermal power generation and coal consumption as instruments, we initially address potential endogeneity in the relationship between government green awareness and financing costs. Furthermore, the study identifies government environmental infrastructure investment as an important transmission channel, suggesting that green awareness translates into concrete financial benefits when accompanied by tangible environmental improvements, highlights the importance of not only signaling environmental intent, but also implementing substantive measures that support policy goals.
Overall, the study contributes to the growing literature on green finance by offering new insights into how government sector behavior influences market-based environmental outcomes. It also provides practical implications for policymakers aiming to promote green bond development through strategic environmental signaling and infrastructure investment.
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Figure 1. China provincial-level green awareness distribution



Figure 2. China nationwide green awareness trend


Figure 3. Green bond issuance by bond nature


Figure 4. Green bond issuance by industry from 2016 to 2022


Table 1 Summary statistics.
	Variable
	N
	Mean
	SD
	Min
	p25
	p50
	p75
	Max

	Panel A: Dependent and independent variables

	Credit Spread
	1004
	0.016
	0.012
	0.002
	0.007
	0.012
	0.024
	0.048

	GW
	1004
	0.011
	0.004
	0.002
	0.009
	0.011
	0.013
	[bookmark: OLE_LINK10]0.021

	Panel B: Bond-level controls

	Labeled
	1004
	0.629
	0.483
	0
	0
	1
	1
	1

	Term
	1004
	5.859
	2.659
	1
	3
	5
	7
	15

	Amount
	1004
	2.178
	0.731
	0
	1.629
	2.303
	2.708
	3.689

	Rating
	1004
	3.5
	0.725
	1
	3
	4
	4
	4

	Redeemable
	1004
	0.024
	0.153
	0
	0
	0
	0
	1

	Market
	1004
	0.503
	0.5
	0
	0
	1
	1
	1

	Panel C: Firm-level controls

	Listed
	1004
	0.154
	0.361
	0
	0
	0
	0
	1

	SOE
	1004
	[bookmark: _Hlk197611858]0.945
	0.228
	0
	1
	1
	1
	1

	Ln(Size)
	1004
	1.618
	0.192
	1.333
	1.473
	1.58
	1.744
	2.088

	Cash/debt
	1004
	0.022
	0.106
	-0.274
	-0.033
	0.019
	0.086
	0.296

	Quick ratio
	1004
	1.319
	1.067
	0.175
	0.65
	1.006
	1.568
	6.411

	ROA
	1004
	0.019
	0.019
	-0.012
	0.005
	0.012
	0.025
	0.085

	Panel D: Macro-level controls

	M2 growth
	1004
	0.007
	0.008
	-0.007
	0.001
	0.006
	0.012
	0.023

	GDP growth
	1004
	0.07
	0.067
	-0.393
	0.058
	0.074
	0.085
	0.587


This table reports the summary statistics of main variables used in this study and control variables considering different aspect. The sample contains 1004 bonds (observations) issued from 1 January 2016 to 31 December 2022.

Table 2. Correlation matrix
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	8
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	-0.208***
	-0.105***
	1
	
	
	
	
	
	
	
	

	Listed
	-0.125***
	0.139***
	0.065**
	-0.246***
	-0.041
	0.055*
	-0.013
	-0.264***
	1
	
	
	
	
	
	
	

	SOE
	-0.093***
	-0.032
	-0.094***
	0.122***
	0.165***
	0.051
	0.038
	0.102***
	-0.285***
	1
	
	
	
	
	
	

	Ln(Size)
	-0.433***
	0.135***
	0.198***
	-0.231***
	0.320***
	0.340***
	-0.041
	-0.249***
	0.491***
	-0.155***
	1
	
	
	
	
	

	Cash/debt
	-0.323***
	0.194***
	0.057*
	-0.251***
	0.114***
	0.197***
	-0.006
	-0.307***
	0.320***
	-0.084***
	0.294***
	1
	
	
	
	

	Quick ratio
	0.329***
	-0.146***
	-0.079**
	0.350***
	-0.009
	-0.216***
	-0.019
	0.362***
	-0.248***
	0.074**
	-0.389***
	-0.338***
	1
	
	
	

	ROA
	-0.193***
	0.106***
	0.001
	-0.247***
	0.004
	0.113***
	-0.019
	-0.307***
	0.462***
	-0.316***
	0.234***
	0.444***
	-0.230***
	1
	
	

	M2 growth
	-0.063**
	-0.012
	-0.021
	-0.072**
	-0.003
	-0.016
	-0.008
	-0.028
	-0.002
	-0.088***
	-0.026
	0.011
	-0.036
	0.034
	1
	

	GDP growth
	-0.022
	0.045
	0.072**
	-0.013
	-0.057*
	0.013
	-0.004
	-0.04
	0.086***
	-0.049
	0.019
	0.017
	0.015
	0.082***
	0.04
	1


This table shows the correlation coefficients between the variables used in this study. All correlation coefficients are below 0.6, there is no serious collinearity problem in this study. The descriptions of variables are reported in Appendix A. *, **, and *** indicate significance level of 10%, 5% and 1%, respectively.


Table 3 Classification of keywords used in government work report word frequency counting
	
	Environmental protection
	Environmental pollution
	Energy consumption
	Collaborative governance

	Keywords
	Environmental preservation, Environmental protection, Environment, Pollution prevention and governance, Treatment of pollution, Pollution governance, Control of pollution, Pollution governance, Green, Green development, Low carbon, Emission Reduction, Ecology, Wastewater treatment, Environmental impact assessment, Environmental protection inspectors, Household garbage pollution-free, Environmental quality, Air quality, Clean, Public Forestry, Closed Forest
	Pollution, Chemical oxygen demand, Sulfur dioxide, Carbon dioxide, Particulate matter, Waste products, Garbage, Waste, Emissions, Pollution sources, Sewage, Water pollution, Dust, Ammonia nitrogen compounds, Atmospheric pollution, Discharge, Ammonia nitrogen, Carbon Dioxide, PM 2.5
	Water Consumption, Consumption, Resources, Saving, Intensification, Natural Gas, Recycling, Coal to electricity, Natural gas, Solar energy, Clean energy, Sustainability, Water conservation, Coal to gas, Reuse, Centralized heat supply, Energy, New energy, Energy saving
	Synergistic development, Sharing, Public participation, Transfer, Joint prevention, Joint governance, Regional coordination development, Regional coordination, Complementary, advantages, Cooperation and win-win, Collaborative pollution governance, Joint promotion, Cross-border areas



This table  shows the environmental related keywords we used to capture the word frequency from government working report following the previous literature. There are 4 categories: Environmental Protection, Environmental Pollution, Energy Consumption, and Collaborative Governance. This classification helps capture different aspects of environmental concerns and policy priorities.

Table 4 The effect of government green awareness on financing cost of green bond 
	
	(1)
	(2)

	
	Credit Spread
	Credit Spread

	GW
	-0.227***
	-0.2034**

	
	(-2.702)
	(-2.273)

	Labeled
	-0.0004
	-0.0013***

	
	(-0.893)
	(-2.624)

	Term
	0.0005***
	0.0007***

	
	(5.185)
	(7.170)

	Amount
	-0.0027***
	-0.0022***

	
	(-7.516)
	(-6.609)

	Rating
	-0.0050***
	-0.0044***

	
	(-13.843)
	(-12.086)

	Redeemable
	-0.0014
	0.0015

	
	(-0.935)
	(1.071)

	Market
	0.0040***
	0.0020***

	
	(6.765)
	(3.483)

	Listed
	0.0015*
	0.0017**

	
	(1.874)
	(2.322)

	SOE
	-0.0067***
	-0.0065***

	
	(-6.081)
	(-6.158)

	Ln(Size)
	-0.0010***
	-0.0005***

	
	(-5.830)
	(-3.202)

	Cash/debt
	-0.0084***
	-0.0007

	
	(-3.253)
	(-0.284)

	Quick ratio
	0.0000
	-0.0006**

	
	(0.004)
	(-2.033)

	ROA
	-0.0232
	-0.0384***

	
	(-1.537)
	(-2.787)

	M2 growth
	-0.0536*
	-0.0287

	
	(-1.859)
	(-1.121)

	GDP Growth
	0.0049
	0.0161***

	
	(0.719)
	(2.663)

	Constant
	0.0523***
	0.0492***

	
	(14.628)
	(7.742)

	Province effect
	Yes
	

	City effect
	
	Yes

	Year effect
	Yes
	Yes

	Observations
	950
	950

	adj. R2
	0.671
	0.776


This table reports the baseline regression results using the OLS regression model. t-statistics are reported in parentheses. The effects of green awareness with different effect are shown in column (1) and (2). *, **, and *** indicate significance level of 10%, 5% and 1%, respectively.


Table 5 Mediation effect of environmental infrastructure investment to gross regional domestic product ratio 
	
	(1)
	(2)
	(3)

	
	Credit Spread
	EII
	Credit Spread

	GW
	-0.2270***
	0.0713***
	-0.2070**

	
	(-2.702)
	(2.763)
	(-2.474)

	
	
	
	

	EII
	
	
	-0.2867***

	
	
	
	(-2.661)

	Constant
	0.0523***
	0.0071***
	0.0543***

	
	(14.628)
	(6.477)
	(14.852)

	Controls
	Yes
	Yes
	Yes

	Province effect
	Yes
	Yes
	Yes

	Year effect
	Yes
	Yes
	Yes

	Observations
	950
	950
	950

	adj. R2
	0.671
	0.847
	0.673

	
	
	
	

	Sobel Tests
	
	
	

	Sobel
	-1.917*
	
	

	Goodman
	-1.985**
	
	


This table presents the mediation effect of environmental infrastructure investment on green bond financing cost. EII is the environmental infrastructure investment to gross regional domestic product ratio. The effect of the government green awareness on mediator (EII) is shown in column (2), and the regression results after adding mediator is presented in column (3). t-statistics are reported in parentheses. *, **, and *** indicate significance level of 10%, 5% and 1%, respectively.


Table 6 Robustness check using different credit spread benchmark
	
	(1)
	(2)

	
	Credit Spread CDB
	Credit Spread CDB

	GW
	-0.2062**
	-0.1824**

	
	(-2.477)
	(-2.090)

	Constant
	0.0514***
	0.0480***

	
	(14.422)
	(7.840)

	Controls
	Yes
	Yes

	Province Effects
	Yes
	

	City Effects
	
	Yes

	Year Effects
	Yes
	Yes

	N
	950
	950

	adj. R2
	0.630
	0.763


This table presents the robust check for the baseline regression with alternative measure of green bond financing cost using different regional effects. The results are in line with the baseline regression result. Standard errors are clustered at firm level. t-statistics are reported in parentheses. *, **, and *** indicate significance level of 10%, 5% and 1%, respectively.


Table 7 Instrumental variable regression result
	
	(1)
	(2)

	
	GW
	Credit Spread

	[bookmark: _Hlk194475580]Coal Consumption
	-0.8350**
	

	
	(-2.334)
	

	Thermal Power
	-14.54***
	

	
	(-5.507)
	

	 
	
	-0.0088**

	
	
	(-2.525)

	Constant
	1.4144***
	0.0580***

	
	(7.890)
	(12.374)

	Controls
	Yes
	Yes

	[bookmark: _Hlk194475667]Province Effects
	Yes
	Yes

	Year Effects
	Yes
	Yes

	
	
	

	First stage F value
	28.06
	

	Anderson canon. corr. LM statistic (Under-identification test)
	55.77
	

	Cragg-Donald Wald F statistic (Weak identification test)
	28.06
	

	Sargan statistic (Over-identification test of all instruments):
	0.16
	

	Chi-sq(1) P-value  
	0.6862
	

	
	
	

	Observations
	950
	950

	Adj. R2
	0.603
	0.649


This table reports the results from the instrumental variable (IV) regressions. In column (1), both coal consumption and thermal power generation are found to have significant negative associations with the dependent variable, suggesting that thermal power generation and coal consumption are linked to government green awareness. The coefficient on the instrumented explanatory variable in the second stage also indicates a statistically significant negative effect, which is in line with the outcome of interest. All regressions include province and year fixed effects to control for unobserved heterogeneity across regions and over time.
The results of the IV diagnostic tests support the validity and strength of the instrument. The results of first-stage F value, under-identification test, weak instrument test, and over-identification test are shown in the lower panel, indicating that the instrument satisfies the requirements.


Table 8. Ventilation coefficient, renewable energy development, and location of issuers
	
	High ventilation
	Low ventilation
	High RE development
	Low RE development
	Mid region
	Other region

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	Credit Spread
	Credit Spread
	Credit Spread
	Credit Spread
	Credit Spread
	Credit Spread

	GW
	-0.430**
	-0.148
	-0.197**
	-0.232
	-0.881***
	-0.129

	
	(-2.124)
	(-1.580)
	(-2.141)
	(-1.119)
	(-3.410)
	(-1.444)

	Constant
	0.0542***
	0.0765***
	0.0433***
	0.103***
	0.0882***
	0.0482***

	　
	(7.591)
	(10.387)
	-11.66
	-9.423
	-9.896
	-12.455

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Province Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	245
	705
	718
	232
	190
	760

	Adj. R2
	0.691
	0.688
	0.636
	0.639
	0.653
	0.654


This table reports the subsample analyses when local ventilation level, renewable energy development and the location of the bond issuers are considered. t-statistics are reported in parentheses. *, ** and *** indicate significance levels of 10%, 5% and 1%, respectively.

Appendix A. Variable description
	Variable 
	Definition

	Credit Spread
	Financing cost of green bonds, calculated as taking the difference between the yield of green bond at the time of issuance and the yield of government bond with the same maturity.

	GW
	[bookmark: _Hlk170663365]Government green awareness, measured by the environmental-related words frequency calculated from government working report. 

	Labeled
	Dummy variable, equals 1 if the bond is labeled as a green bond, and 0 otherwise. 

	Term
	Bond term.

	Amount
	Bond issuance amount.

	Rating
	Bond rating, equals to 1, 2, 3 or 4 when bond rating is less than “AA”, “AA”, “AA+” or “AAA”, respectively.

	Redeemable
	Dummy variable, equals 1 if the bond is redeemable, and 0 otherwise.

	Market
	Dummy variable, equals 1 if the bond is issued in more than one market, and 0 otherwise.

	Listed
	Dummy variable, equals 1 if the bond issuer is a listed public company, and 0 otherwise.

	SOE
	Dummy variable, equals 1 if the bond issuer is a SOE, and 0 otherwise.

	Ln(Size)
	Natural logarithm of bond issuer's total assets.

	Cash/debt
	Bond issuer's cash ratio, calculated as the net cash flows from operating activities divided by total liability.

	Quick ratio
	Bond issuer's quick ratio, calculated as the sum of monetary capital, trading financial assets, accounts receivable, notes receivable and other receivables, divided by current liability. 

	ROA
	Bond issuer's ROA ratio, calculated as net income divided by total assets.

	M2 growth
	Currency supply growth speed, calculated as the current year's money supply minus last year's money supply, divided by last year's money supply.

	GDP growth
	GDP growth of GDP of the city where the bond issuer is located.
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