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Abstract 
In the context of carbon neutral strategy, how green finance can help enterprises to 
innovate greenly and promote social transformation has become a key issue. Green 
credit promotes the green transformation of the economy through the rational 
allocation of credit resources. Based on the heterogeneity of enterprises' property rights, 
industries and regions, there are obvious differences in the impact of green credit on 
enterprises' green innovation, and financing constraints and environmental regulations 
have moderating effects in the role of green credit in enterprises' green innovation. 
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1. Introduction 

Since the reform and opening up, China has made remarkable achievements in economic 
construction, but the sloppy way of economic growth has put enormous pressure on the 
ecological environment. In September 2020, General Secretary Xi Jinping made a solemn 
announcement to the world at the general debate of the United Nations General Assembly that 
China would strive to achieve carbon peak by 2030 and carbon neutrality by 2060. In October 
2021, the State Council promulgated the "Action Plan for Achieving Carbon Neutrality by 2030", 
which clearly points out that we should incorporate carbon peaking and carbon neutrality into 
the overall economic and social development, accelerate green changes in production and 
lifestyle, and promote economic and social development based on the efficient use of resources 
and green and low-carbon development. In this context, enterprises, as the main emitters of 
pollution, should actively practice the concept of green development in their production and 
operation activities. Green technology innovation can fundamentally change production 
methods, reduce carbon emissions and effectively coordinate economic growth with 
environmental protection by helping to build a green, low-carbon and circular production 
system. In February 2012, the former China Banking Regulatory Commission (CBRC) officially 
released the Green Credit Guidelines, marking the standard of China's green credit policy. As a 
key initiative to guide the green allocation of credit resources, green credit plays an important 
role in promoting green and low-carbon economic development and helping enterprises to 
innovate green. So, in the face of this green credit policy, will heavy polluters enhance their 
green innovation and what is the mechanism behind it? As an environmental economic policy, 
the Green Credit Guidelines require environmental regulation in the form of administrative 
penalties, but what are the moderating effects of different levels of environmental regulation 
on green innovation? These questions need to be explored. 
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2. The Mechanism of Green Credit's Impact on Corporate Green 
Technology Innovation 

Green credit aims to guide the flow of social and economic resources between different 
industries and projects, direct more capital to green industries and projects, focus on 
supporting the development of green enterprises, provide them with a stable development 
environment and promote green and low-carbon development of the social economy. 

2.1. Analysis of the Impact of Green Credit on Corporate Green Technology 
Innovation based on Corporate Heterogeneity 

The green credit policy has prompted traditional finance to take the initiative to transform and 
change the enterprises that invest in credit to support the development of new industries and 
promote the transformation and upgrading of industrial structures. The introduction of 
relevant policies has raised the threshold for enterprise loans, and environmental monitoring 
standards, pollution control effects and ecological protection are taken as important 
prerequisites for credit approval in credit activities. The incentive effect of green credit is to 
provide priority lending or preferential low interest rates to support the development of 
energy-saving and clean production enterprises, while punitive high interest rates or even non-
lending are used to restrain the development of enterprises with high energy consumption and 
pollution, i.e. the constraining effect of green credit. Lian Lili finds that green credit policies 
effectively promote the development of green enterprises and curb the development of "two 
high" enterprises from the perspective of debt financing costs, and that green credit requires a 
two-way regulatory system. Tian Chao et al. explored the relationship between green credit and 
heavily polluting enterprises, and found that the long-term debt financing constraints and the 
rise in equity financing brought about by green credit policies significantly weakened the green 
technology innovation of enterprises. Similar results were obtained in a study by Tian Chao, 
Cao Tingqiu et al. which found that green credit policies had a significant negative impact on 
technological innovation in heavily polluting firms. Yu Zhi and Cao Yali studied the issue of 
green credit and the surplus quality of heavily polluting enterprises and found that after the 
implementation of green credit policy, the surplus management activities of heavily polluting 
enterprises increased relatively compared to non-heavily polluting enterprises, and the surplus 
quality decreased. He Lingyun et al. suggest that there is a time lag effect of green credit on the 
technological innovation of environmental firms through R&D investment and resource 
allocation. Wang Xin et al. found that green innovation in green credit-restricted industries was 
more active under green credit policies, and there was significant heterogeneity in the intensity 
of regional environmental enforcement and intellectual property protection. Wulichao et al. 
found that financing costs mediated the effect between green credit policies and exporters' 
green technology innovation. In summary, the ultimate goal of green credit is to force heavily 
polluting enterprises to innovate through credit financing constraints, so as to change their 
profit model from "speed-based" to "quality-based", thereby reducing negative externalities to 
the environment and achieving green transformation of enterprises. This will reduce the 
negative externalities on the environment, achieve the green transformation of enterprises and 
ultimately promote the upgrading of China's industrial structure and the transformation of the 
economic development model. 

2.2. Analysis of the Impact of Green Credit on Corporate Green Technology 
Innovation based on Different Ownership Systems 

The role of green credit policies on green technology innovation may vary depending on the 
ownership of the enterprise, as ownership has an impact on the decision and level of 
technological innovation. Wu Lichao et al. argue that state-owned enterprises, due to their 
state-owned nature, tend to undertake the regulatory functions required in national economic 
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development and are less responsive to changes in market demand, and therefore have less 
incentive to innovate green technologies that do not pay off in the short term and are riskier. Li 
Deshan et al. argue that SOEs enjoy government guarantees and undertake more national 
policy-oriented tasks, and that SOEs often have greater access to and availability of financing in 
the banking and financial markets, and that the financing constraints of green credit policies 
are relatively weak for SOEs and more pronounced for non-SOEs, which to a certain extent 
make non-SOEs seriously underinvest in green The lack of investment by non-state enterprises 
in green innovation activities with high risks, high uncertainties and long payback periods is to 
a certain extent. According to Liao Guoping, based on the theory of information asymmetry and 
the theory of transaction costs, enterprises with non-state-owned backgrounds are prone to 
face credit discrimination in the financial market. However, with the implementation of green 
credit policies, there are clear regulations in terms of supervision and management and 
institutional arrangements for green credit, the financing constraint impact on state-owned 
enterprises is more significant than that on non-state-owned enterprises, and the net effect 
generated by state-owned enterprises in terms of debt financing should The net effect of debt 
financing for SOEs should be more pronounced than that for non-SOEs. Ma Yue and Shangguan 
Ming studied the relationship between green credit and the quality of corporate environmental 
information disclosure, and found that the impact of green credit policy on the quality of 
environmental information disclosure of non-state heavy polluters was more significant. 
Therefore, in the context of green credit policy implementation, state-owned enterprises are 
more concerned by the government and enjoy more financial support and more favorable 
government assessment standards than non-state-owned enterprises, which are less efficient 
in green innovation and lack incentives for green technology innovation than non-state-owned 
enterprises such as foreign enterprises. 

2.3. Analysis of the Impact of Green Credit on Corporate Green Technology 
Innovation based on Regional Heterogeneity 

For a long time, due to geography, policies and other reasons, the level of economic 
development of China's regions varies greatly, and different corporate environments will 
inevitably have an impact on their business activities. The central and eastern regions of China 
have an advantage in economic development, with relatively more robust market mechanisms, 
relatively sound and sufficient financial resources, and more stringent regional environmental 
protection requirements, more efficient information transfer, increased liquidity between 
enterprises and banks and other financial institutions, alleviating the problem of financing 
constraints on enterprise innovation, and enterprises taking the initiative to publicly disclose 
environmental information to the public, facilitating their innovative activities. The low level of 
economic development in the central and western regions has led to a relatively lagging level 
of green finance development as well. Secondly, the level of green financial development in the 
pilot areas of green financial reform and innovation is significantly higher than that in non-pilot 
areas, and there is a certain local development imbalance. The level of financial development in 
the western region is low. On the supply side, it is difficult for relevant financial institutions to 
effectively use disciplinary and incentive measures to achieve efficient allocation of financial 
resources, and on the demand side, most enterprises are of limited scale and not strongly 
willing to obtain green credit. On the demand side, most enterprises have limited scale and are 
not keen to obtain green credit. In the central-eastern and coastal regions, the economy is larger 
in scale, the market conditions are relatively perfect, the local industrial development can be 
planned rationally, and the market operation efficiency and management level are higher, 
which can help enterprises obtain appropriate funds and broaden financing channels, thus 
promoting the improvement of enterprise innovation level. Chen Dongjing and Leng Boyang 
explored the relationship between green credit and the efficiency of industrial green innovation 
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in China, developing that the efficiency of industrial green innovation in the eastern region is 
much higher than the national average, and that there is a large gap between the efficiency of 
industrial green innovation in the eastern region and that in the central and western regions, 
with obvious spatial differentiation. The eastern region is able to establish a green innovation 
resource allocation mechanism and promote green innovation activities in the region by virtue 
of its various advantages, while the central and western regions are constrained by factors such 
as less prominent location advantages, less openness to the outside world and insufficient 
environmental management capacity, resulting in the scarcity of green innovation resources in 
the economic development of the region, insufficient impetus for the development of green 
enterprises and a lower level of industrial green innovation efficiency. In recent years, China 
has vigorously implemented a balanced regional development strategy, provided key support 
to the central and western regions, optimized the regional industrial structure, and promoted 
the deep integration and development of ecological civilization construction and industrial 
transformation and upgrading with obvious results. In summary, regional heterogeneity 
indicates that there are differences in the level of economic development and different degrees 
of market sophistication between regions, and under this objective circumstance, there are 
significant differences in the conditions for green credit to play a role in promoting green 
innovation and for enterprises to access green credit. 

2.4. The Role of Financing Constraints in Mediating the Relationship between 
Green Credit and Green Firm Technological Innovation 

The R&D activities of enterprises include basic research, applied research and research and 
testing, and when carrying out technological innovation activities, a large amount of capital 
needs to be invested, which is a long-term investment. The internal capital retained by the 
enterprise is not sufficient to support the smooth implementation of technological innovation 
projects with long lead times. Objectively, banks and other financial institutions have a huge 
role to play in alleviating the financing constraints of enterprises, as they are able to obtain the 
funds needed for technological innovation from banks or the securities market, in order to 
enhance the level of technological innovation. Banks and other financial institutions are able to 
provide larger, longer-term funding for enterprises, alleviating the financing constraints of 
enterprises that require external financing. The gradual development of the financial market, 
the expansion of banks and other financial institutions, the expansion of financial services, 
innovative financial products, the reduction of the cost of the market participants in the 
transaction activities, to facilitate the financing of enterprises. However, banks and other 
financial institutions will adjust their capital structure according to different policies issued by 
the government during different periods of economic development. In recent years, more and 
more scholars have focused on the issue of green credit policies and corporate finance. Wang 
Kangsi empirically examined the impact of green financial development on investment in 
polluting enterprises and found that green financial development exacerbated the financing 
constraints faced by polluting enterprises, which in turn inhibited their investment. He Lingyun 
et al. studied the relationship between green credit and technological innovation in 
environmental protection enterprises and found that the higher the degree of financing 
constraints, the stronger the role of green credit in promoting technological innovation in the 
enterprises. Jim Hua's study found that green credit has an impact on corporate environmental 
information disclosure mainly through the financing constraints and environmental 
performance channels. The adjustment of green credit policy changes the external financing 
environment of enterprises and has a significant negative impact on the credit financing of 
heavily polluting enterprises, with a significant decrease in the scale of long-term debt financing 
and debt maturity structure. Therefore, in the context of green low-carbon transition, with the 
expansion of green credit scale, there are difficulties in the external financing of heavy polluting 
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enterprises, anyway, green enterprises can obtain credit resources from banks under the effect 
of strong policies such as green credit policy. 

2.5. The Role of Environmental Regulation in Mediating the Relationship 
between Green Credit and Green Business Technology Innovation 

In the study of green credit and corporate green technology innovation, environmental 
regulation has received increasing attention from the corporate he academic community. 
Existing literature shows that governmental arrangements, regulatory measures and industry 
regulatory requirements in environmental regulation have an impact on corporate 
technological innovation. Research by domestic scholars on environmental regulation and 
industrial transformation has focused on three aspects. The first is the "innovation 
compensation theory", also known as the "Porter hypothesis". This hypothesis suggests that 
appropriate environmental regulation can promote enterprise technological innovation, which 
in turn generates innovation compensation effects and forms Pareto improvements, which is 
conducive to enterprise technology diffusion and industrial transformation. The second is the 
"cost of compliance hypothesis", which states that environmental regulations will, to a certain 
extent, lead to higher production costs and lower competitiveness and innovation of 
enterprises or regions, thus inhibiting industrial transformation and upgrading. The third is the 
"uncertainty theory", which means that the impact of environmental regulation on industrial 
transformation and upgrading is uncertain due to the differences in resource endowment and 
industrial development of each region. Liu Binbin et al. found that raising the standard of 
environmental regulation can help reduce the role of credit mis-matching in hindering green 
technology innovation. Wang Junfei examined the relationship between environmental 
regulation, green credit and corporate debt financing capacity, and found that environmental 
regulation could enhance the correlation between green credit and debt financing capacity of 
GEM firms. Sun Zhihong and Lu Ahui examine the impact of environmental regulation on 
investment in environmental firms and find that environmental regulation mainly plays a 
regulatory and facilitative role in green finance support for investment in environmental firms. 
Environmental regulation can also reduce the tendency of firms to make short-term financed 
investments motivated by speculation by enhancing the role of external information 
monitoring. Green technology innovation is a strong driver of green development, and green 
technology innovation by enterprises is a microcosmic manifestation of macro-green 
sustainable development, and supporting green technology innovation requires meeting the 
financial needs of enterprises to develop new green technologies. Environmental regulation is 
a concept that is gradually attracting attention in social development. At a certain stage of 
economic development, when the environment suffers damage and natural resources are 
misused, environmental regulation is an institutional arrangement by the government to 
change the economic development model, improve and build an ecological civilization. It is the 
formulation of green specification requirements for the technology used by enterprises, 
pollutant emission standards in the production process of enterprises, as well as special 
government support policies or environmental protection laws and regulations for green 
enterprises to carry out technological innovation. 

3. Conclusions and Recommendations 

According to the above analysis, it is found that the green credit policy guides enterprises to 
green innovation and promotes green transformation of the economy through the rational 
allocation of credit resources. The green credit policy has a constraining effect on highly 
polluting enterprises and an incentive effect on environmentally friendly enterprises, among 
which state-owned enterprises, with rich financing channels, are less influenced by the 
financing constraints of green credit and less efficient in green innovation. In regions with 
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higher levels of economic development and relatively sound market mechanisms, green credit 
policies have a stronger promotion effect on enterprises' green innovation, and regions with 
higher intensity of environmental regulations have higher efficiency of enterprises' green 
technology innovation. Based on the above findings, this paper has the following implications 
for the improvement of the future green credit system. 

3.1. Implementing Differentiated Management of Green Credit 
Although different banks will set standards for green credit business according to their own 
circumstances under the guidance of national policies, they need to pay more attention to the 
differentiated management of green credit business. Different enterprises are at different 
stages of development and have different human and financial resources to invest in green 
technology innovation and research. Banks need to improve their current information sharing 
system, establish an enterprise information review platform, set up internal environmental and 
social assessment teams for green innovation projects, and cooperate with third-party 
assessment agencies to achieve accurate and efficient assessment of innovation projects for 
both state-owned and non-state-owned green enterprises and improve business efficiency. For 
state-owned green enterprises, we implement the management of "information disclosure 
audit + field investigation" to urge state-owned green enterprises to improve environmental 
information disclosure and the use of credit funds on the one hand, and to conduct field visits 
to facilitate communication between banks and state-owned green enterprises while 
monitoring the progress of green projects on the other. For non-state-owned green enterprises, 
implement information review first, followed by site visits, and then strengthen the 
management of reporting on the progress of the enterprise's green projects after investment. 
Non-state green enterprises may have more serious problems in terms of R&D talent pool and 
lack of capital, so the information on non-state enterprises is initially known to understand the 
situation and needs of the enterprise, then field investigation to determine the reliability of the 
information, and after green credit is granted to green enterprises that have passed the audit, 
a communication mechanism between the bank and the green enterprise is established, and the 
bank implements supervision, moreover, the green enterprise has to make regular summaries 
of the development of the project and the progress of R&D. It is more important that the green 
enterprises take regular stock of the extent of development and progress of research and 
development, and report back to the lending bank on the status of the project. The 
differentiated management of different enterprises will facilitate the effective and efficient 
development of the bank's green credit business, help it to expand its support for green projects 
of different enterprises, expand the business scope of enterprises that need credit support for 
green innovation activities, assist more green enterprises to carry out technological innovation, 
and thus improve the overall level of technological innovation of green enterprises. 

3.2. Promoting Regional Synergy 
There are differences in the impact of green credit on the technological innovation of green 
enterprises in different regions. Therefore, local governments in different regions should play 
a guiding role to improve the efficiency of market resource allocation, promulgate relevant 
policies to direct the flow of funds from the market to green enterprises and promote the 
optimization of credit funding structures. The financial market conditions in central, southwest 
and northwest China are still inadequate compared to other regions. Under the planning of the 
national pilot green financial reform and innovation in six provinces and nine regions, local 
governments should learn from the pilot experience and summarize the shortcomings of 
different pilot areas, while strengthening inter-regional exchanges in order to promote 
synergistic regional development. 
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3.3. Enhancing the Coordination Effect of Environmental Regulatory Policies 
and Green Industries 

While the government continues to improve its environmental protection policy, it must ensure 
that the environmental regulation policy is applicable. Too Strict environmental regulations 
will be detrimental to the development of green industries. For green companies in the green 
industry, with the strong support of the state, it is all the more important to take active 
measures to develop a corporate strategy with long-term goals in green. In the context of the 
low-carbon transition and the "double carbon" target, the company is developing green 
technologies such as cleaner production, energy saving and environmental protection in 
accordance with its own conditions, and actively adapting to the national policy of supporting 
green industries. Environmental regulation policies stimulate the development of green 
industries, and green industries respond to national policies, so that the two can develop in a 
coordinated manner to achieve better and more sustainable environmental and economic 
benefits. 

3.4. Strengthening the Management of Enterprises' Own Green Technology 
Innovation 

For green enterprises undertaking innovative activities, technological innovation is a core 
competency for their future development and for generating unique environmental benefits. 
The management of technological innovation projects in green companies should be focused 
on to fully recognize the It is important to focus on the management of green enterprise 
technology innovation projects, to fully recognize the feasibility of the innovation projects and 
to ensure that they can be carried out smoothly. Therefore, in order for green companies to 
increase the likelihood of successful green projects to obtain bank credit support to enhance 
their innovation level, they need to establish a relatively efficient management mechanism, 
improve the talent mechanism of the R&D team and focus on the cultivation of quality talents. 
Most of the green innovation projects and technologies in China originate from universities. 
technologies mostly originate from university, therefore, green companies need to strengthen 
their links with universities. To this end, the establishment of a joint It is important to establish 
a joint platform with green enterprises as the main body and universities participating. Green 
enterprises provide laboratories and technical support for technological innovation projects. 
The green enterprises can provide laboratories and technical support for technological 
innovation projects, set up internal talent teams and strengthen technical exchanges with 
universities, or hire researchers from universities to join their R&D teams to increase 
innovation. researchers to join the R&D team to increase the talent pool for innovation projects, 
and at the same time standardise the rules and regulations for the introduction and cultivation 
of talents to promote internal. The company can also employ researchers from universities to 
join the R&D team, so as to increase the talent pool for innovation projects. This will ensure that 
the results of green enterprise technology projects can be transformed into enterprise value on 
the ground. At the same time, it is important to ensure the effective operation of the project 
operation mechanism, focusing on the process management and information management of 
the project. The process management ensures that the projects are carried out in an orderly 
manner with the most optimal resources. The process management ensures that enterprise 
projects are carried out in an orderly manner with optimum resources. To carry out innovation 
activities, it is necessary to invest in human and financial resources, so that the efficient 
management of resources provides a solid foundation for technological innovation. The 
efficient management of resources provides a solid foundation for technological innovation. In 
this way, the establishment of an innovation-oriented, green development-centred, efficient 
management-centred, project-orderly operation-driven This is the only way to build a green 
corporate culture that is oriented towards innovation, green development as the core, efficient 
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management as the centre and orderly operation of projects as the driving force. This will 
facilitate the access of green enterprises to credit facilities from banks to support green 
innovation activities. 
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