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Introduction: Environmental information disclosure is an important means to
protect the ecological environment, and global climate change puts forward higher
requirements for corporate environmental information disclosure. New energy
companies play an important role in addressing climate change and environmental
information disclosure, and should strengthen environmental information disclosure
and actively participate in ecological environmental protection.

Methods: This paper selected Chinese new energy listed companies as the
research sample to investigate the impact of green credit on corporate
environmental information disclosure, and proposed and empirically tested the
hypothesis on the mechanism of the effect of green credit on environmental
information disclosure.

Results: The regression results indicated that green credit can effectively
improve the quality of corporate environmental information disclosure, and
this conclusion is still significantly valid after robustness test; The impact
mechanism tests showed that green credit can change the level of corporate
environmental information disclosure by controlling company size. This paper
also tested the heterogeneity and adjustment effects, showing that the
relationship between green credit and environmental information disclosure
are affected by multiple factors.

Discussions: Combining the research of this paper and previous research results, it
is found that the positive impact of green credit on corporate environmental
information disclosure has been confirmed by academic research and practical
verification. However, the implementation effect of green credit policy will be
affected by the economic level, regional differences, and the comprehensive
impact from companies, financial institutions and government departments.
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1 Introduction

Environmental protection and sustainable development are
topics of global concern. Companies are the main body of
pollution emission and have a great responsibility in
environmental protection. Corporate environmental information
disclosure can effectively improve the asymmetry of environmental
information, help investors and the public understand the
contribution of companies in pollution prevention, and bring
positive economic benefits to companies themselves (Khlif et al.,
2015; Qiu et al, 2016). Corporate environmental information
disclosure is not only affected by internal factors such as
corporate environmental performance, but is also widely affected
by external environmental factors such as social concerns and
environmental events (Brammer and Pavelin, 2010; Cheng et al.,
2017; Chen et al, 2022). Green credit originated in developed
countries, and is believed to be a financial tool to reduce
environmental risks, which helps to improve the market
competitiveness of banks and other financial institutions
(Gonzalez, 2022; Wen et al., 2023a). Since 2007, Chinese
government has successively launched a series of “green credit”
policies and measures, encouraging banks to provide credit to
environmentally friendly companies, in order to promote the
greening of companies and the transformation of economic
growth patterns by readjusting the social funds. By guiding
financial resources toward green projects, green finance policy
combines the external pressure characteristics of environmental
regulation policies with the market function of optimal allocation of
resources, and is an important policy tool to promote cleaner
production transformation of polluting enterprises and promote
green development (Chai et al, 2022; Shao and Huang, 2023).
Under the background of green development transformation, it is of
great practical significance and theoretical value to study the
relationship between green credit and corporate environmental
information disclosure (Zeng et al., 2023).

According to existing literature, green credit policies can
increase the financing constraints and exit risks of polluting
enterprises, force enterprises to transform cleaner production, and
reduce corporate pollution by guiding the differentiated allocation
of financial resources to environmentally polluting projects and
environmentally friendly projects (Ge and Zhu, 2022; He et al,
2022). So most of the existing studies have selected listed companies
in heavily polluting industries as research samples, but special
attention should be paid to the non-renewable nature of
traditional fossil energy and the increasingly prominent
environmental problems, thus maintaining a balance between
energy supply and environmental protection has become a key
way to solve the problem (Wu et al., 2023; Gong et al., 2023a). As an
important force in promoting energy transformation, reducing
carbon emissions, and protecting the ecological environment, new
energy enterprises also have high attention to environmental
information disclosure. New energy enterprises play an important
role and responsibility in environmental information disclosure, as
their environmental behavior and information are directly related
to global energy transformation, carbon emission reduction, and
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ecological environment protection (Yao et al., 2021). Since 2010, the
new energy industry has become one of China’s seven strategic
emerging industries. New energy is clean, renewable and
environmentally friendly, and developing new energy industry to
satisfy the energy needs of human society’s sustainable development
is a vital step for environmental governance and ecological
conservation (Wen et al, 2023b; Gong et al, 2023Db). Listed
companies are one of responsible bodies in China for issuing
environmental reports and information disclosure. Listed
companies in the new energy industry has become the future
investment direction, with strong willingness and behavioral
ability to disclose environmental information, and ought to be
motivated to implement more compliant environmental
information disclosure behaviors to win competitive advantages
and development potential (Lai et al., 2022).

Although there have been a few studies on the relationship
between green credit policies and corporate environmental
information disclosure (Li and Chen, 2022), there is still room for
further research and improvement in theoretical mechanisms and
empirical methods. This paper will use new research samples to
conduct a more detailed quantitative analysis on the effects and
mechanisms of green credit on corporate environmental information
disclosure. In addition, another important difference between this
paper and existing literatures is that this paper measures corporate
environmental information disclosure behavior from various
perspectives to examine different characteristics of corporate
environmental information disclosure under green credit policies
(Hao et al., 2007; Cang et al, 2021). Compared with the existing
relevant research, the marginal contribution of this paper is mainly
reflected in the following aspects: (1) Previous researches have mostly
focused on the influencing factors and economic performance of
green credit, while researches related to environmental performance
have mostly taken a macro perspective and are limited to qualitative
analysis (Sun et al., 2019). This paper explored the environmental
effects of green credit from a micro perspective and better expanded
the existing research; (2) This paper not only discussed the impact of
green credit on corporate environmental information disclosure, but
also explored the transmission mechanism and the heterogeneous
impact of regional and corporate characteristics on the relationship
between the two, which ensures the credibility of the core conclusions
of this paper; (3) This paper selected Chinese new energy listed
companies as research samples, and the existing research on
environmental information disclosure focuses more on polluting
companies (Wang and Wang, 2023). Taking new energy
companies as research samples can enrich the research fields of
green credit and environmental information disclosure, provide
empirical references for enhancing the environmental governance
policy system, strengthening corporate environmental governance
behavior, and improving policy efficiency (Li and Wang, 2023).

Environmental information disclosure by new energy listed
companies is the most convenient way for the public and
stakeholders to understand their environmental costs and
environmental responsibility obligations, which is the main
reason why new energy listed companies are selected as research
samples in this paper. Therefore, empirical testing between green
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credit and environmental information disclosure based on data
from listed companies in China’s A-share new energy industry has a
practical foundation. The content of this paper is arranged as
follows: The second part is a literature review and theoretical
hypotheses; The third part is research design; The fourth part is
the empirical results and analysis; The fifth part is the extended
analysis and discussion; The sixth part is the research conclusion
and policy recommendations.

2 Literature review and
theoretical hypotheses

2.1 Literature review

2.1.1 Policy effects of green finance and
green credit

The rise of green finance stems from environmental issues and
sustainable development, and many countries use green finance to
promote economic transformation (Liu et al., 2019). Green finance
was first called “environmental finance”. Salazar (1998) believed
that environmental finance is the combination of financial industry
and environmental protection industry, with the aim of protecting
the environment through finance. There are also studies focusing on
the relationship between different financial products such as carbon
futures and green bonds, as well as the spillover effects between the
green bond market and other major financial markets (Ren et al.,
2022; Wei et al.,, 2023). Green finance in China is regarded as an
innovative financial model for the purpose of environmental
protection as it provides financial support to green industries
such as environmental pollution control and ecological protection
via the financial industry, in order to solve problems such as climate
change and environmental pollution (Hu et al., 2021). Green credit
is an important part of the green financial system. At present, green
credit has received much attention from financial institutions the
world, and the most influential representative is the Equator
Principles (Huang et al., 2022).

Most of the researches on green credit have focused on the
economic effects of green credit policies. From the perspective of
economic and industrial development, green credit has a positive
impact on regional high-quality development (Soundarrajan and
Vivek, 2016), and the rational allocation of green credit funds is
conducive to the optimization and upgrading of industrial structure
(Hu et al,, 2023). From the perspective of commercial banks, green
finance not only means the greening of their operation and
management process, but is also reflected in their practical
activities of combining environmental protection with credit,
investment, and financing businesses, highlighting the strong
relationship between finance and sustainable development (Jeon
and Lim, 2013; Wang et al, 2023). From the perspective of
companies, green credit not only provides financing convenience
for green companies, but also effectively drives them to carry out
technological innovation and improve the governance level of
pollution emissions (Xie et al., 2019; Ren et al., 2023). The
introduction of green credit policies can fully leverage the credit
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supervision function and have a significant impact on the
production, operation, and environmental governance of
companies (Li et al., 2022; Long et al., 2023). From the
perspective of policy, some studies have argued that the green
credit policy is essentially an environmental regulatory policy,
which provides a new way to promote companies to practice
environmental and social responsibility and achieve green and
low-carbon transformation (Cormier et al, 2005). In addition,
research on the uneven development of different regions in China
has found that digital inclusive finance is of great significance in
promoting the coordinated development of regional economies
(Wang X. et al,, 2022; Wang et al., 2023).

2.1.2 Corporate environmental
information disclosure

Corporate environmental information disclosure can improve the
internal and external information asymmetry of companies, and link
environmental responsibility with the interests of companies by
influencing social reputation and introducing external environmental
supervision, which is an important means to urge companies to fulfill
environmental responsibility and reduce pollution emissions (Ellili and
Nobanee, 2023). Most scholars believe that the contents of
environmental information disclosure should include environmental
problems, impacts and corresponding countermeasures, as well as costs
and benefits related to the environment (Cho and Patten, 2007). Patten
and Trompeter (2003) used content analysis to study corporate
environmental information disclosure, and found that the
information disclosed by companies should include the emission and
treatment of various pollutants, environmental risks, etc. Corporate
environmental information disclosure, as a highly autonomous
behavior of companies, is easily influenced not just by external
pressures such as government regulation, but also by internal factors
of the company (Liu and Anbumozhi, 2009). From the internal
perspective of a company, corporate governance, corporate
characteristics and industry classification can affect the quality and
form of its environmental information disclosure (Kim and Lim, 2011;
Chen et al., 2022); From an external perspective, environmental
regulations, media attention, and government supervision can affect
corporate environmental information disclosure (Akiyama, 2010; Jiang
et al., 2021).

Different theories provide different explanations for the
motivation of corporate environmental information disclosure.
According to the signal transmission theory, there is a serious
information asymmetry between the internal and external
environmental information of companies. When the external
appraisal of a company’s environmental performance has an
impact on its value, the company can differentiate itself from
those with poor environmental performance by disclosing
environmental information (Clarkson et al, 2008). According to
the legitimacy management theory, in order to maintain their own
legitimacy, companies may manage the public’s awareness of their
environmental performance by disclosing environmental
information (Rockness, 1985). The worse the environmental
performance, the more likely the companies are to disclose
positive environmental information (Hughes et al, 2001). In
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contrast to the signal transmission theory, environmental
information disclosure in legitimacy management theory is more
like a tool for companies to mask and misdirect external perceptions
of their own environmental performance.

2.1.3 Relationship between environmental
information disclosure and corporate financing

Financing constraints limit the innovation and development of
companies, and effective disclosure of environmental information
can not only enhance the awareness of environmental protection,
but also help companies improve their credibility and alleviate
financing constraints (Yang et al., 2020). Most studies have found
that corporate environmental information disclosure can improve
corporate environmental and financial performance (Wang et al,
2016; Khatri and Kjaerland, 2023), and the more detailed the
environmental information disclosed by companies, the easier it
is to obtain bank loans (John and Reisz, 2020; Bharath et al., 2008;
Goss and Roberts, 2011). On the one hand, the implementation of
green finance policies such as the issuance of green bonds has
actively improved the ESG performance of enterprises (Chen et al.,
2023). On the other hand, the implementation of green credit policy
encourages financial institutions to pay full attention to the
fulfillment of companies’ environmental responsibilities, and
encourages companies to actively disclose environmental
information by effectively linking corporate financing needs with
environmental responsibilities (Wang et al., 2019), which further
improves the quality of corporate environmental information
disclosure (Aizawa and Yang, 2010). With the implementation of
China’s green credit policy, some scholars have begun to study the
relationship between green credit and environmental information
disclosure in the field of heavy pollution, believing that green credit
can help improve the willingness and quality of environmental
information disclosure (Shao et al., 2022).

2.2 Theoretical analysis and
research hypotheses

2.2.1 Green credit and environmental
information disclosure

After the implementation of green credit policies, due to the
strong concealment of environmental information, bank creditors
find it difficult to accurately grasp the environmental performance
of companies, which can easily lead to credit mismatches in the
credit decision-making process (Ane, 2012; Xu et al., 2023). In order
to cope with public policy pressure and balance the company’s
image and development interests (Denis and Michel, 2015), in order
to obtain more bank loans, companies will tend to actively disclose
environmental information and work to improve the quality of
disclosure to gain their competitive advantage in the capital lending
market (Darrell and Schwartz, 1997). Environmental information
disclosure may increase corporate environmental spending (Ahmad
and Mohamad, 2014), but the government also provides tax
incentives or other development subsidies to environmentally
friendly industries and companies. From the coverage areas of
China’s green credit policy, new energy companies as a clean
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industry are the priority area for funding. Therefore, different
types of companies, especially new energy listed companies, have
the motivation to improve environmental information disclosure
mechanisms (Luo et al., 2012). Based on this, this paper proposes
Hypothesis 1.

Hypothesis 1: Green credit has a positive impact on the quality

of environmental information disclosure of new energy companies.

2.2.2 Mechanism of green credit to improve the
quality of environmental information disclosure

Under the guidance of green credit policies, commercial banks
and other financial institutions actively expand the lending scale of
low-pollution, low-energy-consumption and environmental
protection companies such as new energy companies (Chang,
2015). With the preferential interest rate setting of green credit,
companies can effectively alleviate financing constraints, stimulate
green innovation vitality, rapidly expand and develop, and ultimately
form a virtuous cycle of company scale expansion and financing
constraint pressure reduction (Du et al., 2022). From the perspective
of financing constraints, on the one hand, the implementation of
green credit policies makes financial institutions more cautious when
lending to companies, which will increase the difficulty for companies
to obtain external financing and increase the level of corporate
finance constraints; On the other hand, in order to reduce the
difficulty and cost of external financing, companies will disclose
environmental information more actively in order to gain market
favor and avoid credit restrictions imposed by relevant regulatory
authorities in the same time (Dawkins and Fraas, 2011). Therefore,
higher levels of financing constraints can force companies to improve
the quality of environmental information disclosure, and those
companies with high quality environmental information disclosure
face less financing constraints than those with low quality
environmental information disclosure (Wang et al., 2020). Based
on this, this paper proposes hypothesis 2:

Hypothesis 2: Green credit can effectively alleviate the
financing constraint pressure of companies, and then promote the
quality of environmental information disclosure by expanding the
scale of companies.

2.2.3 Moderating mechanism of green credit’s
impact on the quality of environmental
information disclosure

Based on the above analysis, it can be preliminarily concluded
that green credit can motivate companies to disclose environmental
information. Combined with the practice of China’s new energy
industry development, we want to further investigate the difference in
the impact of enterprise nature and regional development differences
on the corporate environmental information disclosure. Compared
with state-owned companies, the business operations of non-state-
owned companies are often more dependent on commercial loans
and credit financing, so they pay more attention to the transparency
and standardization of environmental information disclosure. Due to
the huge management hierarchy and government background of
state-owned companies, the impact of green credit on environmental
information disclosure is weakened. In eastern China, where the
degree of marketization is higher, companies are often more willing
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to accept the principle of environmental information disclosure and
advanced environmental protection concepts, making it easier to
achieve environmental protection goals (Richardson et al., 2001). At
the same time, the governments’ regulatory system in the eastern
region is also more complete, providing good legal support and
guarantee for the effective operation of green credit policies and the
lawful environmental information disclosure of enterprises.

In addition, this paper also aims to study the moderating effects
of media pressure and company age. There is a symbiotic
relationship between corporate environmental information
disclosure and the product market and stock market (Aerts et al.,
2008; Wang et al,, 2013) Media exposure has a wide range of
influence, and public preference is very likely to be changed by the
signals released by the media, so that companies have to strengthen
their sense of responsibility to face the pressure of public opinion
and market risks, so as to better play the role of green credit. For
newly established new energy companies, which often need to
invest a lot of money for staff training and technology upgrading,
green credit provides a way to promote environmentally friendly
development and fulfill social responsibilities with the help of
financial instruments (Healy and Palepu, 2001; Feng et al., 2018).
Based on this, this paper proposes hypothesis 3:

Hypothesis 3: Geographical characteristics, ownership nature,
media pressure and company age can affect the relationship
between green credit and environmental information disclosure.

3 Research design and methods
3.1 Variable definition

3.1.1 Corporate environmental
information disclosure

Referring to existing studies, this paper uses content analysis
method to evaluate the content and quality of corporate
environmental information disclosure (CEID), and transforms the
disclosure information of companies’ environment-related
investment and emissions, environmental liabilities and
management into observable data according to specific evaluation
system and scoring criteria (Table 1). According to whether the
company lawfully discloses information and fulfills relevant
obligations, it is divided into three levels: non-disclosed, qualitative
description, and quantitative description, with scores of 0, 1, and 2
respectively. Then, the scores of each item are summed up to obtain
the measurement indicators for CEID (Lin and Pan, 2023).

3.1.2 Green credit

The new energy industry is the key and priority area of green
credit in China. Compared with other companies, new energy
companies will bear less externality responsibilities in the
production and operation process.

It is relatively easy for listed new energy companies to carry out
external financing, and their funds mainly come from green credit
applications from financial institutions. Moreover, since loans to
support new energy production and manufacturing are an
important component of green credit, this paper referred to
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TABLE 1 Items and content of corporate environmental
information disclosure.

Scoring

items

Environmental =~ Whether to disclose the name, concentration and amount
emission of emissions
Environmental | Whether to make environmental investments and
investment disclose costs
Environmental Wastewater, COD, SO,, CO,, soot and dust emissions,
liabilities industrial solid waste
Environmental protection concept and goals, environmental
. protection management system, environmental protection
Environmental i . . K K
R education and training, environmental protection special

managemen . . L ;

& action, environmental incident emergency mechanism,

environmental protection honors

Environmental | Key pollution monitoring enterprises, pollutant emission
regulation standards, sudden environmental accidents, environmental
and violations, environmental petition cases, ISO14001
certification certification, ISO9001 certification
Environmental Waste gas and wastewater emission reduction control, dust
performance and smoke control, solid waste utilization and disposal, noise,
and light pollution and radiation control, and implementation of
governance clean production

existing research to measure the scale of green credit for
companies based on the total annual loans of companies.

3.1.3 Control variable

There are many factors that may affect the quality of CEID.
Based on relevant research, the control variables selected in this
paper include company scale, age if the company, company
profitability, asset-liability ratio, company growth ability, nature
of ownership, proportion of independent directors, shareholding
ratio of the largest shareholder and media pressure (Darrell and
Schwartz, 1997; Denis and Michel, 2015; Zhang et al., 2022). The
explanations of explanatory variables, explained variables, and
control variables are shown in Table 2. Descriptive statistics of
the main variables are shown in Table 3. The data of Table 3 are
from the annual reports, quarterly reports and interim reports of
listed companies in the samples.

3.2 Sample selection and data sources

In this paper, 95 representative listed companies in the new
energy industry in different fields of China’s Shanghai and
Shenzhen stock markets from 2011 to 2021 are selected as
research samples, avoiding companies such as ST and * ST which
are not operating normally and have delisting risks at any time (ST
stocks and * ST stocks are both stocks specially treated by the
exchange). The environmental disclosure data comes from the
annual reports of the sample companies and social responsibility
reports, while other relevant data mainly comes from China Stock
Market & Accounting Research Database (CSMAR) and the China
Statistical Yearbook. The missing data is collected manually
through the company’s official website or annual reports.
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TABLE 2 Variable definition.

Variable Measurement indicators
or calculation formulas
Corporate environmental CEID Sum of scores
information disclosure
Green credit GC Total annual loans
Company scale Scale The logarithm of the total assets of
the companies
Company age Age Years of establishment of
the company
Company profitability ROA Return on assets
Asset-liability ratio Level Total liabilities/total assets *100%
Company growth ability Growth Revenue growth
Nature of ownership State State-owned companies are assigned
a value of 1, otherwise 0
Proportion of RIND Number of independent directors/
independent directors Number of directors
Shareholding ratio of the Topi Capital contribution of the largest
0,
largest shareholder P shareholder/Total contribution
The logarithm of thy ber of
Media pressure Media ¢ 9gar1 m of fhe fumber o .
negative words related to companies

3.3 Model construction

To verify the relationship between green credit and corporate
environmental information disclosure, the following regression
model is established:

CEID = o + 04 GC + 0,y Controls + > Company + > Year

u ()

o is the focus of this article, if oyis positive, then green credit
policies have a positive effect on corporate environmental information
disclosure, and the more significant the results, the more significant the
promoting effect; On the contrary, if o, is negative, it indicates that the

TABLE 3 Descriptive statistics of the main variables.

10.3389/fevo.2023.1301589

implementation of this policy is not conducive to improving the quality
of environmental information disclosure. Controls represents other
control variables that have an impact on corporate environmental
information disclosure, Company represents individual fixed effect,
and Year represents time fixed effect. In addition, o is a constant term
and W is a random disturbance term.

4 Analysis of empirical results
4.1 Baseline regression results

In the regression analysis, the fixed effects model (FEM) and the
random effects model (REM) rejected the null hypothesis of
hypothesis testing, indicating that both were superior to POLS
regression. Continuing with the Hausman test, if the p-value is less
than 0.01, the null hypothesis is rejected, indicating that a fixed
effects model should be chosen in this sample.

Table 4 shows the regression results between GC and CEID. The
second column shows the fixed effects regression results without
adding control variables, the third column shows the fixed effects
regression results after adding control variables, and the fourth
column shows the random effects regression results. The results
show that GC is significantly positive at a statistical level of at least
10%, indicating that green credit is generally beneficial for
companies to better disclose environmental information. This
verifies hypothesis 1.

4.2 Robustness test

Baseline regression analysis results show that green credit has a
significant contributing effect on the improvement of corporate
environmental information disclosure level. In order to ensure the
robustness and credibility of the regression results, this paper
conducts robustness tests using both variable replacement and
endogeneity tests, respectively.

Variable IET! Standard Deviation(SD) Minimum Maximum
CEID 6.97 6.62 1 32
GC 43.79 65.45 0.01 577.20
Scale 22.87 113 19.55 2641
Age 2043 5.46 3 38
ROA 0.12 335 207 108.40
Level 0.56 0.30 -0.20 7.03
Growth 0.39 1.83 -1.52 49.81
State 0.55 0.50 0 1
RIND 36.64 475 25 60
Topl 33.81 14.23 3.62 83.43
Media 551 043 3.64 7.56
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TABLE 4 Regression results of GC and CEID.

10.3389/fevo.2023.1301589

Corporate Environmental information disclosure (CEID)

Explanatory variable

(2) (3)

0.036*** 0.008* 0.009** 0.020%**
GC
(11.60) (1.86) (2.02) (4.90)
Control variable YES NO YES YES
Company control control control
Year control control control
Number of samples N 1045 1045 1045 1045
r_a 0.149 0.099 0.125
Hausman Test p-value 3.60x107°

*** represents p<0.01; ** represents p<0.05; * represents p<0.1.the same below.

4.2.1 Variable replacement

Measuring the core variables by only one method and drawing
conclusions is obviously not highly persuasive, so it is necessary to
replace the measurement method of the relevant variables and conduct
regression again to verify the robustness of the results. In order to
further test the results found in this paper, the robustness test is carried
out with reference to the treatment method proposed by Lv et al.
(2016): the ratio of the total score of corporate environmental
information disclosure to corporate capital reserve was taken as the
new explained variable; The ratio of total loans and corporate capital
reserve is used as a new explanatory variable. Capital reserve refers to a
capital raising formed by the distribution of a company’s profits, which
is used to maintain the company’s capital structure and meet the needs
of future investment and development. The higher the capital reserve of
the company, the better the financial situation of the company, and the
easier it is to obtain loans and carry out sustainable business activities
such as environmental protection.

Under the premise that the degree of multicollinearity between
variables is within the acceptable range, we found that the T-value
obtained by hypothesis test of GC is large and the goodness offit is high
after model adjustment, indicating that GC has a very significant
positive promoting effect on CEID, and the regression equation fits the
observed value well. The regression results are shown in the first two
columns of Table 4. We can find that whether using OLS regression or
fixed effects models, the regression results are significantly positive at
the 1% statistical level, indicating a significant positive correlation
between green credit policies and corporate environmental information
disclosure, which provides strong support for the above hypothesis and
the results in Tables 4, 3 and makes the model more robust.

4.2.2 Endogenous problem

The potential endogeneity of the empirical analysis model in this
paper may cause bias in the regression results, thus affecting the
credibility of the conclusion. Endogeneity may be mainly manifested
as a high correlation between explained variables and explanatory
variables. For example, new energy companies are more willing to
disclose environmental information in order to obtain green credit, and
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new energy companies, as the key supporting industry of China’s green
credit, are also easier to obtain bank credit. In addition, some factors
that are difficult to quantify, such as corporate culture and background,
may be ignored in the process of empirical regression, and the above
missing variables are also the main cause of endogeneity.

In order to solve the above endogenous problem that may exist,
we use the Instrumental variables (IV) to solve it by two-stage least
square method. Considering that an effective instrumental variable
must meet the two conditions of correlation and exogenous, that is,
the instrumental variables is highly correlated with the substituted
explanatory variable and not correlated with the random error term.
This paper refers to the method of Zhan (2021), and selects the
financial background of senior executives of listed companies as the
corresponding instrumental variables, that is, whether senior
executives hold important positions in financial institutions. On the
one hand, the development of a company is closely related to its
executives, who can use their financial background to help companies
obtain higher credit lines (Ciamarra, 2012); On the other hand, the
financial background of company executives has little impact on
CEID, and it is difficult to fundamentally change the disclosure status.
So the two requirements of relevance and exogeneity are well
satisfied. If a senior executive of a listed company holds a position
that has some financial influence in a financial institution such as a
bank, it is regarded as having a financial background and assigned a
value of 1; otherwise, it is assigned a value of 0 (Li et al., 2023).

The regression results of endogenous test are shown in the last
two columns of Table 5. The first-stage estimation results in column
3 show that the financial background of company executives is
significantly positively correlated with green credit, and the F-value
is greater than 10, indicating that there are no problems such as
weak instrumental variables. The results of the two-stage regression
in column 4 show that the estimated coefficient of green credit is
significantly positive at the statistical level of 5%, indicating that
green credit still has a significant promoting effect on CEID after the
possible endogenous problems in the model are eliminated.
Through further observation, it is found that compared with the
baseline regression results of the random effects model, the impact
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effect of green credit is descended, which indicates that the
problems such as variable omission and two-way causality cannot
be ignored.

4.3 Heterogeneity analysis

To investigate the relationship between green credit and
corporate environmental information disclosure behavior, this
paper conducted a heterogeneity analysis from two aspects of
ownership nature and regional distribution, and explored the
difference in effect of green credit policies on different types of
companies, basing on the regional distribution and industry nature
of China’s new energy industry.

4.3.1 GC, CEID and corporate
geographic location

The unbalanced development of regional economy is a common
problem in the economic development of all countries. The
development level of different regions in China is obviously uneven,
and the different factors such as the degree of marketization, the degree
of government intervention and the investment environment lead to
the differences in the effectiveness of law enforcement. Local
governments in China are the main executors of environmental
policies, and the implementation effect of green policies is also
influenced by the efficiency of government policy implementation. In
the economically developed eastern region, companies face significant
competition and survival pressure, and environmental compliance may
become an important part of company competitiveness. In contrast, in
the central and western regions with a low degree of marketization,
many companies prioritize expanding their scale and seizing the
market, and mostly choose to reduce the transparency of
environmental information disclosure. Moreover, insufficient
government regulation and weak legal enforcement are not
conducive to the effective implementation of local green credit, and

TABLE 5 Robustness test results.

10.3389/fevo.2023.1301589

also give some companies the opportunity to externalize environmental
protection costs.

As shown in columns 2 and 3 of Tables 4, 5, the regression results
show that the coefficient of green credit in the eastern region is
significantly positive at the 5% level, while that of the central and
western regions is not significant, indicating that the regional factors of
companies have a non-negligible effect on the relationship between GC
and CEID. It is worth noting that among the 1045 sample data selected
in this paper, 748 are from the eastern region of China, which is not the
result of intentional selection. Because the development level of the
financial industry in the central and western regions is lower than that
in the eastern region, the capacity of commercial banks and other
financial institutions to provide green credit is also relatively weak, so
the incentive effect is slightly lower than that in the eastern region. In
addition, most of China’s new energy listed companies are located in
densely populated areas such as Beijing, Jiangsu and Guangdong,
where there are more business opportunities. The establishment of
National Economic and Technological Development Zones and high-
tech industrial development zones are concentrated here. In general,
there is significant regional heterogeneity in the impact of green credit
policies on the quality of corporate environmental
information disclosure.

4.3.2 GC, CEID and the nature of
company ownership

The close relationship between state-owned companies and
local governments constitutes a natural bridge for them to borrow
from banks and other financial institutions. In addition, state-
owned companies enjoy special status and preferential policies in
China’s economic system, which can effectively alleviate the
pressure of insufficient funds. With the recognition and support
of the government, banks have sufficient reasons to believe in the
predictability of state-owned companies’ profits and the degree of
their environmental protection, thus lowering their lending criteria
(Li et al, 2019; Qi et al, 2021). In order to obtain green credit

(1) (2) (3)
Explanatory variable Substitution variable Endogenous test
OLS FE First stage
0.211%%* 0.207* 0.113**
Go (104.62)
(105.03) (89.92) (2.00)
8.868***
Instrumental variable
(2.87)
Control variable Yes Yes Yes Yes
Company control control control control
Year control control control control
Number of samples N 1045 1045 1045 1045
F-value 32.00
_a 0.915 0.885 0.769 0.400
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resources, non-state-owned companies have to strictly disclose
information about environmental quality and governance results
to maintain public image and social recognition, which leads to the
heterogeneity of the relationship between GC and CEID. In
addition, compared with non-state-owned companies, state-
owned companies are more likely to face restrictions on
administrative management and internal decision-making in the
process of operation and management, thus reducing the openness
and freedom to disclose more environmental information beyond
the disclosure requirements of relevant regulations (Hu et al., 2018;
Liu et al, 2022). Columns 4 and 5 in Table 6 are the results of
grouping regression on the nature of company ownership. It can be
seen that the regression result of non-state-owned companies is
significant at the statistical level of 1%, but the regression result of
state-owned companies is not significant, indicating that the
promoting effect of green credit policies on environmental
information disclosure of non-state-owned companies is
significantly stronger than its effect on state-owned companies.

5 Extended analysis and discussion
5.1 Mediating mechanism test

The fact that GC can promote CEID is fully verified above.
Next, we would like to further study the transmission mechanism of
GC on CEID. Corresponding to Hypothesis 2 of this paper, we
speculate that company scale is a possible intermediary variable in
this process. This paper tests this hypothesis with the intermediary
effect model, and sets the following two models on the basis of
Model 1:

Scale = By + B1GC + B, > Controls + > Enterprise + > Year
tu ()
CEID = ¥, + %,GC + pScale + 15> Controls + > Enterprise
+ > Year + i (3)
In Model 1, the estimated coefficient of green credit is significantly

positive. From the second column of Table 7, it can be seen that after

TABLE 6 Heterogeneity Test Results.

10.3389/fevo.2023.1301589

replacing the explanatory variable from corporate environmental
information disclosure with company scale, the estimated coefficient
of green credit is significantly positive at the 1% statistical level,
indicating that green credit effectively expands company scale. In
Model 3, both explanatory variables and intermediary variables are
included in the regression analysis, and the corresponding results are
shown in column 3. The significance level of the estimated coefficient of
green credit decreases from significant to insignificant. According to
the coefficient determination method, at the statistical level of 1%, the
variable of company scale has a significant full mediation effect. This
verifies the impact path of “green credit growth—-expansion of company
scale-improvement of environmental information disclosure quality”.

Green credit can enable companies to obtain loans with low
interest rates, reduce financing costs, invest more funds in
technology innovation and scientifical research, help companies
improve financing constraints, increase production efficiency, and
enable companies to win market competitiveness, thereby expanding
their scale. On the other hand, larger companies will face higher
requirements and expectations from stakeholders on environmental
responsibility, so companies need to disclose more and higher quality
environmental information to obtain the recognition of stakeholders,
so as to obtain and maintain the legitimacy of operation (Branco and
Rodrigues, 2008). In addition, due to the existence of economies of
scale, larger companies can shape a good social image for their products
or services by disclosing high-quality environmental information at
relatively low costs (Dorothee et al., 2013; Wickert et al, 2016), and
improve public persuasiveness and visibility (Zhang et al., 2020). In
summary, Hypothesis 2 is well verified.

5.2 Moderating mechanism test

In regression analysis, the moderating effect can be taken into
account by introducing an interaction term, and the interaction term
between the moderating variable and the explanatory variable is
marked as CIGC. In order to alleviate the possible high collinearity
between interaction terms and explanatory variables and eliminate the
bias generated by model estimation, we need to centralize the
moderator variables and explanatory variables, that is, use variables
to subtract sample mean to correct the above bias, and have no impact

Corporate Environmental information disclosure

Explanatory variable = (1) (2) (3) (4) (5)
Total The east The Middle West State-owned companies Non state-owned companies
0.009** 0.012** -0.003 -0.008 0.045%%*
GC
(2.02) (2.35) (-0.29) (-1.51) (5.69)
Control variable Yes Yes Yes Yes Yes
Enterprise control control control control control
Year control control control control control
Number of samples N 1045 748 297 579 466
¥_a 0.125 0.151 0.069 0.084 0.224
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TABLE 7 Results of mediating effect test.

® (2 3)
Explanatory variable = Model(1l) = Model(2) Model(3)
CEID Scale CEID
GC 0.009** 0.006*** 0.003
(2.02) (14.20) (0.61)
Scale 1.035%**
(2.91)
Control variable Yes Yes Yes
Company control control control
Year control control control
Number of samples N 1045 1045 1045
7 a 0.125 0.567 0.132

on the estimation results of the model. Mark the interaction term
between the moderating variable and the explanatory variable after
centralization as, and set Model 4 and Model 5 as follows:

CEID = ¢ + €,GC + €,CIGC + €3y Controls + > Enterprise

+ > Year + 1 (4)
CEID = Ay + A4;GC + 2,CIGC + A3y, Controls + > Enterprise
+ > Year + i (5)

5.2.1 GC, CEID, and media pressure

Companies not only bear the pressure of market competition,
but also face the pressure from the society and the public. In recent
years, the influence of media has become one of the research goals
of scholars. The media can make useful supplements to the
deficiencies of government and financial institution supervision.
When companies that obtain green credit do not disclose
environmental information as required, they are more likely to be
criticized by the media. In order to protect their reputation and
image, companies will provide more detailed and accurate
environmental information to increase transparency and avoid
negative reporting again (Rupley et al, 2012). In addition,
companies actively disclose environmental information and hope
to transmit positive signals through the media to obtain more green
credit, which also helps to enhance social recognition and trust in
companies and promote sustainable environmental development.

On this basis, this paper incorporates the cross term between
media pressure and green credit into the regression model, and the
test results are shown in column 3 of Table 5-3.

The coefficients of the interaction term and explanatory variables are
significantly positive at the statistical level of 10%, indicating that media
pressure has a promoting effect on the relationship between green credit
and environmental information disclosure, that is, media pressure can
effectively regulate the impact of green credit on corporate environmental
information disclosure, and has a positive moderating effect.
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5.2.2 Green credit, environmental information
disclosure, and enterprise age

For those companies that have been established for a long time,
their business scope has matured, their influence in the industry has
gradually increased, and their brand advantages have gradually
strengthened, which means that these companies may only rely on
internal financing to meet the needs of daily operation and
production, without necessarily obtaining green credit support
from banks. In addition, some veteran companies may have
formed a certain disadvantage path dependence. In this case, green
credit is difficult to shake the internal management structure of
companies and transform their internal organizational model,
which makes it difficult for companies to adapt to the new changes
in environmental protection concepts and regulations, thus reducing
the requirements for environmental information disclosure. The
number of listed Chinese new energy enterprises increased year by
year during the sample study period, which lays a realistic foundation
for us to investigate the impact of company age on green credit.

On this basis, this article incorporates the cross term between
company age and green credit into the regression model, and the
test results are shown in column 5 of Table 8. The interaction term
is significantly negative and the explanatory variable is significantly
positive, indicating that company age has an inhibitory effect on the
relationship between GC and CEID. With the increase of company
age, the influence of green credit on corporate environmental
information disclosure weakens, which is a negative moderating
effect. So far, we have fully verified Hypothesis 3.

5.3 Expanding discussion

5.3.1 Environmental information disclosure of
state-owned companies

Generally speaking, state-owned companies should have a higher
sense of social responsibility due to their greater access to government
guarantees and financing facilities. Therefore, they are more likely to
comply with government policy requirements, respond positively to
green credit policies, and play an active role in environmental
protection, energy conservation, and emission reduction. In this
context, the relationship between government and companies has
also become an important moderating factor for GC to affect CEID.
The underlying economic logic is that in the process of implementing
green credit policies, banks cannot treat all companies equally. They
will selectively relax the lending standards for companies with a
stronger governmental relation, while strictly enforce the lending
standards for other companies, resulting in heterogeneity in the
relationship between GC and CEID.

However, through the heterogeneity test, this paper finds that this
is not the case, and the performance of state-owned companies in
environmental information disclosure is significantly weaker than that
of non-state-owned companies. Although non-state-owned companies
are relatively weak in terms of credit financing and do not need to bear
a lot of policy pressure, the market pressure they face cannot be
ignored (Earnhart and Lizal, 2007). In order to gain market
advantages and enhance their competitiveness through their
differentiated characteristics, non-state-owned companies attach
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TABLE 8 Test results of moderating effect.

(2)

Explanatory variable

Media pressure

10.3389/fevo.2023.1301589

EID

3) (4) (5)

Company age

GC 0.009** -0.077* 0.009* 0.054*** 0.017**
(2.02) (-1.71) (1.86) (3.19) (3.23)
CIGC 0.016* -0.002***
(1.94) (-2.76)
CIGC 0.016* -0.002*%%
(1.94) (-2.76)
Control variable Yes Yes Yes Yes Yes
Company control control control control control
Year control control control control control
Number of samples N 1045 1045 1045 1045 1045
_a 0.125 0.097 0.097 0.131 0.131

greater importance to environmental information disclosure. The
proportion of state-owned companies and private companies in
China’s new energy field is relatively equal, and state-owned
companies should bear more responsibilities in environmental
protection. Therefore, we need to pay more attention to the
enthusiasm of state-owned companies in environmental information
disclosure, and promote the sustainable development and
environmental protection.

5.3.2 The opposite effect of company scale
and age

The expansion of company scale is usually accompanied by the
increase of resource utilization and environmental impact, so the role
of GC in CEID becomes more important. Green credit requires the
borrowing companies to disclose their environmental information,
including environmental management system, emissions and waste
treatment, to ensure that the environmental performance of the
borrowing companies meets the standards, which helps the
borrowing companies to strengthen environmental management and
reduce environmental damage. However, the growth of companies is
often accompanied by an increase in their age. The environmental
management system of companies is relatively complete and does not
require the use of green credit to strengthen, or the environmental
requirements of green credit are not sensitive enough, which may have
a certain negative impact on environmental protection. In addition,
older companies have accumulated rich experience and resources,
making it easier to obtain financing without overly considering the
requirements of green credit. Therefore, the expansion of company
scale may lead to a more important role of green credit in corporate
environmental information disclosure, but this role may gradually
weaken with the increase of company age.

Considering the inconsistency between company scale and company
scale may affect the environmental disclosure through green credit, banks
and other financial institutions should consider factors such as company
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scale, company age and environmental risks when reviewing green credit
applications to ensure the positive environmental impact of green credit.
As a financing method of financial institutions, green credit usually
requires borrowing companies to disclose their environmental
information to ensure that their environmental performance meets
certain standards. Under this background, on the one hand, the
increase in the scale of companies will make green credit play a
stronger role in the disclosure of corporate environmental information,
because financial institutions need to conduct stricter examination and
supervision of companies. On the other hand, increasing the age of
companies may reduce their awareness of environmental protection or
improve their environmental management systems, thereby reducing the
impact of GC on CEID (Loof and Nabavi, 2014). From practice,
compared with the influence of company scale, the influence of
company age is small, and the positive influence of company scale is
stronger, which is also consistent with the conclusion of the empirical
analysis in this paper.

6 Conclusion and
policy recommendations

This paper selects 95 representative listed companies in the new
energy industry of China’s Shanghai and Shenzhen stock markets from
2011 to 2021 as research samples to test the impact and mechanism of
green credit on corporate environmental information disclosure,
aiming to provide useful reference for the system construction of
promoting regional environmental sustainable development through
green finance policies. The main conclusions of this paper are as
follows: First, according to the findings of the empirical analysis, listed
new energy companies that use green credit resources responsibly are
more likely to disclose their environmental information. This finding
suggests that the positive effects of green credit have permeated
corporate values and moral standards, enhanced a sense of social
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responsibility, and increased the likelihood that these companies will
voluntarily disclose their environmental information. It is clear that
implementing green credit policy is one of the crucial tools for
advancing environmental sustainability. Second, the mechanism test
indicates that green credit mainly affects the behavior of corporate
environmental information disclosure by alleviating financing
constraints and forming scale effects. Through heterogeneity test and
the moderating effect test of introducing cross terms, it is found that the
relationship between green credit and corporate environmental
information disclosure is significantly different due to multiple
factors: The impact of green credit on environmental information
disclosure in state-owned companies is weaker than that of non-state-
owned companies; The excellent geographical location of companies is
conducive to enhancing the promoting effect of green credit on
environmental information disclosure; The media pressure faced by
companies can significantly positively regulate the impact of green
credit on corporate environmental information disclosure; Among the
newly established new energy listed companies, the role of green credit
in environmental information disclosure is significantly stronger.
Third, combining the research of this paper and previous research
results, it is found that the positive impact of green credit on corporate
environmental information disclosure has been confirmed by academic
research and practical verification. However, the implementation effect
of green credit policy will be affected by the economic level, regional
differences, and the comprehensive impact from companies, financial
institutions and government departments. Therefore, the cooperation
of all parties is required.

This article provides new ideas for leveraging the pollution
control effects of green finance policies, and the research
conclusions have certain practical significance and policy
reference value. Firstly, from the perspective of policy formulation
and implementation, the implementation of green credit policies
should effectively link corporate financing needs with
environmental performance, and use green credit as a carrier to
stimulate companies to improve the level of environmental
information disclosure. Secondly, banks and other financial
institutions should regularly evaluate the effectiveness of green
credit implementation, reasonably regulate the evaluation criteria
for lending scale, consider regional and industrial differences, and
make it more in line with China’s market-oriented system (Chen
et al, 2020). Third, we should actively use the moderating
mechanism(or effect) of institutional environment and media
attention on the impact of green credit, and guide the media to
reasonably supervise the environmental performance of companies,
so as to promote the effective improvement of the overall level of
corporate environmental information disclosure. Finally,
government departments should rationalize the identification of
green credit implementation standards to ensure that they are
scientific and effective, and have reliability and operability for
both companies and financial institutions. In addition, it is
necessary to further optimize the reward and punishment system,
strengthen the security, and establish third-party agencies to
comprehensively evaluate the quality of corporate environmental
information disclosure when necessary, so as to prevent false
publicity and false disclosure (Wang et al.,, 2022).
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It is worth noting that in the context of increasingly serious
climate issues, the impact, risks, and sustainability disclosures of
climate change are also receiving widespread attention. In January
2023, the Shenzhen Stock Exchange of China released the “White
Paper on Environmental Information Disclosure of Listed
Companies in the Shenzhen Stock Exchange”, which believes that
environmental information disclosure should include environmental
management, pollutant information, carbon emissions, and climate
change management. Climate information disclosure refers to the
disclosure of relevant information by enterprises or financial
institutions to the public and regulatory authorities in addressing
climate change and reducing carbon emissions. By guiding
enterprises to pay attention to climate change issues, improving
environmental protection measures, and implementing
countermeasures, green credit can promote the quality and
transparency of climate information disclosure by enterprises.
Research from climate change has also begun to focus on green
finance such as green bond market, believing that climate policy
uncertainty has a short-term and sustainable impact on the volatility
of green bond market (Yu et al.,, 2023). Therefore, we believe that in
the future research on green finance and environmental information
disclosure, we can promote the popularization and implementation
of climate information disclosure on a global scale from the aspects of
standard setting, disclosure quality, corporate performance, policy
supervision and scientific and technological innovation, so as to
better cope with the challenges brought by climate change.
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