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As the contradiction between China’s economic growth and energy
consumption becomes increasingly prominent, how to guide resource
allocation towards green sectors through financial policies has emerged as
a critical issue for achieving sustainable development. As a key instrument
integrating environmental regulation with financial control, green credit policies
require in-depth examination to determine their effectiveness in directing
credit resources, improving corporate environmental behavior, and promoting
economic transformation. This study employs data from A-share listed
companies between 2008 and 2023, utilizing the 2012 issuance of the Green
Credit Guidelines as a natural experiment. It applies a Difference-in-Differences
(DID) approach to examine the impact of green credit policies on the market
performance of polluting enterprises and their underlying mechanisms. Findings
reveal that green credit policies significantly suppress the market performance
of heavily polluting enterprises, with this effect primarily channeled through
heightened financing constraints, particularly pronounced among privately
owned firms. Heterogeneity analysis indicates marked variations in policy impact
across firms differing in industry concentration, possession of green innovations,
and regional development levels. Polluting enterprises in highly concentrated
industries, those possessing green innovations, and those located in eastern
regions experience relatively lesser impacts. These findings not only validate the
effectiveness of green credit policies in optimizing credit resource allocation
but also provide novel empirical evidence for understanding the synergistic
mechanisms between financial policies and environmental governance. The
study further refines the differentiated implementation mechanisms for green
credit policies, avoiding the excessive impact of a ‘one-size-fits-all’ approach
on certain enterprises, and demonstrates the benefits of considering different
perspectives and levels of analysis.
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1 Introduction

According to the 2024 Global Greenhouse Gas Emissions
Report, six organizations and nations—including China, the
United States, India, and the European Union—constitute the
world’s largest greenhouse gas emitting economies, accounting
for 62.7% of global emissions. Currently, China’s carbon dioxide
emissions constitute approximately 33% of the global total, with
coal consumption reaching 4.589 billion tons in 2024, accounting
for roughly 51% of worldwide consumption.

To address pressing global ecological challenges and uphold
its responsibilities as a major nation, President Xi announced
at the seventy fifth UN General Assembly: “China aims to
peak CO2 emissions before 2030 and achieve carbon neutrality
before 2060,” demonstrating its commitment to global climate
action. As a pivotal regulatory instrument for directing credit
resources toward low-carbon and sustainable development, green
credit policy plays a transformative role in restructuring China’s
economy (Zhou et al., 2025). By mandating financial institutions
to incorporate environmental risks into credit decisions, it imposes
financing constraints on polluting firms while offering preferential
funding for green projects. Its efficacy stems from regulatory-
driven adjustments in bank lending behavior rather than voluntary
market choices, reflecting a government-led integration of financial
resource allocation with environmental regulation.

In 2012, the former China Banking Regulatory Commission
promulgated the Green Credit Guidelines (hereinafter referred
to as the Guidelines), granting banks the authority to allocate
credit resources rather than merely coordinating environmental
protection and credit management efforts. This policy innovation
embodies China’s distinctive environmental finance governance
model, combining market-based adjustments through financial
instruments with rigid constraints of administrative oversight (Zhu
and Lin, 2022). It advances ecological civilization construction
while maintaining stable economic growth (Lee and Lee, 2022).

Its essence lies in altering price signals and credit accessibility
to reshape corporate cost-benefit functions, thereby influencing
polluting firms’ market performance and behavioral choices.
Corporate market performance, measured by abnormal stock
returns relative to market benchmarks, captures dynamic investor
expectations and sensitively reflects policy shocks or firm-
specific changes in market pricing (Fang and Na, 2020). Thus,
green credit policy not only quantifies the economic costs of
environmental regulation but also mirrors market expectations for
green transition. Firms successfully implementing green strategies
gain valuation premiums (Zhang et al., 2022), while high-pollution,
energy-intensive enterprises face capital market penalties. This
stock price divergence provides regulators with market-based
metrics to evaluate policy effectiveness and helps investors identify
green investment opportunities. Furthermore, green credit policy
profoundly impacts polluting firms’ market performance by
altering their financing constraints. By raising credit thresholds and
financing costs, it directly curtails their investment capacity, leading
to reduced market share and profitability. Concurrently, it forces
firms to either pursue green innovation or shift to high-value-
added, low-pollution sectors (Liu T. et al., 2024). Such financing
constraints affect not only short-term financial indicators but also

investor expectations and valuation logic, ultimately reshaping
industry competition and performance distribution through stock
price fluctuations.

Green credit policies hold unique value within environmental
policy frameworks. By employing market-based mechanisms for
credit resource allocation, they internalize environmental risks into
corporate financing costs. This approach overcomes the inflexibility
of command-and-control policies while addressing the limitations
of environmental taxes and subsidies, which can only regulate
production costs (Gao et al., 2022; Li and Ramanathan, 2024). This
mechanism, leveraging financial instruments to influence corporate
environmental behavior, achieves dual objectives: controlling
pollution emissions at source and promoting green transformation.
Its efficacy extends beyond immediate environmental governance
outcomes, persistently shaping enterprises’ long-term investment
decisions and thereby influencing green development trajectories—
a core characteristic difficult for other environmental policy tools
to replicate.

Consequently, examining the impact of green credit policies
on polluting enterprises’ market performance holds significant
theoretical and practical value. By altering firms’ financing
constraints, this policy not only directly influences investment
decisions and operational performance but also reshapes
investor expectations and valuation logic through capital market
transmission mechanisms, offering a fresh perspective for assessing
the economic effects of environmental regulation. Can green
credit policies influence corporate market performance in capital
markets? What are the underlying mechanisms? Do these effects
differ across heterogeneous firms? Clarifying these questions forms
the core focus of this paper.

The remainder of this paper is structured as follows: The
second section reviews related literature. The third section presents
theoretical analysis and hypotheses. The fourth section outlines the
research design. The fifth section provides empirical analysis. The
sixth section offers conclusions and recommendations.

2 Literature review

2.1 Macroeconomic effects of green credit
policy

Research on green credit policy has established a robust
theoretical framework and empirical evidence regarding its
macroeconomic impacts. By directing financial resources from
polluting industries to environmentally sustainable sectors through
differentiated pricing and credit controls, the policy optimizes
industrial structures and fosters green economic growth (Liu et al.,
2017; Wang Y. et al., 2019; Dogah et al., 2025). During policy
implementation, commercial banks establish environmental entry
thresholds, internalizing the social costs of pollution emissions into
corporate financing costs. This mechanism corrects environmental
externalities through market forces (Zhou et al., 2021).

Green credit policies demonstrate significant efficacy in
enhancing regional green total factor productivity, primarily
through mechanisms that improve resource allocation efficiency,
stimulate green technological innovation, and facilitate industrial
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upgrading (Lin and Zhong, 2024). Notably, the implementation
outcomes of green credit policies exhibit pronounced regional
heterogeneity, with areas characterized by higher financial
marketization and stricter environmental regulations tending
to realize greater policy dividends (Wu and Fu, 2025). From
a financial stability perspective, green credit policies mitigate
potential environmental risk exposures within the banking system
by restricting lending to environmentally high-risk enterprises,
thereby helping to guard against stranded asset risks arising
from tightening environmental regulations (Zhou et al., 2022;
Jia et al., 2025). However, some studies also highlight potential
short-term disruptions from policy transitions, particularly in
regions with high concentrations of traditional industries, where
credit contraction may exacerbate employment pressures and
economic volatility (Jiang and Jiang, 2023; Liu and Wang,
2023). The realization of policy outcomes further depends
on the refinement of supporting institutional frameworks,
including robust environmental disclosure systems, effective
market oversight mechanisms, and comprehensive innovation
incentive policies (Guo et al., 2022). Cross-national comparative
studies reveal that green credit policies exert a more pronounced
effect on industrial restructuring within bank-dominated financial
systems, offering significant insights for developing nations
implementing green finance policies (Rapih et al., 2025). As policy
implementation deepens, academia is increasingly examining the
synergistic effects between green credit and other environmental
policies, exploring how policy combinations can achieve a win-win
outcome for environmental protection and economic development.

2.2 Microeconomic effects of green credit
policy

Green credit policy significantly influences corporate behavior,
particularly through financing constraints. By imposing stricter
environmental compliance checks, banks reduce credit availability
and increase interest rates for non-compliant firms, creating a
“financing penalty” that compels firms to internalize environmental
risk costs (Wang E. et al., 2019; Tian et al., 2024). This leads
to divergent financing adjustments: long-term debt ratios decline
as banks grow cautious toward polluting projects, while firms
increasingly rely on trade credit as an alternative funding source
(Liu X. et al., 2024; Zhang et al., 2021).

The policy also reshapes corporate investment decisions.
Polluting firms face trade-offs between capital expenditures
and environmental investments, with some reducing production
capacity to close financing gaps, which lowers emissions but
hampers productivity (Guo et al., 2025). Others invest proactively
in pollution control to secure credit, incurring short-term costs but
fostering sustainable growth (Chai et al., 2022). However, elevated
financing costs can trap firms in a “compliance-capacity dilemma,”
where environmental compliance exacerbates financial strain (Li
and Liu, 2024). Regarding innovation, the Porter Hypothesis
suggests environmental regulations drive green innovation to offset
costs (Porter and Linde, 1995; Wang and Qi, 2016; Hu et al.,
2021). Yet, some evidence indicates that policies may increase
green patent quantity without improving quality (Tao et al., 2021).

In concentrated industries, dominant firms may pass compliance
costs downstream, weakening policy incentives (Wu et al., 2022).
These findings highlight the need for balanced policy design
that pairs financing constraints with incentives to encourage
proactive innovation.

2.3 Determinants of corporate market
performance

Corporate market performance is shaped by internal
governance and external institutional environments. Internally,
effective governance structures—such as board independence,
executive incentives, and shareholder oversight—enhance strategic
decision-making and resource efficiency, reducing agency costs
and boosting long-term value creation (Ozbek, 2025; Wanyan and
Zhao, 2024). Strong environmental performance, as measured by
ESG frameworks, lowers capital costs and enhances valuations
through positive reputation effects (Sheikh, 2018).

Externally, financial regulations and industrial policies,
including green credit policy, significantly influence market
performance. As a hybrid of environmental and financial
regulation, green credit policy operates uniquely by internalizing
environmental risks into financing costs, reshaping bank
lending behaviors and corporate capital structures (Wu et al.,
2023). Traditional studies argue that stringent standards erode
competitiveness, but the Porter Hypothesis suggests well-designed
policies spur innovation, enhancing productivity and market value
(Rahman et al., 2020). Empirical evidence reveals dual effects:
financing constraints increase financial distress risks for polluters,
while innovation incentives promote green transitions and long-
term competitiveness (Gangi et al., 2020; Tian et al., 2025). These
insights provide a multidimensional framework for understanding
the interplay between green finance and corporate performance.

In summary, the existing literature provides a theoretical
foundation and empirical evidence for the transmission
mechanisms of China’s green credit policy, though certain
limitations persist. First, scant attention has been devoted
to how green credit policies affect corporate performance in
capital markets. Second, while the effects of green credit policy
have been widely discussed, in-depth exploration of factors
related to enterprise heterogeneity remains limited. Third,
environmental policy research has predominantly relied on
the Porter effect framework, with insufficient examination of
technological innovation from a financing perspective. In contrast
to prior studies, this paper offers the following contributions and
innovations: (I) The influence of green credit policy on corporate
market performance is quantitatively analyzed from a financing
perspective, expanding the literature on its micro-effects. (II) The
study enriches environmental regulation research, where focus has
traditionally been placed on emission reduction impacts of market-
based or policy instruments, by addressing the underexplored
micro-impact of green credit policy. (III) The policy effects of green
credit policy on enterprise market performance are demonstrated
across three dimensions—industrial concentration, green
technological innovation, and regional economic development
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levels—elucidating its micro-impact through heterogeneity
analyses, thereby offering robust policy implications.

3 Theoretical analysis and research
hypothesis

3.1 Green credit policy and enterprise
market performance

Based on the core logic of credit rationing theory, the
mechanism by which green credit policies suppress the market
performance of polluting enterprises can be systematically
elucidated from both the supply and demand sides of the credit
market. On the credit supply side, commercial banks, as risk-
averse financial institutions, inherently tend to implement credit
rationing under conditions of information asymmetry (Stiglitz
and Weiss, 1981). Green credit policies effectively raise the credit
access threshold for polluting enterprises by making environmental
risks explicit as hard constraints in credit approval processes (Yin
et al., 2021). This institutional constraint compels banks to adopt
stricter environmental compliance screening in lending decisions,
leading to credit line reductions or outright loan rejections for
non-compliant firms. Consequently, polluting enterprises face an
exogenous financing “quantitative rationing” dilemma.

On the demand side, green credit policy increases financing
costs, significantly altering polluting firms’ capital structure
decisions. Specialized loans for environmental compliance often
carry higher interest rate premiums, increasing financial burdens,
while banks’ shortening of loan maturities forces more frequent
debt rollovers, heightening liquidity risks (Fang and Guo, 2018).
This “price rationing” effect raises the net present value threshold
for investments, compelling firms to forgo marginally profitable
expansion opportunities. The dynamic evolution of credit rationing
further amplifies policy effectiveness, as progressively stricter
environmental risk assessments exclude marginally eligible firms
from credit markets (Xing and Lai, 2011). Additionally, persistent
credit constraints trigger investor skepticism about firms’ long-
term viability, leading to valuation discounts in capital markets
(Tang and Li, 2000). The interplay between credit and capital
markets sustains downward pressure on the market performance
of polluting enterprises.

3.2 Green credit policy, financing and
enterprise market performance

The primary role of the capital market is recognized as
the allocation of resources among various entities. Corporate
market performance is generally tied to company fundamentals,
with stronger fundamentals corresponding to improved market
outcomes (Gu and Guo, 2004). When strict credit access thresholds
are imposed, loan interest rates are raised, or credit resources
are redistributed by banks based on corporate environmental
pollution risks, the financing costs of heavily polluting companies
increase. Following the promulgation of the Green Credit
Guidelines (Credit), greater emphasis is placed by banks on

environmental and social responsibility performance, in addition
to operational conditions and risks, during credit evaluations,
thereby elevating the cost and difficulty of obtaining funds for
heavily polluting enterprises. Currently, bank loans remain the
predominant financing source for listed companies in China (Ni
and Kong, 2016; Wang et al., 2025). External environmental
costs are internalized by green credit policy, necessitating that
heavily polluting enterprises either invest in production factors,
redirect resources toward pollution control, or incur higher
interest expenses to secure equivalent loan amounts as before
(Liu et al., 2021). Failure to undertake pollution control or
reduction activities prevents enterprises from passing bank risk
assessments or obtaining loans, reducing available capital. This
reduction in capital is likely to constrain resources essential
to core business operations, directly lowering productivity and
profitability while indirectly heightening operational risks, thus
suppressing market performance. Although the policy effect
of Credit contributes to pollution reduction, environmental
protection, and energy conservation, it conflicts with the core
objective of maximizing corporate profits. Moreover, pollution
control activities are characterized by high risk and prolonged
investment return cycles, offering little short-term economic gain
compared to traditional innovation (Rezende et al., 2019). Given
limited enterprise capital, diminished resources may further impair
core business operations, reducing productivity and profitability,
and consequently inhibiting market performance.

Due to principal-agent issues and information asymmetry, the
perfect market hypothesis is invalidated, and financing constraints
are commonly faced by enterprises. The cost of obtaining external
funds is increased by financing constraints, primarily through
credit demand and restricted credit channels (Fan et al., 2015).
Existing financing constraints within enterprises may amplify the
inhibitory impact of Credit on the market performance of heavily
polluting firms (Wang et al., 2024c, 2023). Loanable funds for
such enterprises are reduced by Credit, suppressing performance
and, consequently, market outcomes. The effect of Credit varies
across heavily polluting enterprises depending on the severity of
their financing constraints. When confronted with high external
financing costs, heavily polluting enterprises under stringent
financing constraints may scale back production investment to
bolster cash reserves, mitigating future risks (Yu, 2012). However,
this reduction in production capacity and profitability is likely to
deteriorate market performance. Resource redistribution by banks
further complicates loan access for heavily polluting enterprises
under strong financing constraints, hindering maintenance of
original production scales and exacerbating market performance
declines. Additionally, most heavy-pollution industries, such as
manufacturing, are characterized by high investment, significant
depreciation, and extended return periods (Qin and Wang, 2020).
Investment levels in firms with strong financing constraints are
adversely affected, as insufficient funds to sustain prior investment
environments may precipitate capital chain disruptions, potentially
impacting related enterprises. Based on this analysis, the following
hypotheses are proposed:

Hypothesis 1: The implementation of green credit policy
exerts a negative effect on the market performance of heavily
polluting enterprises.
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Hypothesis 2: Market performance of heavily polluting
enterprises is inhibited by green credit policy through increased
financing constraints.

3.3 The heterogeneity of green credit
policy effect

Under the neoclassical economics assumption of enterprise
homogeneity, endogeneity within firms is deemed absent,
and resource allocation is considered irrelevant to corporate
profits. In practice, however, a dynamic perspective reveals
long-term accumulation of knowledge and capabilities in
enterprise development (Yang and Liu, 2002). Enterprises exhibit
heterogeneity in reality, with variations in knowledge and
capabilities yielding differing efficiency levels and competitive
advantages in economic activities (Nelson and Winter, 1982).

Additional costs are imposed on companies by the
implementation of green credit policy, penalizing those with
high energy consumption and poor environmental performance.
These costs disproportionately burden enterprises, particularly
smaller firms in industries with low concentration, where
heightened competition elevates non-systematic risks in stock
returns (Wu et al., 2012), thereby affecting market performance.
Financing costs are increased and bank credit constraints
tightened by environmental regulation, limiting alternative
financing options. In low-concentration industries, highly
competitive enterprises may capitalize on a “predatory effect”
to usurp funds from less competitive peers, potentially forcing
their exit (Wu et al., 2012). Consequently, the influence of
Credit on corporate market performance is posited to vary with
industry concentration.

Well-designed environmental policies are generally
acknowledged to foster green technology development, such
as energy and emission reduction innovations, offsetting
implementation costs via an innovation compensation effect,
as posited by the Porter Hypothesis (Porter and Linde, 1995).
Green technology innovation is often adopted by enterprises to
mitigate pollution control costs. As an environmental policy,
Credit compels heavily polluting firms to pursue such innovation.
However, differing resource endowments and innovation capacities
lead enterprises to adopt varied competitive strategies tailored to
their circumstances (Wen et al., 2022). Enterprises with robust
innovation capabilities may sustain green technology R&D,
whereas those with weaker capabilities exhibit unsustainable R&D
efforts, susceptible to external influences like subsidies or taxes
(Noailly and Smeets, 2015; Hussain et al., 2022). Consequently,
enterprises with strong innovation capabilities are likely to
experience distinct developmental and competitive trajectories
compared to those with weaker capabilities, with higher green
innovation efficiency correlating with improved profitability,
operational performance, and growth, thus enhancing market
performance (Zhang et al., 2019). The influence of Credit on
market performance is therefore suggested to differ based on
enterprises’ green technology innovation capabilities.

China’s vast geographical expanse leads to diverse regional
resource endowments and technological capacities, shaping

internal economic growth and contributing to regional disparities
(Lee et al., 2022). Eastern China, characterized by relative capital
abundance but constrained environmental capacity, has advanced
toward upgrading its factor endowment structure. This shift
theoretically supports industrial transformation toward greener
practices through environmental regulation. However, the
application of green credit policy, a market-based regulatory
tool, reveals a misalignment between its implementation
intensity and regional development stages (Yuan and Xie,
2014).

In eastern regions, financial institutions often enforce
green credit standards with rigid “one-size-fits-all” constraints,
overlooking the incremental transition needs of enterprises. Most
polluting firms in these areas remain entrenched in low-value-
added segments of global value chains, heavily reliant on traditional
energy inputs, which hinders rapid adoption of green technologies
in the short term. The lack of transitional arrangements tailored
to local factor endowment structures has led to unintended
consequences: instead of fostering industrial upgrading, the policy
increases corporate transition costs. These effects manifest as
declining market valuation benchmarks and reduced investment
returns. The theoretical mechanism flowchart is shown in
Figure 1. Based on this analysis, the following hypotheses
are proposed:

Hypothesis 3a: Market performance of enterprises in low-
concentration industries is more significantly affected by green
credit policy than that in high-concentration industries.
Hypothesis 3b: Market performance of enterprises with strong
green technology innovation capabilities is less affected by green
credit policy compared to those with weak capabilities.
Hypothesis 3c: Market performance of enterprises in developed
regions is less affected by green credit policy than that in
underdeveloped regions.

4 Research design

4.1 Sample and data

The effect of the Green Credit Guidelines, issued on January
29, 2012, on enterprise market performance is examined through
a quasi-natural experiment, with the impact of green credit
policy analyzed using the difference-in-differences method.
To account for the influence of the 2008 international
financial crisis and ensure data availability, A-share listed
industrial companies from 2008 to 2023 are selected as the
research sample.

4.2 Definition of variables

4.2.1 Explained variables
Following the enactment of the green credit policy, the

loanable amount available to heavily polluting enterprises is
diminished, while that for green and low-polluting enterprises
is increased. Reduced loanable funds may lead to unfavorable
prospects and diminished investment returns for heavily
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FIGURE 1

Theoretical analysis framework of this study.

polluting enterprises in the capital market. In contrast, non-
heavy polluting enterprises may achieve investment returns
exceeding the market average. Drawing on the methodologies
of previous studies (Fang and Na, 2020; Zhang and Zhang,
2016) the average weekly excess return1 (AR) is selected as a
proxy for corporate market performance. The variable is defined
as follows:

ARi = 1
N

N∑

t=1
(rit − rat) (1)

Here, N represents the number of trading weeks in a year, rit
denotes the yield of stock i in week t of the trading year, and
rat signifies the weighted average yield of the A-share market in
week t.

4.2.2 Explanatory variables
The interaction term of the group dummy variable treated

and the time dummy variable post (denoted as treated × post or
DID) is utilized as the explanatory variable to capture the policy
effect of green credit policy on enterprise market performance. The
variable post is defined as a time dummy, with the years prior
to policy implementation (2008–2011) assigned a value of 0 and
the years following implementation (2012–2019) assigned a value
of 1. Following the methodology of Hu et al. (2021), this study
defines polluting enterprises based on three regulatory documents:
The classified management catalog for environmental verification

1 Adjustment of ARi multiplier 100 during certification process.

of listed companies, the guidelines for environmental information
disclosure of listed companies, and the industry classification
guidance for listed companies. Specifically, enterprises in the
following sectors are classified as polluters: Mining (Industry codes:
B06, B07, B08, B09), Manufacturing (Industry codes: C17, C19,
C22, C25, C26, C28, C29, C30, C31), Production and Supply of
Electricity and Heat (Industry code: D44). A dummy variable is
assigned a value of 1 if an enterprise belongs to these polluting
sectors and 0 otherwise.

4.2.3 Control variable
To account for the influence of factors other than green

credit policy on enterprise market performance, control variables
are incorporated by referring to previous studies (Fang and Na,
2020; Zhang and Zhang, 2016; Wang et al., 2024b). Enterprise
size (Size) is defined as the natural logarithm of total assets
to reflect production scale; ownership concentration (First) is
measured as the proportion of shares held by the largest
shareholder to indicate the extent of corporate management
rights; cash holdings (Cash) are calculated as the ratio of year-
end cash to total assets to assess risk response capacity; fixed
asset ratio (Fixed) is measured as the ratio of a firm’s net fixed
assets to its total assets; return on assets (Roa) is included as
net profit divided by total assets; asset-liability ratio (Lev) is
determined as total liabilities divided by total assets to evaluate
solvency; and stock turnover rate (Dturn) is computed as the
difference in average turnover between year t and t-1 to measure
liquidity in the capital market; board size (Board) is calculated
as the natural logarithm of the number of directors on a
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firm’s board; firm age (Firmage) is computed as the natural
logarithm of the difference between the current year and the
firm’s founding year; ownership concentration (Top) is measured
by the percentage of shares held by the largest shareholder;
corporate growth (Growth) is measured using the revenue
growth rate.

Enterprise yield data are sourced from the China Stock
Market & Accounting Research (CSMAR) database, while
industry pollution intensity data are obtained from the China
Statistical Yearbook and China Environmental Statistical
Yearbook. Following established practices (Wang et al., 2024a,b),
samples from the following categories are excluded: (I) listed
companies in the financial and real estate industries; (II) all Special
Treatment (ST) and Particular Transfer (PT) companies; and
(III) insolvent companies. To mitigate the impact of extreme
values, all continuous variables are winsorized at the 1% and
99% levels. Detailed variable definitions are provided
in Table 1.

4.3 Model setting

4.3.1 DID model
The issuance of the Green Credit Guidelines is regarded

as an exogenous event for enterprises. The effectiveness of the
Difference-In-Differences (DID) method hinges on ensuring
comparable characteristics between the experimental and control
groups. Although the influence of varying environmental
conditions on enterprises is acknowledged, enterprise development
is recognized as heterogeneous over time, with characteristics
evolving accordingly. Additionally, potential disruptions from
other events during the sample period (2008–2023) are noted.
To address these issues, Propensity Score Matching (PSM), as
proposed by Heckman (1979), is employed to preprocess the
samples, reducing bias from confounding factors. As a non-
parametric estimation method, PSM does not require assumptions
about the conditional mean function of observable factors or
the probability distribution of unobservable factors. Following
Heckman et al. (1998), the propensity score matching difference-
in-differences (PSM-DID) approach is utilized to assess changes in
corporate market performance post-policy implementation. The
following model is constructed:

ARi,t = α0 + α1DIDi,t + α2Xi,t + λt + δi + εit (2)

In Equation 2, ARi,t represents the enterprise yield index,
DIDi,t denotes the double-difference variable (treated × post),
Xi,t encompasses the control variables, λt accounts for time
fixed effects, δi represents individual fixed effects, and εit is
the random error term, where i indicates the enterprise and t
denotes time.

4.3.2 Dynamic effect test model
To evaluate the net effect of the Green Credit Guidelines and

the temporal trend of its impact on corporate market performance,

TABLE 1 Definition of main variables.

Variable
type

Variable
name

Variable measurement

Explained
variables

AR Arithmetic average of weekly excess returns for
stock i over a period after listing

Explanatory
variables

DID post × treated

Control
variable

SIZE Natural logarithm of total assets for enterprise i
at the end of year t

First Proportion of shares held by the largest
shareholder

Cash Year-end cash divided by total assets for
enterprise i in year t

FIXED Measured as the ratio of a firm’s net fixed assets
to its total assets.

ROA Net profit divided by total assets for enterprise i
in year t

LEV Total liabilities divided by total assets for
enterprise i in year t

DTURN Difference in average turnover for enterprise i
between year t and t-1

FIRMAGE Calculated as the natural logarithm of the
difference between the current year and the
firm’s founding year.

BOARD Measured as the natural logarithm of the
number of directors on the board.

GROWTH Measured using the revenue growth rate

Mechanism
variables

FC Formula:1 −
1

1+eβ0 +β∗
1 Size+β∗

2 Lev+β∗
3 MB+β∗

4 NWC+β∗
5 EBIT+β∗

6 Cash

a dynamic effect model is formulated by incorporating time dummy
variables for the years following policy issuance (2012–2023).
Equation 3 is specified as follows:

ARi,t = α′0 + α′1treatedi + α′2year2012i,t + α′3year2013i,t

+ α′4year2014i,t + α′5year2015i,t + α′6year2016i,t

+ α′7year2017i,t + α′8year2018i,t + α′9year2019i,t

+ α′10year2020i,t + α′11year2021i,t + α′12year2022i,t

+ α′13year2023i,t + λt + δi + εit (3)

In this model, year2012i,t through year2023i,t are dummy
variables corresponding to each year post-policy, while λt , δi,
and εit remain consistent with Equation (2), representing time
fixed effects, individual fixed effects, and the random error
term, respectively.

5 Empirical results and analysis

5.1 Descriptive statistics

Indicators of A-share industrial listed companies from 2008
to 2023 are selected for this study. Descriptive statistical results
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of the main variables in the sample data are presented in
Table 2. The mean values of each variable are found to align
closely with those reported in relevant references. Numerically,
the mean and standard deviation of AR are 0.0021 and 0.0.0100,
respectively, suggesting variability in the market performance of
A-share companies. The experimental group is composed of heavily

TABLE 2 Descriptive statistics.

Variable N Min Mean Max Std.

AR 7836 −0.0264 0.0021 0.3718 0.0100

DID 7836 0.0000 0.4052 1.0000 0.4910

SIZE 7836 19.0232 22.5587 27.7741 1.3945

FIRST 7836 0.0212 0.3480 0.8999 0.1552

CASH 7836 −0.5562 0.0595 0.4132 0.0668

FIXED 7836 0.0000 0.3019 0.9542 0.1738

ROA 7836 −0.8944 0.0380 0.5410 0.0685

LEV 7836 0.0131 0.4424 1.9566 0.2007

DTURN 7836 −18.8893 −0.2112 21.9649 3.0659

GROWTH 7836 −0.9020 0.1711 56.1742 0.9725

FIRMAGE 7836 0.6931 2.8852 3.8286 0.3840

BOARD 7836 1.0986 2.1651 2.8904 0.2041

polluting companies, while the control group comprises non-heavy
polluting companies.

5.2 Propensity Score Matching
method(PSM)

The reliability of PSM results is confirmed when no significant
differences in observable variables between the control and
experimental groups are observed post-matching. Balance test
results for the samples after 1:1 matching are shown in Table 3. Ten
covariates potentially influencing firm grouping are selected: SIZE,
FIRST, CASH, FIXED, LEV, ROA, DTURN, GROWTH, FIRMAGE
and BOARD. The rationale for their inclusion is outlined as follows:
(1) SIZE reflects resource control and production factors, with
large-scale enterprises typically exhibiting higher productivity and
potentially greater pollution than smaller counterparts, influencing
industrial pollutant emission intensity (Sun and Wang, 2014); (2)
FIRST indicates ownership concentration; higher concentration
enhances executive decision-making power, potentially leading
to short-term profit-focused decisions that increase pollution
under performance pressure; (3) CASH measures cash flow
scale; larger cash reserves reduce financing constraint pressures
and enhance solvency, allowing enterprises to either improve
pollution control or increase production without environmental

TABLE 3 Balance test.

Covariate Sample Mean Standard Error (%) T value

Treated Control

SIZE Unmatch 22.1960 21823 28.3 5.10

Match 22.1860 22.1100 5.8 0.77

Lev Unmatch 0.4310 0.3863 33.8 1.10

Match 0.4307 0.4169 6.6 0.31

FIRST Unmatch 0.3858 0.3661 12.5 2.20

Match 0.3848 0.3885 −2.3 −0.31

CASH Unmatch 0.0627 0.0447 26.6 4.32

Match 0.0624 0.0604 3.0 0.44

FIXED Unmatch 0.3319 0.2216 68.2 11.9

Match 0.3304 0.3291 0.8 0.10

Roa Unmatch 0.0391 0.0435 −8.3 −1.34

Match 0.0390 0.0365 4.6 0.61

Dturn Unmatch −0.4340 −0.0828 −21.0 −3.56

Match −0.4347 −0.4584 1.4 0.21

GROWTH Unmatch 0.1141 91.8640 −3.7 −0.50

Match 0.1138 0.1317 −0.0 −0.52

FIRMAGE Unmatch 2.6366 2.6575 −5.6 −0.96

Match 2.6373 2.5941 11.6 1.45

BOARD Unmatch 2.2021 2.1687 16.9 2.97

Match 2.2016 2.1857 8.0 1.06
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TABLE 4 Baseline regression results.

Variable (1)

AR

DID −0.0011∗ ∗ ∗

(0.0004)

Size −0.0022∗ ∗ ∗

(0.0003)

Lev 0.0067∗ ∗ ∗

(0.0014)

Roa 0.0295∗ ∗ ∗

(0.0047)

Cash 0.0043∗ ∗

(0.0020)

Fixed −0.0014

(0.0017)

Growth 0.0003∗ ∗

(0.0001)

Board –0.0011

(0.0007)

Top −0.0010

(0.0010)

Firmage 0.0013

(0.0008)

Dturn 0.0009∗ ∗ ∗

(0.0000)

Constant 0.0480∗ ∗ ∗

(0.0075)

N 7836.0000

ADJ.R2 0.5004

T-values in parentheses, ∗ , ∗∗ , ∗∗∗ were expressed at 10%, 5%, 1% levels respectively.

responsibility, affecting emission intensity; (4) FIXED reflects a
firm’s capital intensity and mortgage capacity; (5) ROA measures
the efficiency with which a company utilizes its total assets
to generate profits; (6) LEV reflects the asset-liability ratio;
higher ratios signal greater development ambition, potentially
expanding production and pollution; (7) DTURN captures stock
turnover; low-carbon transitions or pollution emissions may
alter investor expectations, increasing turnover; (8) GROWTH
measures corporate growth potential and market competitiveness;
(9) FIRMAGE indicates organizational maturity and market
adaptability; (10) BOARD is a critical governance structure metric
influencing strategic decision-making efficiency and environmental
governance effectiveness.

Results in Table 3 indicate that post-matching, the deviation of
each variable is significantly reduced, with absolute values below
12%, meeting the matching standard of less than 20% proposed
by Rosenbaum and Rubin (1983). This outcome suggests a robust
matching effect.

TABLE 5 Regression results of baseline models.

Variable (1) AR (2) AR (3) AR

DID −0.0004∗∗∗ −0.0007∗∗∗ −0.0011∗∗∗

(0.0001) (0.0001) (0.0004)

Constant 0.0023∗∗∗ 0.0116∗∗∗ 0.0480∗∗∗

(0.0001) (0.0024) (0.0075)

Controls NO YES YES

Year/Firm NO NO YES

N 7,836 7,836 7,836

Adj.R2 0.0003 0.2351 0.5004

T-values in parentheses, ∗∗∗ were expressed 1% levels respectively.

5.3 Baseline results

A two-way fixed effects model is adopted for regression testing,
following Yang and Li (2020) and Sun et al. (2019). The effect of
green credit policy on enterprise market performance is detailed
in Tables 4, 5. Control variables, individual effects, and time effects
are incrementally included in columns (1) through (3), with
the model’s R² improving progressively, indicating continuous
optimization. Coefficients of the interaction term DID are −0.0004,
−0.0007, and −0.0011 in columns (1) to (3), respectively,
significant at least at the 5% level. These results demonstrate
that post-credit implementation, the market performance of
heavily polluting enterprises is significantly reduced, performing
notably worse than prior to the policy. Access to credit resources
is restricted for heavily polluting companies by the green
credit policy, lowering their financing capacity and influencing
production and investment decisions. Loan costs are increased
following Credit implementation, constraining the development
of heavily polluting firms. Internal managers may question
the production and cash flow capacities of these enterprises,
impacting future planning and investment, and reducing investor
expectations in the capital market. Consequently, Credit is
shown to suppress the market performance of heavily polluting
enterprises, validating Hypothesis 1.

5.4 Dynamic effect test

The dynamic effect of the Credit policy on corporate market
performance is assessed through Model (3), with estimation
results presented in Table 6. Net policy effects from 2012 to
2019 are predominantly negative, with significant negative effects
at the 5% level in 2013 (−0.0028) and 2015 (−0.0069). An
inhibitory effect on the market performance of heavily polluting
enterprises is evident in 2013, intensifying in 2015. However,
coefficients post-2015 alternate between positive and negative
without consistent significance, suggesting a short-term inhibitory
impact of Credit, possibly due to limited enterprise funds. Post-
implementation, bank loans are required by relevant enterprises to
bridge funding gaps for long-term strategic planning. Investments
in environmental protection activities, such as pollution control
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TABLE 6 Dynamic effect test.

Variable AR Variable AR

Year 12 0.0006 Year 18 0.0003

(0.0007) (0.0006)

Year 13 −0.0028∗∗∗ Year 19 −0.0017∗∗∗

(0.0008) (0.0007)

Year 14 −0.0019∗∗ Year 20 0.0009

(0.0008) (0.0007)

Year 15 −0.0069∗∗ Year 21 0.0006

(0.0030) (0.0007)

Year 16 0.0008 Year 22 0.0002

(0.0008) (0.0007)

Year 17 0.0005 Year23 −0.0020∗∗∗

(0.0007) (0.0006)

Constant 0.0487∗∗∗ (0.0078)

Controls YES

Year/Firm YES

N 7,836

Adj.R2 0.5073

T-values in parentheses, ∗∗∗ were expressed 1% levels respectively.

and reduction, are necessitated to meet bank regulatory standards
and secure loans for production needs. Given that heavily polluting
enterprises are typically asset-heavy with substantial fixed assets,
higher opportunity and sunk costs are incurred to comply with loan
requirements, necessitating extended adaptation periods to policy
changes. Thus, the negative impact on heavily polluting enterprises
diminishes gradually 4 years after policy implementation.

5.5 Robustness test

The reliability of empirical results is verified through robustness
tests conducted from four perspectives: changing research samples,
altering policy nodes, adjusting PSM matching ratios, and
performing a parallel trend test. Results are summarized in Table 7.

Panel A: Change Research Samples. To mitigate potential
confounding effects from the 2008-2009 financial crisis and 2020-
2023 pandemic shocks, we exclude these periods and re-estimate
the model. The coefficient direction and statistical significance
of the core explanatory variable remain substantively unchanged,
demonstrating that the inhibitory effect of green credit policy
on polluting firms’ market performance is robust across time
dimensions. This confirms that the policy’s impact is not driven by
extreme economic events during specific periods.

Panel B: Change Policy Nodes. To test whether the policy effect
is biased due to implementation lags, we conduct a counterfactual
analysis by artificially setting the green credit policy’s inception
year to 2013. The regression results show that the coefficient of
the core variable remains significantly negative with a comparable
magnitude, indicating that the baseline findings are not driven by

TABLE 7 Robustness test.

Variable Panel A:
Change
research
samples

Panel B:
Change

policy nodes

Panel C:
Change

PSM ratio

DID −0.0010∗∗∗ (0.0003) −0.0015∗∗∗

(−0.0002)
−0.0028∗∗∗

(0.0003)

Constant 0.0439∗∗∗ (0.0065) 0.0452∗∗∗ (0.0048) 0.0375∗∗∗

(0.0053)

Controls YES YES YES

Year/firm YES YES YES

N 6,844 8,714 2,2998

Adj.R2 0.5462 0.6132 0.3302

T-values in parentheses, ∗∗∗ were expressed 1% levels respectively.

short-term shocks or market anticipation effects during the initial
policy phase but rather reflect the policy’s sustained impact. This
further validates the robustness of our conclusions.

Panel C: Change PSM Ratio. To mitigate potential estimation
biases from sample selection, we reconstruct the treatment and
control groups using a 1:2 nearest-neighbor Propensity Score
Matching (PSM) method. Post-matching balance tests confirm
that covariate standardized biases are significantly reduced (all
below 10%) with no systematic differences observed. Regression
results demonstrate that the coefficient direction and statistical
significance of the core explanatory variable remain stable, verifying
that the negative impact of green credit policy on polluting firms’
market performance is robust to self-selection issues. This affirms
the sample-dimensional robustness of our findings.

Panel D: Parallel Trend Test. The DID model’s applicability
requires no systematic pre-policy trend differences between groups.
An event study method (Deschenes et al., 2017) is employed, with
results in Figure 2 showing no significant pre-Credit differences
in policy impact on corporate risk-taking, satisfying the parallel
trend assumption.

Panel E: Placebo Test. To mitigate potential biases from
unobserved factors, we conduct a placebo test by randomly
assigning treatment group status and policy implementation
timing. The coefficients of the falsified policy variables are
statistically insignificant across all iterations, with their distribution
tightly clustered around zero. In contrast, the baseline regression
estimate lies in the extreme tail of this distribution. This
divergence confirms that the suppressive effect of green credit
policy on polluting firms’ market performance is not driven by
unobserved confounding factors, thereby enhancing the credibility
of our findings.

5.6 Additional analysis and tests

5.6.1 Mechanism test
This study adopts the financing constraints (FC) index

proposed by Hadlock and Pierce (2010) to quantify corporate
financing constraints. Regression results in Table 8 show that in
Column (1), the DID coefficient is significantly positive (0.0077)
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FIGURE 2

Parallel trend test.

at the 5% level, indicating that green credit policy exacerbates
financing constraints for heavily polluting companies, adversely
affecting their market performance and verifying Hypothesis 2.
Post-Credit, financing constraints are intensified, altering internal
capital markets, impairing financing ability, and deteriorating
market performance. Credit mandates banks to allocate resources
based on pollution emissions, compelling heavily polluting firms to
invest in pollution reduction to secure loans, increasing financing
costs and difficulties. Loan amounts are restricted, and interest

rates are elevated, raising interest expenditures, reducing cash flow
and current assets, and ultimately diminishing production scale,
profitability, and market performance.

Analysis of samples segmented by ownership reveals distinct
impacts of green credit policies. For State-Owned Enterprises
(SOEs) in Column (2), the DIFFERENCE-IN-DIFFERENCES
(DID) coefficient is statistically insignificant, indicating limited
policy influence. In contrast, for private enterprises in Column
(3), the DID coefficient is significantly positive (0.0246) at the 5%
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level, demonstrating a notable effect on privately-owned polluting
firms through the financing constraint channel. This disparity
arises from China’s unique institutional environment and differing
enterprise characteristics.

Financing constraints, as an intermediary variable, exhibit
heterogeneous transmission mechanisms across ownership types.
SOEs, benefiting from close government ties, access alternative
financing options such as fiscal subsidies and policy-based loans,
reducing reliance on bank credit (Yin et al., 2021). Consequently,
green credit policy shocks have a weaker transmission through
the financing constraint channel for SOEs. In contrast, private
enterprises face persistent credit discrimination and depend
heavily on bank financing. Green credit policies intensify their
financing constraints by tightening credit availability. SOEs’ scale
advantages and ample collateral meet banks’ risk control standards,
while implicit government guarantees lower environmental
risk premiums, further diminishing the policy’s intermediary
effect. Conversely, private firms, limited by smaller asset scales
and inadequate environmental disclosure, are more likely to
face exclusion from credit markets post-policy implementation,
amplifying the financing constraint effect.

5.6.2 Research based on industry concentration
This study employs the Herfindahl-Hirschman Index (HHI)

to categorize enterprises into high-HHI and low-HHI groups,
thereby examining the differential impact of green credit policies
on the market performance of polluting enterprises under varying
HHI levels. Regression results in Table 9, Columns (1) and (2),
reveal a DID coefficient of −0.0014 (significant at 1%) for
low-concentration industries, and −0.0010 (significant at 10%)
for high-concentration industries. Within competitive market
structures, enterprises face intense peer competition and weak
pricing power. Financing constraints arising from green credit
policies exacerbate operational pressures, rendering firms unable
to pass on environmental compliance costs through higher product
prices or spread fixed costs via economies of scale. This results in a
marked decline in market performance. By contrast, enterprises in
highly concentrated industries typically possess market dominance
and strong bargaining power. They can shift environmental
compliance costs to downstream consumers by adjusting product
pricing, while simultaneously leveraging economies of scale to
reduce environmental governance costs per unit of output. This
enables them to effectively buffer against the negative impacts
of policy shocks. Thus, low-concentration industries are more
significantly affected, validating Hypothesis 3a.

5.6.3 Research on enterprise green technology
innovation

Green patent licensing is employed to gauge enterprise green
technology innovation, with samples divided into non-green
innovation (no patents) and green innovation (patents present)
groups. One-period lagged patent data are used to account
for timeliness. Regression results in Table 9, Columns (3) and
(4), show a DID coefficient of −0.0010 (significant at 1%) for
non-green innovation firms, and −0.0002 (insignificant) for
green innovation firms. Enterprises lacking green innovation
typically cling to traditional production models, relying

primarily on passive measures such as end-of-pipe treatment
equipment for environmental governance. Such investments
divert operational cash flow without significantly enhancing
production efficiency, leaving these firms more vulnerable
to financial distress during credit tightening. Conversely,
enterprises pursuing green innovation achieve source-end
emission reductions through process innovation and clean
technology adoption. Their environmental investments synergize
with productivity gains, effectively offsetting cost pressures
arising from policy shocks. The technological barriers established
through green innovation grant enterprises differentiated
competitive advantages, enabling them to capitalize on
market share expansion even as policy requirements intensify.
Conversely, firms reliant on conventional technologies face dual
pressures from shrinking market share and rising financing
costs due to their inability to meet increasingly stringent
environmental standards, resulting in significantly more
pronounced deterioration in their market performance. Thus,
non-green innovation firms are more impacted, validating
Hypothesis 3b.

5.6.4 Research based on regional economic
development

Samples are divided into eastern (11 provinces) and central-
western (20 provinces) regions per the China Statistical Bureau
classification. Regression results in Table 9, Columns (5) and
(6), indicate a DID coefficient of −0.0007 (insignificant) for
central-western regions, and −0.0011 (significant at 5%) for
eastern regions. The eastern regions, as China’s economically
advanced areas, exhibit higher marketization levels and well-
established environmental regulatory frameworks. Financial
institutions operating there possess stronger compliance incentives
and greater operational flexibility when implementing green
credit policies. They can rigorously link corporate environmental
performance to credit resource allocation, thereby imposing hard
constraints on polluting enterprises. In contrast, local governments
in the western regions often prioritize economic growth over
environmental protection when balancing the two, adopting a
more flexible approach to policy implementation. This hinders the
effective transmission of green credit constraints. Furthermore,
the eastern regions possess more robust environmental disclosure
systems, enabling higher verifiability of corporate environmental
performance. This facilitates the precise implementation of
green credit policy incentives and penalties. Conversely, the
western regions suffer from relatively weak environmental
monitoring capabilities, making it difficult for banks to ascertain
the true environmental performance of enterprises. Consequently,
considerable flexibility exists in policy enforcement. Thus,
central-western firms are more affected, validating Hypothesis 3c.

6 Conclusions and policy implications

This study systematically investigates the mechanisms by
which green credit policies affect the market performance of
polluting enterprises, highlighting the critical mediating role of
financing constraints. It provides a novel theoretical framework for
understanding the interplay between environmental regulation and
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corporate financial behavior. Our findings partially align with prior
research on the suppressive effects of green credit policies through
credit rationing (Su and Lian, 2018), while offering a more detailed
explanation of the underlying mechanisms. Specifically, we find
that financing constraints significantly mediate policy impacts, with
notable heterogeneity based on ownership structure. State-owned
enterprises (SOEs), leveraging stronger financing capabilities and
access to policy-based resources, experience milder impacts on
market performance compared to private firms, corroborating Liu
et al. (2019) on the role of ownership in credit access while adding
new insights within the green finance context.

Further, the study identifies pronounced heterogeneity in policy
effects across industry concentration, innovation, and regional
factors. Enterprises in highly concentrated industries, with greater
market bargaining power and resource integration capabilities,
face less severe impacts from policy shocks, complementing
Li et al. (2023) emphasis on market power influencing credit
access. Similarly, firms with green innovations mitigate financing
constraints by securing policy support through technological
transformation, consistent with Zhou et al. (2022) argument on
innovation’s role in alleviating financial pressures. Additionally,
enterprises in eastern China, benefiting from more developed
financial markets and robust policy implementation, exhibit greater
resilience to green credit policy shocks compared to those in
central and western regions. These findings enrich the literature
by demonstrating how market structure and regional financial

TABLE 8 Mechanism test.

Variable (1) SA (2) SA (3) SA

DID 0.0172∗∗ 0.0133 0.0246∗∗

(0.0074) (0.0092) (0.0123)

Constant 4.3474∗∗∗ 4.1903∗∗∗ 4.4109∗∗∗

(0.1203) (0.1669) (0.1824)

Controls YES YES YES

Year/Firm YES YES YES

N 7,624 3,923 3,701

Adj.R2 0.8923 0.8995 0.8674

T-values in parentheses, ∗∗ , ∗∗∗ were expressed at 5%, 1% levels respectively.

disparities modulate policy outcomes, providing a more nuanced
understanding of green credit policy’s differential impacts.

First, a feedback mechanism between local governments and
enterprises is recommended to enhance coordination between
green policies and industrial upgrading. Support for pollution
control, environmental protection, and energy conservation is
already provided by the state, yet balancing these efforts
across China’s expansive central governance structure proves
challenging. Initiative is encouraged from local governments to
promote green industrial layouts and foster circular economy
industry chains. Industrial layouts should be optimized, reasonable
industrial policies formulated to guide the upgrading of polluting
enterprises, and fiscal policies designed to support this transition.
Consideration should also be given to transforming production
waste into regional resources, accelerating energy integration, and
comprehensively enhancing green development capabilities.

Second, effective implementation of green credit policy hinges
on banks’ adherence to policy requirements. To ensure continuity,
an enterprise information disclosure system is proposed to
be established by the government and relevant departments,
facilitating accessible and fluid information flow while reducing
banks’ information acquisition costs. The ability of banks to
accurately rate heavily polluting enterprises is identified as critical
to Credit implementation. An imperfect disclosure system may lead
to judgment errors, increasing unnecessary costs and undermining
policy credibility. Active promotion of environmental, social, and
corporate governance (ESG) policies by third-party institutions
is advocated. Currently, voluntary disclosure by enterprises
predominates, complicating ESG calculations. Unified ESG
disclosure standards and evaluation criteria for assessing corporate
environmental and social responsibility performance are suggested
to be formulated and promulgated by the state, reinforcing
enterprise awareness of these responsibilities and boosting
proactive green development.

Third, environmental governance and green development are
recognized as long-term endeavors. Rational planning of green
credit policies and related supporting measures is emphasized for
future efforts, alongside enhanced coordination of responsibility
awareness among all stakeholders. A two-way feedback mechanism
is proposed, structured as follows: central government (including
central banks) → local governments → banks → enterprises.
Within this framework, the overarching guidance role of local

TABLE 9 Heterogeneity analysis.

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

Low
concentration

industries

High
concentration

industry

Non-green
innovation
enterprises

Green
innovation
enterprises

Midwestern
provinces

Eastern
provinces

DID −0.0014∗∗∗ (0.0005) −0.0010∗ (0.0006) −0.0010∗∗ (0.0004) 0.0002 (0.0011) −0.0007 (0.0006) −0.0011∗∗ (0.0004)

Constant 0.0440∗∗∗ (0.0076) 0.0632∗∗∗ (0.0163) 0.0458∗∗∗ (0.0092) 0.0729∗∗∗ (0.0207) 0.0703∗∗∗(0.0177) 0.0387∗∗∗ (0.0047)

Controls YES YES YES YES YES YES

Year/firm YES YES YES YES YES YES

N 4042 3707 6066 1770 2915 4921

Adj.R2 0.6000 0.3995 0.5041 0.5016 0.4083 0.6011

T-values in parentheses, ∗ , ∗∗ , ∗∗∗ were expressed at 10%, 5%, 1% levels respectively.
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governments is to be maximized, with banks and enterprises
positioned as primary implementers, leveraging the market’s
resource allocation capabilities. When policies aligned with China’s
national conditions are issued by the central government, assistance
from local governments is recommended to support banks and
oversee enterprise compliance. A comprehensive set of evaluation
indicators and systems for green credit and supporting policies
is suggested to be established by the central bank, such as
integrating green credit coverage or quality into the macro-
prudential assessment (MPA) framework. Such unified indicators
and systems are expected to broaden the scope and precision
of green credit measurement, strengthen the accounting and
supervision framework, ensure orderly market operations, and
assist banks in overcoming challenges during policy trials.

Fourth, the development and refinement of green credit-
related policies are addressed. As a financial instrument, green
credit carries inherent risks of losses to banks or enterprises.
The rationality and standardization of green credit policy
implementation are proposed to be bolstered through policy
formulation, minimizing bad debt losses and mitigating banking
risks. Systemic financial risks and crisis prevention are urged to
be considered by policymakers. The ultimate goal of green credit
policy—promoting energy conservation, emission reduction, and
cleaner production—is underscored, emphasizing that emission
reductions should not be pursued solely for their own sake.
Policy clarity is recommended regarding the types of new energy,
the scope of green patents, and the boundaries of cleaner
production, preventing enterprises from engaging in ineffective
green production merely to secure credit eligibility.

This study has several limitations that future research should
address. First, the measurement of market performance is
constrained by the completeness of corporate data disclosure,
which may not fully capture actual environmental performance.
To enhance robustness, future studies could incorporate more
granular market data for validation. Second, this analysis focuses
primarily on bank credit as a financing channel, overlooking
the moderating effects of alternative financing methods, such as
trade credit and equity financing, on policy outcomes. Subsequent
research could explore the role of diverse financing structures in
shaping corporate responses to green credit policies.

Additionally, the observation period of this study may not
fully capture the long-term dynamic impacts of green credit
policies due to their time-lagged effects, particularly regarding
enterprises’ strategic adjustments to comply with these policies. To
address this, future research could pursue the following directions:
first, integrate micro-level credit data from financial institutions
to examine banks’ decision-making processes during policy
implementation; second, investigate the interactions between green
credit policies and other corporate environmental governance
practices; and third, explore the potential of digital technologies
to improve the precision and effectiveness of green credit policies.
These expanded inquiries will provide a more comprehensive
understanding of green finance policy outcomes, offering a stronger
scientific foundation for refining China’s green finance system (Su
and Lian, 2018; Liu et al., 2019; Zhou et al., 2022).
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