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Introduction: Promoting the improvement of corporate environmental
performance is an important micro-foundation for achieving green high-
quality development.

Methods: This study takes Chinese A-share listed firms on the Shanghai and
Shenzhen stock exchanges from 2011 to 2023 as the research sample, regards
the climate resilient city construction (CRCC) pilot policy as a quasi-natural
experiment, and employs the difference-in-differences (DID) method to
empirically examine its impact on corporate environmental performance.

Results: The empirical results show that CRCC significantly improves corporate
environmental performance. This conclusion remains valid after a series of
robustness tests, including the parallel trends test, placebo test, and PSM-DID.
Mechanism analysis reveals that CRCC promotes the improvement of corporate
environmental performance through three channels: enhancing urban
environmental attention, strengthening environmental regulation intensity, and
increasing corporate climate risk disclosure. Heterogeneity tests show that the
policy effects are more pronounced in the southeast region of the “Hu Huanyong
Line”, non-state- owned firms, and heavily polluting industries.

Discussion: This study provides empirical evidence for understanding the micro-
transmission mechanism of climate resilient policies and offers insights for
improving climate governance policies and promoting corporate green
transitions.

KEYWORDS

climate resilient city construction, corporate environmental performance, green
transformation, difference-in-differences method, influencing mechanism

1 Introduction

As a defining challenge of our era and beyond, climate change drives extreme weather
events that are fundamentally altering global economic development pathways and
reshaping the human living environment at an astonishing speed (Akpuokwe et al,
2024). Additionally, Wang et al. (2024a) points out that renewable energy technologies
drive energy conservation but may unexpectedly increase electricity consumption in some
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scenarios, underscoring the need for integrated climate resilience
strategies at urban and corporate levels. Wang et al. (2024b) further
of China’s

sustainability ~governance.

current
Thus,
climate governance and environmental regulation have become

document the complex ramifications

environmental policies for

an essential pathway for China to achieve its dual carbon goals
(Zhong et al., 2021).

Urban areas, as dense hubs of economic activities, are
exposed  to The
Intergovernmental Panel on Climate Change (IPCC) explicitly

particularly climate  change  risks.
states in its Special Report on Climate Change and Cities that
cities account for approximately 70% of global GHG emissions
when considering both production- and consumption-based
accounting. Consequently, there is an urgent need for nations to
proactively adapt to climate change, continuously strengthen their
capacities for climate risk prevention, resilience, and recovery, so as
to successfully achieve the goals of the Paris Agreement.

Amid this imperative, CRCC has emerged as a crucial climate
governance action, offering a systemic approach to enhance urban
resilience  while  simultaneously  influencing  corporate
environmental performance. As an active player in global climate
governance, China has gradually established a multi-level policy
system for climate change resilience. This started with the
2013 release of the National Strategy on Climate Change
Adaptation, which forms the cornerstone of its national strategy
to address climate challenges. Subsequent policies include the Urban
Climate Change Adaptation Action Plan (2016), targeting 30 pilot
cities by 2020, as well as the complementary Pilot Work Plan for
Climate-Resilient City Development (2016) and Notice on
Launching Pilot Initiatives for CRCC (2017), which designated
28 initial pilot cities. Building on prior pilot initiatives, China’s
Ministry of Ecology and Environment (MEE), in collaboration with
seven ministries including Finance and Housing and Urban-Rural
Development, issued the Notice on Deepening Climate-Resilient
City Pilot Projects in May 2024. This policy outlines a systematic
three-phase roadmap: (1) prioritizing 39 cities with robust
infrastructure and governance for enhanced pilots by 2025; (2)
expanding pilot coverage to approximately 100 cities by 2030;
and (3) achieving comprehensive climate-resilience development
across all prefecture-level and higher cities by 2035. Dong et al.
(2025) noted that such multi-level systems reflect the deepening of
China’s environmental governance. This policy evolution marks a
new stage in China’s climate-governance action, shifting from a
focus on climate mitigation to a balanced approach that emphasizes
both mitigation and resilience.

These climate governance actions enhance cities’ climate change
resilience through specific measures, including increasing urban
green coverage, optimizing water resource management, and
strengthening disaster prevention facilities (Mao et al, 2024).
Supporting this, Amirtham and K. C. (2024) found that green
spaces improve outdoor thermal comfort, highlighting such
measures’ role in boosting urban microclimates. A growing body
of empirical research acknowledges CRCC’s transformative role in
urban development. For instance, Zhang et al. (2024) showed that
CRCC advances urban development by fostering human capital
accumulation and scaled investments in resilient infrastructure.
(2024)

strategies address diverse urban contexts, which aligns with

Nassar et al further noted that effective resilience
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FIGURE 1
Trends in Huazheng ESG, E scores, and E/ESG ratios from
2011 to 2023.

CRCC’s systemic approach. Concurrently, CRCC’s systemic
benefits
structure optimization and talent attraction (He et al., 2025; Yu

extend to sustainable development via industrial
et al, 2025). However, a critical research gap remains: the
microeconomic implications of CRCC on corporate behavior and
performance are underexplored, offering a promising direction for
future research on firm-level policy efficacy.

Businesses act as the backbone of urban economic growth and
the key entities driving proactive environmental protection.
However, they remain highly vulnerable to the multifaceted
shocks emanating from extreme climate events. As elucidated
by Sun et al. (2020), climate change exerts its influence on firms
through dual pathways: direct physical shocks and indirect
transition shocks. Physical shocks, as explored by Chen et al.
(2025), manifest as disruptions to core business operations,
including damage to production materials, infrastructure, and
the fragmentation of production networks caused by extreme
weather phenomena. Meanwhile, transition shocks, as analyzed
by Chen et al. (2023), materialize in the form of stranded assets
stemming from evolving climate policies, technological
advancements, and shifting consumer preferences towards
sustainability. Cevik and Miryugin (2023) further underscored
the financial ramifications, demonstrating that climate risks
significantly exacerbate the debt financing challenges. Liu et al.
(2024) specifically highlighted that firms situated in China’s
climatically ~ vulnerable  coastal  regions  bear a
disproportionately higher brunt of these impacts.

By enhancing urban resilience, CRCC not only aims to mitigate
the physical and financial risks posed by climate change to urban
economies, but also creates an institutional environment that can
shape corporate behavior. Despite the growing body of research on
the implications of climate change for corporations, the existing
literature predominantly focuses on the impact on corporate
financial performance (Aibar-Guzmdn et al, 2024). In contrast,
the role of climate governance actions, particularly CRCC, in
influencing corporate environmental performance and sustainable
development remains underexplored. This research gap highlights
the need for a more in-depth examination of how CRCC initiatives
can effectively promote corporate environmental performance,

which this study seeks to address.
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Climate governance action represented by the CRCC can
effectively mitigate the adverse impacts of extreme weather
events, providing a favorable environment for corporate
sustainable development. Therefore, the mechanisms through
which climate change and its related policies affect the
of Chinese

considerable attention. Emissions trading policies (Zhang et al.,

sustainable development firms have received
2023a; Zhang et al., 2023b) and extreme climates (Tang et al,
2024; Xue et al.,, 2025) can significantly improve corporate ESG
performance, while increased uncertainty in climate policies
deteriorates corporate ESG performance (Ge and Zhang, 2025).
The aforementioned literature provides highly valuable references
for studying the impact of climate policies on ESG. However, it still
fails to assess the impact of CRCC on ESG and environmental
performance. Regrettably, with the notable exception of Zhou et al.’s
(2024) study, which demonstrates that CRCC significantly enhances
corporate environmental performance by inducing green innovation
among firms.

Figure 1 illustrates the changing trends of the mean values of
Huazheng ESG Score, E Score, and E/ESG among the sampled listed
firms. As can be observed from the Figure 1, prior to the pilot
implementation of the CRCC policy in 2017, the changes in ESG, E,
and E/ESG were relatively slow. It is noteworthy that after 2017, ESG
maintained a very stable trend, while E and E/ESG exhibited rapid
growth. This can preliminarily indicate that the CRCC policy has the
most significant positive impact on the E dimension within
corporate ESG ratings. Therefore, evaluating the impact of CRCC
on corporate environmental performance is very important. It helps
improve the analysis of the microeconomic consequences of CRCC
policies, and also contributes to formulating corporate strategies for
climate resilient and response.

The possible marginal contributions of this study are as follows:
First, from the research perspective, we focus on the micro-level
impact of CRCC on corporate environmental performance. By
analyzing corporate specific behavioral decisions in response to
climate risks, we make up for the deficiency that existing studies
mostly focus on macro policy effects while ignoring micro
transmission mechanisms, and provide a new analytical
perspective for understanding corporate responses to climate
governance.

Second, in terms of the theoretical framework, we incorporate
the dual logics of corporate “passive compliance” and “active
transformation” into the analysis, breaking through the limitation
that existing studies solely emphasize the forcing effect of
environmental regulations. We systematically explain the multiple
impact paths of climate resilient policies on corporate
environmental behaviors, enriching the theoretical dialogue
between climate economics and corporate sustainable development.

Third, in terms of empirical strategies, we construct a multi-
dimensional analysis framework based on corporate heterogeneous
characteristics. By subdividing boundary conditions such as regional
resource endowments and corporate ownership nature, we
accurately identify the differential performance of policy effects,
providing more operable empirical evidence for formulating
targeted climate resilient policies.

The remaining content of this article is arranged as follows: The
second part presents the theoretical analysis and research

hypotheses; the third part covers the methodology, specifically
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including data, variables, and models; the fifth part presents the
results of the empirical analysis; and the seventh part contains the
conclusions and policy implications.

2 Theoretical analysis and research
hypotheses

The frequent occurrence of extreme climate events such as
floods, heatwaves, and typhoons has brought significant negative
impacts on economic development, prompting China to adopt
multi-level intervention policies to reshape the interactive
relationship between urban ecosystems and economic systems.
Government climate governance action represented by CRCC
aim to form a framework of joint action involving resource
reallocation, institutional pressure transmission, and market
incentive mechanisms through pathways such as enhancing the
resilience of urban infrastructure and improving climate risk early
warning systems. These actions reduce losses caused by the exposure
of economic entities such as firms to climate risks (Zhou et al., 2024),
improve their ability to proactively adapt to climate risks, thereby
strengthening climate resilience, consolidating cities’ ability to cope
with climate change, and ultimately providing a favorable external
environment for corporate sustainable development.

2.1 The impact of climate governance action
on corporate environmental performance

The mechanism through which climate governance actions
affect corporate environmental performance forms a theoretical
chain of “climate governance - impact mechanism -
environmental performance.” As core participants in urban
embedded in the

institutional and market environments shaped by CRCC. Climate

economic activities, firms are deeply
change exposes firms to dual risks: physical shocks (Chen et al,
2025) and transition shocks (Chen et al., 2023). CRCC addresses
these risks not only by mitigating direct climate harms but also by
reconstructing the institutional logic that guides corporate behavior.

Based on signaling theory (Ross, 1977), government climate
governance actions send a clear market signal of determination to
address climate change and environmental pollution. This signal
raises societal attention to climate resilience issues, creating
institutional pressure that compels firms to proactively adopt
measures to meet environmental governance goals (He et al,
2023). This signal is twofold: it

expectations for sustainability to consumers and investors, who

communicates  societal
then reward firms with strong environmental performance, while
also indicating policy priorities that guide firms’ strategic
adjustments.

At the same time, this policy will also be regarded by the market
as a signal of increasing demand for environmentally friendly
products, which can guide firms to adjust their strategies as well
as production and operation to meet the market’s demand
expectations for environmental products (Spence, 1973). Wu
et al. (2025) emphasized the role of theoretical frameworks in
guiding empirical analyses, and our study aligns with this
approach to explain how policies impact firms. Additionally,
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based on the institutional economics theoretical framework, the
institutional pressure formed by climate governance actions will
shape corporate organizational management behaviors and
decisions, driving firms to optimize their environmental goals
and behaviors, thereby reducing carbon emissions (Dahlmann
et al, 2019). This institutional pressure operates through both
“passive compliance” (avoiding penalties for non-compliance)
and “active transformation” (seizing opportunities in green
markets), creating a dynamic where firms integrate
environmental performance into long-term strategy.

Therefore, firms in CRCC pilot cities, under the dual pressure of
external institutions and market demand, will continuously
optimize their environmental performance from the perspective
of their own strategies and business operations.

Based on the above theoretical analysis, this study proposes the

following Hypothesis 1:

H1: Climate governance action can significantly improve corporate
environmental performance.

2.2 The influence mechanism of climate
governance action on urban
environmental attention

As an important part of climate governance actions, CRCC is a
significant government-led institution that can enhance the
attention of local governments, the public, and other economic
entities in pilot cities to climate and environmental issues, thereby
creating multiple institutional and public opinion pressures on
corporate environmental performance. This heightened attention
operates as a “normative cascade,” where shared expectations about
environmental responsibility spread through society and shape
corporate behavior.

First, local governments will incorporate climate governance
goals with environmental performance as the key into government
performance assessments, forming strong environmental policy
signals (Acquah et al, 2024). Local governments continuously
strengthen  environmental attention, the frequency of
environmental law enforcement, and the intensity of penalties,
forcing firms to integrate environmental performance
assessments into their production and operation processes,
2023). For

instance, CRCC pilot cities often increase the frequency of

thereby reducing carbon emissions (Liu et al,

environmental keywords in government work reports (You et al.,
2024), which not only reflects shifted policy priorities but also guides
bureaucratic behavior toward stricter oversight of corporate
environmental practices.

They can also provide a favorable external environment for
corporate sustainable development by promoting the greening
and intelligentization of urban infrastructure. Second, the
gradual promotion of the CRCC policy will raise consumers’
green awareness, strengthening the environmental ethics
standards for corporate products and services, and guide firms
to adopt green production technologies (Meng et al., 2024), thus
improving their environmental responsibility performance.
Public attention, amplified through media coverage of climate
resilience efforts, turns consumers into “social auditors” who
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penalize firms with poor environmental records through boycotts
or reduced patronage.

Third, due to competition among firms, the environmental
performance practices of industry benchmark firms will prompt
other firms to learn and imitate, thereby improving corporate
environmental performance (Zheng and Ye, 2023). When
leading firms in a region enhance their environmental
performance in response to CRCC, peers face reputational
and market share risks if they lag behind, creating a ripple
effect of improvement. At the same time, the government
regulatory pressure from the new Environmental Protection
Law, as well as external supervisory pressures from public
environmental attention and analysts’ attention, can improve
corporate environmental performance through channels such as
executives’ green cognition (Wei et al,, 2025) and integrating the
concept of sustainable development into strategic planning and
daily operations.

Taken these that
environmental attention serves as a critical transmission channel

together, dynamics  suggest urban
through which CRCC influences corporate behavior. Thus,

we propose:

H2a: Climate governance action improves corporate environmental
performance by enhancing urban environmental attention.

2.3 The influence mechanism of climate
governance action on environmental
regulation intensity

The core of climate governance actions represented by the
CRCC policy lies in constructing a relatively complete policy
system to form a collaborative framework for climate risk
management featuring “policy supervision - market incentives -
firm participation”, enhancing the ability of economic entities to
respond to climate change, and thereby comprehensively
consolidating corporate environmental performance. A key pillar
of this framework is the strengthening of environmental regulation,
which operates through both constraints and incentives to drive
corporate environmental improvement.

According to the externality theory in environmental
economics, corporate environmental behaviors often generate
positive externalities. For instance, Dong and Yu (2024) found
that green bonds promote green innovation in energy firms,
indicating that financial tools can complement regulations in
incentivizing environmental investments. Corporate
environmental investments and behaviors not only benefit
themselves but also bring public benefits of environmental
improvement to society. However, the market mechanism
cannot effectively solve the externality problem. Firms may
not be able to obtain all the social benefits generated by good
environmental behaviors, which reduces their enthusiasm for
environmental investment. Through government environmental
guidance and incentive measures such as tax incentives and
financial subsidies, the CRCC policy can partially internalize
the positive environmental externalities of firms, thereby
reducing the risks of green innovation, promoting firms to
explore green technologies,

forming green competitive
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advantages (Li C et al., 2024; Li P et al,, 2024), and improving
environmental performance.

Moreover, command-based environmental regulation can
enhance corporate green production practices (Feng et al., 2021),
while public participation in environmental governance stimulates
innovation in cleaner production technologies (Zhang et al., 2023a;
Zhang et al., 2023b). CRCC strengthens these effects by aligning
regulatory standards with climate resilience goals—for example,
setting stricter emission limits for pollutants that exacerbate
climate vulnerability or mandating climate-adaptive technologies
in production processes.

Based on the Porter hypothesis and the regulatory synergy
theory, the punishment mechanisms formed by policies such as
mandatory environmental energy consumption quotas, technical
standards, and emission permits increase the violation costs for
firms with negative environmental externalities, prompting them to
adopt more environmentally friendly production technologies
(Chen et al, 2018). This “pressure to innovate” is particularly
pronounced in CRCC pilots, where regulation is paired with
support to Dbalance cost burdens. Institutional pressures
significantly enhance firms’ supply chain governance capabilities,
thereby, integrating circular economy principles into supply chain
management has emerged as a critical strategy for enterprises to
reconcile economic, social, and environmental objectives (Zeng
et al., 2017).

In addition, as a key component of the CRCC policy, the carbon
trading policy also drives corporate green innovation by
internalizing environmental costs, increasing the marginal
revenue of environmental protection investments, and generating
positive spillover effects on firms in regions adjacent to pilot
thereby corporate  environmental

performance (Zhang and Gan, 2024). Together, these regulatory

provinces, improving
and incentive measures create a clear pathway through which CRCC

strengthens environmental regulation intensity to improve

corporate environmental performance.

H2b: Climate governance action improves corporate environmental

performance by strengthening wurban environmental

regulation intensity.

2.4 The influence mechanism of climate
governance action on corporate climate risk
disclosure

The CRCC policy will optimize corporate climate cognition and
promote their green transformation. Through approaches such as
internalization of climate risks and reallocation of resources, it will
enhance corporate attention to climate-related risks and drive them
to raise their awareness of environmental protection (Wang H. et al.,
2024). A tangible outcome of this heightened attention is increased
climate risk disclosure, which in turn shapes corporate
environmental behaviors.

Based on the resource-based view and dynamic capability
theory, climate attention can be transformed into defensive and
proactive climate response strategies, which can improve corporate
ability to adapt to climate change (Yao et al., 2025). Climate risk

disclosure is both a product of these strategies and a driver of further
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improvement: by systematically reporting climate risks, firms are
forced to identify gaps in their environmental management and take
corrective action.

Meanwhile, the increased climate attention of firms will enhance
the management’s awareness of climate risks, prompting them to
adopt more effective strategies, production technologies, and
corporate governance (Wei et al, 2025), reduce the rate of
environmental violations, climate risk

improve corporate

management capabilities, facilitate green and low-carbon
transformation, and ultimately enhance corporate environmental
performance. Disclosure also responds to stakeholder demands:
investors, increasingly focused on climate resilience, use
disclosure quality to evaluate firms, creating pressure to improve
both reporting and underlying performance (Lee et al., 2023).
Furthermore, attention  enhances  corporate

environmental performance by alleviating financing constraints

investor

and augmenting R&D expenditures (Lu et al., 2025). Firms with
transparent climate risk disclosure often access green financing at
lower costs, enabling greater investment in environmental
technologies and practices. In CRCC pilot cities, where climate
risks are more salient, this link between disclosure and resource
access is strengthened, as policy signals amplify investor focus on
climate-related metrics.

Synthesizing the preceding theoretical analysis, the impact
mechanisms of climate governance action on corporate
environmental performance are illustrated in Figure 2. Thus,

we propose:

H2c: Climate governance action improves corporate environmental
performance by enhancing corporate climate risk disclosure.

3 Methodology
3.1 Data

This paper takes Shanghai and Shenzhen A-share listed firms
from 2011 to 2023 as the research sample, with the following
screening procedures: excluding ST, *ST and PT firms to avoid
interference from abnormally operating samples; excluding financial
industry firms due to significant differences in their business
characteristics from other industries; excluding firms with
missing key variables to ensure data integrity; and performing
1% two-tailed winsorization on continuous variables to reduce
15301
obtained. Among them,
performance data is sourced from the Wind database, other
CSMAR database,
attention data through text analysis of municipal government

the impact of extreme values. Finally, firm-year

observations  are environmental

financial data from the environmental

work reports, and municipal-level data from the China City
Statistical Yearbook.

3.2 Variable definitions

3.2.1 Explained variable
This paper selects corporate environmental performance (EP) as
the explained variable. Referring to the research method of (Li C

frontiersin.org
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FIGURE 2

The impact mechanisms of climate governance action on corporate environmental performance.

etal., 2024; Li P et al., 2024), it uses the E score in the environmental
dimension of Huazheng ESG rating for measurement. The selection
of this indicator is mainly based on three considerations: first,
Huazheng ESG rating covers all A-share listed firms in China,
and its environmental dimension indicator design is closely
combined with the current environmental policy orientation and
the actual characteristics of Chinese firms, which can better reflect
the current situation of environmental governance of domestic
firms; second, the rating sets 5 secondary indicators in the
environmental dimension, including climate change, resource
utilization, environmental pollution, environmental friendliness
and environmental management, covering 17 tertiary indicators
such as greenhouse gas emissions and carbon emission reduction
routes, which comprehensively depict corporate environmental
behaviors and performance from multiple dimensions and avoid
the limitations of a single indicator; third, compared with the rating
forms adopted by some databases, the environmental score of
Huazheng ESG is presented as a specific value, which is easier to
capture the subtle differences in environmental performance
between firms, and its evaluation system takes into account
the of
environmental performance of different types of firms more
targeted (Fang and Hu, 2023).

industry  characteristics,  making measurement

3.2.2 Explanatory variable

The core explanatory variable of this paper is the impact of the
pilot policy for CRCC, which is reflected by the interaction term of
the policy dummy variable and the time dummy variable. In 2017,
China launched the pilot project for CRCC to explore paths and
models for such construction. The policy dummy variable is divided
according to whether a city is a pilot city: 28 pilot cities are set as 1,
and other cities as 0; the time dummy variable is bounded by 2017:
the years 2017 and later are set as 1, and the years before 2017 as 0.
This interaction term is the core explanatory variable, and its
coefficient can indicate the specific impact degree of the pilot
policy for CRCC on the research object.

3.2.3 Control variables

To mitigate the endogeneity issue caused by omitted variables,
we refer to the practices of Chen et al. (2024), Wang H. et al. (2024)
and introduce the following control variables into the model. Firm
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size (size): Larger firms typically have more resources to invest in
environmental governance and face greater social pressure to fulfill
affect  their
environmental performance. Firm age (firmage): Mature firms

environmental responsibilities, which may
tend to pay more attention to long-term development and are
more active in improving environmental performance, as they
have established more stable operational strategies and risk
management systems. Growth rate (growth): Firms in a rapid
growth stage may prioritize expanding production scale over
environmental governance, leading to potential trade-offs
between growth and environmental investment. Cash flow ratio
(cash flow): Sufficient cash flow provides financial support for
firms to carry out environmental protection activities, such as
investing in green technologies and equipment. Leverage ratio
(lev): Firms with high asset-liability ratios face tighter financial
constraints, which may reduce their investment in environmental
management. Ownership concentration (topl): High ownership
concentration may lead to more centralized decision-making,
which can influence corporate strategic choices regarding
environmental performance. Board size (board): A larger board
may have more diverse expertise and perspectives, contributing to
better supervision and decision-making on environmental issues.
(indep): Independent
oversight on corporate
responsible

Proportion of independent directors

directors can provide objective

environmental  behaviors, promoting more

environmental practices.

3.2.4 Mediating variables

Based on the previous theoretical analysis, the mechanism
variables selected in this paper specifically include: urban
environmental attention (ec), which draws on the method of You
et al. (2024) and is measured by the frequency of environmental
keywords in municipal government work reports from 2012 to 2023.
Environmental regulation intensity (er) is measured using the
(2022), which
constructing a comprehensive index based on three pollution

method developed by Hu et al involves
indicators: industrial wastewater discharge, industrial sulfur
dioxide emissions, and industrial smoke emissions. Corporate
climate risk disclosure(cr) adopts the method of Lee et al. (2023)
and is measured by counting the frequency of climate-related terms
in corporate annual reports. Among them, the calculation method of

frontiersin.org
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TABLE 1 Variables definition.

10.3389/fenvs.2025.1651610

Variables Symbol Definition Data sources
Environmental performance ep Environmental score of Huazheng Rating Wind database
Pilot policy policy Climate resilient city construction Notice on Launching Pilot Projects for climate resilient city
construction in 2017

Company size size Ln (total assets) Wind database

Company age firmage Ln (year of year - year of company establishment+1) Wind database

Asset liability ratio lev Total liabilities/total assets Wind database

Cash flow ratio cash flow Net cash flow/total assets Wind database

Revenue growth rate growth Current year’s operating income/previous year’s operating Wind database

income -1
Board size board Ln (number of board members) Wind database
ownership concentration topl Number of shares held by the largest shareholder/total Wind database
number of shares
Proportion of independent indep number of independent directors/number of directors Wind database
directors
Environmental concern ec Environmental word frequency Text analysis of municipal government work reports
Environmental regulation er Environmental regulation intensity index Refer to Hu et al. (2022)
intensity
Corporate climate disclosure cr Frequency of climate related words in corporate annual Annual report of listed companies
reports

environmental regulation intensity is shown in the following
Equations 1-3:

1 n
Qijt :(Pijt/Yx't)/ ;Zpijt/Yit (1)
i=1

Qi = %/ (Qir+Qix + Qizt) (2)
ER; = l/Qit (3)

Among them, n represents the number of research units (units);
Qij: refers to the relative intensity of emissions of the j th pollutant in
cityi in the t year; Q; is the comprehensive index of the relative
intensity of pollutant emissions in the ¢ year of city i; P is the
emission amount of the j th pollutant in the t year of city i
(10000 tons); Y represents the total output value of the
(billion yuan); ER; is the
environmental regulation intensity index of city i in the t year.

secondary industry in city i

The larger the index value, the higher the environmental regulation
intensity of the city, and vice versa. The above pollutant index data
are all from the “China Urban Statistical Yearbook.” Variable
definitions are detailed in Table 1.

3.3 Model specification

This paper regards the construction of climate-resilient cities as
a quasi-natural experiment and uses the difference-in-differences
method to evaluate its impact on corporate environmental
performance. Firms included in the pilot scope of climate-
resilient cities are taken as the experimental group, and those not
included in the pilot scope as the control group. The net effect of the
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policy is identified by comparing the differences in environmental
performance between the two groups of firms before and after the
implementation of the policy. Meanwhile, to control the potential
impact of individual firm characteristics and time trends on the
estimation results, firm fixed effects and year fixed effects are
introduced into the model, as shown in Equation 4.

J
epir = &y + oy policy; + thjControlft +wit+w,+w+e  (4)
=

In the formula, i represents the firm and ¢ represents the year;
the explained variable ep is the corporate environmental
performance; the core explanatory variable policy; is the policy
treatment variable. If the city where the firm is located is included in
the climate-resilient city pilot in and after year ¢, then policy; = 1,
otherwise policy; = 0; Control; is a series of firm-level control
variables; w; is the firm fixed effect, wy, is the industry fixed effect,
and wy is the year fixed effect; & is the random disturbance term. «;
is the core coefficient concerned in this paper. If it is significantly
positive, it indicates that the CRCC has significantly improved
corporate environmental performance; otherwise, it indicates that
the policy has an inhibitory effect. Table 2 presents the descriptive
statistics of the main variables.

4 Results
4.1 Benchmarkregression result

Based on the panel data of A-share listed firms from 2011 to
2023, this study employs a DID model with triple fixed effects (firm,
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TABLE 2 Descriptive statistics.

Variables Minimum Maximum
ep 15301 61.422 7.675 31.450 92.300
policy 15301 0.058 0.234 0.000 1.000
size 15301 22.675 1.356 19.585 26.440
firmage 15301 2.952 0.350 1.386 3.638
lev 15301 0.440 0.202 0.032 0.925
cash flow 15301 0.050 0.066 -0.199 0.266
growth 15301 0.139 0.350 —-0.653 3.808
board 15301 2.150 0.200 1.609 3.160
topl 15301 0.347 0.150 0.076 0.758
indep 15301 3.618 0.139 1.980 4.094
TABLE 3 Benchmark regression results.
Variables () (3) (4)
policy 3.836%% 0.751%%* 1.1290* 0.858**
(13.58) (2.66) (4.06) (3.05)
size 1.3910* 1.4700*
(11.18) (10.91)
firmage 54110 1.733%*
(16.86) (2.49)
lev —1.586%** —1.477%%*
(-321) (-2.92)
cash flow 0.831 1.159
(0.99) (1.39)
growth —0.776*** —0.632%%*
(-5.82) (-4.73)
board -0.298 -0.700
(-0.58) (-1.38)
topl 1.051 -0.167
(1.29) (-0.20)
indep 0.146 -0.449
(0.24) (-0.74)
Constant 61.199*** 53.261%%* 14.3520¢ 20.162%*
(1247.05) (11.51) (3.92) (3.15)
Firm FE No Yes No Yes
Year FE No Yes No Yes
IndustryFE No Yes No Yes
N 15301 15301 15301 15301
RrR? 0.0129 0.1384 0.1087 0.1471

Notes: () represents the corresponding t-statistic. ***p < 0.01, **p < 0.05, *p < 0.1. “YES” denotes the inclusion of control variables and the corresponding fixed effects.
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Parallel trend test.

industry, and year) to empirically test the impact of CRCC on
corporate environmental performance. The regression results are
presented in Table 3. Column (1) only includes the core explanatory
variable without any controls, and the coefficient of policy is
significantly positive at the 1% level, preliminarily indicating that
CRCC may have a promoting effect on corporate environmental
performance. Column (2) introduces firm, year, and industry fixed
effects on the basis of Column (1), and the coefficient of policy
remains significantly positive, suggesting that the policy effect is not
disturbed by time trends or individual heterogeneity. Column (3)
adds control variables without fixed effects, and the significance of
policy persists. Column (4), which incorporates both control
variables and triple fixed effects, is the benchmark model. The
results show that the coefficient of policy is 0.858 and significant
at the 1% level, indicating that after excluding the interference of
other factors, CRCC corporate
environmental performance. This finding verifies the Hypothesis
1 of this study, demonstrating that the CRCC can effectively drive
firms to enhance their environmental governance capabilities and

significantly ~ improves

performance. This study focuses on micro-firm behavior, providing
more detailed empirical evidence for the policy effect of CRCC from
the perspective of micro subjects.

Observing the control variables in Column (4) of Table 3, the
estimated coefficient of size is significantly positive at the 1% level,
indicating that larger firms tend to have better environmental
performance. This may be because large firms have stronger
resource endowments to invest in environmental governance and
face greater social pressure to fulfill environmental responsibilities
(Shahzad et al,, 2024). The coefficient of firmage is significantly
positive at the 5% level, suggesting that mature firms pay more
attention to long-term development and are more active in
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improving environmental performance. The estimated coefficient
of lev is significantly negative, which may be due to the fact that
firms with high asset-liability ratios face tighter financial constraints
and thus reduce investment in environmental management (Liu
et al, 2021). The coefficient of growth is significantly negative,
implying that firms in a rapid growth stage may prioritize expanding
production scale over environmental governance.

4.2 Robustness checks

4.2.1 Parallel trends test

In evaluating the impact of the pilot policy for CRCC on
corporate environmental performance, the effectiveness of the
difference-in-differences (DID) method is highly dependent on
the satisfaction of the parallel trend assumption, which is the
core premise for ensuring the reliability of causal inference. This
assumption requires that before the implementation of the policy,
the environmental performance of firms in pilot cities (as the
experimental group) and those in non-pilot cities (as the control
group) should show similar changing trends. Considering that
CRCC, as a long-term policy, may have a dynamically persistent
impact on corporate environmental behaviors, this paper refers to
the research method of (Roth et al., 2023) and constructs a dynamic
effect model through the event study method to test whether the
parallel trend holds.

Figure 3 presents the results of the parallel trend test. Before the
implementation of the CRCC (t < 0), the estimated coefficients of the
interaction terms between the policy dummy variable and the year
fluctuated around zero, and the 95% confidence intervals all
This indicates that before the policy

included  zero.
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implementation, there was no significant systematic difference in
corporate environmental performance between pilot cities and non-
pilot cities, and the two groups of samples satisfied the parallel trend
assumption. In the year of policy implementation and thereafter (t >
0), the estimated coefficients of the interaction terms turned into
significantly positive values, and the confidence intervals no longer
included zero, indicating that after the policy implementation, the
environmental performance of firms in pilot cities showed a
significant improvement compared with those in the control
group. It further verifies that the promoting effect of the CRCC
policy on corporate environmental performance has dynamic
effectiveness. In conclusion, the sample selection of this study
satisfies the parallel trend assumption, and the benchmark
regression results have a robust basis for causal inference.

4.2.2 Placebo test

To rule out the interference of unobservable factors or omitted
variables on the benchmark results, this paper further adopts a
placebo test. By randomly assigning policy pilot cities and
constructing a false policy variable based on this, 500 regressions
are repeated to obtain the corresponding distribution of estimated
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coefficients (see Figure 4). The results show that the mean value of
the estimated coefficients of the false policy variable is close to 0, and
most of the coefficients are concentrated around 0. Meanwhile, the
true coefficient of the core explanatory variable in the benchmark
regression is in an extreme position in the coefficient distribution of
the placebo test, indicating that the benchmark regression results are
not driven by random factors or unobservable omitted variables.

4.2.3 Excluding sample selection bias

To eliminate the potential interference of sample selection bias
on the estimation results and ensure the accuracy of policy effect
estimation, this paper uses the Propensity Score Matching (PSM)-
DID model for robustness testing. This method effectively mitigates
the selection bias caused by differences in individual firm
characteristics by constructing a control group sample with
similar characteristics to the experimental group firms, thereby
enhancing the reliability of policy effect identification. Figure 5
presents the bias distribution of the treatment group and the control
group before and after matching. The results show that the
standardized bias of each covariate is significantly reduced after
matching, indicating that the systematic differences in firm
characteristics between the two groups of samples have been
effectively eliminated. The benchmark model is re-estimated
based on the matched samples, and the regression results are
shown in column (1) of Table 4. The coefficient of the core
explanatory variable policy remains significantly positive, further
verifying the robustness of the benchmark regression conclusions.

4.2.4 Other robustness tests
(1) Replacing the measurement method of environmental
performance. To enhance the reliability of the research
conclusions and avoid the limitations that may exist due to
the use of a single indicator for measurement, this section
conducts a robustness test by changing the measurement
method of corporate environmental performance (EP).
With reference to existing studies, a new environmental
performance the
comprehensive scoring method based on the ENV database

indicator is  constructed  using

of CSMAR, covering 9 secondary indicators such as

environmental  protection  concepts,  environmental

protection  goals, and  environmental

management systems. Each indicator is scored 1 if satisfied

protection

and 0 if not, and the total score serves as the new proxy
variable for EP. According to the regression results in column
(2) of Table 4, the coefficient of the core explanatory variable
policy remains significantly positive, indicating that after
changing the measurement method of environmental
performance, the promoting effect of CRCC on corporate
environmental performance still holds, which confirms the
robustness of the benchmark conclusion.

Adjusting the time window. To further rule out the potential
interference of the sample time span on the estimation results,
this paper conducts a robustness test by limiting the sample
time window to 2014-2022. The selection of this interval
mainly considers that a certain observation period should be
retained before and after the policy was launched in 2017,
while avoiding the bias that may be caused by samples in the
earlier period (2011-2013) which have weak correlation with
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TABLE 4 Robust test.

10.3389/fenvs.2025.1651610

Variables (1) 2) (3) (4) (5) (6)
policy 0.853*** 0.180** 0.746** -0.020 0.377 0.864***
(3.02) (2.53) (2.13) (-0.05) (1.13) (3.06)
policy_y 0.083
(0.47)
Constant 18.681* —9.856*** 39.139%%* 20.5530% 20.390%** 20.197***
(3.16) (-6.09) (5.37) (3.21) (3.18) (3.15)
Control variables Yes Yes Yes Yes Yes Yes
FirmFE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
N 15279 15301 10593 15301 15301 15301
R? 0.1469 0.1936 0.1017 0.1466 0.1467 0.1472

Notes: () represents the corresponding t-statistic. ***p < 0.01, **p < 0.05, *p < 0.1. “YES” denotes the inclusion of control variables and the corresponding fixed effects. policy-1, is the “Three-
Year Action Plan for Winning the Battle for a Blue Sky” publicly released by the State Council in 2018.

~

~

the policy. This setting not only retains the complete
the  policy
heterogeneous

observation period before and after
but the

fluctuations that may be introduced by too long a time

implementation, also avoids
series. The results of re-regression based on the adjusted
samples are shown in column (3) of Table 4. The
coefficient of the core explanatory variable policy is
significantly positive, indicating that the promoting effect
of CRCC on corporate environmental performance has not
changed substantially due to the adjustment of the time
window, which further confirms the robustness of the
research conclusions.

Counterfactual test. To rule out the interference of potential time
trends or other unobserved factors before the policy
implementation on the estimation results, this paper adopts a
counterfactual test method. The hypothetical implementation
time of CRCC is advanced to 2013 and 2014 respectively, and
false policy variables are constructed and included in the
benchmark model for re-regression. The results are shown in
columns (4)-(5) of Table 4. It can be seen that the estimated
coefficients of the two false policy variables are —0.020 and
0.377 respectively, and neither passes the significance test.
This indicates that before the actual implementation of the
policy, the difference in corporate environmental performance
between pilot and non-pilot cities was not driven by some
potential trends, further supporting that the promoting effect
of CRCC on corporate environmental performance is real, rather
than caused by other time-related factors.

Excluding the impacts of other policies. Considering that the
“Three-Year Action Plan for Winning the Blue Sky Defense
War” issued by the State Council in 2018 may have a
concurrent impact on corporate environmental behaviors,
this paper incorporates this policy variable (policy_;) into the
benchmark model for robustness testing to further isolate
interference from other policies. The variable is assigned a
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value of 1 for the year 2018 and subsequent years, and
0 otherwise. As shown in column (6) of Table 4, after
controlling for this policy, the coefficient of the core
explanatory variable policy is 0.864, which remains
significantly positive at the 1% level; the coefficient of
policy_; is 0.083 and insignificant. This indicates that even
after excluding the potential impact of the Blue Sky Defense
War policy, the promoting effect of CRCC on corporate
further
verifying the reliability of the benchmark conclusion.

environmental performance remains robust,

4.3 Mechanism test

To further reveal the mechanism through which CRCC affects
corporate environmental performance, this paper conducts a

mechanism analysis from three dimensions:

environmental

attention, environmental regulation intensity, and corporate

climate risk attention based on the two-stage regression method.

Specifically, Equation 5 is first used to verify the impact of CRCC on

mediating variables, and then Equation 6 is used to test the effect of

the estimated values of mediating variables on corporate

environmental performance. If the coefficients of both stages are

significantly positive, it indicates that this influence channel is valid.

Referring to the practices of Duan et al. (2021) and Di Giuli and Laux

(2022), the following econometric models are constructed:

J .
channely, = B, + 3, policy; + Z:Bijr U+, e (5)

=
epi = 9 + 9 channel;, + ZSJ-X{, +0,+0,+0,+¢
=]

(6)

Among them, channel; is a potential mechanism variable, and

cha’r;elit is the estimated value of the potential mechanism variable

generated in the regression of Equation 5. Based on the previous
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TABLE 5 Mechanism testing regression results.

Variables

10.3389/fenvs.2025.1651610

policy 0.001*+* 0.087*** 0.052***
(7.11) (8.54) (2.58)
éc 11.106***
(3.01)
er 0.159***
(3.03)
cr 0.269***
(3.06)
Constant 0.031°* 3.092%%* 6.923*%* 2.349%* —3.641*** 44510
(7.81) (20.46) (29.81) (6.28) (-7.92) (12.98)
Control variables Yes Yes Yes Yes Yes Yes
FirmFE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
IndustryFE Yes Yes Yes Yes Yes Yes
N 15301 15301 15301 15301 15301 15301
R? 0.2020 0.1481 0.0953 0.1481 0.3945 0.1481

Notes: () represents the corresponding t-statistic. ***p < 0.01, **p < 0.05, *p < 0.1. “YES” denotes the inclusion of control variables and the corresponding fixed effects.

theoretical analysis, the mechanism variables selected in this paper
mainly include urban environmental attention (ec), environmental
regulation intensity (er), and corporate climate risk disclosure (cr).
Table 5 reports the regression results of Equations 5, 6.

Column (1) shows that the regression coefficient of the policy
variable (policy) on urban environmental attention (ec) is 0.001,
which is significantly positive at the 1% level, indicating that the pilot
policy has significantly increased cities’ attention to environmental
issues. This may be because, driven by the policy, pilot cities have
strengthened the social consensus on environmental governance
through government work reports, public publicity, and other
means, forming an environmental governance atmosphere of
“government guidance-public participation”. The results in
column (2) show that when the overall environmental attention
of the city increases, firms face greater social supervision pressure
and are more inclined to increase environmental protection
investment and improve environmental behaviors to meet social
expectations. In conclusion, urban environmental attention
constitutes an important channel for CRCC to promote the
improvement of corporate environmental performance.

Column (3) shows that the coefficient of the policy variable
(policy) on environmental regulation intensity (er) is 0.087, which is
significantly positive at the 1% level, indicating that CRCC has
strengthen
regulations. For example, policy requirements are implemented

promoted local governments to environmental

by formulating stricter emission standards and increasing
environmental law enforcement efforts. The results in column (4)
verify the logic of the “Porter Hypothesis”. Moderate environmental

regulations will force firms to improve production technologies,
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optimize resource utilization efficiency, and thereby enhance
environmental performance (Li C et al., 2024; Li P et al,, 2024).
It can be seen that the policy effectively restricts and guides
corporate environmental behaviors by enhancing the intensity of
another

environmental  regulations,

transmission channel.

forming important

Column (5) shows that the coefficient of the policy variable
(policy) on corporate climate risk attention (cr) is 0.052, which is
significantly positive at the 1% level, indicating that CRCC sends
clear policy signals to firms, prompting them to pay more attention
to the potential impact of climate change on supply chains,
production operations, and market reputation. The results in
column (6) show that when firms actively pay attention to
climate risks, they will adjust their strategic layout to reduce risk
exposure, thereby improving performance.
Therefore, the improvement of corporate climate risk attention is

environmental

a key micro-path for the CRCC policy to exert its effects.

4.4 Heterogeneity analysis

4.4.1 Geographical location heterogeneity

The “Hu Huanyong Line” is an important geographical
that
economic activities, and natural environments in China, and can

boundary reflects differences in population density,
indicate significant disparities in resource endowments and
development foundations across different regions. Therefore, this
paper divides the sample into the southeast region and the northwest

region using the “Hu Huanyong Line” as the boundary. The
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TABLE 6 Heterogeneity regression results.

Location
characteristics

Variables

10.3389/fenvs.2025.1651610

Property rights

Industry attributes

(1) (2) (3) (4) (5) (6)
policy 0.638** 0.966 0.559 1.201%4** 1.160* 0.737**
(2.20) (0.77) (1.55) (2.64) (1.89) (2.29)
Constant 21.613*** 1.439 26.670%** 21.636%** 41.370%%* 16.243**
(3.31) (0.05) (3.86) (3.42) (4.29) (2.34)
Control variables Yes Yes Yes Yes Yes Yes
FirmFE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industr yFE Yes Yes Yes Yes Yes Yes
N 13608 516 7644 7657 3404 11897
R? 0.1094 0.2561 0.1754 0.1442 0.1110 0.1571

Notes: () represents the corresponding t-statistic. ***p < 0.01, **p < 0.05, *p < 0.1. “YES” denotes the inclusion of control variables and the corresponding fixed effects.

regression results in columns (1)-(2) of Table 6 show significant
differences. The policy coefficient in the southeast region is
significantly positive, indicating that CRCC has an obvious
promoting effect on corporate environmental performance in this
region; while the policy coefficient in the northwest region fails the
significance test, indicating that the policy effect has not yet
emerged. This difference may stem from two reasons: first, the
southeast region has a high economic density and a good foundation
for environmental governance, and firms have a stronger ability to
respond to policy signals. This region has a high degree of industrial
agglomeration, more mature environmental regulation enforcement
and social supervision atmosphere, and firms have more sufficient
motivation and conditions to improve environmental behaviors (Li
et al, 2016). Second, the northwest region has a fragile ecological
environment but faces greater pressure for economic development.
Some firms may find it difficult to quickly respond to climate
resilient policies due to cost constraints, and the coverage of
policy pilots is limited, failing to form a scale effect. In addition,
most cities in the southeast are climate risk-sensitive areas, where the
urgency and pertinence of policy implementation are stronger, and
corporate investment in environmental governance is more likely to
be converted into performance improvement (Shao et al., 2024).

4.4.2 Heterogeneity in property rights attributes
differ
essentially in terms of governance structure, goal orientation,

State-owned firms and non-state-owned firms
and market constraints, and these differences may lead to
variations in the intensity and manner of response to policies.
Columns (3)-(4) of Table 6 report the regression results for
different property rights attributes. It can be found that the policy
1.201, which
significant at the 1% level, while the coefficient for state-
owned firms is 0.559 and does not pass the significance test,

coefficient for non-state-owned firms is is

indicating that the policy has a more prominent role in
promoting the environmental performance of non-state-owned
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firms. This result is closely related to the differences in the
governance logic of the two types of firms. Non-state-owned
firms face more direct market competition pressure. The
strengthening  of regulations the
improvement of social attention brought about by CRCC will

environmental and
force them to reduce compliance costs and maintain brand
reputation by improving environmental performance. At the
same time, non-state-owned firms have shorter decision-
making chains and are more flexible in adjusting to policy

signals, enabling them to quickly convert environmental

protection investments into actual benefits. In contrast,
although  state-owned  firms  assume  more  social
responsibilities,  their =~ improvement in environmental

performance may be constrained by the balance of multiple
goals due to more administrative interventions in their
governance structure, and some firms are in monopoly
industries with relatively weak market competition pressure,
resulting in a relatively limited policy-driven effect (Xu
et al., 2024).

4.4.3 Heterogeneity in industry attributes

Heavily polluting industries and non-heavily polluting
industries differ significantly in environmental impact, regulatory
intensity, and emission reduction potential, and policies may have
different constraints and guiding effects on the two types of
industries. According to the regression results in columns (5)-(6)
of Table 6, after classification by industry attributes, the policy
coefficient for heavily polluting industries is 1.160, and that for non-
heavily polluting industries is 0.737, indicating that the policy has a
promoting effect on both types of industries, but the effect is more
significant in heavily polluting industries. The strong response
characteristic of heavily polluting industries is in line with the
logic of the “Porter Hypothesis”. Heavily polluting industries
already face stricter environmental regulations, and CRCC
further emission reduction and

strengthens requirements
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technical standards, forcing firms to improve environmental

performance through equipment upgrading and process
improvement (Tian et al, 2024). At the same time, it also
promotes them to convert environmental protection costs into
motivation for technological innovation. Wang and Hui (2024)
finds that the negative impact of climate risk on firm value is
more pronounced for firms in heavily polluting industries, which
further emphasizes the importance of CRCC in promoting
environmental performance improvement of heavily polluting
firms. Although non-heavily polluting industries face relatively
less environmental pressure, heightened public environmental
awareness and the policy-driven shift toward green consumption
incentivize them to enhance performance by optimizing resource
utilization and improving environmental management systems,

aligning with the overall orientation of urban green transformation.

5 Conclusion and policy
recommendations

This paper takes the pilot policy of CRCC as a quasi-natural
experiment, using panel data of Chinese A-share listed firms
from 2011 to 2023 and the DID method to empirically examine
the impact of CRCC on corporate environmental performance.
and

Through mechanism tests,

robustness tests, the key findings are as follows: First, CRCC

heterogeneity analysis,
significantly improves corporate environmental performance.
This conclusion remains valid after rigorous robustness tests,
including parallel trend test, placebo test, PSM-DID, replacement
of explained variables, adjustment of window,
counterfactual test, and exclusion of interference from other
three
transmission channels: CRCC enhances urban environmental

time

policies. Second, mechanism analysis identifies
attention, strengthens environmental regulation intensity, and
promotes corporate climate risk disclosure, thereby improving
corporate environmental performance. These channels form a
multi-dimensional driving force for firms to improve their
environmental performance. Third, heterogeneity tests show
that the policy effect is more pronounced in cities on the
southeast side of the “Hu Huanyong Line”, non-state-owned
the
differential impact of CRCC under heterogeneous conditions.
Based on the

recommendations are put forward:

firms, and heavily polluting industries, reflecting

above conclusions, the following policy

Firstly, on the basis of existing pilot achievements, expand the
scope of CRCC pilot cities, with special attention to cities on the
northwest side of the “Hu Huanyong Line”. Corporate
environmental performance should be incorporated as a key
indicator in evaluating urban climate resilience capacity building,
with strengthened linkages between policies and corporate
behaviors. In view of the regional differences in the intensity of
environmental regulations, guide developed cities in the southeast
coast to provide experience, technology and talent support to
northwest cities, so as to improve the environmental supervision
level in northwest China. At the same time, considering the
differences in economic development, industrial structure and
corporate characteristics in various regions, further explore a
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policy tool system suitable for local climate response
capacity building.

Secondly, accurately advance environmental regulation and
guidance mechanisms to form endogenous motivation for firms
to protect the environment. Non-state-owned firms are relatively
sensitive to climate governance policies. While strictly enforcing
environmental protection laws and regulations to ensure that
violations are punished, policy support such as priority in green
credit, tax reductions and exemptions, and innovation subsidies can
be provided to non-state-owned firms that actively improve their
environmental performance. In addition, advocate that large state-
owned firms incorporate strict environmental standards into supply
chain management to drive upstream and downstream non-state-
owned firms to improve their environmental performance. At the
same time, guide consumers to choose green products, forcing firms
to pay more attention to environmental performance from the
demand side. For heavily polluting firms, carry out dynamic
rating of environmental performance, provide policy incentives
and regulatory convenience to firms with high environmental
performance, and adopt strict regulatory measures for firms with
low environmental performance. In addition, formulate policy
measures for the rectification of heavily polluting firms, set
reasonable environmental performance goals, and help firms
transform towards green and low-carbon development.

Thirdly, comprehensively enhance climate risk management
capabilities and consolidate the environmental information
disclosure and support system. On the basis of existing
environmental responsibility reports, listed firms are required to
and

disclose in detail the substantial climate-related risks

opportunities they face in batches. For non-listed firms,
mandatory or encouraging disclosure requirements should be
gradually implemented. At the same time, governments, industry
associations, etc. should develop and promote practical climate risk
assessment tools and management standards, and carry out special
training for firm management and environmental protection
responsible persons to improve their attention, cognition and
management capabilities of climate risks. In addition, encourage
financial institutions to develop financial products linked to climate
risks, and use market-oriented mechanisms to promote firms to
effectively manage climate risks and improve environmental

performance.
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