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ABSTRACT

Global climate change and air pollution pose serious threats to economic growth and public welfare, creating urgent challenges for sustainable
development. Corporations, as key agents in resource utilization and pollution control, are increasingly scrutinized for their environmental strategies
and transparency. This study employs a two-way fixed effects panel model using data from Chinese A-share listed companies between 2015 and 2021
to investigate the impact of environmental information disclosure (EID) on corporate environmental performance, as well as its regional heterogeneity
and underlying mechanisms. The empirical results reveal that EID significantly enhances environmental performance, and this effect is particularly
pronounced in cities with high population density and limited green space. Mechanism analysis suggests that EID improves performance mainly through
optimizing resource allocation and improving financial structures. These findings provide robust evidence that environmental disclosure can serve as
an effective governance tool to promote corporate sustainability and regional environmental quality, offering policy implications for strengthening
disclosure regulations and supporting targeted regional strategies.
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1. INTRODUCTION

Global climate warming and air pollution pose serious threats
to national economies and public health. Extreme weather
events and environmental degradation strain infrastructure,
reduce productivity, and result in significant economic losses.
Additionally, air pollution severely impacts respiratory health,
contributing to a wider range of chronic conditions, such as
asthma, bronchitis, other lung diseases, eventually lowering
quality of life. All these hinder sustainable development
initiatives. Corporations, as major sources of greenhouse
gas emissions and pollutants, have long been recognized as
an important agent for mitigating global climate warming
and air pollution. As global concerns about climate change
and environmental protection deepen, the responsibility of

corporations to promote sustainable development and reduce
emissions is becoming increasingly important. Numerous studies
have focused on the environmental performance of corporations,
primarily focuses on three key areas: corporate environment
performance measurement (Trumpp et al., 2015), determinants
of corporate environmental performance (Arco-Castro et al.,
2024), and its effect on national economies (Chin et al., 2024).
From the perspective of determinants, area-level factors such as
temperature (Wang and Ogawa, 2015), precipitation (Amil et al.,
2016), industrial structure (Dong et al., 2024), and government
intervention (Li and Qi, 2024) have been found to significantly
affect corporate environmental performance. At the firm level,
variables such as corporate size and technological innovation
also play critical roles in influencing corporate environmental
performance (Deng et al., 2022).
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In recent years, environmental information disclosure has
emerged as a potential strategy for mitigating air pollution
caused by corporations. Theoretically, greater transparency
in environmental information disclosure increases corporate
accountability and encourages firms to prioritize environmental
responsibility, thereby adopting environmental protection
measures. However, Amel-Zadeh and Serafeim (2018) highlight
that some companies allocate excessive resources to preparing
and publishing environmental information disclosure materials
while neglecting substantive improvements. In such cases,
environmental performance may stagnate or even deteriorate
due to a disproportionate focus on reporting over actual
remediation efforts. Consequently, the impact of environmental
information disclosure on corporate environmental performance
remains an area warranting further investigation. Existing
studies have largely overlooked regional heterogeneity in the
impact of environmental information disclosure and corporate
environmental performance. Moreover, the relationship
between environmental information discloses and corporate
environmental performance remains predominantly theoretically,
with limited empirical evidence. The lack of empirical
examination implies that our understanding of this relationship
remains insufficient. Moreover, regional disparities significantly
influence the impact of environmental information disclosure
on corporate environmental performance. Factors such as local
economic conditions, regulatory environments, technological
infrastructure, and public awareness lead to variations in
how environmental information disclosure affects corporate
environmental performance across different regions. These
shortcomings hinder policymakers and corporations from making
informed decisions.

To address these gaps, this study examines the impact of
environmental information disclosure on corporate environmental
performance among A-share listed companies in China. Using a
panel two-way fixed effects model, we analyze how environmental
information disclosure influences corporate environment
performance and assess the heterogeneity of these effects across
regions with varying population sizes, per capita technology
expenditure, and green coverage rate.

The contributions of this study are threefold. First, it enriches
the existing empirical studies on the impact of corporate
environmental information disclosure on corporate environment
performance. Second, it highlights the regional heterogeneity of
these effects, shedding light on how different contextual factors
mediate the relationship. By addressing these gaps, this study can
provide valuable, context-specific insights. It not only enriches
the theoretical foundation but also offers practical guidance for
improving environmental practices across different regions,
thereby enhancing the overall impact of environmental information
disclosure on corporate sustainability.

The remainder of this paper is organized as follows. Section
2 provides a literature review. Section 3 discusses research
methodology and data sources. Section 4 presents the empirical
results and their analysis. Finally, Section 5 concludes with a
discussion of the findings and their implications.

1.1. Factors Influencing Environmental Performance
Natural factors play an important role in shaping environmental
performance. Climate conditions, such as temperature, precipitation,
and wind speed, significantly influence environmental impacts
(Amil etal., 2016; Hien et al., 2002). High temperatures and strong
winds accelerate the decomposition and dispersion of pollutants,
while precipitation helps dissolve and wash away airborne
contaminants. The effects of climatic conditions on pollution
reduction have been documented in several countries, including
China and Vietnam (Zhao et al., 2020; Zhang et al., 2018; Hien
et al., 2002). Topography also plays a significant role in affecting
environmental performance. In areas with flat topography, air
can move freely, helping to disperse pollutants and reduce smog
concentration. However, regions with complex topography,
such as terrains, valleys, and mountains, restrict air movement,
facilitating the accumulation of pollutants and increasing air
pollution (Giovannini et al., 2020).

The impact of economic growth on environmental performance
is controversial. Economic growth is often accompanied by
substantial increases in energy consumption and industrial
emissions, which degrade air quality and strain environmental
systems.For example, studies on Chinese cities link rapid
economic growth and industrialization to worsening pollution
levels (Shaw etal., 2010; Yu et al., 2023). Moreover, the pressures
from urbanization and population growth amplify resource
exploitation, further escalating environmental degradation.
However, economic growth enables investments in clean
technologies, renewable energy, and sustainable infrastructure,
reducing reliance on pollution-intensive activities. Sustainable
infrastructure development has demonstrated long-term economic
and environmental benefits (Mahmood et al., 2024). For instance,
China’s focus on green finance has significantly supported
renewable energy projects, enhancing corporate and regional
sustainability. Additionally, economies transitioning to higher-
value industries with lower pollution intensities can achieve better
environmental outcomes. Green investment and reduced energy
intensity are critical to balancing growth with sustainability (Ullah
etal., 2024). In addition, the Environmental Kuznets Curve (EKC)
hypothesis suggests that pollution rises with early economic
development but declines after reaching a certain income level.
(Shaw et al., 2010). This suggests that economic growth may also
have a nonlinear impact on environmental pollution.

Pollution Haven Hypothesis emphasizes that foreign direct
investment (FDI) can deteriorate environmental quality in host
countries, especially developing ones. This is because corporations
from developed countries transfer high-pollution factories to
countries with lax environmental regulations. For instance, central
and western China have experienced higher pollution levels due to
lenient environmental oversight, as FDI attracts pollution-intensive
industries, thereby worsening air quality (Wang and Liu, 2019).
Conversely, the pollution halo effect shows that FDI can improve
environmental quality through technology spillovers. This is
because FDI brings advanced, cleaner production technologies.
When paired with stringent environmental standards, FDI can
encourage cleaner production practices and technology transfers,
reducing firms’ pollution intensity by enhancing productivity and
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environmental management capabilities, as observed in regions
with stronger regulations (Wang and Liu, 2024). These contrasting
effects underscore the dual-edged impact of FDI on environmental
performance and the need for robust policy frameworks to
maximize its environmental benefits.

Infrastructure development and technological advancements are
essential for improving environmental performance. For example,
in China, expanding public transportation systems has significantly
reduced private vehicle usage and improved air quality by reducing
total pollutant emissions (Qiu and He, 2017). However, some
scholars point out that traffic-related emissions remain a primary
source of air pollution, particularly in regions like Beijing—
Tianjin—Hebei and Chengdu—Chongqing (Wang et al., 2022).
Technological progress is often linked to improved environmental
quality. Advancements in technology can drive cleaner production
methods, minimize pollutant emissions at their source, enhance
resource efficiency, and further reduce environmental pollution.

The role of government intervention in shaping environmental
performance has been a critical focus of recent research. Among
various initiatives, the government environmental information
regulations stand out as a significant driver of environmental
performance, particularly in the environmental and social
dimensions, achieved through improved information disclosure
and green innovation efficiency (Li et al., 2024). This effect
is especially evident in firms with low political relevance,
high investor attention, and regions with low marketization,
underscoring the importance of targeted and well-designed
regulatory efforts to promote corporate sustainability (Li et al.,
2024b). The effect of government intervention on environmental
performance is also complex and multifaced. Government
intervention, on the one hand, can improve environmental
performance through implementing an enforcing environmental
standards, emissions limits and pollution control measures. On
the other hand, certain government environmental policies may
impose short-term constraints on environmental performance,
because local government may prioritize economics growth over
environmental protection, leading to increase carbon emission
and pollution. For instance, the Natural Resource Asset Departure
Audit pilot program in China showed a significant negative impact
on the environmental performance of companies, especially among
non-state-owned enterprises and in specific regions. This suggests
that while the overarching goal of such policies is to enhance
environmental sustainability, poorly designed or implemented
measures can increase operational pressures, potentially hindering
environmental performance improvements (Yan et al., 2023)

1.2. The Impact of Environmental Information
Disclosure on Corporate Environmental Performance
Based on existing research, corporate environmental information
disclosure can influence corporate environmental performance
through several positive pathways. Firstly, environmental
information disclosure can improve regional environmental
management by enhancing pollutant treatment rates and local
government regulatory efforts, which subsequently improves
regional environmental conditions and enhances corporate
environmental performance (Wang et al., 2023). Secondly,

disclosing environmental information can enhance a corporate’s
reputation and public impression, thereby attracting investor
attention, particularly green finance support. The funds obtained
can be used for technological innovation, improving environmental
technology levels, and strengthening a corporate’s environmental
governance capabilities (Reid and Toffel, 2009). Thirdly,
environmental information disclosure can increase corporate
transparency, attract investors focused on sustainability, and
further promote corporate investment in environmental technology
research and development, which facilitates technological upgrades
and positively impacts environmental governance (Lyon and
Maxwell, 2011). Fourthly, environmental information disclosure
encourages companies to focus on supply chain management,
promoting the development of green supply chains, which reduces
the environmental burden across the industry chain and achieves
more efficient resource utilization (Downar et al., 2021).

However, some scholars have raised concerns regarding the
role of environmental information disclosure. On the one hand,
environmental information disclosure can lead to increased
management costs, especially in the short term. This is particularly
challenging for small enterprises, which may cut back on
environmental protection expenditures in response to disclosure
requirements, thus negatively affecting their environmental
performance (Wang et al., 2023). On the other hand, some
companies may engage in selective disclosure or exaggerate their
environmental actions, causing the disclosed information to fail
in effectively guiding the allocation of social resources, resulting
in actual negative impacts on environmental improvement (Lyon
and Maxwell, 2011). Therefore, while environmental information
disclosure contributes to improving corporate environmental
performance, it is important to address issues related to cost and
authenticity in its implementation to fully realize its utility.

1.3. Gaps and Research Framework

A comprehensive review of existing literature reveals several
gaps in research on corporate environmental performance: First,
most studies focus on either firm level or regional level factors,
lacking an integrated analytical framework that combines
both dimensions. Second, research exploring the relationship
between environmental information disclosure (E) and corporate
environmental performance often stops at examining the overall
correlation, with limited attention paid to the heterogeneity of this
relationship across different contexts. Third, while much of the
literature discusses the theoretical mechanisms through which E
influences corporate environmental performance, there is a lack
of empirical validation of these mechanisms.

To address these gaps, we construct an analytical framework
(Figure 1) that integrates both firm-level and regional-level
factors. The core focus of this study is the impact of environmental
information disclosure on corporate environmental performance,
analyzed through a comprehensive framework that incorporates
both dimensions. We hypothesize that corporate and regional
factors interact to shape corporate environmental performance
outcomes, and as such, we include the following control variables:
At the firm level, we consider the number of employees (10000
people), average technological expenditure per capita (10,000
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CNY), total debt ratio(%), and proportion of tertiary industry
in regional GDP (%) to reflect the internal characteristics and
operational context of firms. At the regional level, we include
variables such as GDP per capita (CNY), population density
(people/km?), green space coverage(%), government budgetary
activity (CNY), trade openness (10,000 USD) and internet
penetration rate (%) to account for the broader economic,
infrastructural, and social environment in which firms operate.

2. METHOD AND DATA SOURCE

2.1. Research Method

This study used panel two-way fixed effect model to estimate
the effect of environmental information disclosure on corporate
environmental performance. The formula used is as following:

CEP=0 +oaE+pX +y+e,

Where corporate environmental performance represents the
performance of corporate entity i in period t. The core explanatory
variable is E, indicating environmental information disclosure.
o is the corresponding coefficient X was the control variable
vector a range of factors that could potentially affect corporate
environmental performance 6, y, ¢, represented individual fixed
effects, time fixed effects, and residuals, respectively.

In this paper, X, include several control variables: PCTE,
POTIIRGDP, PCRGDP, PD, GSR, GBR, and FTD. Previous
studies suggest that per capita technological expenditure may
have a positive impact on corporate environmental performance
(Zhao et al., 2022). This is because higher PCTE often reflects
a region’s focus on innovation and sustainable development,
which can provide firms with advanced technologies and
resources to improve their environmental performance. The

Table 1: Description statistic of variables

proportion of POTIIRGDP might be positively correlated with
corporate environmental performance (Wang and He, 2024).
At the regional level, PCRGDP could have a favorable effect
on corporate environmental performance (He & Wang, 2012).
While PD appears to be negatively associated with corporate
environmental performance (Chen and Zhang, 2023). Moreover,
green space coverage is considered to potentially have a positive
influence on corporate environmental performance (Yin et al.,
2022). GBR may promote corporate environmental performance
to some extent (Kim et al., 2023). And in regions with insufficient
industrial restructuring, FTD might negatively impact corporate
environmental performance (Hao et al., 2021). The specific effects
of these variables require further research and validation to better
understand their mechanisms and contextual dependencies. The
descriptive statistics for each variable are presented in Table 1.

3. EMPIRICAL RESULTS

3.1. Spatiotemporal Evolution Characteristics of
Corporate Environmental Performance

The spatial evolution of corporate environmental performance
demonstrates a pattern of stabilization followed by rapid
improvement, as evidenced by various empirical studies
(Figure 2). This positive shift has been particularly notable
since 2015, highlighting significant advancements in China’s
corporate environmental practices in recent years, especially
beginning in 2015. In 2015, SynTao Green Finance introduced
the Environmental, Social, and Governance index, which
serves as a benchmark for assessing whether a corporation is
operating sustainably and contributing positively to society. The
Environmental Information Disclosure component included in
the Environmental, Social, and Governance index provides the
public with opportunities to evaluate the environmental impact
of corporations. This, in turn, encourages corporations to enhance

PM, ; concentration PM,

Environment information E

disclosure

Total population TP Total number of residents in a given region.

Number of employees NOE Total number of employees in an organization or corporate.
Per capita technology PCTE Total Science and Technology Expenditure divided by Total
expenditure Population

Total debt ratio TDR

risk
Proportion of tertiary

industry in regional GDP economic importance.

The concentration of PM, 5 in the air

To describe the level of environmental information disclosure.

POTIIRGDP The share of the service sector in regional GDP, reflecting its

The regional GDP divided by the total population
Number of people per square kilometer of land area.
The proportion of green space to the total land area in a

Self-generated grid data was used
to match the PM,  concentration at
each enterprise’s location

GTA Database

China City Statistical Yearbook
GTA Database
China City Statistical Yearbook

The proportion of total debt to total assets, indicating financial GTA Database

China City Statistical Yearbook

China City Statistical Yearbook
China City Statistical Yearbook
China City Statistical Yearbook

region, reflecting environmental greening levels.

Per capita regional GDP PCRGDP
Population density PD
Green space ratio GSR
Government budget ratio  GBR

The ratio of government revenue and expenditure to regional

China City Statistical Yearbook

GDP, indicating fiscal involvement.

Foreign trade dependency FTD

The share of actual foreign investment in regional GDP,

China City Statistical Yearbook

showing reliance on international trade.

Internet penetration rate IPR

The proportion of broadband internet users to the total

China City Statistical Yearbook

population, measuring digital accessibility.
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their production methods and improve their environmental
performance, ultimately earning greater public recognition.
Moreover, the observed improvements in corporate environmental
performance can also be attributed to the implementation of
stringent environmental policies by the Chinese government
during this period. These policies likely played a pivotal role
in shaping corporate behavior and driving improvements in
environmental outcomes. However, the observed decline in
environmental impact is a complex phenomenon, influenced
by a combination of corporate efforts and policy interventions.
Therefore, further empirical analysis is necessary to disentangle
and quantify the effects of these factors.

From the perspective of spatial distribution, there are significant
regional disparities in corporate environmental performance
across the East, Central, West, and Northeast regions of China
(Figure 3). Corporations in the Eastern region exhibit the highest
corporate environmental performance, likely due to their advanced
technological capabilities and strong environmental governance.
This is followed by the Central region, where moderate industrial
pollution is offset by emerging technological advancements. The
Western region, characterized by its vast geographical expanse
and a slightly higher median concentration of pollutants, faces
challenges stemming from its reliance on heavy industries
and relatively underdeveloped environmental technologies.
Meanwhile, the Northeast region, despite being an old industrial
base, shows relatively lower median PM, ; concentrations. This
can be attributed to slower economic growth and the decline
of traditional industries, which has led to reduced emissions.
However, the Northeast region may experience localized pollution
spikes during the winter heating season, potentially linked to the
widespread use of coal for heating. This seasonal phenomenon
highlights the need for targeted interventions to address persistent
environmental challenges in this region.

Over time, regional corporate environmental performance has
shown significant trends of change, potentially influenced by various
factors such as regional economic restructuring, technological
advancements, and resource utilization (Figures 4 and 5). In 2011,
the eastern region demonstrated relatively strong environmental
performance, likely due to its advanced technological capacity,
which mitigated the environmental pressures of intensive economic
activities. The western region followed, possibly benefiting from
its lower population density, sparse economic activity, and fewer
industrial pollution sources. Despite its relatively low technological
development, these natural advantages helped maintain a favorable
environmental performance. In contrast, the central and northeastern
regions showed relatively weaker performance. The central region,
heavily reliant on resource-based industries, particularly coal
mining in provinces such as Shanxi, faced significant environmental
pressure. Limited technological capabilities further constrained
pollution control efforts. Similarly, the northeastern region, as a
traditional industrial base, struggled with a high proportion of heavy
industries and delayed industrial transformation, contributing to its
lower environmental performance.

By 2020, the environmental performance landscape had shifted
noticeably across regions. The eastern region maintained its

leading position, likely supported by continued technological
advancements, strong policy backing, and sustained economic
optimization. The northeastern region saw improvements in
environmental performance, potentially reflecting the effects of
industrial restructuring and enhanced pollution control measures.
Technological advancements also likely begin to play a larger role
in mitigating environmental issues. The western region exhibited
stable performance, benefiting from its low population density and
limited pollution sources. While economic activities in the west
were increasing, the overall pollution levels remained relatively
low. The central region, although showing some improvement,
continued to lag behind, with minimal progress in narrowing
the performance gap. This may be attributed to its reliance on
resource-based industries such as coal mining, which exert
significant environmental pressure. The high population density
in some areas further exacerbated environmental challenges, and
the region’s technological capacity remained below that of the
east and northeast.

3.2. Association between E and PM, ,

We apply a two-way fixed effects panel model to examine the
relationship between E and PM,; concentration, as shown in
Model 1 (Table 2). Initially, only E is included in the model in
Model 1, we find that E is significantly and negatively related
to PM, ;. Considering that the existence of omitted variables

Table 2: The impact of environmental performance on
corporate environmental performance

E —0.0515%*
(0.0230)
TP 0.00303
(0.00338)
NOE 2.01e-05%*
(1.13¢-05)
PCTE —0.000944***
(7.47e-05)
TDR 0.937
(1.040)
POTIIRGDP 0.000305%**
(4.45e-05)
PCRG —9.66e-06***
(1.74e-06)
PD —0.166
(0.163)
GSR —0.125%**
(0.0220)
GBR —8.35e-06%**
(1.25¢-06)
FTD 1.29e-05%**
(1.51e-06)
IPR —0.000266**
(0.000107)
Year dummy Control
Constant 39.28%**
(2.837)
Observations 6,007
Number of symbol 1,015
R-squared 0.614

Robust standard errors in parentheses. ***P<0.01, **P<0.05, *P<0.1
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in the model can lead to biased estimation, we add a series of
factors that may affect PM, , to minimize the potential estimation
bias. After controlling these variables, E is still significantly
and negatively related to PM, ;. The results indicate that the
improved environmental information disclosure may reduce
PM, ; concentration. Environmental information disclosure allows
the public and non-governmental organizations to understand
the pollution emissions of enterprises. By increasing external
oversight, it forces enterprises to adopt cleaner production
technologies and reduce pollution emissions.

Among the control variables, several factors, including green space
coverage, industrial structure, and trade openness, show significant
effects on PM, ; concentration. Specifically, the coefficient for
GSR is negative, indicating that higher green coverage may help
absorb pollutants, thereby reducing PM, ; levels (Luo et al., 2023).
The coefficient for the proportion of POTIIRGDP is positive,
suggesting that the growth of the service sector could increase
emissions. For example, studies have found that consumption
activities in the tertiary industry drive significant pollution

E —0.0421%** —0.0489**
(0.0201) (0.0213)
TP —0.000892 0.00443
(0.00401) (0.00362)
NOE 1.43e-05 1.85e-05*
(1.06e-05) (1.08e-05)
PCTE —0.00103%** —0.000999***
(7.33e-05) (7.73e-05)
TDR 0.882 0.977
(0.952) (1.007)
POTIIRGDP 0.000154%%** 0.000310%**
(4.49¢-05) (4.49¢-05)
PCRGDP —1.26e-05%** —7.59e-06***
(1.80e-06) (1.68e-06)
PD 0.685%** 0.107
(0.129) (0.133)
GSR —0.0821#** —0.112%**
(0.0181) (0.0216)
GBR —5.92e-06%** —8.84¢-06%**
(1.22e-06) (1.29¢-06)
FTD 5.82e-06%** 1.37e-05%**
(1.66¢-06) (1.56¢-06)
IPR —0.0003 1 5*** —0.000283%**
(8.78e-05) (0.000107)
Total Size
Proportion of Secondary
Industry in GDP
Registered Population
Year Dummy Control Control
Constant 40.09%** 37.01%**
(3.315) (3.043)
Observations 5,328 5,865
Number of symbol 1,008 1,015
R-squared 0.597. 0.629.

Table 3: Robustness tests on the impact of E on corporate environmental performance

emissions along supply chains, especially in interprovincial
trade, where consumer provinces may shift pollution emissions to
producer provinces (Wang et al., 2024). Additionally, FTD trade
openness may lead to increased energy consumption and pollution
through industrial expansion, potentially raising PM, ; levels (Cole
et al., 2017). Incorporating these control variables enhances the
explanatory power of the model and provides insights into the
potential impacts of E on PM, ; concentration.

3.3. Robust Test

We conducted two robustness tests to demonstrate the reliability
of our results. First, to address potential estimation bias caused
by extreme outliers, we applied truncation tests at the 1% and
5% levels (Models 1 and 2 in Table 3). Second, we used total
employment to measure firm size. Notably, firm size can also
be measured using fixed assets, as both total employment and
fixed assets reflect the scale of a firm’s resources and production
capacity. Total employment represents the scale of human
resources and reflects labor input, while fixed assets capture capital
investment and production infrastructure, representing the physical

—0.0480** —0.0479%* —0.0519%**
(0.0231) (0.0230) (0.0230)
0.00325 0.00265

(0.00339) (0.00323)
1.75e-05 2.21e-05*
(1.10e-05) (1.15¢-05)
—0.000930%** —0.00101*** —0.000961***
(7.42¢-05) (7.88e-05) (7.36e-05)
1.038 0.969 0.773
(1.045) (1.075) (1.039)
0.000306%** 0.000222%%**
(4.45¢-05) (4.37¢-05)
—9.68e-06*** —7.26e-06%** —1.11e-05%%*%*
(1.74e-06) (1.86¢-06) (1.67¢e-06)
-0.169 0.273* 0.267*
(0.163) (0.149) (0.161)

—0.125%** —(0.125%** —0.0873%*%**

(0.0221) (0.0217) (0.0194)
—8.39e-06%*** —2.10e-06%** —4.69e-06***

(1.25¢-06) (7.27¢-07) (1.21e-06)

1.30e-05%%** 5.15e-06%%* 1.07e-05%%%*

(1.51e-06) (8.65¢-07) (1.39¢-06)

—0.000266** —0.000194* —0.000329%**

(0.000107) (0.000115) (9.87¢-05)

0*
(0)
0.220%%**
(0.0603)
—0.000870%**
(0.000109)
Control Control Control
39.30%** 30.67%*** 41.58%**
(2.851) (3.416) (0.765)
6,010 6,005 6,007
1,015 1,015 1,015
0.613. 0.603. .0.621

Robust standard errors in parentheses. ***P<0.01, **P<0.05, *P<0.1
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resources and operational capacity of a firm. To avoid potential
estimation bias arising from different methods of measuring firm
size, we replaced total employment with fixed assets (Model 3).
Furthermore, we replaced the share of the secondary industry in
GDP with the share of the tertiary industry, as both indicators can
effectively reflect the industrial structure (Model 4). Additionally,
we replaced total population with registered population because
registered population more accurately reflects the number of long-
term residents within a region, excluding the impact of transient
populations. This improves data stability and explanatory power,
particularly for analyzing the long-term relationship between
local economic activities and environmental outcomes (Model 5).

3.4. Endogeneity Test

Endogeneity arises from two primary sources: omitted variable
bias and reverse causality. The inclusion of a comprehensive
set of control variables in the model has partially mitigated the
issue of omitted variables (Table 4). Reverse causality, on the
other hand, pertains to the bidirectional relationship between
environmental information disclosure (E) and corporate
environmental pollution levels. Specifically, firms with higher
levels of E may be incentivized to enhance their environmental
technologies, thereby reducing pollutant emissions. Conversely,
firms with lower levels of pollutant emissions may be more
inclined to disclose environmental information to gain goodwill
from governments and the public, as well as to attract additional
investment.

Table 4: Heterogeneity analysis of the impact of E on
corporate environmental performance

E —0.0630**
(0.0279)
TP 0.00589*
(0.00327)
NOE 2.47e-05%*
(1.13e-05)
PCTE —0.000923***
(0.000101)
TDR 1.184
(0.937)
POTIIRGDP 0.000279%**
(3.94e-05)
PCRGDP —7.47e-06%**
(1.92¢-06)
PD 0.108
(0.179)
GSR —0.0989%***
(0.0276)
GBR —8.68e-06%**
(1.15¢-06)
FTD 1.32e-05%**
(1.42¢-06)
IPR —0.00852%*
(0.00371)
Year Dummy Control
Observations 5,070
Number of symbol 969
R-squared 0.623
cdf 3874

To address this endogeneity, we implemented an instrumental
variable (IV) regression analysis. Drawing on prior research
(Casey and Klemp, 2017) we employed historical levels of E
as an instrumental variable for current E. The relevance of this
instrument is rooted in its ability to influence current E practices
through historical disclosure levels, which subsequently affect
PM levels. The exogeneity of the instrument is supported by the
assumption that current PM levels do not exert a causal influence
on historical E practices.

The first-stage regression results confirm the validity of the
instrument, with the Kleibergen-Paap Wald rk F statistic reaching
1025.40, surpassing the critical threshold for a 15% maximal IV
size. Additionally, the Cragg-Donald Wald F statistic of 3848.16
further substantiates the strength of the instrument.

In the second stage, the results corroborate the effectiveness
of the instrument. The Kleibergen-Paap Wald rk F statistic and
Cragg-Donald Wald F statistic remain consistent at 1025.40 and
3848.16, respectively, underscoring the robustness of the first-
stage instrument. Notably, the coefficient of E remains negative
and statistically significant, providing compelling evidence of its
role in reducing PM levels. These findings reinforce the robustness
of the model and establish a credible causal relationship between
E and pollutant emissions.

3.5. Heterogeneity Test

Considering the effect of E on corporate environmental
performance may vary across regions with population size,
technological investment level and green space coverage, we
conduct the heterogeneity test (Table 5). The findings indicate
that in regions with higher population densities, the positive
association between E and corporate environmental performance
is more pronounced. This suggests that densely populated areas
may amplify the effectiveness of E, likely due to greater public
scrutiny, heightened environmental awareness, and increased
pressure on firms to comply with environmental standards. The
interaction between E and per capita technological expenditure

Table 5: Heterogeneity of the impact of environmental
information disclosure on corporate environmental
performance

E 0.0876** —0.103%** —0.0725%**

(0.0421) (0.0281) (0.0255)
e*TP —0.000167***

(3.54¢-05)
e*PCTE 2.45e-05%**
(4.38¢-06)
e*GSR 0.00182%**
(0.000594)

Control variable Control Control Control
Year dummy Control Control Control
Constant 36.80%** 41.06%** 39.99%%**

(2.799) (2.822) (2.827)
Observations 6,007 6,007 6,007
Number of symbol 1,015 1,015 1,015
R-squared 0.616 0.616 0.615

Robust standard errors in parentheses. ***P<0.01, **P<0.05, *P<0.1

Robust standard errors in parentheses. ***P<0.01, **P<0.05, *P<0.1
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reveals a significant heterogeneity. In regions with lower levels
of technological investment, E has a stronger positive impact on
corporate environmental performance. This is because in these
regions, limited by technology level, companies may have previous
addressed basic environmental issues. Thus, implementing
relatively simple environmental measures can significantly
improve performance by reducing emissions, optimizing resource
utilization, and enhancing energy efficiency, ultimately contributing
to sustainable development and improved corporate reputation. In
contrast, in regions with higher technological expenditure, firms
may have already leveraged advanced technologies to enhance
their environmental performance, thereby reducing the incremental
effectiveness of E. A similar pattern emerges in the interaction
between E and green space coverage. While green spaces
independently contribute to improved environmental quality,
their interaction with E in regions with extensive green space
coverage appears to moderate the direct effect of E on corporate
environmental performance. This attenuation may be attributed
to the pre-existing ecological advantages in such regions, which
limit the additional improvements that E can achieve. Conversely,
in regions with limited green space, E plays a more critical role
in enhancing firms’ environmental practices by compensating for
the lack of natural ecological benefits.

4. CONCLUSION AND DISCUSSION

Against the backdrop of global warming and air pollution
threatening human survival and sustainable development, this
study investigates the impact of environmental information
disclosure (E) on corporate environmental performance and
presents several key findings. First, environmental performance
exhibits distinct temporal and spatial trends. Over time, corporate
environmental performance follows a pattern of initial stabilization
followed by rapid improvement. Spatially, the Eastern region
demonstrates the highest performance due to its advanced
technologies and robust environmental governance, while the
Central and Western regions show moderate improvements, and
the Northeast faces unique challenges, including its reliance on
heavy industries and seasonal pollution spikes. Second, baseline
regression and robustness checks confirm that E significantly
enhances environmental performance by improving regional
air quality, demonstrating that greater transparency in corporate
environmental practices effectively reduces pollutant emissions.
Third, the effects of E exhibit notable regional heterogeneity, with
stronger impacts observed in areas of high population density
and significant technological investment. Additionally, regions
with greater green space coverage experience amplified positive
effects of E. Fourth, mechanism analysis reveals that E indirectly
improves environmental performance by optimizing corporate
resource allocation, such as increasing total assets, and enhancing
financial structures, including reducing financing costs.

These findings suggest several important policy implications.
Governments should actively encourage enterprises to enhance the
quality and transparency of environmental information disclosure,
leveraging it as an effective tool to improve air quality and
corporate environmental performance. Policy frameworks must
be tailored to local conditions, leveraging the technological and

demographic advantages of developed regions while providing
targeted support for less-developed areas to avoid a one-size-fits-
all approach. Additionally, efforts to optimize corporate resource
allocation and improve financial structures, such as promoting
green financing and strengthening corporate governance, can
further amplify the benefits of environmental transparency.
Integrating these measures with regional environmental strategies
can enhance the overall impact of E across diverse regions.

Despite its contributions, this study has several limitations. First,
the focus on A-share listed companies in China may limit the
generalizability of the findings to other regions or unlisted firms.
Future research could expand the sample to include companies
from various sectors and regions, enabling more comprehensive
analysis and refining policy insights. Second, while the study
identifies the positive effects of E, further investigation is needed
to assess the long-term sustainability of these improvements
and potential unintended consequences. Third, although the
study explores some mechanisms through which E influences
environmental performance, additional pathways remain
unexplored. Future research should examine a broader range of
mechanisms, such as the role of green innovation and supply
chain dynamics, to deepen understanding. Expanding the scope
of analysis to include cross-regional comparisons and industry-
specific characteristics will help refine these insights and provide
a more holistic understanding of how E drives corporate and
environmental sustainability.
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