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Abstract
Amid intensifying climate commitments, this paper investigates whether and how carbon disclosure quality (CDQ) trans-
lates into corporate financial performance (CFP), and whether internal control (IC) strengthens this translation. Using a 
balanced panel of 1,218 Chinese A-share firms over 2010–2023, we build a multidimensional CDQ index – covering car-
bon governance, strategies and targets, footprints, and relevance/reliability – weighted via the entropy method and lagged 
to mitigate reverse causality. The sample comprises 15,834 firm-year observations, and models include firm, year, and in-
dustry fixed effects with clustered standard errors. Three-way fixed-effects estimations and two-step system GMM address 
unobserved heterogeneity and endogeneity; diagnostics (no AR (2), valid Hansen test) support instrument validity. Analy-
ses further control for size, leverage, institutional ownership, board independence, ownership concentration, CEO duality, 
audit quality, heavy-polluting industry, and state ownership. The study finds that higher CDQ significantly improves CFP. 
Further, IC positively moderates the CDQ–CFP link: firms with stronger IC convert transparent carbon reporting into 
greater financial value, consistent with stakeholder theory. Results remain robust to an alternative market-based proxy 
(market-to-book ratio) and to exclusion of pandemic years (2020–2021), and are insensitive to multicollinearity checks. 
This study advances theory by demonstrating that credible climate disclosure yields financial benefits in an emerging 
market when coupled with effective internal governance; advances practice by highlighting that managers and regulators 
should pair disclosure mandates with IC reinforcement; and advances method by offering a replicable, Python-assisted 
scoring framework aligned with TCFD/ISSB guidance. Policy and investment implications follow: encouraging credible 
carbon reporting and strengthening internal control can lower information asymmetry, bolster legitimacy, and enhance 
firm valuation as economies transition to low carbon.
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Introduction
Corporate financial performance (CFP) refers to the fi-
nancial value created by a firm and recognized by capital 
markets [1; 2]. While enhancing CFP is a core business 
objective, it is often achieved at the expense of environ-
mental and social sustainability. Decades of profit-driven 
business activities have exacerbated climate change, threat-
ening ecosystems and human well-being [3–6]. Prioritiz-
ing shareholder interests over those of stakeholders may 
jeopardize the legitimacy and long-term viability of a com-
pany [7; 8]. Empirical research shows that companies that 
integrate stakeholder engagement and sustainability into 
their operations tend to achieve better long-term market 
performance and financial results [9].
Given that companies are among the world’s largest ener-
gy consumers and carbon emitters [4; 10], their emission 
reduction efforts directly reflect their commitment to cre-
ating a sustainable CFP creation [11–13]. As a core com-
ponent of environmental governance, carbon disclosure 
provides stakeholders with forward-looking information 
on how companies measure, manage, and reduce their car-
bon footprint [14; 15]. The perceived quality of carbon dis-
closure, including completeness, accuracy, reliability, and 
timeliness, plays a critical role in influencing stakeholders’ 
judgments and behaviors [16; 17]. High-quality carbon 
disclosure can build stakeholder trust, enhance corporate 
reputation, and support investors, regulators, and the pub-
lic to make informed decisions [18].
With the growing global demand for sustainable CFP 
and climate action, China offers an attractive research 
environment for this study. As the world’s second-largest 
economy and largest carbon emitter (about 30% of global 
emissions), corporate carbon disclosure in China is critical 
to achieving national sustainable development goals and 
global climate governance [19–22]. China’s capital market 
has more than 5,400 listed companies and ranks second in 
the world in terms of market capitalization, providing a 
valuable research environment for exploring the impact of 
carbon disclosure quality (CDQ) on CFP [23; 24].
Despite the growing attention paid by academics and pol-
icymakers to the empirical relationship between CDQ and 
CFP, the conclusions are still unclear. While some studies 
report that high-quality carbon disclosure has a positive 
impact on CFP [25–27], other studies have found negative, 
insignificant, or even nonlinear associations between the 
two [2; 28; 29]. These mixed results suggest that the associ-
ation may be context-dependent and shaped by firm-spe-
cific governance mechanisms, which influence how disclo-
sure practices translate into financial outcomes.
Internal control (IC) is one such mechanism. Effective IC 
can ensure the integrity, consistency, and compliance of 
financial and non-financial information, thereby improv-
ing the reliability of carbon disclosure [30]. Effective IC 
can mitigate risks such as fraud and false reporting, while 
enhancing stakeholders’ trust in the reliability of disclosed 
environmental information [31; 32]. However, despite the 
well-established role of IC in corporate governance and fi-

nancial reporting, few studies have explicitly explored how 
IC moderates the relationship between CDQ and CFP [33; 
34]. To address these shortcomings, this study explores 
whether and how CDQ affects CFP, with a particular em-
phasis on the moderating role of IC.
This study has three main contributions. First, it expands 
stakeholder theory by empirically testing the link be-
tween CDQ and CFP in the context of emerging markets 
with significant climate responsibilities. Second, it en-
riches the governance literature by revealing the moder-
ating effect of IC on the relationship between disclosure 
practices and financial outcomes. Third, from a methodo-
logical perspective, this study constructs a context-sensi-
tive index for assessing the CDQ of Chinese listed compa-
nies, providing a more nuanced measurement framework 
that is consistent with local institutional conditions and 
reporting practices.
The remainder of the paper is structured as follows: sec-
ond section reviews the relevant literature and proposes 
research hypotheses. Third section details the data, vari-
able definitions, and empirical methods. Fourth section 
presents and discusses the empirical results. Finally, fifth 
section summarizes the main findings, highlights theoreti-
cal and practical implications, and outlines future research 
directions.

Literature Review  
and Research Hypotheses

Carbon Disclosure Quality  
and Corporate Financial Performance
With the growing global focus on climate change and 
decarbonization commitments, carbon disclosure has 
become a core component of corporate environmental 
governance and a key dimension in the broader Environ-
mental, Social, and Governance (ESG) framework [35; 36]. 
According to stakeholder theory [7; 37], companies have 
to meet the information needs of not only shareholders, 
but also regulators, customers, employees, and the wider 
community. High-quality carbon disclosure is a reliable 
signal of a company’s commitment to environmental sus-
tainability and helps enhance stakeholder trust by improv-
ing transparency, accountability, and engagement [15; 16; 
38]. In contrast, low-quality or superficial disclosures may 
cause stakeholders to be skeptical, undermine confidence, 
and may damage the legitimacy and long-term reputation 
of the company [25; 39].
Empirical studies on the relationship between CDQ and 
CFP have mixed results. Some studies have found evi-
dence supporting a positive relationship. For example, 
Lu et al. [26] reported that carbon disclosure significant-
ly increased the return on assets (ROA) of companies in 
non-carbon-intensive industries, and the positive effect 
persisted. Similarly, Cao et al. [25] found that CDQ was 
positively correlated with Tobin’s Q (TQ), while Sun et al. 
[27] demonstrated that voluntary carbon emissions disclo-
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sure helped to increase market capitalization (MC). How-
ever, other studies have shown that the financial benefits 
of carbon disclosure are not universal. For example, Asyifa 
and Burhany [40] found that carbon disclosure had no sig-
nificant effect on TQ, and Siddique et al. [29] and Kurnia et 
al. [28] also reached the same conclusion.
Some studies even revealed negative or nonlinear effects. 
Siddique et al. [29] found that carbon disclosure was nega-
tively correlated with ROA, while Zhu et al. [2] highlighted 
a U-shaped relationship between interactive carbon dis-
closure and TQ, indicating that information disclosure will 
only benefit CFP after exceeding a certain threshold. Sim-
ilarly, Wang et al. [41] found that carbon disclosure may 
initially suppress ROA and subsequently make a positive 
contribution in the long run.
Taken together, the existing literature suggests that there 
are four broad empirical patterns between CDQ and CFP – 
positive, negative, zero, and nonlinear relationships. These 
inconsistencies can be attributed to differences in measure-
ment methods, sample contexts, and time frames. Given 
the inconclusive evidence and the specific institutional and 
regulatory environment of China’s capital market, further 
empirical research is necessary to elucidate how CDQ af-
fects CFP of Chinese listed companies.
Based on stakeholder theory, transparent and credible dis-
closure practices can strengthen stakeholder relationships 
and legitimacy. This study proposes the following hypoth-
esis:
H1: Carbon disclosure quality has a positive relationship 
with corporate financial performance.

Carbon Disclosure Quality,  
Internal Control, and Corporate  
Financial Performance
IC refers to the institutional mechanisms and processes 
established within a company. These mechanisms are im-
plemented by the board of directors, management, and 
other corporate personnel [42]. Their primary aim is to 
protect the interests of various stakeholder groups. This is 
achieved by reducing opportunistic behavior, enhancing 
accountability, and improving transparency [7]. In the 
broader context of ESG and sustainability governance, ef-
fective IC can reasonably ensure that financial and non-fi-
nancial reporting is accurate, timely, and consistent with 
regulatory requirements and stakeholder expectations 
[43; 44].
Effective IC is particularly important when it comes to 
complex and technical disclosures such as carbon-related 
information. Previous research shows that companies with 
effective IC are better able to ensure that climate-related 
disclosures are complete, verifiable, and consistent with in-
ternational frameworks and market expectations [34; 45]. 
This not only enhances the credibility and comparability of 
disclosed data but also demonstrates the company’s broad-
er commitment to sustainable development goals [45]

As the cornerstone of corporate governance, IC has long 
been recognized as a key factor in determining a compa-
ny’s financial performance. On the one hand, effective IC 
can reduce the risk of financial misstatement, fraud, and 
operational inefficiency, thereby supporting profitabili-
ty and enhancing investor confidence [46]. On the other 
hand, by promoting ethics, compliance, and transparency, 
IC helps build stakeholder trust and reinforces the legit-
imacy of corporate operations [47]. In addition, effective 
IC incorporates environmental indicators and sustainable 
development goals into operational oversight [30]. This 
helps ensure that corporate strategies are aligned with cli-
mate objectives. Therefore, IC is not only a safeguard for 
financial reporting, but also a governance infrastructure 
that enables companies to achieve sustained CFP.
Empirical research consistently supports the positive role 
that IC plays in driving CFP. For example, Cheng et al. [48] 
and Wang et al. [49] found that effective IC significantly im-
proves total factor productivity (TFP), while Zhang and Su 
[44] showed that IC has a strong positive impact on both 
ROA and Return on Equity (ROE). In contrast, Baugh et 
al. [50] demonstrated that IC material weaknesses (ICMW) 
are associated with lower stock prices and lower ROE, high-
lighting the financial risks of weak governance systems.
In addition to its direct impact on CFP, IC can also amplify 
the financial benefits of corporate information disclosure. 
Yuan et al. [51] found that ESG disclosure is more effective 
in reducing financial irregularities when companies operate 
under stronger internal and external monitoring structures. 
Meng et al. [52] further demonstrated that IC can enhance 
the positive effect of environmental disclosure quality on 
easing financing constraints. In contrast, Boulhaga et al. 
[53] emphasized that the interaction term of IC weaknesses 
and ESG ratings has a negative and severe impact on TQ.
When applied to carbon emission disclosure, these in-
sights point to the fact that a robust information disclosure 
system can enhance the reliability, consistency, and cred-
ibility of reported carbon information. This in turn can 
reduce stakeholder uncertainty, build trust, and transform 
high-quality information disclosure into tangible financial 
advantages, such as improved financing access and lower 
equity costs. According to stakeholder theory, firms with 
higher carbon disclosure quality are better positioned to 
leverage environmental transparency to achieve long-term 
improvements in CFP. While the relationship between 
IC and corporate value or disclosure has been extensively 
studied, its potential moderating role, particularly in the 
relationship between CDQ and CFP, has received relatively 
limited empirical attention. This gap is especially evident 
in studies related to China.
Given this theoretical foundation and empirical evidence, 
this study proposes the following hypothesis:
H2: Internal control positively moderates the relationship 
between carbon disclosure quality and corporate financial 
performance, such that the relationship is stronger when in-
ternal control is more effective.
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Research Design

Sample Selection
This study employs a balanced panel dataset comprising 
Chinese A-share listed companies from 2010 to 2023. This 
study focuses on Chinese A-share listed companies – firms 
incorporated in mainland China, listed on the Shanghai or 
Shenzhen Stock Exchange, and traded in Renminbi (RMB) 
[24]. Two primary reasons underpin the selection of this 
time period. First, China committed to carbon emission 
reduction targets at the 2009 Copenhagen Summit and 
subsequently introduced a series of climate-related reg-
ulatory measures. Additionally, on 1 July 2009, the Basic 
Standards for Enterprise Internal Control began to be 
enforced for listed companies. Considering the lag in the 
actual implementation of these measures [30], 2010 is an 
appropriate starting point for empirical analysis. Second, 
2023 was set as the endpoint to ensure the dataset remains 
up-to-date while fully covering the required variables over 
a meaningful period.
Only firms that consistently provided complete infor-
mation on all key variables during the study period were 
included in the final sample, ensuring consistency and 
minimising biases caused by missing data. To enhance 
comparability and control for industry-specific effects, 
the sample excludes firms in the financial sector (due to 
their unique accounting standards and regulatory require-
ments) and companies designated as “special treatment” 
(ST) or “special transfer” (PT) due to financial distress or 
regulatory penalties.
After applying these criteria, the final balanced panel 
comprises 17,052 firm-year observations covering 1,218 
A-share listed companies in China from 2010 to 2023.

Data and Variables

Data Source
The empirical analysis in this study is based entirely on 
secondary data. These data are obtained from reliable and 
well-established sources. This approach helps to enhance 
the robustness and credibility of the research findings. 
Specifically, financial information at the corporate level 
and key company attributes were extracted from the Chi-
na Stock Market & Accounting Research (CSMAR) data-
base. As one of the most authoritative financial databases 
in China, CSMAR has been widely used in peer-reviewed 
research and is widely recognised by researchers both do-
mestically and internationally [25; 54].
The CDQ index was developed using content analysis. It 
is based on information disclosed in corporate annual re-
ports, sustainability reports, corporate social responsibility 
(CSR) reports, and ESG reports. All of these reports are 
publicly available through Cninfo (http://www.cninfo.com.
cn/new/index) [8; 30; 55]. Cninfo, as the official disclosure 
platform designated by the China Securities Regulatory 
Commission (CSRC), provides standardised and compre-
hensive documents for all listed companies. Additionally, 
IC data was extracted from the DIB database, maintained 

by Shenzhen Dibo Risk Management Technology Co., Ltd. 
The DIB database is recognised as China’s first specialised 
platform for storing corporate internal control informa-
tion. It is widely used and frequently cited in empirical re-
search on corporate governance [56].

Dependent Variable
In this study, CFP is defined as the financial value created 
by a firm and recognized by capital markets [1; 2]. To cap-
ture this market-oriented perspective, TQ is adopted as a 
proxy variable for CFP. TQ is calculated by dividing the 
firm’s market value by its asset replacement cost and serves 
as an indicator of investor confidence and the firm’s future 
expansion potential [57; 58]. In prior research in the ESG 
field, TQ has been used to assess firm value from a mar-
ket-oriented perspective [53; 59]. To ensure the robustness 
of the research results, this study further introduces the 
market to book ratio (MB) as an alternative indicator [59; 
60]. MB compares a company’s market capitalization with 
its equity book value, providing an additional perspective 
on how the market assesses company value.

Independent Variable
In this study, the independent variable – CDQ – measures 
the extent of corporate carbon-related disclosure in terms 
of accuracy, completeness, timeliness, comparability, and 
verifiability [17; 25]. Given that Chinese companies have 
a relatively low level of participation in voluntary surveys 
such as CDP [61; 62], and China currently lacks a unified 
carbon disclosure standard and evaluation index system, 
resulting in variations in disclosure quality among compa-
nies and posing challenges for comparability and assess-
ment [63]. The CDQ index is derived from a purpose-built 
structured assessment framework (Table 1), which aims to 
comprehensively evaluate the transparency and credibility 
of corporate carbon disclosure from multiple dimensions. 
It was constructed in accordance with the guidelines pro-
vided by TCFD, ISSB, GRI, MOF et al. [64], etc., as well as 
the results of previous studies [61; 63].
Specifically, the CDQ index comprises four core compo-
nents: (A) Carbon Governance Mechanisms, (B) Carbon 
Strategies and Targets, (C) Carbon Footprints, and (D) 
Relevance and Reliability. Each dimension is operation-
alised through five detailed sub-indicators, resulting in a 
total of 20 scoring items, with a maximum score of 50 
points. To ensure consistency and reproducibility, the 
data collection process utilised a custom-developed Py-
thon script that systematically extracted relevant corpo-
rate reports from Cninfo and parsed their content to sup-
port the scoring process. This method ensures that CDQ 
measurements remain objective and reproducible across 
different companies and reporting periods. While the 
text retrieval method ensures replicability, handling syn-
onyms, negations, and context-specific meanings in car-
bon-related disclosures is a challenge. We recognize this 
limitation and suggest that future work could integrate 
advanced Natural Language Processing (NLP) techniques 
to improve the accuracy and depth of semantic interpre-
tation.



Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics35

Table 1. Carbon Disclosure Quality Evaluation Indicators and Criteria

First-Level 
Indicator

Second-Level 
Indicator Evaluation Criteria

A. Carbon 
Governance 
Mechanisms

A1. Board supervision
1 point if the report discloses environmental protection concepts, envi-
ronmental policies, circular economy initiatives, or green development 
strategies; 0 otherwise.

A2. Management  
Responsibilities

1 point if the report identifies the regulatory body responsible for address-
ing climate change; 0 otherwise.

A3. Employee  
Involvement

1 point if the report discloses mechanisms for encouraging employee participa-
tion in carbon reduction, such as environmental education or training; 1 addi-
tional point if the report describes participation in environmental campaigns, 
social welfare, or community activities; maximum 2 points; 0 otherwise.

A4. Risk Management 
System

1 point if the report describes environmental management systems or 
related policies and procedures for identifying, assessing, and managing 
climate-related risks and opportunities; 0 otherwise.

A5. Risks and Opportu-
nities Identification

2 points if both climate-related risks and opportunities are disclosed; 1 
point if only risks or opportunities are disclosed; 0 otherwise.

B. Carbon 
Strategies  
and Targets

B1. Low-Carbon  
Transition Strategy 1 point if a low-carbon transition strategy is disclosed; 0 otherwise.

B2. Carbon  
Reduction Target

0 points if no target is disclosed; 2 points for qualitative targets; 4 points 
for quantitative targets.

B3. Other Climate 
Management Goals 2 points if other climate-related goals are disclosed; 0 otherwise.

B4. Emission  
Reduction Measures

0 points if no actions are disclosed; 2 points for qualitative information; 4 
points for quantitative details on implementation.

B5. Low-Carbon Busi-
ness Transformation

0 points if no classification of products/services is disclosed; 2 points for 
qualitative information; 4 points for quantitative disclosure of low-carbon 
products/services.

C. Carbon 
Footprints C1. Scope 1 Emissions 0 points if Scope 1 emissions are not disclosed; 2 points for qualitative 

disclosure; 4 points for quantitative disclosure.

C2. Scope 2 Emissions Same as C1.

C3. Scope 3 Emissions Same as C1.

C4. Emission Intensity 0 points if carbon intensity indicators are not disclosed; 2 points for quali-
tative information; 4 points for quantitative disclosure.

C5. Emission Changes 0 points if changes in total emissions (Scope 1 and 2) are not reported; 2 
points for qualitative disclosure; 4 points for quantitative disclosure.

D. Relevance 
and Reliability D1. Value Chain  

Engagement

1 point if the report discusses climate-related engagement with value chain 
partners, such as information exchange or joint initiatives with suppliers 
and customers; 0 otherwise.

D2. Supply Chain  
Management

1 point if the report discloses climate-related requirements for suppliers or 
supply chain due diligence; 0 otherwise.

D3. Other Climate 
Information

1 point if any additional climate-related indicators relevant to the compa-
ny’s operations are disclosed; 0 otherwise.

D4. Disclosure  
Channels

1 point if disclosed in financial statements; 2 points if disclosed in a CSR 
or sustainability report; 4 points if disclosed in a stand-alone environmen-
tal or ESG report.

D5. Disclosure  
Standards

1 point if the report follows an established reporting framework (e.g., 
GRI); 0 otherwise.

Source: TCFD, MOF et al. [64], ISSB, and CSMAR database. 
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When constructing composite indicators, it is crucial to 
ensure the reliability and validity of multi-indicator indices 
[65; 66]. To this end, a series of tests were conducted prior 
to index construction. The Kaiser-Meyer-Olkin (KMO) in-
dex score was 0.926, and the Bartlett sphericity test was sta-
tistically significant (χ² (190) = 202.000, p < 0.001), indicat-
ing that the sample was suitable for factor analysis and that 
there was sufficient correlation among the indicators [67; 
68]. The Cronbach’s alpha coefficients and composite reli-
ability (CR) for each dimension exceeded the benchmark 
value of 0.70, confirming strong internal consistency [69]. 
The average variance extracted (AVE) for all constructs was 
above 0.50, providing evidence of convergent validity [70].
Considering the limitations of the equal-weight scheme 
[12] and the potential subjectivity of manual weight meth-
ods [8]. This study adopted the entropy weight method 
(EWM) to assign objective weights to the CDQ dimen-
sions, which has been widely recognized and applied [71]. 
EWM was originally proposed by Shannon [72] in the con-
text of information theory, determines the contribution of 
each dimension based on its information entropy, which 
reflects the degree of dispersion in the data. The CDQ in-
dex construction process is divided into three stages:
Stage 1: Standardization. To ensure comparability across 
companies and years, the raw scores for the four dimen-
sions of CDQ were standardised using the minimum-max-
imum scaling method:

( ), ,

, , , ,
,                                    1ijt j min t

ijt
j max t j min t

D D
Z

D D
−

=
−

where  ijtD represents the raw score for firm 𝑖 on dimen-
sion 𝑗 in year 𝑡, while , ,j max tD  and , ,j min tD  represent the 
maximum and minimum scores for dimension 𝑗 in year 𝑡. 
As all indicators are positively framed, no reverse coding 
was required.
Stage 2: Weight Derivation via Entropy. After standardi-
sation, calculate the proportion of each company’s score in 
each dimension relative to the total score:
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1
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ijt n

ijti
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Z
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∑
where ijtp  represents the proportion of firm  𝑖’s score on 
dimension 𝑗 in year 𝑡, and n is the total number of firms.
The entropy for each dimension was computed as:
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where T  denotes the total number of years ( T  =14),  n  
denotes the number of firms ( n  = 1,218), thus, N= n T  

represents the total number of firm-year observations in 
the entropy calculation. Since the entropy is derived from 
the pooled distribution of indicator values across all firms 
and years, the normalization constant 1/ ( )ln N  follows the 
standard Shannon-entropy formulation [72]. If ijtp = 0, the 
term is defined as zero to maintain numerical stability. 

The degree of information utility for each dimension was 
defined as 1j jd e= − , and the standardised weights are 
calculated as:
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Ensure that the sum of all weights equals one.
Stage 3: Composite CDQ Index Calculation. Finally, the 
CDQ index for each firm-year was derived by aggregating 
the standardised dimension scores according to their re-
spective entropy weights:

( )
4

1

.                                      5it j ijt
j

CDQ w Z
=

=∑
Higher values of itCDQ  (bounded between 0 and 1) in-
dicate superior carbon disclosure quality. To mitigate the 
issue of reverse causality, the CDQ variable is lagged by one 
year when included in the regression model [61].

Moderating Variable and Control Variables
In this study, IC serves as a moderating variable. IC is 
defined as the processes established by an organisation’s 
board of directors, management, and relevant employees 
to provide reasonable assurance for achieving operation-
al, reporting, and compliance objectives [42]. Following 
previous empirical studies [49; 56; 73], the IC index was 
obtained from the DIB database and standardised by divid-
ing its original value by 100. A higher standardised value 
indicates more effective IC. To mitigate endogeneity and 
temporal reverse causality, the IC index is lagged by one 
period [49].
To account for firm-specific heterogeneity and align with 
existing literature, several firm-level control variables were 
included in both regression models. 
Firm Size (Size), measured as the natural logarithm of total 
assets, controls for the resource availability and scale ef-
fects that may influence both disclosure practices and fi-
nancial performance [2; 74; 75]. 
Leverage (LEV), defined as the ratio of total liabilities to to-
tal assets, captures financial risk and debt pressure, which 
can affect both the incentive and ability to engage in car-
bon disclosure [41; 54; 76].
Institutional Investor Ownership (IIO), expressed as the 
proportion of shares held by institutional investors, reflects 
external monitoring intensity, which may shape govern-
ance practices and disclosure quality [77; 78]. 
Independent Director Ratio (IDR), the proportion of in-
dependent directors on the board, serves as a proxy for 
board independence and its capacity to ensure transpar-
ency [54; 79].
Ownership Concentration (Top1), measured by the largest 
shareholder’s ownership proportion, accounts for the in-
fluence of dominant shareholders on strategic decisions, 
including disclosure policies [79; 80].
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Additionally, several governance and environmental fac-
tors are controlled for using dummy variables: 
CEO Duality (Dual) equals 1 if the CEO also serves as 
board chair and 0 otherwise, capturing potential agency 
risks and weakened oversight [79; 81; 82].
Audit Quality (Big4) equals 1 if the firm engages one of the 
Big Four audit firms, indicating higher external assurance 
and disclosure credibility (Deloitte, PwC, EY, or KPMG), 
and 0 otherwise [4; 8].
Heavily Polluting Industry (Heavy) equals 1 for firms op-
erating in environmentally sensitive industries, controlling 
for differential regulatory pressure and disclosure require-
ments [83; 84].
State-Owned Enterprises (SOEs) equals 1 for state-owned 
enterprises, as ownership structure may affect both compli-

ance incentives and stakeholder expectations  [79; 82; 84].
To reduce the impact of outliers, all continuous variables 
are winsorized at the 1st and 99th percentiles [60; 85]. De-
tailed definitions and measurement methods for each var-
iable are summarised in Table 2.

Methodology
Although some studies have suggested potential nonlin-
ear relationships between ESG disclosure and corporate 
performance, we empirically examined this possibility by 
incorporating a quadratic term of CDQ into the baseline 
model. The estimation results show that the coefficient of 
the squared term is positive but statistically insignificant  
(p = 0.155), indicating that there is no strong evidence sup-
porting a nonlinear specification in our context. 

Table 2. Definition of Variables

Variable Type Variable Source Variable Description

Dependent  
Variables

Corporate Financial Performance 
(CFP) CSMAR (Market Value of Equity + Liabilities)/ 

Total Asset

Independent  
Variable

Carbon Disclosure Quality 
(CDQ) Cninfo Calculated from Equation (5)

Moderator  
Variable

Internal Control  
(IC) DIB IC Index/100

Control  
Variables

Firm Size  
(Size) CSMAR Natural Logarithm of Total Assets

Leverage (LEV) CSMAR Total Liabilities Divided by Total Assets

Institutional Investor Ownership 
(IIO) CSMAR The Proportion of Shares  

Held by Institutional Investors

Independent Director Ratio 
(IDR) CSMAR The Proportion of Independent  

Directors on the Board

Ownership Concentration (Top1) CSMAR The Largest Shareholder’s  
Ownership Proportion

CEO Duality (Dual) CSMAR 1 if the CEO Also Serves as Board  
Chair and 0 otherwise

Audit Quality (Big4) CSMAR 1 if the Firm has Hired Any of the Big Four 
Accounting Firms, and 0 otherwise

Heavily Polluting Industry 
(Heavy) CSMAR 1 if the Firm Operates in an Industry Classi-

fied as Heavily Polluting, and 0 otherwise

State-Owned Enterprises (SOEs) CSMAR 1 if the Firm is a State-Owned Enterprise,  
0 otherwise

Note: All continuous variables are winsorized at the 1st and 99th percentiles.  
Source: Own research.
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This study employs a linear panel regression model to en-
sure theoretical clarity and empirical robustness [1; 86; 
87]. Linear models allow the estimation of average mar-
ginal effects and are widely used in related studies [88]. To 
ensure the applicability of the selected estimation strategy, 
a series of specification tests were conducted. Specifically, 
the F-test was used to compare the fixed effects (FE) model 
with pooled ordinary least squares (OLS); the Breusch – 
Pagan Lagrange multiplier (LM) test was employed to con-
trast the random effects (RE) model with pooled OLS; and 
the Hausman test was conducted to determine whether the 
FE or RE specification was more suitable for the data struc-
ture. The test results consistently supported the use of the 
FE specification for this panel dataset.

Therefore, all regressions were estimated using FE effects 
to control for unobservable time-invariant heterogeneity 
across firms. Additionally, year and industry FE were in-
cluded to account for macroeconomic shocks and indus-
try-specific dynamics over time. To address potential het-
eroskedasticity and serial correlation within firms, robust 
standard errors were clustered at the firm level [89; 90].

Model design
To test the direct impact of CDQ on CFP and examine 
whether IC moderates this relationship, two panel regres-
sion models are used. The baseline model (Model 1) tests 
the main effect (H1), while the moderation model (Model 2)  
tests the interaction effect (H2):

( )0 1 , 1 ;                 Model 1 it i t it i t s itCFP CDQ Controlα β γ µ λ κ ε−= + + +′ + + +

( ) ( )0 1 , 1 2 , 1 3 , 1 , 1 ,            Model  2it i t i t i t i t it i t s itCFP CDQ IC CDQ IC Controlα β β β γ µ λ κ ε− − − −= + + + + + + + +′


where itCFP  represents the financial performance of firm 
i in year t. , 1i tCDQ −  is the lagged carbon disclosure quali-
ty index. , 1i tIC −  represents the lagged internal control in-
dex. , 1 , 1i t i tCDQ IC− −  is the interaction term capturing the 
conditional effect of CDQ depending on the strength of IC. 

 itControl is a vector of firm-specific control variables, in-

cluding firm size, leverage, institutional ownership, board 
independence, and other relevant firm characteristics. iµ
captures firm FE to control for time-invariant unobserved 
heterogeneity;  tλ accounts for year FE to absorb macroe-
conomic and regulatory shocks; and sκ  controls for indus-
try FE.  itε is the idiosyncratic error term.

Table 3. Summary Statistics of Key Variables

Variable Obs Mean SD Min Max

CFP 17.052 1.844 1.085 0.810 6.895

CDQ 17.052 0.257 0.211 0 0.965

IC 17.052 6.629 0.844 2.731 8.737

Size 17.052 9.852 0.589 8.796 11.532

LEV 17.052 0.453 0.198 0.057 0.856

IIO 17.052 48.783 22.651 0.671 91.073

IDR 17.052 37.366 5.501 33.33 57.14

Top1 17.052 34.575 15.291 7.949 74.870

Dual 17.052 0.203 0.402 0 1

Big4 17.052 0.085 0.279 0 1

Heavy 17.052 0.324 0.468 0 1

SOEs 17.052 0.533 0.499 0 1

Note: Corporate Financial Performance (CFP), Carbon Disclosure Quality (CDQ), Internal Control (IC), Firm 
Size (Size), Leverage (LEV), Institutional Investor Ownership (IIO), Independent Director Ratio (IDR), Ownership 
Concentration (Top1), CEO Duality (Dual), Audit Quality (Big4), Heavily Polluting Industry (Heavy), State-Owned 
Enterprises (SOEs). 
Source: Own elaboration.
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Empirical Results and Discussion

Descriptive Statistics
Table 3 presents the descriptive statistics for all key vari-
ables in the empirical analysis. The mean value of CFP is 
1.844, with a standard deviation of 1.085, indicating mod-
erate variation in financial performance across firms in the 
sample. The mean score for CDQ is 0.257, suggesting that 
overall carbon disclosure quality is low but varies across 
firms, consistent with previous findings from voluntary 
disclosure studies in China [61]. The average value of the 
IC index is 6.629, with a minimum value of 2.731 and a 
maximum value of 8.737, highlighting significant differ-
ences in governance quality among firms.
The average value of Size is 9.852, with a standard devia-
tion (SD) of 0.589, indicating that most firms in the sam-
ple are medium-to-large listed companies. The mean LEV 
was approximately 0.453, indicating that firms on average 
financed approximately half of their total assets through 
debt. There were significant differences in the IIO, with an 
average of 48.783% and a range from less than 1% to over 
90%, indicating varying degrees of institutional oversight. 
Board characteristics show that the IDR is 37.366%, which 
meets the governance requirements of China’s capital mar-
ket. The mean Top1 is 34.575%, indicating that the largest 
shareholder typically holds a significant but non-majority 
stake. Regarding Dual, approximately 20% of firms exhibit 
CEO duality (Dual = 0.203), 8.5% are audited by the Big4, 
32.4% operate in Heavy, and over half are state-owned en-
terprises (SOEs = 0.533).
Overall, the results of the descriptive analysis confirm that 
the main explanatory variables and control variables ex-
hibit sufficient variability across both cross-sectional and 

time dimensions, providing validity support for further 
multivariate analysis.

Correlation Analysis
Table 4 presents the Pearson correlation coefficients be-
tween the main variables in this study. Several notable 
patterns emerge. First, the correlation between CDQ and 
CFP is negative and significant at the 1% significance level  
(r = –0.180). This suggests that companies with higher 
CDQ may initially exhibit lower CFP in bivariate anal-
ysis. However, this simple correlation does not account 
for firm-specific heterogeneity and other control factors. 
As shown in the subsequent regression results, once firm 
characteristics and FE are considered, the relationship be-
tween CDQ and CFP significantly shifts to a positive cor-
relation, indicating that higher-quality carbon disclosure 
can enhance financial outcomes after controlling for rel-
evant factors. Meanwhile, there is a weak and statistically 
insignificant correlation between IC and CFP (r = –0.012), 
indicating no clear linear association at the bivariate level.
Regarding governance characteristics, the IDR is posi-
tively correlated with CFP at the 10% significance level 
(r = 0.015), indicating a moderate association. Moreover, 
Dual is significantly positively correlated with CFP (r =  
= 0.081***), which may reflect the mixed impact of lead-
ership structure on the performance of sample companies. 
In contract, most other control variables exhibit negative 
and significant bivariate correlations with CFP. For exam-
ple, Size and LEV are both negatively correlated with CFP 
(r = –0.419*** and r = –0.347***), indicating that larger 
companies with higher leverage ratios tend to exhibit low-
er raw financial performance when other factors are not 
controlled. IIO, Top1, Big4, Heavy, and SOEs also exhibit 
similar patterns.

Table 4. Pearson Correlation Matrix of Key Variables

Variable CFP CDQ IC Size LEV IIO

CFP 1

CDQ –0.180*** 1

IC –0.012 0.060*** 1

Size –0.419*** 0.522*** 0.207*** 1

LEV –0.347*** 0.176*** 0.036*** 0.516*** 1

IIO –0.050*** 0.216*** 0.220*** 0.447*** 0.214*** 1

IDR 0.015* 0.052*** 0.011 0.081*** 0.033*** -0.013*

Top1 –0.090*** 0.061*** 0.155*** 0.211*** 0.099*** 0.608***

Dual 0.081*** –0.083*** –0.046*** –0.144*** –0.117*** –0.225***

Big4 –0.109*** 0.220*** 0.149*** 0.359*** 0.118*** 0.254***

Heavy –0.022** 0.167*** –0.020*** 0.039*** –0.054*** 0.040***

SOEs –0.164*** 0.175*** 0.100*** 0.316*** 0.263*** 0.432***
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Variable IDR Top1 Dual Big4 Heavy SOEs

IDR 1

Top1 0.059*** 1

Dual 0.097*** –0.123*** 1

Big4 0.061*** 0.156*** –0.058*** 1

Heavy –0.052*** 0.052*** –0.026*** –0.004 1

SOEs 0.009 0.284*** -0.283*** 0.136*** 0.015* 1

Notes: Corporate Financial Performance (CFP), Carbon Disclosure Quality (CDQ), Internal Control (IC), Firm 
Size (Size), Leverage (LEV), Institutional Investor Ownership (IIO), Independent Director Ratio (IDR), Ownership 
Concentration (Top1), CEO Duality (Dual), Audit Quality (Big4), Heavily Polluting Industry (Heavy), State-Owned 
Enterprises (SOEs). *, **, and *** indicate significance at the 10%, 5%, and 1% levels. 
Source: Own elaboration.

Table 5. Fixed Effects Estimation of Baseline Effect

Variable (1) 
CFP

(2) 
CFP

L1.CDQ –0.049 (0.071) 0.151** (0.068)

Size –1.134*** (0.072)

LEV 0.439*** (0.099)

IIO 0.018*** (0.001)

IDR 0.005** (0.002)

Top1 –0.014*** (0.002)

Dual –0.059** (0.026)

Big4 0.038 (0.060)

Heavy 0.121 (0.304)

SOEs –0.175** (0.061)

Firm FE Yes Yes

Year FE Yes Yes

Industry FE Yes Yes

Constant 1.320*** (0.343) 11.742*** (0.738)

Observations 15.834 15.834

Within R² 0.222 0.293

Note: Corporate Financial Performance (CFP), Carbon Disclosure Quality lagged One Year (L1.CDQ), Firm Size (Size), 
Leverage (LEV), Institutional Investor Ownership (IIO), Independent Director Ratio (IDR), Ownership Concentration 
(Top1), CEO Duality (Dual), Audit Quality (Big4), Heavily Polluting Industry (Heavy), State-Owned Enterprises (SOEs). 
All regressions are estimated using firm FE with standard errors clustered by firm. Robust standard errors are reported in 
parentheses. 0.000 represents a value less than 0.001. *, **, and *** indicate significance at the 10%, 5%, and 1% levels. 
Source: Own elaboration.
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Correlation coefficients indicate that there is a generally 
moderate association between the independent variables 
and control variables. Notably, the highest observed pair-
wise correlation coefficient occurs between two control 
variables, Top1 and IIO (r = 0.608**), while the correlation 
coefficient between CDQ and Size is also relatively high  
(r = 0.522***). All correlation coefficients are within ac-
ceptable ranges [91], indicating that multicollinearity is 
unlikely to bias the regression estimates.
Overall, while the correlation matrix reveals some signifi-
cant bivariate associations, these preliminary results do not 
account for unobserved firm-level heterogeneity, time ef-
fects, or industry-specific factors. Therefore, FE and robust 
standard errors are employed in the multiple regression 
analysis to more rigorously test the hypothesized relation-
ships.

Baseline Regression
Table 5 presents the baseline regression results of the three-
way FE model analyzing the relationship between CDQ 
and CFP, controlling for unobservable firm-, year-, and 
industry-specific heterogeneity. To ensure the robustness 
of the inferences, standard errors are clustered at the firm 
level, a common method in panel data analysis that effec-
tively mitigates potential heteroskedasticity and serial cor-
relation within firms [92].
Model (1) shows the effect of lagged CDQ on CFP without 
additional firm-level control variables. The coefficient is 
negative but not significant (β = –0.049), consistent with 
the simple Pearson correlation reported in Table 4, which 
indicates a negative relationship between CDQ and CFP at 
the 1% significance level.
However, once firm characteristics (such as Size, LEV, 
IIO, IDR) and governance attributes are included in Mod-
el (2), the coefficient of lagged CDQ becomes positive 
and significant at the 5% level (β = 0.151), suggesting that 
higher-quality carbon disclosure contributes to better 
financial performance after controlling for relevant firm 
fundamentals.
This shift in the coefficient sign is consistent with omit-
ted-variable bias in bivariate analysis. The negative and 
significant Pearson correlation reflects uncontrolled cross-
firm heterogeneity. When firm, year, and industry fixed 
effects are included in Model (1), the coefficient becomes 
statistically insignificant, indicating that the unconditional 
correlation is driven by unobserved firm-specific charac-
teristics. After further accounting for financial and govern-
ance attributes, the true within-firm effect of improving 
carbon disclosure quality emerges as positive and signifi-
cant. Therefore, the multivariate fixed-effects specification 
provides a more reliable estimate of the relationship be-
tween CDQ and CFP. This pattern aligns with the findings 
of Yu and Xiao [59] and Zhu et al. [2], who also noted that 
improving ESG or carbon disclosure, after appropriately 
controlling for governance and structural factors, can en-
hance stakeholder confidence and increase firm value.

These results reinforce the core argument of stakeholder 
theory: transparent and high-quality carbon disclosure 
conveys signals of environmental responsibility and open-
ness, helping to alleviate stakeholder concerns, strengthen 
legitimacy, and reduce information asymmetry. In turn, 
this can attract long-term investors, mitigate regulatory 
risks, and enhance corporate reputation, ultimately sup-
porting sustained financial returns [27; 41].
Regarding control variables, Size is negatively and sig-
nificantly correlated with CFP, which may indicate that 
larger firms face stricter external oversight and potential 
diseconomies of scale, as noted by Yu and Xiao [59] and 
Zhu et al. [2]. LEV and IIO exhibit positive and significant 
effects, suggesting that firms with prudent financial lever-
age and strong institutional oversight often achieve better 
performance, consistent with prior governance research 
[60]. The negative effects of Dual and SOEs status further 
highlight the potential for agency costs and political costs 
to erode financial returns, echoing the observations of 
Shah et al. [60].
To assess potential multicollinearity issues, a variance in-
flation factor (VIF) test was performed after the baseline 
regression. The results show that the VIF values for all var-
iables are well below the commonly accepted threshold of 
10 [93]. The highest VIF value observed is 2.27, with an 
average VIF value of approximately 1.47. Therefore, collin-
earity did not pose a concern in the estimated models.

Table 6. System GMM Estimation Results

Variable CFP

L1.CDQ 0.674** (0.199)

Controls Yes

Year FE Yes

Instruments Collapsed

No. of instruments 23

AR (1) p-value 0.000

AR (2) p-value 0.979

Hansen p-value 0.534

Wald p-value 0.000

Observations 15.834

Note: Corporate Financial Performance (CFP), Carbon 
Disclosure Quality lagged One Year (L1.CDQ). Controls 
include Size, LEV, IIO, IDR, Top1, Dual, Big4, Heavy, 
SOEs. Control variables slightly adjusted to match 
instrumental variable settings in different models. 
Standard errors are reported in parentheses. 0.000 
represents a value less than 0.001. *, **, and *** indicate 
significance at the 10%, 5%, and 1% levels. 
Source: Own elaboration.
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Overall, the baseline regression results provide empirical 
support for H1, indicating that higher CDQ can create CFP 
by meeting stakeholder expectations and strengthening 
stakeholder relationships, aligning with stakeholder-ori-
ented governance frameworks.

Addressing Endogeneity
To mitigate potential endogeneity issues (which may arise 
from reverse causality, simultaneity, or omitted variable 
bias), this study employs a two-step system generalized 
method of moments (GMM) approach, which is suitable 
for dynamic panel data settings where explanatory var-
iables may be endogenous [94; 95]. Specifically, system 
GMM utilizes internal instrumental variables by employ-
ing lagged levels and differences of the endogenous de-
pendent variable, thereby effectively controlling for un-
observed firm-level heterogeneity and dynamic feedback 
effects. Consistent with previous ESG research [96], the 
lagged CDQ index is treated as a potential endogenous 
variable and subjected to instrumental variable treatment 
accordingly. Control variables are included to isolate the 
net effect of CDQ on CFP.
The results presented in Table 6 demonstrate that the 
lagged CDQ coefficient remains positive and statistically 
significant at the 5% significance level (β = 0.674), indicat-
ing that higher-quality carbon disclosure still has a positive 
impact on CFP after controlling for potential endogeneity. 

This finding reinforces the baseline regression results and 
emphasizes the robustness of the positive relationship be-
tween CDQ and CFP after correcting for potential biases. 
The Arellano – Bond AR (1) and AR (2) tests confirmed 
the absence of second-order serial correlation in the differ-
ence residuals (AR (2) p = 0.979), supporting the validity 
of the instrumental variables. The Hansen J statistic (p = 
0.534) did not reject the null hypothesis of instrumental 
variable exogeneity, indicating that the model specification 
is reasonable and the instrumental variables are valid. Ad-
ditionally, the significant Wald statistic further supports 
the joint significance of the explanatory variables.
In summary, the system GMM estimation confirms the ro-
bustness of the main findings and alleviates concerns about 
endogeneity, providing stronger empirical support for H1.

Moderating Effect of Internal Control
Table 7 presents the regression results that demonstrate the 
moderating effect of IC on the relationship between CDQ 
and CFP. To minimize potential multicollinearity, both 
lagged CDQ and lagged IC were mean-centered prior to 
constructing the interaction term, following the method 
proposed by Aiken et al. (1991). The calculated VIF indi-
cate no severe multicollinearity, with all values well below 
the conventional threshold of 10 (maximum VIF = 2.34; 
average VIF = 1.41) [93].

Table 7. Fixed Effects Estimation of the Moderating Effect of Internal Control

Variable (I) 
CFP

(II) 
CFP

L1.CDQ_c –0.066 (0.071) 0.135** (0.068)

L1.IC_c 0.040*** (0.011) 0.059*** (0.010)

L1.CDQ_c ∙ L1.IC_c 0.058 (0.043) 0.085** (0.043)

Controls No Yes

Firm FE Yes Yes

Year FE Yes Yes

Industry FE Yes Yes

Constant 1.296*** (0.338) 12.090*** (0.735)

Observations 15.834 15.834

Within R² 0.223 0.296

Note: Corporate Financial Performance (CFP), Carbon Disclosure Quality lagged One Year and Mean-Centred (L1.
CDQ_c), Internal Control lagged One Year and Mean-Centred (L1.IC_c), The Interaction Term of L1.CDQ_c and 
L1.IC_c (L1.CDQ_c ∙ L1.IC_c), Controls include Size, LEV, IIO, IDR, Top1, Dual, Big4, Heavy, SOEs. All regressions are 
estimated using firm FE with standard errors clustered by firm. Robust standard errors are reported in parentheses. *, **, 
and *** indicate significance at the 10%, 5%, and 1% levels. 
Source: Own elaboration.
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Model (I) reports the moderation results without adding 
other control variables. The coefficient of the interaction 
term (L1.CDQ_c ∙ L1.IC_c) is positive but not statistical-
ly significant, indicating that the moderating effect of IC 
cannot be fully captured when firm-level attributes are 
ignored. However, when Model (II) includes all control 
variables, the interaction term becomes positive and sig-
nificant at the 5% level (β = 0.085). This suggests that, after 
controlling for governance, ownership, and firm character-
istics, IC plays an important moderating role in strength-
ening the positive association between CDQ and CFP.
This result aligns with stakeholder theory, which posits 
that effective internal governance mechanisms can en-
hance the credibility and effectiveness of external informa-
tion disclosure practices [45]. Effective IC not only ensures 
the disclosure of carbon-related information but also guar-
antees its reliable generation, verification, and alignment 
with stakeholder expectations [45]. By improving informa-
tion quality and consistency, effective IC help build stake-
holder trust, reduce information asymmetry, and alleviate 
concerns about greenwashing or speculative reporting [52; 
53]. This, in turn, amplifies the positive valuation effect of 
CDQ on CFP.

The main significant positive effect of IC (β = 0.059, p <  
< 0.01) further indicates that companies with more effec-
tive IC typically achieve better CFP, consistent with previ-
ous research findings [44]. Combined with the significant 
interaction effect, these results support H2, which posits 
that the positive impact of CDQ on CFP is stronger when 
IC is more effective.

Robustness Tests
To ensure the robustness and generalizability of the core 
research findings, this study adopted two complementary 
robustness strategies. First, the dependent variable was re-
placed with an alternative indicator of CFP, namely MB, 
which provides an additional market-based perspective on 
corporate value [59; 60]. Second, the sample period was 
adjusted by excluding data from 2020–2021 to mitigate the 
potential impact of the unprecedented economic turmoil 
caused by the COVID-19 pandemic [30; 41; 98].
Table 8 reports the results of the robustness tests. Columns 
(a) and (A) display the baseline effect estimates and mod-
eration effect estimates, respectively, with MB as the de-
pendent variable. The results are consistent with the main 
findings: the lagged CDQ coefficient remains significant-

Table 8. Robustness Tests Using Alternative Dependent Variable and Adjusted Sample Period

Variable
(a)

CFP (MB)
(A)

CFP (MB)

(b) 
CFP (excluding 

 2020–2021)

(B)
CFP (excluding 

2020–2021)
L1.CDQ 0.149** (0.068) 0.119* (0.061)

L1.CDQ_c 0.133* (0.068) 0.096 (0.061)

L1.IC_c 0.059*** (0.010) 0.064*** (0.010)

L1.CDQ_c∙× 
L1.IC_c

0.082* (0.042) 0.116** (0.043)

Controls Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes

Constant 11.680*** (0.738) 12.027*** (0.735) 12.832*** (0.691) 13.186*** (0.690)

Observations 15.834 15.834 13.398 13.398

Within R² 0.291 0.294 0.337 0.342

Note: Corporate Financial Performance (CFP), Market-to-Book Ratio (MB), Carbon Disclosure Quality lagged One Year 
(L1.CDQ), Carbon Disclosure Quality lagged One Year and Mean-Centred (L1.CDQ_c), Internal Control lagged One 
Year and Mean-Centred (L1.IC_c), The Interaction Term of L1.CDQ_c and L1.IC_c (L1.CDQ_c ∙ L1.IC_c). Controls 
include Size, LEV, IIO, IDR, Top1, Dual, Big4, Heavy, SOEs. All regressions are estimated using firm FE with standard 
errors clustered by firm. Robust standard errors are reported in parentheses. *, **, and *** indicate significance at the 
10%, 5%, and 1% levels. 
Source: Own elaboration.
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ly positive (β = 0.149, p < 0.05), and the interaction term 
remains significantly positive at the 10% level (β = 0.082,  
p < 0.1). This suggests that the positive impact of CDQ on 
CFP and the moderating effect of IC are not sensitive to the 
choice of financial performance proxy.
Columns (b) and (B) show the estimates after excluding 
pandemic years from the sample. The results are broadly 
consistent. In the baseline model, the lagged CDQ coeffi-
cient remains significantly positive at the 10% level (β =  
= 0.119), and the moderating effect of IC is enhanced, with 
the interaction term significant at the 5% level (β = 0.116). 
This implies that the positive moderating effect of IC re-
mains valid even when considering the structural shocks 
that companies may have faced in terms of operations and 
information disclosure during the pandemic.
In summary, these results further support that robust gov-
ernance structures and reliable information disclosure 
practices remain important drivers of CFP even under 
changing market conditions. This relationship persists 
across different performance proxy indicators and subsam-
ples, indicating that the empirical results are not a product 
of model specification, measurement selection, or specific 
period shocks.

Conclusion
This study investigates how CDQ affects CFP, with a par-
ticular focus on the moderating role of IC in the context of 
stakeholder theory. Based on a balanced panel of Chinese 
A-share listed companies from 2010 to 2023, this study 
adopts three-way FE estimations and system GMM to ad-
dress endogeneity and unobserved heterogeneity. The re-
sults yield several important insights.
First, baseline regression results confirm that higher CDQ 
is positively associated with CFP after controlling for key 
firm-level variables. This finding supports the view that 
transparent and credible disclosure of carbon emission 
information reduces information asymmetry, strengthens 
corporate legitimacy, and fosters stakeholder trust – con-
sistent with a stakeholder-oriented governance perspec-
tive.
Second, the moderating effect analysis reveals that internal 
control (IC) significantly reinforces this positive relation-
ship. Firms with more effective IC systems are better posi-
tioned to ensure the integrity and reliability of carbon-re-
lated disclosures, thereby boosting stakeholder confidence 
and facilitating the conversion of sustainability transparen-
cy into tangible financial benefits. 
Finally, a series of robustness checks – employing alter-
native measures of financial performance and varying the 
sample period—yield consistent results, reinforcing the va-
lidity of the main findings.
This study makes three specific contributions that are also 
of practical significance beyond the academic field. First, 
it expands the stakeholder theory and shows how carbon 
disclosure can be a tool used to strengthen stakeholder 
relationships and achieve financial returns based on Chi-

na’s unique institutional environment. Second, it enriches 
the governance literature, revealing that effective IC can 
not only reduce opportunistic behavior, but also serve as 
a governance infrastructure to amplify the value creation 
effect of high-quality disclosure. Third, from a methodo-
logical perspective, this study develops a context-adapted 
multidimensional CDQ evaluation index supported by Py-
thon-based automatic text retrieval and scoring. The index 
provides a transparent and replicable tool for assessing dis-
closure quality for policymakers, regulators, and investors, 
which can provide reference for sustainable development 
standards, disclosure guidelines, and responsible invest-
ment screening.
These contributions carry clear policy implications. For 
policymakers and regulators, the results emphasize the im-
portance of strengthening internal governance frameworks 
to ensure that mandatory and voluntary disclosures are 
meaningful and credible. For investors, this study shows 
that companies with robust internal controls and high 
CDQ may be more capable of creating sustainable finan-
cial value, providing practical guidance for ESG-focused 
investment strategies. For corporate managers, the find-
ings highlight the need to integrate effective IC measures 
alongside disclosure initiatives to maximize the economic 
benefits of sustainability reporting.
However, this study also has certain limitations. Although 
the CDQ index was constructed using automated Python 
scripts for systematic text retrieval and scoring, its accura-
cy may be affected by the design of keyword dictionaries 
and semantic rules, which may ignore subtle expressions. 
Future research could integrate advanced natural language 
processing (NLP) or artificial intelligence-driven tech-
niques to improve the measurement method to capture 
deeper contextual information and sentiment. In addition, 
this study focuses only on Chinese listed companies; future 
work could test the proposed framework in different insti-
tutional settings or explore how other governance dimen-
sions (such as board diversity or external assurance) affect 
the relationship between CDQ and CFP.

References
1.	 Liu Y.S., Zhou X., Yang J.H., et al. Carbon 

emissions, carbon disclosure and organizational 
performance. International Review of Financial 
Analysis. 2023;90:102846. https://doi.org/10.1016/j.
irfa.2023.102846 

2.	 Zhu J., Zhang C., Zhao J., et al. The impact of 
declarative and interactive carbon disclosure on firm 
value: Complements or substitutes? Environment, 
Development and Sustainability. 2024;26:13375–
13409. https://doi.org/10.1007/s10668-023-04215-8 

3.	 Drews S., Savin I., van den Bergh J.C.J.M., et al. 
Climate concern and policy acceptance before 
and after COVID-19. Ecological Economics. 
2022;199:107507. https://doi.org/10.1016/j.
ecolecon.2022.107507 

https://doi.org/10.1016/j.irfa.2023.102846
https://doi.org/10.1016/j.irfa.2023.102846
https://doi.org/10.1007/s10668-023-04215-8
https://doi.org/10.1016/j.ecolecon.2022.107507
https://doi.org/10.1016/j.ecolecon.2022.107507


Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics45

4.	 He R., Zhou M., Liu J., et al. Female directors 
and carbon information disclosure: evidence 
from China. Discrete Dynamics in Nature and 
Society. 2021;2021(1):e7772601. https://doi.
org/10.1155/2021/7772601 

5.	 Linares-Rodríguez M.C., Gambetta N., García-Benau 
M.A. Carbon management strategy effects on the 
disclosure and efficiency of carbon emissions: A 
study of Colombian companies’ context and inherent 
characteristics. Journal of Cleaner Production. 
2022;365:132850. https://doi.org/10.1016/j.
jclepro.2022.132850 

6.	 Wu J. Role of green finance and carbon accounting 
in achieving sustainability. Humanities and Social 
Sciences Communications. 2024;11:128. https://doi.
org/10.1057/s41599-023-02492-2 

7.	 Freeman R.E. Strategic management: A stakeholder 
approach. Cambridge University Press; 2010. https://
doi.org/10.1017/CBO9781139192675 

8.	 Shen H., Zheng S., Adams J., et al. The effect 
stakeholders have on voluntary carbon disclosure 
within Chinese business organizations. Carbon 
Management. 2020;11(5):455–472. https://doi.org/10.
1080/17583004.2020.1805555 

9.	 Bai K., Ullah F., Arif M., et al. Stakeholder-centered 
corporate governance and corporate sustainable 
development: evidence from CSR practices in the top 
companies by market capitalization at shanghai stock 
exchange of China. Sustainability. 2023;15(4):2990. 
https://doi.org/10.3390/su15042990 

10.	 Shao J., Li W., Huang L., et al. Environmental 
penalties and corporate carbon disclosure in China: 
divergent effects of resource availability and the role 
of social media pressure. Frontiers in Environmental 
Science. 2025;12:1426046. https://doi.org/10.3389/
fenvs.2024.1426046 

11.	 Li Z., Wu Y., Rasoulinezhad E., et al. Green economic 
recovery in central Asia by utilizing natural 
resources. Resources Policy. 2023;83:103621. https://
doi.org/10.1016/j.resourpol.2023.103621 

12.	 Tang Y., Zhu J., Ma W., et al. A study on the impact 
of institutional pressure on carbon information 
disclosure: The mediating effect of enterprise peer 
influence. International Journal of Environmental 
Research and Public Health. 2022;19(7):4174. https://
doi.org/10.3390/ijerph19074174 

13.	 Zhou G., Liu L., Luo S. Sustainable development, ESG 
performance and company market value: Mediating 
effect of financial performance. Business Strategy and 
the Environment. 2022;31(7):3371–3387. https://doi.
org/10.1002/bse.3089 

14.	 de Grosbois D., Fennell D.A. Determinants of climate 
change disclosure practices of global hotel companies: 

Application of institutional and stakeholder theories. 
Tourism Management. 2022;88:104404. https://doi.
org/10.1016/j.tourman.2021.104404 

15.	 Hassan N.H., Alfan E., Sapiei N.S. Carbon disclosure: 
a systematic literature review of determinants. 
International Journal of Accounting, Finance and 
Business. 2021;6(38):183–201.

16.	 Borghei Z. Carbon disclosure: a systematic literature 
review. Accounting & Finance. 2021;61(4):5255–5280. 
https://doi.org/10.1111/acfi.12757 

17.	 Pitrakkos P., Maroun W. Evaluating the quality 
of carbon disclosures. Sustainability Accounting, 
Management and Policy Journal. 2020;11(3):553–589. 
https://doi.org/10.1108/SAMPJ-03-2018-0081 

18.	 Zhang Y.-J., Liu J.-Y. Overview of research on carbon 
information disclosure. Frontiers of Engineering 
Management. 2020;7:47–62. https://doi.org/10.1007/
s42524-019-0089-1 

19.	 Agyemang A.O., Yusheng K., Twum A.K., et al. Trend 
and relationship between environmental accounting 
disclosure and environmental performance for 
mining companies listed in China. Environment, 
Development and Sustainability. 2021;23:12192–
12216. https://doi.org/10.1007/s10668-020-01164-4 

20.	 Khan H.U.R., Khidmat W.B., Al Hares O., et al. How 
do independent directors view carbon information 
disclosure? Evidence from China. Frontiers in 
Environmental Science. 2022;10:853590. https://doi.
org/10.3389/fenvs.2022.853590 

21.	 Liu Z., Deng Z., He G., et al. Challenges and 
opportunities for carbon neutrality in China. Nature 
Reviews Earth & Environment. 2022;3:141–155. 
https://doi.org/10.1038/s43017-021-00244-x 

22.	 Yu S., Sial M.S., Dang K.T., et al. Adoption and 
implementation of sustainable development goals 
(SDGs) in China—Agenda 2030. Sustainability. 
2020;12(15):6288. https://doi.org/10.3390/su12156288 

23.	 Dong H., Liu Y., Zhao Z., et al. Carbon neutrality 
commitment for China: from vision to action. 
Sustainability Science. 2022;17:1741–1755. https://doi.
org/10.1007/s11625-022-01094-2 

24.	 He Z., Wei W. China’s financial system and 
economy: A review. Annual Review of Economics. 
2023;15:451–483. https://doi.org/10.1146/annurev-
economics-072622-095926 

25.	 Cao Q., Zhou Y., Du H., et al. Carbon information 
disclosure quality, greenwashing behavior, 
and enterprise value. Frontiers in Psychology. 
2022;13:892415. https://doi.org/10.3389/
fpsyg.2022.892415 

26.	 Lu W., Zhu N., Zhang J. The impact of carbon 
disclosure on financial performance under low 

https://doi.org/10.1155/2021/7772601
https://doi.org/10.1155/2021/7772601
https://doi.org/10.1016/j.jclepro.2022.132850
https://doi.org/10.1016/j.jclepro.2022.132850
https://doi.org/10.1057/s41599-023-02492-2
https://doi.org/10.1057/s41599-023-02492-2
https://doi.org/10.1017/CBO9781139192675
https://doi.org/10.1017/CBO9781139192675
https://doi.org/10.1080/17583004.2020.1805555
https://doi.org/10.1080/17583004.2020.1805555
https://doi.org/10.3390/su15042990
https://doi.org/10.3389/fenvs.2024.1426046
https://doi.org/10.3389/fenvs.2024.1426046
https://doi.org/10.1016/j.resourpol.2023.103621
https://doi.org/10.1016/j.resourpol.2023.103621
https://doi.org/10.3390/ijerph19074174
https://doi.org/10.3390/ijerph19074174
https://doi.org/10.1002/bse.3089
https://doi.org/10.1002/bse.3089
https://doi.org/10.1016/j.tourman.2021.104404
https://doi.org/10.1016/j.tourman.2021.104404
https://doi.org/10.1111/acfi.12757
https://doi.org/10.1108/SAMPJ-03-2018-0081
https://doi.org/10.1007/s42524-019-0089-1
https://doi.org/10.1007/s42524-019-0089-1
https://doi.org/10.1007/s10668-020-01164-4
https://doi.org/10.3389/fenvs.2022.853590
https://doi.org/10.3389/fenvs.2022.853590
https://doi.org/10.1038/s43017-021-00244-x
https://doi.org/10.3390/su12156288
https://doi.org/10.1007/s11625-022-01094-2
https://doi.org/10.1007/s11625-022-01094-2
https://doi.org/10.1146/annurev-economics-072622-095926
https://doi.org/10.1146/annurev-economics-072622-095926
https://doi.org/10.3389/fpsyg.2022.892415
https://doi.org/10.3389/fpsyg.2022.892415


Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics46

carbon constraints. Energies. 2021;14(14):4126. 
https://doi.org/10.3390/en14144126 

27.	 Sun Z.-Y., Wang S.-N., Li D. The impacts of carbon 
emissions and voluntary carbon disclosure on firm 
value. Environmental Science and Pollution Research. 
2022;29:60189–60197. https://doi.org/10.1007/
s11356-022-20006-6 

28.	 Kurnia P., Darlis E., Putr A.A. Carbon emission 
disclosure, good corporate governance, financial 
performance, and firm value. The Journal of Asian 
Finance, Economics and Business. 2020;7(12):223–
231. https://doi.org/10.13106/jafeb.2020.vol7.
no12.223 

29.	 Siddique M.A., Akhtaruzzaman M., Rashid A., et al. 
Carbon disclosure, carbon performance and financial 
performance: International evidence. International 
Review of Financial Analysis. 2021;75:101734. https://
doi.org/10.1016/j.irfa.2021.101734 

30.	 Tao L., Wei X., Wang W. Does enterprise internal 
control improve environmental performance—
empirical evidence from China. Sustainability. 
2023;15(13):10199. https://doi.org/10.3390/
su151310199 

31.	 Hamed R. The role of internal control systems 
in ensuring financial performance sustainability. 
Sustainability. 2023;15(13):10206. https://doi.
org/10.3390/su151310206 

32.	 Harasheh M., Provasi R. A need for assurance: Do 
internal control systems integrate environmental, 
social, and governance factors? Corporate Social 
Responsibility and Environmental Management. 
2023;30(1):384–401. https://doi.org/10.1002/csr.2361 

33.	 Gal G., Akisik O. The impact of internal control, 
external assurance, and integrated reports on 
market value. Corporate Social Responsibility and 
Environmental Management. 2020;27(3):1227–1240. 
https://doi.org/10.1002/csr.1878 

34.	 Lee J., Kim S., Kim E. Voluntary disclosure of carbon 
emissions and sustainable existence of firms: With 
a focus on human resources of internal control 
system. Sustainability. 2021;13(17):9955. https://doi.
org/10.3390/su13179955 

35.	 Cantele S., Landi S., Vernizzi S. Measuring corporate 
sustainability in its multidimensionality: A formative 
approach to integrate ESG and triple bottom line 
approaches. Business Strategy and the Environment. 
2024;33(7):7383–7408. https://doi.org/10.1002/
bse.3872 

36.	 Ma B., Lin S., Bashir M.F., et al. Revisiting the 
role of firm-level carbon disclosure in sustainable 
development goals: Research agenda and policy 
implications. Gondwana Research. 2023;117:230–242. 
https://doi.org/10.1016/j.gr.2023.02.002 

37.	 Donaldson T., Preston L.E. The stakeholder theory 
of the corporation: Concepts, evidence, and 
implications. The Academy of Management Review. 
1995;20(1):65–91. https://doi.org/10.2307/258887 

38.	 Ali W., Wilson J., Frynas J.G. Corporate governance 
mechanisms and carbon disclosure: A multilevel 
and multitheory literature survey. Corporate Social 
Responsibility and Environmental Management. 
2024;31(6):5670–5689. https://doi.org/10.1002/
csr.2869 

39.	 Mateo-Márquez A.J., González-González J.M., 
Zamora-Ramírez C. An international empirical study 
of greenwashing and voluntary carbon disclosure. 
Journal of Cleaner Production. 2022;363:132567. 
https://doi.org/10.1016/j.jclepro.2022.132567 

40.	 Asyifa D.A., Burhany D.I. Carbon emission disclosure 
and environmental performance effect on firm value. 
International Journal of Arts and Social Science. 
2022;5(7):193-203.

41.	 Wang D., Huang Y., Guo M., et al. Time dynamics 
in the effect of carbon information disclosure on 
corporate value. Journal of Cleaner Production. 
2023;425:138858. https://doi.org/10.1016/j.
jclepro.2023.138858 

42.	 COSO. Internal Control Integrated Framework 
Executive Summary. 2013. Accessed on 18.06.2025. 
URL: https://www.oceg.org/coso-2013-internal-
control-integrated-framework-executive-summary.
pdf/ 

43.	 Huang P., Jiao Y., Li S. Impact of internal control 
quality on the information content of social 
responsibility reports: A study based on text 
similarity—Evidence from China. International 
Journal of Accounting Information Systems. 
2022;45:100558. https://doi.org/10.1016/j.
accinf.2022.100558 

44.	 Zhang L., Su W. Corporate social responsibility, 
internal control, and firm financial performance. 
Frontiers in Psychology. 2023;13:977996. https://doi.
org/10.3389/fpsyg.2022.977996 

45.	 Zhang J., Zhang L., Zhang M. Media pressure, 
internal control, and corporate environmental 
information disclosure. Finance Research Letters. 
2024;63:105369. https://doi.org/10.1016/j.
frl.2024.105369 

46.	 Tian J., Sun H. Corporate financialization, internal 
control and financial fraud. Finance Research 
Letters. 2023;56:104046. https://doi.org/10.1016/j.
frl.2023.104046 

47.	 Manginte S.Y. Fortifying transparency: Enhancing 
corporate governance through robust internal control 
mechanisms. Advances in Management & Financial 
Reporting. 2024;2(2):72–84. https://doi.org/10.60079/
amfr.v2i2.173 

https://doi.org/10.3390/en14144126
https://doi.org/10.1007/s11356-022-20006-6
https://doi.org/10.1007/s11356-022-20006-6
https://doi.org/10.13106/jafeb.2020.vol7.no12.223
https://doi.org/10.13106/jafeb.2020.vol7.no12.223
https://doi.org/10.1016/j.irfa.2021.101734
https://doi.org/10.1016/j.irfa.2021.101734
https://doi.org/10.3390/su151310199
https://doi.org/10.3390/su151310199
https://doi.org/10.3390/su151310206
https://doi.org/10.3390/su151310206
https://doi.org/10.1002/csr.2361
https://doi.org/10.1002/csr.1878
https://doi.org/10.3390/su13179955
https://doi.org/10.3390/su13179955
https://doi.org/10.1002/bse.3872
https://doi.org/10.1002/bse.3872
https://doi.org/10.1016/j.gr.2023.02.002
https://doi.org/10.2307/258887
https://doi.org/10.1002/csr.2869
https://doi.org/10.1002/csr.2869
https://doi.org/10.1016/j.jclepro.2022.132567
https://doi.org/10.1016/j.jclepro.2023.138858
https://doi.org/10.1016/j.jclepro.2023.138858
https://www.oceg.org/coso-2013-internal-control-integrated-framework-executive-summary.pdf/
https://www.oceg.org/coso-2013-internal-control-integrated-framework-executive-summary.pdf/
https://www.oceg.org/coso-2013-internal-control-integrated-framework-executive-summary.pdf/
https://doi.org/10.1016/j.accinf.2022.100558
https://doi.org/10.1016/j.accinf.2022.100558
https://doi.org/10.3389/fpsyg.2022.977996
https://doi.org/10.3389/fpsyg.2022.977996
https://doi.org/10.1016/j.frl.2024.105369
https://doi.org/10.1016/j.frl.2024.105369
https://doi.org/10.1016/j.frl.2023.104046
https://doi.org/10.1016/j.frl.2023.104046
https://doi.org/10.60079/amfr.v2i2.173
https://doi.org/10.60079/amfr.v2i2.173


Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics47

48.	 Cheng Z., Huang S., Yuan J. Salary incentives, 
internal control, and firm’s total factor productivity. 
International Review of Financial Analysis. 
2025;102:104153. https://doi.org/10.1016/j.
irfa.2025.104153 

49.	 Wang K., Liu L., Deng M., et al. Internal control, 
environmental uncertainty and total factor 
productivity of firms—Evidence from Chinese capital 
market. Sustainability. 2023;15(1):736. https://doi.
org/10.3390/su15010736 

50.	 Baugh M., Ege M.S., Yust C.G. Internal control quality 
and bank risk-taking and performance. AUDITING: 
A Journal of Practice & Theory. 2021;40(2):49–84. 
https://doi.org/10.2308/AJPT-19-037 

51.	 Yuan X., Li Z., Xu J., et al. ESG disclosure and 
corporate financial irregularities – Evidence from 
Chinese listed firms. Journal of Cleaner Production. 
2022;332:129992. https://doi.org/10.1016/j.
jclepro.2021.129992 

52.	 Meng X., Chen L., Gou D. The impact of corporate 
environmental disclosure quality on financing 
constraints: the moderating role of internal control. 
Environmental Science and Pollution Research. 
2023;30:33455–33474. https://doi.org/10.1007/
s11356-022-24510-7 

53.	 Boulhaga M., Bouri A., Elamer A.A., et al. 
Environmental, social and governance ratings and 
firm performance: The moderating role of internal 
control quality. Corporate Social Responsibility and 
Environmental Management. 2023;30(1):134–145. 
https://doi.org/10.1002/csr.2343 

54.	 Xu W., Li M., Xu S. Unveiling the “Veil” of information 
disclosure: Sustainability reporting “greenwashing” 
and “shared value.” PloS One. 2023;18:e0279904. 
https://doi.org/10.1371/journal.pone.0279904 

55.	 Tang Y., Shen Y., Yang Q., et al. Evaluation and effect 
of carbon disclosure quality in China: Based on the 
perspective of investor protection. Emerging Markets 
Finance and Trade. 2021;57(9):2542–2559. https://
doi.org/10.1080/1540496X.2019.1680539 

56.	 Ong T.S., Zhou J., Teh B.H., et al. Equity ownership 
concentration’s impact on corporate internal control: 
the moderating effects of female directors and board 
compensation. Environment, Development and 
Sustainability. 2024;26:12309–12337. https://doi.
org/10.1007/s10668-023-03795-9 

57.	 Seok J., Kim Y., Oh Y.K. How ESG shapes firm 
value: The mediating role of customer satisfaction. 
Technological Forecasting and Social Change. 
2024;208:123714. https://doi.org/10.1016/j.
techfore.2024.123714 

58.	 Tobin J. A general equilibrium approach to monetary 
theory. Journal of Money, Credit and Banking. 
1969;1(1):15–29. https://doi.org/10.2307/1991374 

59.	 Yu X., Xiao K. Does ESG performance affect 
firm value? Evidence from a new ESG-Scoring 
approach for Chinese enterprises. Sustainability. 
2022;14(24):16940. https://doi.org/10.3390/
su142416940 

60.	 Shah S.Z.A., Akbar S., Zhu X. Mandatory CSR 
disclosure, institutional ownership and firm value: 
Evidence from China. International Journal of 
Finance & Economics. 2025;30(1):71–85. https://doi.
org/10.1002/ijfe.2908 

61.	 Long R., Wang X., Wu M., et al. The impact of carbon 
information disclosure on the cost of capital: The 
moderating role of regulatory pressures. Resources, 
Conservation and Recycling. 2023;193:106970. https://
doi.org/10.1016/j.resconrec.2023.106970 

62.	 Setiawan D., Santoso A., Asrihapsari A., et al. What 
do we know about carbon disclosure? A bibliometric 
analysis. Cogent Social Sciences. 2025;11(1):2453899. 
https://doi.org/10.1080/23311886.2025.2453899

63.	 Li T., Zeng S., Wu S., et al. Construction of a 
corporate carbon disclosure indicator system and 
quality evaluation: Evidence from resource-based 
listed companies. Sustainability. 2025;17(1):100. 
https://doi.org/10.3390/su17010100 

64.	 MOF, Ministry of Foreign Affairs, National 
Development and Reform Commission, Ministry of 
Industry and Information Technology, Ministry of 
Ecological Environment, et al. Notice on the Issuance 
of the “Basic Standards for Sustainable Disclosure of 
Enterprises (Trial). 2024. Accessed 2.05.2025. URL: 
https://www.gov.cn/zhengce/zhengceku/202412/
content_6993358.htm

65.	 DeVellis R.F., Thorpe C.T. Scale development: Theory 
and applications. Sage publications; 2021.

66.	 Hinkin T.R., Tracey J.B., Enz C.A. Scale 
Construction: Developing Reliable and Valid 
Measurement Instruments. Journal of Hospitality & 
Tourism Research. 1997;21(1):100–120. https://doi.
org/10.1177/109634809702100108 

67.	 Bartlett M.S. Tests of significance in factor 
analysis. British Journal of Statistical 
Psychology. 1950;3(2):77–85. https://doi.
org/10.1111/j.2044-8317.1950.tb00285.x 

68.	 Kaiser H.F., Rice J. Little Jiffy, Mark Iv. Educational 
and Psychological Measurement. 1974;34(1):111–117. 
https://doi.org/10.1177/001316447403400115 

69.	 Nunnally J.C. Psychometric theory—25 years ago and 
now. Educational Researcher. 1975;4(10):7–21. https://
doi.org/10.3102/0013189X004010007 

70.	 Fornell C., Larcker D.F. Evaluating structural 
equation models with unobservable variables 
and measurement error. Journal of Marketing 
Research. 1981;18(1):39–50. https://doi.
org/10.1177/002224378101800104 

https://doi.org/10.1016/j.irfa.2025.104153
https://doi.org/10.1016/j.irfa.2025.104153
https://doi.org/10.3390/su15010736
https://doi.org/10.3390/su15010736
https://doi.org/10.2308/AJPT-19-037
https://doi.org/10.1016/j.jclepro.2021.129992
https://doi.org/10.1016/j.jclepro.2021.129992
https://doi.org/10.1007/s11356-022-24510-7
https://doi.org/10.1007/s11356-022-24510-7
https://doi.org/10.1002/csr.2343
https://doi.org/10.1371/journal.pone.0279904
https://doi.org/10.1080/1540496X.2019.1680539
https://doi.org/10.1080/1540496X.2019.1680539
https://doi.org/10.1007/s10668-023-03795-9
https://doi.org/10.1007/s10668-023-03795-9
https://doi.org/10.1016/j.techfore.2024.123714
https://doi.org/10.1016/j.techfore.2024.123714
https://doi.org/10.2307/1991374
https://doi.org/10.3390/su142416940
https://doi.org/10.3390/su142416940
https://doi.org/10.1002/ijfe.2908
https://doi.org/10.1002/ijfe.2908
https://doi.org/10.1016/j.resconrec.2023.106970
https://doi.org/10.1016/j.resconrec.2023.106970
https://doi.org/10.1080/23311886.2025.2453899
https://doi.org/10.3390/su17010100
https://www.gov.cn/zhengce/zhengceku/202412/content_6993358.htm
https://www.gov.cn/zhengce/zhengceku/202412/content_6993358.htm
https://doi.org/10.1177/109634809702100108
https://doi.org/10.1177/109634809702100108
https://doi.org/10.1111/j.2044-8317.1950.tb00285.x
https://doi.org/10.1111/j.2044-8317.1950.tb00285.x
https://doi.org/10.1177/001316447403400115
https://doi.org/10.3102/0013189X004010007
https://doi.org/10.3102/0013189X004010007
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104


Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics48

71.	 Wu R.M.X., Zhang Z., Yan W., et al. A comparative 
analysis of the principal component analysis and 
entropy weight methods to establish the indexing 
measurement. PloS One. 2022;17:e0262261. https://
doi.org/10.1371/journal.pone.0262261 

72.	 Shannon C.E. A mathematical theory of 
communication. The Bell System Technical 
Journal. 1948;27(3):379–423. https://doi.
org/10.1002/j.1538-7305.1948.tb01338.x 

73.	 Ma X., Ock Y.-S., Wu F., et al. The effect of 
internal control on green innovation: Corporate 
environmental investment as a mediator. 
Sustainability. 2022;14(3):1755. https://doi.
org/10.3390/su14031755 

74.	 Ho K.-C., Li H.-M., Gong Y. How does corporate 
social performance affect investment inefficiency? 
An empirical study of China market. Borsa 
Istanbul Review. 2022;22(3):515–524. https://doi.
org/10.1016/j.bir.2021.06.016 

75.	 Wang N.-C., Si D.-K., Dong C.-F. Social 
insurance burden and corporate environmental 
performance: Evidence from China. Sustainability. 
2022;14(19):12104. https://doi.org/10.3390/
su141912104 

76.	 Zhang Y., Chen S., Li Y., et al. Does environmental 
protection Law bring about greenwashing? Evidence 
from heavy-polluting firms in China. Sustainability. 
2024;16(5):1782. https://doi.org/10.3390/su16051782 

77.	 Dai S., Sun Y. Corporate carbon emissions disclosure 
and stock price informativeness. Finance Research 
Letters. 2025;73:106651. https://doi.org/10.1016/j.
frl.2024.106651 

78.	 Wang K., Cui W., Mei M., et al. The moderating role 
of environmental information disclosure on the 
impact of environment protection investment on firm 
value. Sustainability. 2023;15(12):9174. https://doi.
org/10.3390/su15129174 

79.	 Cai R., Lv T., Wang C., et al. Can environmental 
information disclosure enhance firm value?—An 
analysis based on textual characteristics of annual 
reports. International Journal of Environmental 
Research and Public Health. 2023;20(5):4229. https://
doi.org/10.3390/ijerph20054229 

80.	 Wang G., Wu M. Corporate carbon emissions 
management and the disclosure of key audit matters. 
Frontiers in Environmental Science. 2024;12:1381466. 
https://doi.org/10.3389/fenvs.2024.1381466 

81.	 Agyemang A.O., Yusheng K., Ayamba E.C., et al. 
Impact of board characteristics on environmental 
disclosures for listed mining companies in China. 
Environmental Science and Pollution Research. 
2020;27:21188–21201. https://doi.org/10.1007/
s11356-020-08599-2 

82.	 Shahab Y., Ntim C.G., Chen Y., et al. Chief executive 
officer attributes, sustainable performance, 
environmental performance, and environmental 
reporting: New insights from upper echelons 
perspective. Business Strategy and the Environment. 
2020;29(1):1–16. https://doi.org/10.1002/bse.2345 

83.	 Lu Q., Deng Y., Wang X., et al. The impact of China’s 
green credit policy on enterprise digital innovation: 
evidence from heavily-polluting Chinese listed 
companies. China Finance Review International. 
2023;14(1):103–121. https://doi.org/10.1108/CFRI-
11-2022-0224 

84.	 Xu F., Yang M., Li Q., et al. Long-term economic 
consequences of corporate environmental 
responsibility: Evidence from heavily polluting 
listed companies in China. Business Strategy and the 
Environment. 2020;29(6):2251–2264. https://doi.
org/10.1002/bse.2500 

85.	 Sun H., Liu C. Employee stock ownership plans and 
corporate environmental performance: Evidence 
from China. International Journal of Environmental 
Research and Public Health. 2023;20(2):1467. https://
doi.org/10.3390/ijerph20021467 

86.	 Bauckloh T., Klein C., Pioch T., et al. Under pressure? 
The link between mandatory climate reporting 
and firms’ carbon performance. Organization & 
Environment. 2023;36(1):126–149. https://doi.
org/10.1177/10860266221083340 

87.	 Saunders M., Lewis P., Thornhill A. Research methods 
for business students. New York: Pearson education; 
2009.

88.	 Greene W.H. Econometric analysis. Prentice Hall; 
2003. 1026 p.

89.	 Wooldridge J.M. Econometric analysis of cross section 
and panel data. The MIT Press; 2010. 1096 p.

90.	 Gujarati D.N., Porter D.C. Basic econometrics. 
McGraw-hill; 2009.

91.	 Zhang H., Dong S. Digital transformation and firms’ 
total factor productivity: The role of internal control 
quality. Finance Research Letters. 2023;57:104231. 
https://doi.org/10.1016/j.frl.2023.104231 

92.	 O’Brien R.M. A caution regarding rules of thumb 
for variance inflation factors. Quality & Quantity. 
2007;41:673–690. https://doi.org/10.1007/s11135-
006-9018-6 

93.	 Arellano M., Bover O. Another look at the 
instrumental variable estimation of error-
components models. Journal of Econometrics. 
1995;68(1):29–51. https://doi.org/10.1016/0304-
4076(94)01642-D 

94.	 Blundell R., Bond S. Initial conditions and moment 
restrictions in dynamic panel data models. Journal 

https://doi.org/10.1371/journal.pone.0262261
https://doi.org/10.1371/journal.pone.0262261
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.3390/su14031755
https://doi.org/10.3390/su14031755
https://doi.org/10.1016/j.bir.2021.06.016
https://doi.org/10.1016/j.bir.2021.06.016
https://doi.org/10.3390/su141912104
https://doi.org/10.3390/su141912104
https://doi.org/10.3390/su16051782
https://doi.org/10.1016/j.frl.2024.106651
https://doi.org/10.1016/j.frl.2024.106651
https://doi.org/10.3390/su15129174
https://doi.org/10.3390/su15129174
https://doi.org/10.3390/ijerph20054229
https://doi.org/10.3390/ijerph20054229
https://doi.org/10.3389/fenvs.2024.1381466
https://doi.org/10.1007/s11356-020-08599-2
https://doi.org/10.1007/s11356-020-08599-2
https://doi.org/10.1002/bse.2345
https://doi.org/10.1108/CFRI-11-2022-0224
https://doi.org/10.1108/CFRI-11-2022-0224
https://doi.org/10.1002/bse.2500
https://doi.org/10.1002/bse.2500
https://doi.org/10.3390/ijerph20021467
https://doi.org/10.3390/ijerph20021467
https://doi.org/10.1177/10860266221083340
https://doi.org/10.1177/10860266221083340
https://doi.org/10.1016/j.frl.2023.104231
https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1016/0304-4076(94)01642-D
https://doi.org/10.1016/0304-4076(94)01642-D


Journal of Corporate Finance Research / New Research Vol. 19 | № 4 | 2025

Higher School of  Economics49

Contribution of the authors: the authors contributed equally to this article.
The authors declare no conflicts of interests.
The article was submitted on 16.10.2025; approved after reviewing on 14.11.2025; accepted for publication on 07.12.2025.

of Econometrics. 1998;87(1):115–143. https://doi.
org/10.1016/S0304-4076(98)00009-8 

95.	 Zahid R.M.A., Saleem A., Maqsood U/S. ESG 
performance, capital financing decisions, and audit 
quality: Empirical evidence from Chinese state-
owned enterprises. Environmental Science and 

Pollution Research. 2023;30:44086–44099. https://doi.
org/10.1007/s11356-023-25345-6 

96.	 Ye X., Rasoulinezhad E. Assessment of impacts 
of green bonds on renewable energy utilization 
efficiency. Renewable Energy. 2023;202:626–33. 
https://doi.org/10.1016/j.renene.2022.11.124 

https://doi.org/10.1016/S0304-4076(98)00009-8
https://doi.org/10.1016/S0304-4076(98)00009-8
https://doi.org/10.1007/s11356-023-25345-6
https://doi.org/10.1007/s11356-023-25345-6
https://doi.org/10.1016/j.renene.2022.11.124

	_Hlk198194689
	OLE_LINK13
	OLE_LINK38
	OLE_LINK9
	_Hlk200547542
	OLE_LINK409
	OLE_LINK527
	OLE_LINK53
	_Hlk203678357
	_Hlk203679685
	_Hlk203680344
	OLE_LINK553
	_Hlk203688643
	_Hlk200542267
	_Hlk200542323
	OLE_LINK557
	OLE_LINK39
	_Hlk203682240
	OLE_LINK674
	OLE_LINK755
	_Hlk203689143
	OLE_LINK756
	OLE_LINK16
	_Hlk200297348
	OLE_LINK668
	OLE_LINK699
	_Hlk187785973
	OLE_LINK173
	OLE_LINK110
	_Hlk203682989
	OLE_LINK19
	OLE_LINK618
	OLE_LINK17
	_Hlk200204311
	OLE_LINK659
	OLE_LINK6
	OLE_LINK1
	OLE_LINK672
	OLE_LINK673
	OLE_LINK109
	OLE_LINK18
	OLE_LINK370
	_Hlk203690854
	_Ref186393993
	_Ref187396807
	_Ref187398195

