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Abstract. With the global sustainable development concept deepening, Environ-
mental, Social, and Governance (ESG) disclosure information has become an im-
portant tool for companies to transmit non-financial information and reduce cost
of debt. Taking Chinese A-share listed companies in Shanghai, Shenzhen, and
Beijing from 2011 to 2023 as samples, this article explores the impact and mech-
anism of ESG disclosure quality on corporate cost of debt based on Information
Asymmetry Theory and Signaling Theory. The article finds that the improvement
of ESG disclosure quality significantly reduces corporate cost of debt, and this
effect is more prominent in non-state-owned enterprises. Hence, further research
indicates that corporate innovation capability weakens the mitigating effect of
ESG disclosure on corporate cost of debt financing. This article extends the re-
search on ESG economic consequences from the perspectives of firm heteroge-
neity and dynamic capabilities, providing a theoretical basis for policymakers to
improve ESG disclosure frameworks and to optimize their information disclosure
strategies for firms.

Keywords: ESG Disclosure, Cost of Debt, Innovation Capability, Enterprise
Nature.

1 Introduction

In the context of global economic transition toward sustainable development, Environ-
mental, Social, and Governance (ESG) disclosure has increasingly become a critical
bridge for communication between firms and their stakeholders. However, the problem
of information asymmetry leads to the deviation in assessments of true corporate risks
and value by external investors and creditors, thereby increasing financing costs [1].
While existing studies have focused on the economic effects of ESG disclosure, The
heterogeneity of ESG effects and the moderating mechanism of innovation capability
therein in different types of enterprises have not been fully explored.

Drawing on the theories of information asymmetry and signaling, this paper con-
ducts an empirical analysis using data from A-share listed companies in Shanghai,
Shenzhen, and Beijing. The findings suggest that the quality of ESG disclosure
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significantly mitigates corporate cost of debt constraints by narrowing information gaps
and reducing default risks. Furthermore, the signaling effects of ESG are more pro-
nounced in non-state-owned enterprises, which contend with heightened market com-
petition and financing pressures. Additionally, this study introduces firms’ innovation
capability as a moderating variable, positing that high-intensity investment essentially
acts as a “risk signal amplifier.” The latent long-term risks associated with technologi-
cal transformation, the commercialization uncertainty of outcomes, and the low collat-
eral quality of R&D assets may attenuate or even negate the beneficial effects of ESG
disclosure through multiple channels. This conclusion diverges from the traditional per-
spective, which underscores the positive influence of corporate innovation capability
on financial performance and competitiveness. The insights derived from this study
hold substantial implications for policymakers and corporate managers, offering novel
perspectives to advance the value recognition of ESG information disclosure and fos-
tering sustainable development practices within enterprises.

2 Theoretical Basis and Research Hypotheses

2.1  The Relationship Between ESG Disclosure Quality and Corporate Cost of
Debt

Information Asymmetry Theory points out that differences in information mastery be-
tween corporate insiders and external investors and creditors, resulting in adverse se-
lection and moral hazard problems [2]. Building on this, Signaling Theory suggests that
firms can reduce information asymmetry by publishing specific information [3]. In the
ESG context, ESG disclosure serves as a signal transmission to reduce information gaps
between external capital providers and internal managers. High-quality ESG disclo-
sures narrow wide information gap by providing transparent non-financial information,
thereby lower financing costs. The research of Chava (2014) demonstrates that the com-
prehensiveness and transparency of ESG disclosures are significantly negatively corre-
lated with bond credit spreads, particularly in the environmental (E) and social (S) di-
mensions. This indicates that higher ESG transparency improves credit ratings, reduces
default risks, and indirectly lowers financing costs [4]. Risk Management Theory cor-
roborates this perspective, asserting that the enhancement of ESG disclosure quality
reflects a company’s risk management capabilities [5]. Complete ESG information en-
ables creditors to assess the sustainability of a company’s debt-servicing ability, hence
diminishing risk compensation requirements and lowering debt financing costs.

Based on the above analysis, this study proposes the hypothesis H1-a: Improvements
in ESG disclosure quality can significantly reduce corporate cost of debt.

Furthermore, from the perspective of corporate structure, there are discernible dif-
ferences between non-state-owned enterprises and state-owned enterprises in terms of
information transparency, external oversight, and market pressure, which may result in
differential impacts of ESG disclosure on cost of debt between these entities. Non-state-
owned enterprises typically encounter greater market competition and higher financing
costs, while state-owned enterprises often benefit from implicit government backing
and reduced market financing risks [6]. Consequently, differences arise in the
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motivation for these enterprises to establish credibility and reduce financing costs
through high-quality ESG disclosure, as well as in the basis upon which external capital
providers assess the risk premium of the enterprise. Ayyagari et al. (2010) suggest that
non-state-owned enterprises rely more heavily on capital market financing and are
therefore more responsive to market signals [7].

Therefore, the study proposes hypothesis H1-b: The negative correlation between
ESG disclosure quality and corporate cost of debt financing is more pronounced in non-
state-owned enterprises compared to state-owned enterprises.

2.2 The Moderating Role of Corporate Innovation Capability in the
Relationship between ESG Information Disclosure and Cost of Debt

When discussing the relationship between ESG disclosure quality and corporate cost of
debt, the innovative capability of a company can serve as an important moderating fac-
tor. Innovation capability not only influences operational risks and market performance
of enterprises but also closely relates to information asymmetry and signaling effects.
In fact, enterprises with strong innovation capabilities usually maintain a leading posi-
tion in technology, making their ESG disclosures more substantive and forward-look-
ing. This helps external investors and creditors to better evaluate the firm’s long-term
value and risks, fostering a responsible and sustainable corporate image in the market
[8], which not only enhances information transparency but also strengthens the signal-
ing effect to enhance creditors’ trust in the company’s debt repayment capacity and risk
management level, thereby affecting the cost of debt financing.

Furthermore, innovation capabilities may also impact a company’s management and
adaptability to ESG risks. Highly innovative enterprises are generally able to adjust
their strategies more quickly and effectively to adapt to environmental and social risks,
develop new products or services, enter new markets, and ultimately achieve more di-
versified sources of income [9].This makes its ESG disclosure not just the compliance
in form, but a reflection of actual operational capabilities. This capability further miti-
gates the uncertainty perceived by creditors regarding the firm’s debt repayment capa-
bilities, prompting a reassessment of the firm’s risk profile and consequently reducing
financing costs.

Based on the above analysis, this study constructs the hypothesis H2: The innovation
capability of a firm plays a positive moderating role between the quality of ESG dis-
closure and the cost of corporate debt financing, meaning that firms with high innova-
tion capabilities can more effectively reduce the cost of debt through high-quality ESG
information disclosure.

3 Empirical Testing

3.1 Sample Selection and Data Sources

This paper selects annual data from A-share listed companies in Shanghai, Shenzhen,
and Beijing from 2011 to 2023 as the initial sample. The data mainly comes from the
Choice financial data terminal. The industry classification follows the CSRC 2012
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industry classification standard. To ensure the reliability of the research results, the
initial sample is screened as follows: (1) Samples with missing variable data are elimi-
nated; (2) Financial listed companies are excluded; (3) Samples of companies that have
been treated as ST or *ST during the sample period are avoided; (4) Variables are sub-
jected to 1% and 99% winsorization processing to eliminate outliers. After the above
processing, a total of 7,827 sample companies are analyzed.

3.2 Variable Definition and Measurement

3.2.1 Explained Variable — Cost of Debt (Cost). This study utilizes the indicator of
cost of debt, denoted as Cost, to assess the financial burden incurred by enterprises.
Adopting the approach of Zheng (2013), Cost is defined as the ratio of corporate finan-
cial expenses for the subsequent year to the total liabilities at the end of the current
period [10]. An elevated Cost value signifies a higher financing cost for the enterprise.
For firms, a substantial demand for financing necessitates a rigorous risk assessment by
fund holders, prompting the enterprise to engage in proactive measures to address these
concerns.

3.2.2 Explanatory Variable - ESG Disclosure Quality (ESG). The quality of corporate
ESG disclosure is quantified using the disclosure score from the Bloomberg ESG data-
base. This metric evaluates the thoroughness and transparency of ESG information dis-
semination across the environmental (E), social (S), and governance (G) dimensions.
Bloomberg derives this score by analyzing key quantitative metrics, such as carbon
emissions data, employee diversity ratios, and board structures, alongside qualitative
insights, including policy declarations, strategic objectives, and third-party audit re-
ports [11]. These elements are extracted from publicly available ESG reports, annual
reports, and corporate social responsibility documents. Through a weighted calculation,
it generates a standardized score ranging from 0 to 100, with higher scores indicating a
stronger comprehensiveness and verifiability of corporate ESG information disclosure
(Ibid). To alleviate endogenous issues, this article uses the ESG disclosure score lagged
by one period ESG; ., as the explanatory variable.

3.2.3 Moderator Variable — Corporate Innovation Ability (RD). Referring to Morina
et al. (2025), this paper adopts research and development intensity (RD) as a proxy
variable for corporate innovation capability, which is defined as the ratio of R&D ex-
penditure to operating revenue [12]. This indicator reflects the level of resource invest-
ment in technological innovation and knowledge accumulation by enterprises. A higher
value indicates more intensive corporate innovation activities and stronger technologi-
cal reserves and long-term competitiveness.

3.2.4 Control Variables. In accordance with existing literature, this study incorporates
a set of established control variables to mitigate the influence of extraneous factors,
thereby allowing a more precise assessment of the effects of the independent variables
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on the dependent variable. The specific variables considered are the book-to-market
ratio (BM), return on total assets (ROA), fixed asset proportion (FA), firm size (A4) (cal-
culated as the logarithm of total assets), the ratio of independent directors to the total
board composition (IDR), the shareholding percentage of the top ten shareholders
(T10SHR), the Z-Score (ZS) (as a predictor of bankruptcy risk), and firm age (AGE).

3.3  Empirical Model

Based on the research Hypothesis 1 established above, this paper constructs a multiple
regression model to test the impact of ESG disclosure quality on the cost of corporate
debt financing. The regression formula is as follows:

Costjy = ag + a1 ESG; 4 + ayControlVar; 4 + &, )

Where ControlsVar includes all the control variables, a is the intercept term, and
¢ is the random perturbation term. If the coefficient a; is significant and negative, hy-
pothesis H1 is hence validated.

Considering the moderating effect of Hypothesis 2, its model formula is constructed
as follows:

Cost;; = Bo + ﬁlESGi,t—l + 32RDi,t—1 + B3 (ESGi,t—l * RDi,t—l) +
BsControlVar; 4 + & 2)

Among them, ESG; ;1 * RD; . is the intersection term of ESG and RD, which can
be denoted as ERD in the regression analysis below. Other variables are set the same
as the model 1. If B5 is significant, it shows that the corporate R&D level plays a mod-
erating effect between the ESG disclosure quality-cost of debt relationship.

4 Research Results and Analysis

4.1 Descriptive Analysis

To statistically analyze the basic descriptive characteristics of each variable, the paper
conducts a descriptive statistical analysis. Table 1 displays the descriptive statistical
results of the main variables, as can be seen from the results: (1) The average and stand-
ard deviation of corporate ESG disclosure quality are 29.7861 and 8.6997 respectively.
The range within one standard deviation of the mean is 21.09 to 38.49
(29.7861£8.6997), which accounts for 21% to 38% of the total score scale (0 to 100
points). This indicates that the ESG disclosure quality of the sample enterprises is gen-
erally at a medium to low level, and most of them fluctuate within the medium range.
However, the significant difference between the maximum value (56.8454) and the
minimum value (12.8099) indicates a polarization phenomenon in the completeness
and transparency of information disclosure among some enterprises; (2) The mean
and standard deviation of the cost of debt financing are 0.0110 and 0.0250 respectively.
The range within one standard deviation of the mean is -0.014 to 0.036
(0.0110+0.0250). Despite the special circumstances of some companies having



Impact of ESG Disclosure Quality on Corporate Cost of Debt: ... 359

negative financing costs. However, the median (0.0141) is close to the mean, and more
than 75% of the samples have positive cost values. This indicates that the cost of debt
of most companies are concentrated in the 0~0.05 range, but the large standard devia-
tion (0.025) reflects significant differences in financing costs among different compa-
nies; (3) The distribution of other variables is within a reasonable range.

Table 1. Descriptive statistical results.

Sample Average Standard

Variable number value deviation Minimum Median Maximum
ESG 7827 29.7861 8.6997 12.8099 28.6691 56.8454
Cost 7827 0.0110 0.0250 -0.1007 0.0141 0.0589
BM 7827 0.4599 0.3074 0.0518 0.3848 1.4685
ROA4 7827 0.0519 0.0624 -0.1551 0.0423 0.2495
FA 7827 0.2215 0.1617 0.0042 0.1839 0.6833

A 7827 23.2263 1.2772 20.5532 23.1081 26.8985
IDR 7827 0.3738 0.0559 0.2857 0.3571 0.5714

T10SHR 7827 0.5977 0.1574 0.2413 0.6000 0.9231
A 7827 5.5403 7.7259 0.0255 3.0253 52.7427
AGE 7827 19.4775 5.5136 7.0000 19.0000 35.0000
RD 7827 0.0400 0.0473 0.0001 0.0304 0.2805

4.2  Multicollinearity Test

First, a correlation analysis is performed on the variables, revealing a correlation coef-
ficient of -0.0829 between ESG disclosure quality and cos of debt financing. This sug-
gests a preliminary negative relationship consistent with the initial hypothesis. Second,
the variance inflation factor (VIF) for each model variable is calculated and is presented
in Table 2. All VIF values are well below the threshold of 10, indicating an absence of
significant multicollinearity issues among the variables, thus ensuring the robustness of
the results. Consequently, all variables can be retained for further analysis.

Table 2. Statistics of variable Variance Inflation Factor

Feature VIF
1 ESG 1.4392
2 RD 2.8701
3 BM 1.5059
4 ROA 1.3247
5 FA 1.1329
6 A 2.2879
7 IDR 1.0433
8 TI0SHR 1.2633




360 X. Yuan

Feature VIF
9 A 1.5706
10 AGE 1.2124

4.3  Panel Regression Analysis

4.3.1 Results of Hypothesis 1. Based on the above research assumptions, the whole
sample, the samples of state-owned enterprises and non-state-owned enterprises are
tested respectively. Table 3 shows the main multiple regression results. According to
the regression results of the full sample, the coefficient of ESG disclosure quality is -
0.0002 and is notable at the significance level of 1%. It shows that the cost of corporate
debt financing will decrease by 0.0002 units for every unit increase of ESG disclosure
quality. Therefore, when the quality of ESG information disclosure increases by a
standard deviation, corporate cost of debt will decrease by about 15.8%. This decline
is quite significant, especially for the long term. The change of corporate cos of debt
will affect its financial health and operational efficiency. This result supports the theo-
retical expectation that ESG information disclosure can reduce investors’ risk premium
by enhancing transparency and reducing information asymmetry.

Comparing the regression results of samples for state-owned enterprises and non-
state-owned enterprises, it can be seen that the coefficient of ESG of state-owned en-
terprises is -0.0001 and not significant, while that of non-state-owned enterprises is -
0.0002 and significant at the 5% level, indicating that the negative correlation between
ESG disclosure quality and cost of debt is mainly contributed by non-state-owned en-
terprises. The lack of implicit government guarantees in non-state-owned enterprises
may necessitate higher quality ESG disclosures to enhance their transparency and cred-
ibility, thereby effectively mitigating investors’ risk concerns and reducing risk premi-
ums. In contrast, state-owned enterprises benefit from inherent access to national policy
support and financing facilities, such as low-interest loans, which may diminish the
marginal impact of ESG improvements. Additionally, ESG disclosures by state-owned
enterprises are often perceived as “compliance behavior” rather than substantive en-
hancements, resulting in limited market response. This analysis substantiates hypothe-
ses H1-a and H1-b, respectively.

Table 3. Regression results for Hypothesis 1.

Enterprise Nature Grouping
Full Sample
SOEs Non-SOEs
ESG -0.0002%*** -0.0001 -0.0002**
RD -0.0217 -0.0433** -0.0193
BM -0.0081*** -0.0075%** -0.0081%***
ROA -0.0575%** -0.0837**x* -0.0482%**
F4 0.0299%*** 0.0230%** 0.0339%**
A 0.0011%* 0.0014 0.0010%*
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Enterprise Nature Grouping
Full Sample
SOEs Non-SOEs
IDR -0.0025 -0.0046 0.0059
T10SHR -0.0152%** -0.0196%** -0.0122%**
A -0.0013%*x* -0.0017%%* -0.0013%**
AGE -2.615e-05 0.0002 -2758e-05
year Yes Yes Yes
Industry Yes Yes Yes
F 126.49 53.467 90.483
R-squared 0.3689 0.4318 0.3712
N 7827 2427 5400

Note: The data in the table are regression coefficients of each variable, and ***, ** and * are significant at the

significance level of 1%, 5% and 10% respectively.

4.3.2 Results of Hypothesis 2. This study investigates the moderating effect of innova-
tion capability (RD) on the relationship between the quality of ESG disclosure and the
cost of corporate debt financing. Thus, the study introduces the interaction term ERD,
representing the cross product of ESG and RD, and examines its coefficient and statis-
tical significance. As presented in Column (a) of Table 4, the coefficient of the ERD
interaction term is positive and statistically significant at the 5% level. In Column (b),
after controlling for additional variables, the ERD maintains a positive coefficient, re-
maining significant at the 5% level. This finding suggests that a firm’s innovation ca-
pability negatively moderates the relationship between ESG disclosure quality and cor-
porate cost of debt. Specifically, RD reflects the extent of a firm’s resource investment
in innovation, wherein a negative RD coefficient indicates that an increase in a firm’s
R&D intensity can substantially lower its financing costs. However, innovation activi-
ties often entail long cycles, uncertainty in technological transformation, and delayed
outcomes [13]. High-quality ESG disclosures may also highlight innovation risks for
firms. For instance, detailed disclosure of R&D directions in ESG reports (such as ex-
ploratory technological advancements) might heighten creditors’ concerns regarding
the viability of the technological pathways. The “non-financial information supple-
ment” function of ESG disclosures is less effective in innovation-intensive industries,
as creditors prioritize technological risks over environmental or governance risks. Con-
sequently, these findings lead to the rejection of null hypothesis H2.

Table 4. Regression results for Hypothesis 2.

Full Sample
(a) (b)
ESG -0.0002°%*%* -0.0002%**
RD -0.2001%** -0.0585%**
ERD 0.0036** 0.0013**
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Full Sample
(a) (b)
BM -0.0079%**
ROA -0.0576***
F4 0.0299***
A 0.0011%***
IDR 0.0028
T10SHR -0.0150%**
A -0.0013%**
AGE -2.864e-05
year Yes Yes
Industry Yes Yes
F 32.182 123.22
R-squared 0.1069 0.3692
N 7827 7827

Note: The data in the table are regression coefficients of each variable, and ***, ** and * are significant at the

significance level of 1%, 5% and 10% respectively.

4.4 Robustness Test

To ensure the robustness of the impact of ESG disclosure quality on a firm’s cost of
debt, this study conducts a robustness test utilizing the variable substitution method.
Drawing upon the methodology outlined by Zheng (2013), a secondary calculation
method, denoted as Cost2, can be introduced for the assessment of corporate cost of
debt financing [10]. Specifically, Cost2 is defined as the sum of next year’s interest
expenses, handling fees, and other financial expenses, divided by the total liabilities at
the end of the period (Ibid). The regression analysis results, examining the relationship
between ESG and Cost2, reveal an ESG coefficient of -0.0001, which is statistically
significant at the 1% level (p-value=0.0038). This finding corroborates the primary re-
gression results, reinforcing the robustness of the observed negative impact of ESG
disclosure quality on financing costs.

5 Conclusion

This study utilizes data from A-share listed companies in Shanghai, Shenzhen, and Bei-
jing spanning from 2011 to 2023 to investigate the influence of ESG disclosure quality
on corporate cost of debt, alongside the moderating role of corporate innovation capa-
bilities. The primary findings are as follows:

(1) There is a significant negative correlation between the quality of ESG disclosure
and cost of debt financing (@; = —0.0002,p < 0.01). This finding corroborates the
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theoretical mechanism positing that enhanced ESG transparency mitigates financing
costs by alleviating information asymmetry and reducing investor risk premiums.

(2) The effect of ESG on reducing financing costs is pronounced in non-state-owned
enterprises (coef ficient = —0.0002,p < 0.05), whereas it is not statistically signifi-
cant in state-owned enterprises. This observation aligns with the conventional under-
standing that state-owned enterprises benefit from policy support to secure financing.
While traditional research typically underscores the universal efficacy of ESG, this
study elucidates how non-state-owned enterprises address the absence of implicit gov-
ernmental guarantees by enhancing ESG disclosure quality, thereby establishing a dis-
tinct “institutional compensation” mechanism. This insight extends the applicability of
signaling theory to scenarios characterized by institutional differentiation, revealing an
innovative pathway for non-state-owned enterprises to address institutional shortcom-
ings via ESG disclosure. It underscores the heightened importance of the signaling
function of ESG in competitive market contexts.

(3) Corporate innovation capability (denoted as RD) exhibits an inverse moderating
effect on the relationship between ESG disclosure and cost of debt
(ERD coefficient = 0.0036,p < 0.05). Traditional financing theories have largely
overlooked the interaction between innovation capability and ESG. The current study
reveals that firms with high innovative capacity often necessitate substantial initial in-
vestments, thereby elevating short-term operational pressures and potentially signaling
financial risks. The inherent uncertainty associated with these firms may overshadow
the beneficial effects of ESG disclosure. Furthermore, firms with robust innovation ca-
pabilities might employ technological means to engage in information greenwashing,
eroding creditors’ trust in the integrity of ESG disclosures and consequently incurring
higher financing costs.

Based on the above conclusions and the actual situation in China, this paper puts
forward the following policy suggestions: (1) Corporations should prioritize the quality
of ESG information disclosure, ensuring both the authenticity and comprehensiveness
of the disclosed information. By developing an ESG disclosure framework that aligns
with industry-specific and corporate characteristics and progressively benchmarking
against international best practices, companies can enhance information transparency
and reduce information asymmetry with creditors, thereby lowering cost of debt. Con-
currently, Bloomberg should continuously refine its data disclosure practices,
strengthen industry-specific customized indicators, and enhance ESG indicator systems
tailored to distinct industry characteristics. Additionally, it should advocate for the
standardization of third-party audits and establish ESG data verification standards in
collaboration with the United Nations and auditing bodies.

(2) To address the financing challenges faced by non-state-owned enterprises, gov-
ernment authorities can incentivize these entities to improve their information disclo-
sure quality through ESG-specific subsidies or green credit incentives, while also es-
tablishing a linkage mechanism between ESG performance and bond issuance ap-
proval. State-owned enterprises, on the other hand, should actively work towards en-
hancing the quality of ESG disclosures to further reduce debt financing costs by in-
creasing information transparency, mitigating operational risks, and alleviating financ-
ing constraints.
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(3) The government may encourage enterprises to strengthen their ESG practices
while simultaneously enhancing their innovation capacities through tax incentives, sub-
sidy policies, and other supportive measures. For instance, providing R&D funding
support to companies demonstrating excellence in ESG can facilitate a balance between
short-term financial pressures and long-term innovation investments, thereby reducing
cost of debt financing. Furthermore, guiding the capital market to recognize the long-
term value of ESG, fostering a culture of responsible investment, reducing reliance on
short-term financial metrics, and promoting capital allocation towards high-quality
ESG companies are crucial strategies.
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