
J. East Eur. Manag. Stud. 2026; 31(5): 47183
https://doi.org/10.31083/JEEMS47183

Copyright: © 2026 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Article

Does Ownership Structure Influence the Nexus Between ESG
Performance and Firm Risk-Taking? Evidence From Chinese Firms
Zarafsha Luqman1 , Kaodui Li1,* , Abdullah2

1School of Finance and Economics, Jiangsu University, 212013 Zhenjiang, Jiangsu, China
2School of Economics, Finance and Banking, Universiti Utara Malaysia, 06010 Sintok, Kedah, Malaysia
*Correspondence: d@ujs.edu.cn (Kaodui Li)
Academic Editors: Thomas Steger and Sui Sui
Submitted: 9 October 2025 Revised: 10 April 2026 Accepted: 13 May 2026 Published: 23 October 2026

Abstract

The Environmental, Social, and Governance (ESG) paradigm has gained increasing attention as firms face pressure to adopt socially
and environmentally responsible policies. Given its importance, this study addresses knowledge gaps by investigating whether ESG
performance affects firm risk-taking. Further, it examines how ownership structure influences the relationship between ESG performance
and firm risk-taking. A rigorous methodology comprising four statistical techniques and several measures of the variables was employed
to ensure the robustness of the results. The findings suggest that ESG performance positively and significantly influences firm risk-taking.
Moreover, we report novel findings that institutional, state, and foreign ownership significantly moderate the relationship between ESG
performance and firm risk-taking. Further heterogeneity analyses revealed that ESG performance positively and significantly influences
firm risk-taking in both environmentally sensitive and non-sensitive industries.
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1. Introduction
Environmental, Social, and Governance (ESG) per-

formance has gained significant global attention in recent
years, as it addresses critical issues beyond profitability,
such as environmental protection, social equity, and ethi-
cal governance, while reinforcing shareholder’s rights and
overall well-being (Chen et al., 2026; de Souza Barbosa
et al., 2023). Stakeholders now expect firms to pursue fi-
nancial success while aligning sustainability goals and dis-
closing information about their environmental and social
impacts. This shift has highlighted the importance of sus-
tainable strategic decision-making, prompting firms to allo-
cate resources to enhance their ESG performance (Khamisu
et al., 2024). Consequently, many firms have transitioned
from purely profit-driven models to sustainability-driven
models. As part of this transformation, ESG reporting has
become a crucial tool for communicating corporate sustain-
ability efforts (Sharma et al., 2025). Therefore, ESG prac-
tices are now routinely reported, and several agencies as-
sign ESG scores based on a firm’s disclosure. A high ESG
score indicates a company’s strong commitment to respon-
sible practices, enhancing its credibility and stakeholder
trust (Aziz and Alshdaifat, 2024).

Globally, ESG practices have gradually developed
through changing corporate norms, beginning in the 1980s
with Environmental, Health, and Safety (EHS) practices,
followed by corporate sustainability in the 1990s, and then
corporate social responsibility in the 2000s. This global
momentum represents a significant shift in business prac-

tices and has impacted major economies, including China.
However, regulatory and market forces have been advanc-
ing ESG engagement in China. The China Securities Reg-
ulatory Commission (CSRC), Shenzhen Stock Exchange,
and Shanghai Stock Exchange issued a notice in Decem-
ber 2008 requiring listed companies to disclose Corporate
Social Responsibility (CSR) reports. Later, the importance
of social responsibility was further emphasized during the
Third Plenary Session of the 18th Central Committee of the
Communist Party of China (CPC). In response, the China
Enterprise EvaluationAssociation, in collaborationwith the
School of Social Sciences at Tsinghua University, drafted
and issued the “Evaluation Criteria for Corporate Social Re-
sponsibility of Chinese Enterprises” in 2014, while the 19th
CPC National Congress reiterated the need for companies
to take responsibility for societal well-being. Despite these
efforts, by December 2019, only 1006 of the 3939 listed
firms on the Shenzhen and Shanghai Exchanges had fully
disclosed CSR reports, representing just 26% of the total
(Wu et al., 2021). Furthermore, China’s corporate respon-
sibility has evolved significantly over the past two decades,
from mandatory CSR disclosure in 2008 to a fully inte-
grated ESG framework. For instance, the New Environ-
mental Protection Law of 2015 strengthened pollution con-
trol and enforcement measures, while air, water, and soil
regulations enacted between 2013 and 2017 reinforced eco-
logical governance (Harper Ho, 2018). Additionally, the
Green Credit Guidelines in 2012, the Green Bond Frame-
work in 2016, and China’s evolving ESG disclosure re-
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quirements in 2021, including certain environmental infor-
mation for key polluting enterprises, have encouraged com-
panies to adopt sustainable business practices. These com-
bined efforts have strengthened ESG integration in China
and shaped the firm’s behavior (Zhou and Nian, 2024).

Numerous researchers have attempted to evaluate
ESG performance considering the growing importance of
ESG practices. For instance, previous studies have an-
alyzed the effect of ESG performance on firm perfor-
mance, firm value, cost of debt, and financial performance
(Bissoondoyal-Bheenick et al., 2023; Cheng et al., 2025;
Fuadah et al., 2022; Halid et al., 2023; Maji and Lohia,
2023; Rahman et al., 2025; Wu et al., 2022; Yavuz et al.,
2025). However, after reviewing the literature, we found
that the link between ESG performance and firm risk-taking
has received considerable attention. Yet the findings are in-
consistent, providing mixed evidence on ESG performance
and firm risk-taking. For example, Landi et al. (2022) and
Saidane and Abdallah (2021) found that ESG positively
affects firm risk-taking. Similarly, Sun et al. (2024) ex-
amined Chinese A-share-listed companies on the Shanghai
and Shenzhen Stock Exchanges and found that ESG per-
formance facilitates firm risk-taking. Evidence from other
regions also supports this view and identifies a significant
positive relationship between ESG performance and sys-
tematic risk among non-Shariah-compliant sample firms in
Malaysia (Abdullah and Haron, 2023). In Association of
Southeast Asian Nations (ASEAN) countries, ESG prac-
tices are associated with greater strategic risk-taking among
innovative firms (Setiarini et al., 2023). From a conceptual
perspective, examining the relationship between ESG per-
formance and firm risk-taking is critical because firm risk-
taking is a core strategic mechanism through which firms
pursue long-term value creation. ESG engagement does
not merely reflect ethical or compliance-oriented behavior;
rather, it reshapes a firm’s governance structures, informa-
tion environments, and stakeholders’ relationships, all of
which directly influence managerial risk preferences and
strategic discretion. On one hand, ESG practices can miti-
gate downside risk by reducing regulatory exposure, repu-
tational damage, and stakeholder conflicts (Bouslah et al.,
2018; Eccles et al., 2014). On the other hand, strong ESG
performance may enhance a firm’s access to resources, in-
novation capacity, and stakeholder’s support, thereby in-
creasing its ability and willingness to undertake strategic
risk-taking aimed at sustainable growth (Landi et al., 2022;
Sun et al., 2024). This dual role of ESG suggests that its
impact on firm risk-taking is theoretically ambiguous and
context-dependent, making risk-taking a particularly mean-
ingful outcome variable for understanding the strategic con-
sequences of sustainability engagement.

In contrast, some studies have reported a negative re-
lationship, indicating that ESG performance can reduce a
firm’s propensity to take excessive risks. For instance, Han-
dajani et al. (2022) and Liu and Song (2025) provide ev-

idence from Chinese firms that ESG performance lowers
firm risk-taking. Similarly, Adardour et al. (2025) ex-
amined French firms, while Lee and Koh (2024) exam-
ined U.S. financial firms and found that higher ESG per-
formance is associated with lower firm risk. The coexis-
tence of these contrasting findings suggests that the rela-
tionship between ESG performance and firm risk-taking is
inherently complex. ESG engagement may simultaneously
discipline excessive risk by improving governance quality
and stakeholder’s monitoring, while also enabling firms to
undertake higher strategic risk by enhancing legitimacy, ac-
cess to resources, and long-term growth opportunities. This
dual nature of ESG performance implies that its impact on
firm risk-taking is unlikely to be uniform across firms and
may depend critically on firm-specific governance struc-
tures. Taken together, these arguments suggest that ESG
performance is not merely an ethical signal but a strategic
factor that may fundamentally reshape a firm risk-taking
behavior. Therefore, the first objective of the study is to
investigate whether ESG performance affects a firm risk-
taking.

Furthermore, the literature review revealed that own-
ership structure influences firm risk-taking behavior and
promotes ESG performance (Rieg and Ulrich, 2024;
Sallemi and Zouari, 2024; Vuong et al., 2024). Also,
ownership structure is crucial in shaping firm decision-
making, governance effectiveness, and firms responsive-
ness to ESG-related risks (Bilyay-Erdogan and Öztürkkal,
2023; Khaliq, 2024). Accordingly, ownership structure
may influence how ESG performance affects firm risk-
taking decisions. Despite its theoretical relevance, empiri-
cal research on how ownership structure moderates the rela-
tionship between ESG performance and firm risk-taking re-
mains scarce. In this context, the ownership structure serves
as a central governance mechanism through which strategic
decisions, including ESG engagement and risk-taking be-
havior, are shaped and constrained. Different types of own-
ers vary in their monitoring capacity, investment horizons,
and risk tolerance, thereby influencing how ESG initiatives
are implemented and translated into a firm’s outcome. In-
stitutional, state, and foreign owners can strengthen over-
sight, reduce managerial opportunism, and promote long-
term strategic alignment, potentially amplifying the behav-
ioral effects of ESG performance. As a result, owner-
ship structure is likely to influence whether ESG engage-
ment leads to conservative risk management or encourages
value-enhancing strategic risk-taking. Despite its theoreti-
cal importance, empirical evidence on the moderating role
of ownership structure in the ESG-risk-taking relationship
remains limited, especially in emerging markets such as
China. Therefore, our second objective is to investigate
whether the ownership structure moderates the relationship
between ESG performance and firm risk-taking, using a
two-way interaction approach.
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To achieve these objectives, we used a sample of Chi-
nese non-financial firms, comprising 25,686 firm-year ob-
servations from 2015 to 2024. The study has focused on
the Chinese listed non-financial firms for several reasons.
To begin with, China is one of the world’s fastest-growing
economies, and it has taken significant steps towards envi-
ronmental protection. Additionally, China has set a goal of
achieving peak carbon emissions by 2030 and carbon neu-
trality before 2060, underscoring its commitment to sustain-
able development. In this context, we believe that evaluat-
ing the ESG performance of Chinese non-financial firm’s
offers timely and relevant insights. The study uses fixed
effects (FE) and feasible generalized least squares (FGLS)
for empirical estimation, ensuring robust results across dif-
ferent statistical techniques. Moreover, we employed two-
stage least squares (2SLS) and two-step generalizedmethod
of moments (GMM) to address potential endogeneity. In
addition, for further analysis, we examine ESG perfor-
mance in environmentally sensitive and environmentally
non-sensitive industries using FE. Understanding how ESG
performance shapes a firm risk-taking and how this rela-
tionship is influenced by ownership structure carries im-
portant theoretical, policy, and managerial implications for
policymakers, regulators, and managers. As ESG disclo-
sure requirements become increasingly mandatory, regu-
lators must assess whether ESG initiatives constrain ex-
cessive risk or facilitate strategic risk-taking necessary for
innovation and sustainable growth. Likewise, ESG is an
important indicator for managers to support strategic deci-
sions, risk management, and long-term investment; how-
ever, their interpretation may vary depending on ownership
structure. Clarifying these mechanisms is therefore essen-
tial for designing effective ESG policies and for evaluating
the risk implications of sustainability-oriented firm strate-
gies.

This study contributes to the growing literature in sev-
eral important ways. First, it contributes conceptually and
empirically to the understanding of the relationship between
ESG performance and firm risk-taking by providing a clear
economic interpretation of why and how ESG performance
influences a firm risk-taking.

While prior studies have predominantly focused on
the effects of ESG performance on financial performance,
firm value, or cost of capital (Bissoondoyal-Bheenick et al.,
2023; Landi et al., 2022; Liu and Song, 2025). Research
examining ESG performance and firm risk-taking remains
limited and conceptually fragmented. Existing evidence re-
mains mixed; some studies suggest that ESG practices re-
duce risk-taking by enhancing transparency and stakeholder
trust (Handajani et al., 2022; Wu et al., 2022), whereas oth-
ers argue that ESG engagement may increase risk-taking
due to long-term strategic investments and innovation-
oriented activities (Saidane and Abdallah, 2021; Yavuz et
al., 2025).

However, this literature lacks a clear economic inter-
pretation of ESG-induced risk-taking. It offers limited in-
sight into how ESG engagement shapes a firm risk-taking,
particularly in emerging markets. In this context, our study
goes beyond mixed evidence and demonstrates that ESG
performance positively and significantly influences firm
risk-taking. Further, this study extends the ESG literature
by providing additional empirical insights into the associa-
tion between ESG performance and a firm risk-taking. Sec-
ond, this study investigated the moderating role of own-
ership structure across three dimensions, i.e., institutional,
state, and foreign ownership. Previous research highlights
the role of ownership structure in shaping corporate gov-
ernance, firm value, and sustainability outcomes (Sallemi
and Zouari, 2024; Vuong et al., 2024). There is a limited
understanding of how ownership structure moderates ESG
performance and firm risk-taking. Our findings reveal that
institutional, state, and foreign ownership positively and
significantly moderate the effect of ESG performance on
firm risk-taking. This evidence suggests that diverse own-
ership structures not only enhance monitoring and disci-
pline but also provide firms with strategic guidance, legiti-
macy, and long-term orientation, thereby encouraging firm
risk-taking. By evaluating this moderating role, the study
bridges the ESG and corporate governance literatures. It of-
fers new insights into how ownership heterogeneity shapes
ESG-driven risk behavior in China’s unique institutional
environment.

Third, the study contributes by examining industry
heterogeneity in the relationship between ESG performance
and the firm risk-taking. Previous studies have highlighted
the importance of industry-specific environmental pres-
sures and stakeholder expectations in shaping firm’s ESG-
related outcomes (Garcia et al., 2017; Matakanye et al.,
2021). By differentiating between environmentally sensi-
tive and non-sensitive industries, our analysis shows that
ESG performance significantly affects firm risk-taking in
both categories. This finding underscores the robustness
and generalizability of the relationship between ESG per-
formance and firm risk-taking, suggesting that sustainabil-
ity engagement consistently shapes a firm’s strategic risk
behavior, regardless of environmental intensity. Conse-
quently, this study broadens the scope of ESG research and
provides more nuanced evidence to guide policymakers and
managers across various industrial contexts.

The remaining paper is structured as follows: Section
2 presents the literature review, theoretical background, and
hypotheses development, followed by Section 3, which dis-
cusses methodology. Section 4 presents empirical results
and their discussion, followed by Section 5, which provides
further analysis. Lastly, Section 6 presents the conclusions,
implications, and limitations.
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2. Literature Review and Hypotheses
Development
2.1 Theoretical Background

The relationship between ESG performance and firm
risk-taking can be explained using stakeholder theory and
risk management theory. The Stakeholder theory posits that
a firm’s long-term success depends on its ability to balance
and satisfy the interests of multiple stakeholders, including
investors, employees, regulators, customers, and society at
large (Freeman, 2010; Pong and Fong, 2024). Firms that ac-
tively invest in ESG practices signal ethical conduct, trans-
parency, and social responsibility, which enhances stake-
holder trust and legitimacy. This trust reduces uncertainty,
lowers conflict-related costs, and improves access to critical
resources such as capital and market opportunities (Grant,
1991). As a result, improved ESG performance may en-
able firms to undertake more strategic and productive firm
risk-taking, particularly in innovation-oriented and long-
term projects. While stakeholder theory explains why ESG
engagement encourages firm risk-taking, risk management
theory explains how ESG practices shape the efficiency and
discipline of firm risk-taking.

From the perspective of risk management theory,
firms adopt structured approaches to identify, assess, and
mitigate risk to ensure stability and sustainable performance
(Kaplan andMikes, 2020). Effective ESG-driven risk man-
agement helps firms distinguish between value-enhancing
risks and excessive speculative risks. However, the ex-
tent to which ESG-driven risk management influences firm
risk-taking outcomes also depends on internal governance
mechanisms, particularly ownership structure. Hence, the
relationship between ESG performance, firm risk-taking
and ownership structure, can be explained by agency the-
ory.

Agency theory emphasizes the potential conflicts that
arise from the separation of ownership and control, in which
managers may pursue their own interests rather than the
shareholder’s interests and long-term value (Jensen and
Meckling, 1979). However, the ownership structure varies
in monitoring strength, risk preferences, and ESG perfor-
mance. Ownership structure may influence how effectively
managers are supervised, how ESG commitments are im-
plemented, and how firm risk-taking decisions are aligned
with shareholder’s interests. As a result, firms with differ-
ent ownership structures shape how ESG performance in-
fluences firm risk-taking decisions and outcomes.

2.2 Hypotheses Development
2.2.1 ESG Performance and Firm Risk-Taking

Firm risk-taking reflects a firm’s strategic willingness
to undertake activities involving uncertainty but offering
potentially higher returns, such as research and develop-
ment investments, market expansion, and strategic restruc-
turing (Anton et al., 2025). As a core strategic choice, firm

risk-taking directly influences innovation, competitiveness,
and sustainable growth. In this context, the question of
whether ESG performance encourages or limits firm risk-
taking remains unresolved in the existing literature (Adar-
dour et al., 2026; Kazancoglu et al., 2021). Two distinct
views exist in the literature: a positive view argues that
ESG performance encourages firm risk-taking, while a neg-
ative view claims that ESG restrains firm risk-taking. The
positive perspective suggests that strong ESG performance
can lead to increased firm risk-taking because it enhances a
firm’s ability to engage in risky yet valuable activities. With
strong ESG performance, a firm can improve transparency,
reduce information gaps, build a better reputation, and gain
more trust from investors and creditors. This can result in
fewer financing constraints and easier access to external
capital (Chen et al., 2021; Peliu, 2024; Sun et al., 2024).
Recent studies also indicated that ESG disclosure can sig-
nificantly alleviate financing constraints, while strong ESG
performance can boost firm innovation and technological
advancements (Zhang et al., 2024; Wang and Wang, 2024;
Xie et al., 2026). This is crucial, as firms with better access
to financing, stronger stakeholder support, and enhanced in-
novation capacity are more likely to invest in long-term ac-
tivities such as Research and Development (R&D), tech-
nological upgrades, and market expansion, which gener-
ally involve higher but productive risks (Tan et al., 2024).
Hence, ESG can serve as a strategic resource that increases
a firm’s readiness and ability to take risks that create value
(Bai et al., 2022). This positive view aligns with stake-
holder theory, which posits that engaging in ESG builds
trust and improves access to strategic resources, allowing
firms to pursue long-term, value-enhancing risk-taking. On
the other hand, the negative view argues that ESG perfor-
mance may reduce firm risk-taking by promoting stronger
governance, increased monitoring, and better transparency
(Du and Nik Azman, 2024; Shakil, 2021; Singhania and
Gupta, 2024). These factors can limit managerial op-
portunism and discourage excessive firm risk-taking, as
ESG has been shown to lower firm risk-taking through im-
proved information transparency, stronger corporate gov-
ernance, and increased external monitoring pressure (He
et al., 2023). This view aligns with risk management the-
ory, which suggests that incorporating ESG into risk gov-
ernance helps firms better control downside risks and avoid
excessive uncertainty, leading to more conservative strate-
gies and lower risk exposure.

However, this study expects the positive relationship
to be stronger because ESG performance can act as a strate-
gic resource by enhancing a firm’s reputation, bolstering
stakeholder confidence, improving access to capital, and
reducing financing constraints. In addition, better ESG
performance can foster innovation capability and support
long-term investments, including R&D, technological up-
grades, and market expansion. Since these activities en-
tail uncertainty but are vital for future growth, firms with
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stronger ESG performance are more likely to engage in
greater value-enhancing risk-taking. Therefore, this study
proposes the following hypothesis:

H1: ESG performance positively influences firm risk-
taking.

2.2.2 Ownership Structure, ESG Performance, and Firm
Risk-Taking

Ownership structure refers to the distribution of the
firm’s equity among different categories of shareholders.
It represents a fundamental corporate governance mecha-
nism that shapes managerial oversight, strategic decision-
making, and risk preferences within a firm. By influenc-
ing control rights, monitoring intensity, and incentive align-
ment, ownership structure plays a crucial role in deter-
mining a firm’s resource allocation, sustainability orien-
tation, and risk-taking behavior (Acar et al., 2021). Ac-
cordingly, prior studies argue that different ownership types
directly influence both ESG performance and firm risk-
taking. Specifically, certain ownership arrangements pro-
mote ESG engagement by encouraging green technological
innovation and strengthening disclosure practices (Jakob-
sen and Johan Berg, 2023; Jia et al., 2022; Zhang and Wu,
2024), while also shaping the firm risk-taking behavior by
reinforcing governance mechanisms, enhancing oversight,
and strategic risk-taking (Hu et al., 2025; Jha and Tiwari,
2025; Roedder and Schmid, 2026).

Beyond the direct effect of ownership types, a grow-
ing body of literature recognizes ownership structure as
an important moderating mechanism. However, the mod-
erating role of ownership structure is primarily grounded
in agency theory, which emphasizes conflicts of interests
and information asymmetry between managers and share-
holders. Effective ownership structures strengthen moni-
toring and align managerial incentives with shareholder’s
objectives, reducing agency costs and encouraging long-
term value creation (Alam et al., 2024). This suggests that
ownership structure shapesmanagerial decisions and strate-
gic orientation, thereby influencing how ESG performance
affects firm risk-taking.

Empirical studies provide further support for this the-
oretical perspective, for example, Song et al. (2015) found
that ownership structure moderates the relationship be-
tween market orientation and firm innovation performance,
while Ishtiaq et al. (2017) showed that it significantly af-
fects the link between CSR and Return on Assets (ROA),
similarly, Ali et al. (2019) demonstrated that ownership
structure shapes both Corporate Social Reporting Disclo-
sure (CSRD) and its performance implications, a view fur-
ther supported by Acar et al. (2021), who emphasized
its role in driving ESG disclosure in response to growing
stakeholder demands for transparency. From a valuation
perspective, Wu et al. (2022) highlighted the moderating
effect of ownership structure on the relationship between
ESG performance and firm value in Chinese manufactur-

ing firms. Extending this evidence, Abidi et al. (2022)
revealed that ownership structure influences the interac-
tion between systematic risk and corporate governance in
Gulf Cooperation Council countries, while Alsultan and
Hussainey (2024) reported that it moderates the associa-
tion between related party transactions and earnings qual-
ity. Prior literature further suggests that different ownership
types are likely to differentially affect the effectiveness of
ESG performance in influencing firm risk-taking (Jia et al.,
2022; Wu et al., 2025; Zhang and Wu, 2024). However,
despite its importance, empirical evidence on how owner-
ship structure moderates the relationship between ESG per-
formance and firm risk-taking remains limited, particularly
for Chinese non-financial firms. Given China’s distinctive
institutional environment and heterogeneous ownership ar-
rangements, examining this moderating role is both theoret-
ically and empirically important. Given the importance and
the knowledge gap, this study further distinguishes among
ownership types to investigate their differential moderating
effects and proposes the following hypotheses.

2.2.3 Institutional Ownership
Institutional ownership is generally associated with

stronger monitoring incentives, professional expertise, and
longer investment horizons, which enhance managerial
discipline and reduce agency problems (Bushee, 1998;
Shleifer and Vishny, 1986). Prior studies suggest that in-
stitutional investors are better able to process non-financial
information, such as ESG disclosure, and to pressure man-
agers to integrate sustainability considerations into long-
term strategic decision-making rather than engaging in
symbolic or opportunistic ESG activities (Dyck et al., 2019;
Krüger, 2015). As a result, institutional ownership may
influence how ESG performance functions as a risk man-
agement mechanism by improving transparency, mitigat-
ing information asymmetry, and shaping a firm risk-taking
decisions, rather than leading to opportunistic or inefficient
risk-taking. Hence, the following hypothesis was proposed:

H2: Institutional ownership moderates the relation-
ship between ESG performance and firm risk-taking.

2.2.4 State Ownership
State ownership influences the relationship between

ESG performance and firm risk-taking primarily through
policy alignment, political legitimacy, and government
oversight, which are particularly salient in emerging
economies such as China. State-owned enterprises (SOEs)
are often subject to stronger regulatory pressure and social
responsibility mandates, which encourage them to adopt
ESG practices to maintain legitimacy and comply with na-
tional sustainability objectives (Marquis and Qian, 2014).
Moreover, state ownership may provide implicit guaran-
tees and preferential access to financing (Boubakri et al.,
2013; Fan et al., 2013), which can reduce the financing
frictions and uncertainty associated with long-term ESG in-
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vestments. As a result, state ownership may influence how
ESG performance affects firm risk-taking by strengthening
oversight and increasing resource availability. Hence, the
following hypothesis was proposed:

H3: State ownership moderates the relationship be-
tween ESG performance and firm risk-taking.

2.2.5 Foreign Ownership
Foreign ownership, on the other hand, introduces in-

ternational governance standards, advanced management
practices, and heightened expectations for transparency
and disclosure quality. Foreign investors typically de-
mand higher-quality ESG reporting and stronger investor
protection mechanisms, thereby constraining managerial
discretion and limiting opportunistic behavior (Gul et al.,
2010). Prior evidence suggests that foreign ownership im-
proves the information environment by reducing informa-
tion asymmetry and enhancing disclosure credibility (Leuz
et al., 2009), thereby strengthening the value of ESG per-
formance and improving external stakeholder’s confidence.
In this context, foreign ownership may influence how ESG
engagement affects firm risk-taking by shaping governance
discipline, encouraging quality, and promoting a strategic
orientation in the firm risk-taking decisions. Hence, the fol-
lowing hypothesis was proposed:

H4: Foreign ownership moderates the relationship be-
tween ESG performance and firm risk-taking.

3. Methodology
3.1 Data and Sampling

The study used the data for Chinese non-financial
firms for the period 2015 to 2024 to empirically validate the
hypotheses. The exclusion of financial firms is consistent
with earlier studies that focus on ESG performance (Eliwa
et al., 2021; Guidara et al., 2014; Xu et al., 2021). We have
excluded financial firms for several reasons. For instance,
stakeholders pressure on non-financial firms regarding en-
vironmentally safe and socially responsible business oper-
ations differs from that on financial firms. Non-financial
firms also face challenges, such as modernizing technology
and sourcing raw materials, which can influence their ESG
practices. Conversely, financial firms possess distinct fea-
tures and face different challenges. Additionally, the busi-
ness operations of non-financial firms directly impact soci-
ety and the environment; hence, complying with environ-
mental regulations becomes more crucial for them than for
their counterparts (Liu et al., 2024; Sheikh, 2019; Van Du-
uren et al., 2016). Moreover, there are several reasons for
choosing the Chinese non-financial firms as a context of
study. First, China has introduced significant ESG-related
reforms and disclosure requirements, making it a relevant
context for analysis. Second, China has a unique diversity
in the ownership structures. Third, rapid economic growth,
alongside environmental and social challenges, underscores
the importance of understanding ESG performance and a
firm risk-taking in China.

The final dataset is unbalanced, comprising 25,686
firm-year observations. This study utilized Huazheng ESG
scores retrieved from the Wind database, consistent with
(Cai et al., 2023; Chen and Fan, 2024). Furthermore, data
on other variables were extracted from the China Stock
Market Accounting Research (CSMAR) database, one of
the most widely used databases in Chinese literature (Ab-
dullah et al., 2024; Ma and Cao, 2023). These databases
are considered reliable for financial and non-financial data.
Furthermore, to enhance the reliability of our estimates and
remove outliers, we winsorized continuous variables at the
5% and 95% level.

3.2 Dependent Variables
This study uses a variety of firm risk-taking measures

as dependent variables, consistent with prior literature that
uses multiple proxies to measure firm risk-taking (He et
al., 2023; Mihet, 2013; Widianingsih et al., 2023; Zheng
et al., 2023). Therefore, we used four proxies to measure
firm risk-taking: the Cash Asset Ratio (CA), R&D invest-
ment (ln_RD), Innovation Intensity (Inn_In), and the stan-
dard deviation of adjusted ROA (SD_ROA). A higher cash
asset ratio reflects a firm’s capacity to take on more risk.
Therefore, we measured cash assets as the total cash and
cash equivalents at the end of each year, to the firms to-
tal assets in the same period (Gopalan et al., 2021; He et
al., 2023). In addition, ln_RD is measured as natural loga-
rithm of the ratio of R&D expenditure to market capitaliza-
tion following Mihet (2013), while Inn_In measures inno-
vation intensity as R&D expenditure divided by operating
revenue, following Widianingsih et al. (2023). Although
both variables are derived from a firm’s R&D expenditure,
they capture different aspects of risk-taking. ln_RD reflects
the firm’s R&D investment commitment from a market-
based perspective, whereas Inn_In captures innovation in-
tensity relative to operating scale. Therefore, retaining both
variables allows us to capture more effectively the different
dimensions of innovation-related firm risk-taking, thereby
enhancing robustness. Lastly, following prior literature,
we measure the standard deviation of adjusted ROA over a
rolling three-year period; greater volatility indicates higher
risk-taking and vice versa. This measure captures a firm’s
strategic willingness to undertake risky, value-enhancing
investments to pursue higher future returns (Boubakri et al.,
2013; Faccio et al., 2011; John et al., 2008).

3.3 Independent Variables
This study used ESG performance as an independent

variable. To measure a firm’s ESG performance, we used
Huazheng ESG scores extracted from the Wind database,
consistent with Li et al. (2024) and Zhu and Yang (2024).
Prior literature suggests that the Huazheng scores from the
Wind database include internationally acceptable structures
with unique features of the Chinese capital markets and
cover a large number of listed companies. It offers compre-
hensive coverage and regular updates (Deng et al., 2023).
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3.4 Moderating Variables
In this study, we treat ownership structure as a mod-

erating variable and measure it using three types of owner-
ship: institutional ownership (INO), state ownership (STO),
and foreign ownership (FO). Institutional ownership is cal-
culated as the percentage of shares held by institutional in-
vestors to total outstanding shares (Qu and Zhang, 2023).
Furthermore, STO is measured by focusing on the top ten
shareholders to the total outstanding shares, which pro-
vides a clearer indication of state influence (Qian and Yang,
2023). Similarly, foreign ownership is measured as the
share held by the top ten foreign shareholders to the total
outstanding shares (Guo and Zheng, 2021).

3.5 Control Variables
This study has used Executive pay, firm growth, firm

size, return on equity, debt-to-equity, and fixed assets as
control variables consistent with prior literature. Executive
pay (Pay) is measured as the natural logarithm of the exec-
utive pay, excluding allowances (Wu et al., 2022), and firm
growth (Growth) is measured as the ratio of the change in
current year’s operating revenue to last year’s operating rev-
enue (Hong et al., 2024). Further, firm size (Fsize) is mea-
sured through the natural logarithm of total assets at the end
of the year (Atan et al., 2018; Qu and Zhang, 2023). More-
over, return on equity (ROE) is calculated by dividing the
ratio of net profit by average shareholder’s equity, consis-
tent with Guo and Zheng (2021), and the fixed assets ratio
(Fix) is measured by a ratio of fixed assets to total assets,
consistent with Liu and Lee (2024). Lastly, the debt-to-
equity is measured as the ratio of the total liabilities to total
equity (Khorilov and Kim, 2024). Table 1 presents the vari-
able names, types, symbols, and descriptions used in the
study.

3.6 Statistical Analysis and Model Specifications
This study employed two statistical techniques to test

our hypotheses empirically. First, we used a fixed-effects
(FE)model for our estimation, which is a widely used statis-
tical method in the finance literature (Wu et al., 2025; Wu
et al., 2022). To determine whether to use a fixed-effects
or random-effects model, we conducted the Hausman test,
which indicated that the fixed-effects model was appropri-
ate. Previous literature suggests that the fixed-effectsmodel
effectively controls unobserved heterogeneity and cross-
sectional dependence (Le and Tran-Nam, 2018). Second,
to cross-validate the results from the fixed-effects model,
we used feasible generalized least squares (FGLS) regres-
sion. This method is well known for addressing issues of
autocorrelation and heteroscedasticity (Greene, 1997). Ad-
ditionally, FGLS allows consistent estimation of a large
error covariance matrix, an advantage over ordinary least
squares (OLS) regression with robust standard errors. Be-
fore performing the final statistical analysis, we conducted
diagnostic tests for multicollinearity, structural breaks, non-

normality, heteroscedasticity, and autocorrelation to ensure
that the necessary assumptions were met. To justify the
model, we follow the panel econometric framework com-
monly used in studies examining firm risk-taking and ESG
performance. For example, Menla Ali et al. (2024) esti-
mate the effect of ESG disclosure on firm risk-taking using
a panel fixed-effects model with firm-level controls; simi-
larly, Sun et al. (2024) analyze ESG components and firm
risk amongA-share firms using fixed-effects specifications.
Following prior literature, we examine model 1 to estimate
the baseline effect of ESG performance on firm risk-taking
and empirically validate H1. Model 1 (Eqn. 1) is presented
below:

FRi,t = β0 + β1ESGi,t + β2Payi,t + β3Growthi,t
+β4Sizei,t + β5ROEi,t + β6Levi,t

+β7Fixi,t + εi,t

(1)

However, before testing moderation effects, as recom-
mended in the moderation literature, we first estimated the
direct impact of ownership structure on firm risk-taking to
ensure proper model specification and facilitate the inter-
pretation of the interaction terms (Aiken et al., 1991; Baron
and Kenny, 1986). Accordingly, models 2–4 were esti-
mated to examine the baseline effect of institutional, state,
and foreign ownership on firm risk-taking. For brevity, we
only present model 2 (Eqn. 2) below, while INO is replaced
by STO and FO in models 3 and 4, respectively.

FRi,t = β0 + β1INOi,t + β2Payi,t + β3Growthi,t
+β4Sizei,t + β5ROEi,t + β6Levi,t

+β7Fixi,t + εi,t

(2)

To examine whether ownership structure moderates
the relationship between ESG performance and firm risk-
taking, we estimate interaction models by incorporating
multiplicative terms between ESG performance and own-
ership variables. This interaction-based specification is the
standard approach for testing moderating effects in regres-
sion models and is widely adopted in empirical research
(Aiken et al., 1991; Baron and Kenny, 1986; Dawson,
2014). Prior studies have shown that different types of own-
ership structures play an important role in shaping ESG per-
formance and corporate governance outcomes (Jia et al.,
2022; Villalonga et al., 2025; Zhang andWu, 2024). Empir-
ical evidence on how different types of ownership structures
affect the relationship between ESG performance and firm
risk-taking remains limited. Accordingly, models 5–7 were
estimated to empirically validate H2–H4. These hypothe-
ses will be supported if the interaction terms (i.e., ESG ×
INO, ESG × STO, and ESG × FO) are statistically signifi-
cant. For brevity, only model 5 (Eqn. 3) is presented below.
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Table 1. Description of variables.
Variable name Type Symbols Description

ESG Performance Independent ESG Huazheng ESG scores from the Wind Database.
Cash Asset Ratio Dependent CA Ratio of cash and cash equivalents to total assets.
R&D Investment Dependent ln_RD Natural logarithm of the ratio of R&D expenditure to market

capitalization.
Innovation Intensity Dependent Inn_In Ratio of R&D expenditure to operating revenue.
Standard Deviation of Adjusted ROA Dependent SD_ROA Standard deviation of adjusted ROA over a rolling three-year

period (adjusted by industry-year average).
Institutional Ownership Moderating INO The percentage of shares held by institutional shareholders to total

outstanding shares.
State Ownership Moderating STO The percentage of shares held by state-owned shareholders among

the top ten shareholders to total outstanding shares.
Foreign Ownership Moderating FO The percentage of shares held by foreign shareholders among the

top ten shareholders to total outstanding shares.
Executive Pay Control Pay Natural logarithm of executive pay, excluding allowances.
Firm Growth Control Growth Ratio of the change in current year’s operating revenue to last

year’s operating revenue.
Firm Size Control Fsize Natural logarithm of total assets at the end of the year.
Return on Equity Control ROE Ratio of net profit to average shareholder’s equity.
Debt-to-Equity Control Lev Ratio of total liabilities to total equity.
Fixed Assets Control Fix Ratio of fixed assets to total assets.
Note: ESG, Environmental, Social, and Governance; R&D, Research and Development; ROA, Return on Assets.

In models 6 and 7, INO is replaced by STO and FO, respec-
tively.

FRi,t = β0 + β1ESGi,t + β2INOi,t + β3ESG× INOi,t

+β4Payi,t + β5Growthi,t + β6Sizei,t + β7ROEi,t

+β8Levi,t + β9Fixi,t + εi,t
(3)

4. Discussion of Results
4.1 Descriptive Statistics and Correlation Matrix

The descriptive statistics of all variables used in the study
are presented in Table 2. The results suggest that the mean value
and standard deviation of ESG are 73.196 and 5.911, respectively
(Ding et al., 2024). Notably, ESG is retained in its original score
form, following the prior literature (Chen and Fan, 2024; Fu,
2024). Furthermore, the mean value of CA is 0.152, with a stan-
dard deviation of 0.110, consistent with He et al. (2023) for Chi-
nese firms. Moreover, the mean values of ln_RD, Inn_In, and
SD_ROA are 17.086, 6.182, and 0.011, respectively. Further-
more, Table 2 shows that the mean values of INO, STO, and FO
are 0.403, 0.448, and 0.053, respectively. Table 2 also reports the
Shapiro-Wilk statistics; all values are statistically significant, in-
dicating that the variables are not normally distributed. Addition-
ally, the Variance Inflation Factor (VIF) scores reported in Table
2 indicate that the variables do not suffer from multicollinearity,
as all VIF values are less than 5 (Myers, 1990).

Table 3 reports the Pearson correlation matrix for the vari-
ables used in this study. All values are below 0.8; therefore, the
variables do not exhibit multicollinearity (Gujarati, 1995).

4.2 Panel Regression Results and Discussion
Tables 4,5 present the baseline and interaction results from

the fixed-effects (FE) models. The results reported in Table 4 in-
dicate that ESG performance is positively and significantly asso-
ciated with all the proxies used to measure firm risk-taking (i.e.,
CA, ln_RD, Inn_In, and SD_ROA). The positive coefficient on
ESG suggests that firms with strong ESG commitments are more
likely to maintain higher cash reserves and prioritize long-term
value through strategic investments in R&D and innovation (Sun
et al., 2024). The greater the volatility in operating returns, the
higher the firm risk-taking (Dai and Wang, 2024). This find-
ing is consistent with stakeholder theory, which argues that firms
with better ESG practices build trust and long-term relationships
with stakeholders, thereby reducing uncertainty and encouraging
greater risk-taking (Freeman, 2010), as well as with agency theory,
which suggests that stronger governance and transparency associ-
ated with ESG engagement reduce agency costs, enabling man-
agers to align investment decisions with stakeholder interests bet-
ter and undertake value-engaging but riskier projects (Fama and
Jensen, 1983).

However, the positive association also aligns with prior lit-
erature showing that higher ESG commitments and stakeholder
support are associated with greater risk-taking (Du and Nik Az-
man, 2024; Sun et al., 2024). This implies that ESG performance
influences a firm risk-taking profiles by providing greater finan-
cial flexibility, higher R&D investment, stronger commitment to
innovation projects, and, in turn, greater risk-taking, as reflected
in higher earnings volatility (Liao and Jesmin, 2023; Sun et al.,
2024). Together, these findings confirm that ESG engagement
encourages firms to take on greater overall risk. Hence, we find
support for H1.

While prior studies report mixed evidence on the relation-
ship between ESG performance and firm risk-taking, our analysis
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Table 2. Descriptive statistics.

Mean
Standard
Deviation

Minimum Maximum
Shapiro-Wilk
Statistics

VIF

ESG 73.196 5.911 50 100 0.989*** 1.29
CA 0.152 0.110 0 0.906 0.862*** _
ln_RD 17.086 2.132 5.667 21.420 0.992*** _
Inn_In 6.182 6.467 0.030 51.51 0.755*** _
SD_ROA 0.011 0.022 0.000 0.120 0.598*** _
INO 0.403 0.240 0 0.999 0.703*** 1.61
STO 0.448 0.245 0.000 0.865 0.928*** 1.64
FO 0.053 0.125 0 0.913 0.494*** 1.49
Pay 6.480 7.595 0.139 18.756 0.661*** 1.16
Growth 0.019 0.208 –0.589 18.783 0.476*** 1.07
Fsize 22.460 1.325 18.122 31.519 0.952*** 1.80
ROE 0.052 0.092 –0.192 0.202 0.776*** 1.29
Lev 0.012 0.025 0.000 0.999 0.294*** 1.31
Fix 0.196 0.138 0.000 0.938 0.933*** 1.03
Note: *** indicates the statistical significance at the 1% level. VIF, Variance
Inflation Factor.

offers a more nuanced economic interpretation, showing that ESG
engagement positively affects firm risk-taking, suggesting it can
strategically promote risk-taking rather than merely mitigate it in
the Chinese context. Specifically, ESG-oriented firms tend to allo-
cate resources to long-term investments such as innovation, green
technologies, and organizational restructuring, which inherently
involve greater uncertainty, higher earnings volatility, and delayed
returns. In this context, increased risk-taking refers to intentional,
strategic risk-taking aimed at enhancing long-term competitive-
ness, rather than excessive or destabilizing behavior.

Furthermore, Table 4 reports baseline results estimating the
impact of INO, STO, and FO on firm risk-taking. The results
suggest that INO is positively and significantly associated with
all proxies of firm risk-taking. This implies that the presence of
INO can lead to enhanced governance mechanisms, better cash
management to navigate risk, and the ability to seize opportuni-
ties (Jiang et al., 2021). Furthermore, INO focuses on long-term
investments rather than short-term return and earnings, hence in-
creasing R&D investment and innovation intensity (Edacherian et
al., 2024). Therefore, in the presence of INO firms invest more
in long-term projects than short-term investments (Neubauer and
Blomberg Persson, 2023). Such long-term-oriented investment
strategies may also generate short-term fluctuations, as reflected
in the higher variability of adjusted ROA, which captures inten-
tional, value-enhancing risk-taking rather than excessive, destabi-
lizing behavior (Sakawa et al., 2021).

The results reported in Table 4 also suggest that STO is sig-
nificantly associated with all the firm risk-taking proxies. The
positive and significant association with CA is consistent with
Nguyen Thi et al. (2023), arguing that STO firms retain more
cash to mitigate unforeseen events arising from financial instabil-
ity, government influence, and constraints. The results also sug-
gest that firms with high STO allocate more resources to R&D
activities and innovation projects, consistent with Zeng and Lin
(2011). In addition, the negative and significant association be-
tween STO and SD_ROA indicates that higher state ownership
is associated with lower earnings volatility. This pattern is con-

sistent with prior literature suggesting that governments tend to
prioritize employment stability and political objectives over profit
maximization, which may limit incentives to engage in high-risk
activities that affect earnings uncertainty (Boubakri et al., 2013).

Lastly, the results reported in Table 4 suggest that FO is
positively and significantly related to CA, ln_RD, and SD_ROA,
while, its association with Inn_In is statistically insignificant.
These findings imply that firms with FO maintain stronger cash
positions to enhance financial flexibility and liquidity manage-
ment, which, in turn, may facilitate greater investment in R&D and
support long-term investment initiatives. This long-term invest-
ment orientation may also lead to greater variability in SD_ROA,
as foreign owners are more willing to undertake innovative, riskier
projects with uncertain short-term returns. Furthermore, FO may
help reduce agency conflicts, strengthened governance mecha-
nisms, and active involvement in introducing new technologies,
potentially supporting higher Inn_In and a greater willingness to
undertake risky long-term projects, consistent with Lee and Yang
(2016). Moreover, these findings are consistent with the view that
foreign owners tend to undertake risky projects, as they expect
such investments to yield superior long-term returns and to incen-
tivize managers to operate firms more efficiently (Subastian and
Setiawan, 2022).

Furthermore, this study contributes to the literature by
demonstrating that the relationship between ESG and firm risk-
taking is not uniform and is significantly shaped by owner-
ship structure. Institutional, state, and foreign owners differ in
their monitoring capacity, investment horizon, and risk tolerance,
thereby influencing howESG initiatives affect firm risk-taking de-
cisions. This helps explain why prior studies report mixed find-
ings, since the effect of ESG varies with a firm’s governance and
ownership structures. Our results generally support the view that
ESG performance positively influences firm risk-taking. These
findings offer economic insight into ESG as a governance-driven
mechanism that actively influences a firm’s strategic risk-taking
decisions rather than functioning solely as a risk-reducing tool.
Hence, a diverse ownership structure encourages firms to under-
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Table 3. Correlation matrix.
ESG CA ln_RD Inn_In SD_ROA INO STO FO Pay Growth Fsize ROE Lev Fix

ESG 1.000
CA 0.111*** 1.000
ln_RD 0.230*** –0.083*** 1.000
Inn_In 0.036*** 0.160*** 0.109*** 1.000
SD_ROA –0.139*** 0.091*** –0.451*** 0.205*** 1.000
INO 0.177*** –0.014** 0.251*** –0.132*** –0.205*** 1.000
STO 0.023*** 0.118*** –0.529*** 0.095*** 0.124*** –0.089*** 1.000
FO 0.133*** 0.014 0.241*** –0.010 –0.079 0.247*** –0.437*** 1.000
Pay 0.241*** 0.049*** 0.121*** 0.100*** 0.071*** 0.208*** 0.035*** 0.125*** 1.000
Growth 0.002 0.018*** –0.057*** 0.001 –0.038 0.019*** 0.048*** 0.020** 0.061*** 1.000
Fsize 0.320*** –0.191*** 0.459*** –0.143*** –0.209*** 0.477*** –0.155*** 0.133*** 0.440*** –0.004 1.000
ROE 0.242*** 0.150*** 0.208*** –0.162*** –0.312*** 0.198*** 0.079** 0.125*** 0.183*** 0.124*** 0.176*** 1.000
Lev –0.097*** –0.169*** 0.003 –0.020*** 0.044** 0.065*** –0.060*** –0.010 0.032*** 0.007 0.217*** –0.119*** 1.000
Fix –0.057*** –0.292*** –0.018 –0.211*** –0.003 0.098*** –0.013 0.006 –0.048*** –0.012** 0.061*** –0.040*** –0.003 1.000
Note: *** and ** indicate statistical significance at 1% and 5% levels, respectively.
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Table 4. Baseline regression results using the fixed effects model (FE).
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

CA CA CA CA ln_RD ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA SD_ROA

ESG
0.0007***
(0.0001)

0.0037*
(0.0021)

0.0145***
(0.0043)

0.0182***
(0.0031)

INO
0.0001***
(0.0000)

0.0511***
(0.003)

0.0086***
(0.0010)

0.0337***
(0.0007)

STO
0.0162***
(0.0048)

0.0506***
(0.0003)

0.0131***
(0.0019)

–3.4125***
(0.1521)

FO
0.0498***
(0.0182)

0.0587***
(0.0010)

1.1261
(0.7614)

0.0004***
(0.0000)

Pay
–0.0001
(0.0011)

–0.0019*
(0.0010)

–0.0150***
(0.0017)

–0.0192***
(0.0019)

–0.7903***
(0.0221)

–0.1981***
(0.0126)

–0.0562***
(0.0140)

–0.1511***
(0.0194)

0.4614***
(0.0435)

0.3613***
(0.0445)

0.1888***
(0.0701)

0.2069***
(0.0813)

0.6770***
(0.0324)

0.3315***
(0.0308)

–0.2705***
(0.0437)

–0.0037***
(0.0000)

Growth
–0.0062***
(0.0024)

0.0000***
(0.0000)

–0.0000***
(0.0000)

–0.0001***
(0.0000)

–0.0034***
(0.0004)

–0.0011***
(0.0003)

–0.0007***
(0.0002)

0.0003
(0.0003)

–0.0124***
(0.0000)

–0.0140***
(0.0009)

–0.0099***
(0.0009)

–0.0170***
(0.0013)

–0.0022***
(0.0006)

–0.0027***
(0.0005)

–0.0001
(0.0006)

–0.0005
(0.0008)

Fsize
–0.0133***
(0.0013)

–0.0134***
(0.0013)

–0.0171***
(0.0029)

–0.0066*
(0.0039)

0.0867***
(0.0262)

0.8072***
(0.0182)

0.8137***
(0.0240)

–0.1423***
(0.0397)

–0.0775
(0.0540)

–0.1391***
(0.0557)

–0.0826
(0.1204)

0.2161
(0.1638)

0.4751***
(0.0416)

–0.2386***
(0.0416)

–0.1439*
(0.0853)

–0.0078***
(0.0012)

ROE
0.0507***
(0.0040)

0.1039***
(0.0067)

0.0611***
(0.0085)

0.1092***
(0.0146)

1.4747***
(0.0816)

0.7003***
(0.0558)

0.2764***
(0.0703)

0.7805***
(0.0969)

–7.1789***
(0.2736)

–3.4280***
(0.1694)

–3.2823***
(0.3416)

–6.6341***
(0.6071)

–3.5456***
(0.1378)

–2.9351***
(0.1288)

–3.6618***
(0.2237)

–0.0467***
(0.0025)

Lev
–0.2719***
(0.0444)

–0.3227***
(0.0438)

–0.0085
(0.1097)

–0.0375
(0.1299)

–3.7155***
(0.9194)

–5.3690***
(0.6242)

–4.8278***
(0.9805)

1.2629
(1.5943)

0.2766
(1.7929)

–1.6081
(1.8174)

–15.9763***
(4.3917)

–16.6176***
(5.3886)

5.5143***
(1.5913)

6.8682***
(1.4756)

–3.3953
(2.8708)

–0.1276***
(0.0347)

Fix
–0.2259***
(0.0083)

–0.2263***
(0.0083)

–0.2525***
(0.0160)

–0.2351***
(0.0186)

–1.9317***
(0.1641)

–0.9465***
(0.1119)

–0.5909***
(0.1249)

–1.0186***
(0.1827)

–0.6247*
(0.3405)

–0.3936
(0.3414)

0.6596
(0.6416)

0.1283
(0.7734)

0.3375
(0.2638)

0.2772
(0.2453)

–0.8816**
(0.4094)

–0.0141***
(0.0048)

Constant
0.4465***
(0.0271)

0.5257***
(0.0292)

0.8224***
(0.0648)

0.6543***
(0.0846)

27.8960***
(0.5388)

2.9587***
(0.3955)

0.7154
(0.5212)

21.2878***
(0.8501)

0.2049
(1.1156)

3.8184***
(1.2099)

5.5491**
(2.6094)

–0.0933
(3.5145)

–20.892***
(0.8442)

1.0534
(0.9181)

8.5232***
(1.8426)

–0.0878***
(0.0258)

F–Statistic 179.02*** 186.69*** 77.39*** 70.61*** 306.24*** 3825.09*** 2779.05*** 524.47*** 157.12*** 130.54*** 49.54*** 56.52*** 265.49*** 581.93*** 147.97*** 94.07***
Within R2 0.0601 0.0626 0.0734 0.0776 0.1003 0.5821 0.7496 0.3983 0.0536 0.0449 0.0484 0.0631 0.1279 0.2433 0.1437 0.1073
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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Table 5. Interaction results using the fixed effects model (FE).
Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7

CA CA CA ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA

ESG 0.0004***
(0.0001)

0.0000
(0.0002)

0.0003**
(0.0001)

0.0048***
(0.0014)

–0.0042
(0.0027)

–0.0026
(0.0022)

0.0148***
(0.0044)

0.0280**
(0.0114)

0.0061
(0.0072)

0.0318***
(0.0030)

0.0506***
(0.0085)

0.0190***
(0.0044)

INO 0.0000
(0.0000)

0.0513***
(0.0003)

0.0075***
(0.0010)

0.0351***
(0.0007)

STO 0.0007*
(0.0004)

5.9410***
(0.4086)

0.0422**
(0.0174)

–0.0869***
(0.0123)

FO 0.0003***
(0.0001)

1.4489
(1.1303)

3.6019**
(1.6335)

0.0568***
(0.0041)

ESG × INO 0.0004***
(0.0000)

0.0331***
(0.0009)

0.0048*
(0.0029)

0.0427***
(0.0002)

ESG × STO 0.0010**
(0.0005)

0.0134**
(0.0054)

0.0399*
(0.0236)

0.0718***
(0.0165)

ESG × FO 0.0008***
(0.0002)

0.0433***
(0.0146)

0.0523*
(0.0299)

0.0535***
(0.0111)

Pay –0.0016
(0.0011)

–0.0121***
(0.0018)

–0.0167***
(0.0020)

–0.2034***
(0.0150)

–0.0294*
(0.0164)

–0.2407***
(0.0246)

0.3888***
(0.0446)

0.2316***
(0.0711)

0.2380***
(0.0845)

0.3047***
(0.0307)

–0.2262***
(0.0449)

–0.3357***
(0.0523)

Growth –0.0000***
(0.0000)

–0.0000***
(0.0000)

–0.0001***
(0.0000)

–0.1169***
(0.0327)

–0.1206***
(0.0230)

–0.0864**
(0.0426)

–0.0128***
(0.0009)

–0.0099***
(0.0009)

–1.7064***
(0.1393)

–0.0025***
(0.0005)

0.0004
(0.0006)

–0.0004
(0.0008)

Fsize –0.0164***
(0.0014)

–0.0200***
(0.0030)

–0.0119***
(0.0043)

0.7768***
(0.0178)

0.7045***
(0.0271)

–0.6103***
(0.0479)

–0.1823***
(0.0561)

–0.1192
(0.1217)

0.1886
(0.1660)

–0.2858***
(0.0415)

–0.2389***
(0.0851)

–0.5807***
(0.1245)

ROE 0.0556***
(0.0045)

0.0624***
(0.0086)

–0.0533***
(0.0098)

0.4919***
(0.0543)

0.7404***
(0.1185)

2.3659***
(0.1778)

–6.8918***
(0.2777)

–3.2861***
(0.3427)

–6.5245***
(0.6101)

–2.6887***
(0.1277)

–6.1616***
(0.3404)

–4.5851***
(0.2529)

Lev –0.2624***
(0.0484)

0.0206
(0.1118)

–0.0757
(0.1411)

–4.5761***
(0.6055)

–4.5756***
(1.048)

1.8713
(1.8492)

0.2834
(1.7924)

–15.1612***
(4.4150)

–15.9851***
(5.4228)

6.9533***
(1.4580)

5.8083**
(2.7218)

–10.9861***
(3.4951)

Fix –0.2452***
(0.0090)

–0.2442***
(0.0157)

–0.2375***
(0.0191)

–0.7191***
(0.1084)

–0.6882***
(0.1405)

–1.2352***
(0.2241)

–0.7996**
(0.3415)

0.2358
(0.6238)

0.4580
(0.7813)

0.2358
(0.2417)

–1.0807***
(0.4109)

–1.5025***
(0.4887)

Constant 0.5520***
(0.0323)

0.8422***
(0.0690)

0.7106***
(0.0918)

3.0466***
(0.3898)

3.0065***
(0.6145)

33.1517***
(1.0106)

3.6995***
(1.2177)

3.7289
(2.7408)

–0.5272
(3.5174)

1.4448
(0.9108)

–6.3041***
(1.9256)

–6.1332**
(2.6591)

F–Statistic 146.18*** 60.80*** 49.64*** 3344.48*** 1683.32*** 84.16*** 127.95*** 39.17*** 44.01*** 521.30*** 127.9*** 78.34***
Within R2 0.0631 0.0745 0.0711 0.6107 0.7010 0.1209 0.0561 0.0495 0.0636 0.2708 0.1574 0.1184
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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take riskier yet potentially value-enhancing activities, ultimately
amplifying overall firm risk-taking. Table 4 also reports the co-
efficients of control variables used in the study. The signs of the
majority of the control variable coefficients are consistent with the
prior literature (Hong et al., 2024; Liu and Lee, 2024).

Table 5 presents the results of the interaction models used
to validate H2–H4 empirically. The variable of interest in these
models are the interaction terms (i.e., ESG × INO, ESG × STO,
and ESG × FO). The results suggest that INO, STO, and FO pos-
itively moderate the relationship between ESG performance and
firm risk-taking. The results are novel and provide new evidence
that ownership structure moderates the relationship between ESG
performance and firm risk-taking. However, several prior studies
have reported the importance of ownership structure in strategic
decision-making and risk management of firms (Alshirah and Al-
shira’h, 2024; Dakhli, 2021; Usman et al., 2017). Each owner-
ship structure acts differently; for instance, institutional investors
help reduce agency conflicts and align managers with sustain-
able, value-enhancing risk-taking goals. State ownership pushes
firms towards ESG compliance and shaping a cautious approach
to firm risk-taking. Foreign ownership introduces international
governance standards and best practices, thereby enhancing trans-
parency (Huang et al., 2023; Jha and Tiwari, 2025).

However, the results can be interpreted as follows. First,
INO positively moderates the relationship between ESG perfor-
mance and firm risk-taking, as measured by all firm risk-taking
proxies. This suggests that INO enhances the role of ESG, leading
to prudent cash management strategies and increased investment
in R&D projects, ultimately encouraging more firm risk-taking,
consistent with agency theory, which posits that INO plays an im-
portant role in monitoring firm risk-taking (Sakawa et al., 2021).

Moreover, the significant positive moderation effect on
Inn_In indicates that INO strengthens the positive relationship
between ESG performance and Inn_In. This implies that ESG-
oriented firms are willing to undertake innovation-related risk-
taking, possibly because INO provides stronger monitoring,
strategic discipline, and long-term support for ESG-oriented in-
vestment decisions. Furthermore, the significant positive moder-
ation on SD_ROA indicates that ESG performance, when rein-
forced by INO, is associated with higher earnings volatility. This
suggests value-enhancing risk-taking arising from ESG-driven
long-term investments and strategic adjustments. However, the
combined effect of ESG performance and institutional ownership
increases cash reserves, intensifies investment in R&D innovation,
and increases the firm’s short-term earnings-based risk-taking be-
havior.

Second, the moderating effect of STO remains positive and
significant across all models using different proxies of firm risk-
taking. This implies that firms with higher state ownership tend
to maintain higher cash reserves. Furthermore, the results indi-
cate that STO positively and significantly moderates the relation-
ship with ln_RD, indicating that STO materially influences ESG-
driven R&D expenditures. In contrast, higher STO positively and
significantly strengthens the effect of ESG performance on inno-
vation intensity, indicating that ESG initiatives in STO firms are
more effectively translated into realized innovation. This finding
is consistent with Azzam and Alhababsah (2022), reporting that
STO often fosters investment in sustainable-oriented innovation
through government influence and policy support. However, the
significant effect on SD_ROA suggests that while STO supports

long-term and policy-driven investments, it significantly shapes
earnings volatility, reflecting the government’s influence on firm
risk-taking behavior and financial outcomes. Hence, the results
indicate that ESG commitments, when aligned with government
oversight, push firms to take a stronger role in long-term invest-
ments, maintain higher cash levels, and allocate more resources to
innovation, thereby increasing a firm risk-taking capacity. While
also reflecting state influence over R&D investment and earnings
volatility.

Third, FO positively moderates the relationship between
ESG performance and firm risk-taking across all the models of
firm risk-taking proxies. The results indicate that foreign investors
encourage firms to maintain high cash reserves, invest more in
R&D, and engage in other innovative activities. This may stem
from foreign investor’s preference for long-term growth, global
competitiveness, and enhanced ESG-driven innovation strategies,
thereby enhancing financial flexibility and strategic investment
capacity. Moreover, the effect on SD_ROA indicated that FO am-
plifies the earnings volatility arising from ESG-related strategic
investments, suggesting a greater tolerance for short-term perfor-
mance fluctuations in pursuit of innovation, global expansion, and
long-term competitiveness. Furthermore, this reflects how for-
eign investor’s sustainability preferences encourage firms to pur-
sue ambitious and risky innovation strategies and strong liquidity
positions, resulting in higher earnings variability, eventually in-
creasing the risk-taking behavior of firms (Boubakri et al., 2013;
Kim, 2025; Lopez‐de‐Silanes et al., 2024). Consequently, we find
support for H2, H3, and H4.

4.3 Robustness Test: Alternative Statistical Technique
To cross-validate the results of the FE models, we employed

feasible generalized least squares (FGLS) estimation, which has
been widely used in the literature (Abdullah et al., 2024; Naeem et
al., 2021). The results are reported in Tables 6,7. The use of FGLS
further strengthens the robustness of our analysis. Most results
corroborate the findings of the baseline and interaction models in
Tables 4,5, further strengthening the reliability of our statistical
estimates and our contribution to the existing literature.

5. Further Analyses
5.1 Endogeneity

The review of existing literature suggests that panel datasets
may be subject to endogeneity, which may affect the reliability
of the results. To mitigate these concerns, this study employs
an instrumental variable approach using Two-Stage Least Squares
(2SLS) and Two-Step Generalized Method of Moments (GMM)
(Khatib, 2025; Lin et al., 2024). The use of both techniques en-
ables us to address the possible endogeneity reported in Tables
8,9,10,11 and cross-validate our main results. We have used the
industry average and lagged values of ESG performance as in-
struments in baseline and interaction models, consistent with prior
literature (He et al., 2023; Sun et al., 2024). For models examin-
ing the direct effects of ownership structure, institutional, state,
and foreign ownership are instrumented with their respective in-
dustry averages and lagged values, following the previous litera-
ture (Leary and Roberts, 2014; Mi, 2023; Wei et al., 2024). The
2SLS approach is particularly suitable for addressing simultaneity
and reverse causality between ESG performance and firm risk-
taking. The 2SLS method is transparent and effective at correct-
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Table 6. Baseline regression results using feasible generalized least squares (FGLS).
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

CA CA CA CA ln_RD ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA SD_ROA

ESG
0.0021***
(0.0001)

0.0303***
(0.0023)

0.1053***
(0.0071)

0.0055**
(0.0028)

INO
0.0003***
(0.0000)

0.0536***
(0.0004)

0.0364***
(0.0016)

0.0302***
(0.0006)

STO
0.0002***
(0.0000)

0.0354***
(0.0005)

0.0236***
(0.0025)

–0.0150***
(0.0009)

FO
0.0003***
(0.0001)

0.0034***
(0.0012)

0.0128**
(0.0060)

0.0065***
(0.0021)

Pay
0.0140***
(0.0010)

0.0130***
(0.0010)

0.0111***
(0.0016)

0.0138***
(0.0017)

–0.2764***
(0.0181)

0.1503***
(0.0147)

0.1909***
(0.0199)

0.3432***
(0.0221)

1.5204***
(0.0557)

1.3349***
(0.0565)

1.3235***
(0.0921)

1.2628***
(0.1012)

0.7073***
(0.0235)

0.4458***
(0.0228)

0.3186***
(0.0342)

0.1978***
(0.0367)

Growth
–0.0000
(0.0000)

–0.0001***
(0.0000)

–0.0001***
(0.0000)

–0.0165***
(0.0045)

–0.0066***
(0.0006)

–0.0015***
(0.0004)

–0.0001
(0.0045)

–0.0002
(0.0005)

0.0014
(0.0018)

–0.0030*
(0.0018)

–0.0012
(0.0020)

0.0002
(0.0026)

–0.0990
(0.0672)

–0.3307***
(0.0637)

–0.0029***
(0.0007)

–0.0040***
(0.0009)

Fsize
–0.0206***
(0.0006)

–0.0185***
(0.0062)

–0.0172***
(0.0008)

–0.0196***
(0.0009)

0.8668***
(0.0120)

0.9508***
(0.0092)

0.7242***
(0.0113)

0.6333***
(0.0124)

–1.0512***
(0.0358)

–0.9704***
(0.0345)

–0.4887***
(0.0492)

–0.4518***
(0.0537)

–0.4555***
(0.0147)

–0.5340***
(0.0134)

–0.3955***
(0.0181)

–0.3547***
(0.0192)

ROE
0.1031***
(0.0052)

0.1207***
(0.0052)

0.1334***
(0.0080)

0.1421***
(0.0085)

1.3877***
(0.0949)

0.9316***
(0.0750)

0.8061***
(0.1016)

0.5450***
(0.1086)

–7.1132***
(0.2902)

–6.0669***
(0.2864)

–7.7855***
(0.4614)

–7.6164***
(0.4907)

–4.5217***
(0.1269)

–4.1935***
(0.1185)

–5.5990***
(0.1714)

–5.4485***
(0.1769)

Lev
–0.6586***
(0.0417)

–0.7706***
(0.0414)

–0.6597***
(0.0520)

–0.6339***
(0.0551)

–8.7654***
(0.8401)

–10.8327***
(0.6609)

–7.7502***
(0.7408)

–7.7383***
(0.8028)

2.0564
(2.3081)

–4.2264*
(2.2739)

4.8661
(2.9673)

6.3280**
(3.1728)

2.9408***
(0.9074)

2.4856***
(0.8476)

–1.6317
(1.0886)

–2.3371**
(1.1282)

Fix
–0.2163***
(0.0047)

–0.2245***
(0.0047)

–0.2428***
(0.0068)

–0.2503***
(0.0075)

–1.0538***
(0.0874)

–0.6620***
(0.0695)

–0.7516***
(0.0874)

–0.6134***
(0.0977)

–8.2447***
(0.2653)

–8.7335***
(0.2634)

–9.6738***
(0.3928)

–10.2908***
(0.4346)

0.0874
(0.1104)

0.0047
(0.1038)

–0.0137
(0.1459)

0.0903
(0.1559)

Constant
–0.2533***
(0.0161)

0.4136***
(0.0162)

0.4174***
(0.0244)

0.4408***
(0.0259)

–0.1117
(0.2972)

–5.5891***
(0.2345)

–1.7509***
(0.3083)

–3.8935***
(0.3293)

0.5527
(0.8982)

8.8747***
(0.8925)

–1.4954
(1.3929)

0.0039
(1.4923)

1.4126***
(0.3783)

6.1647***
(0.3648)

5.7957***
(0.5161)

7.5605***
(0.5400)

Wald–Statistic 5188.69*** 5056.46*** 2822.46*** 2502.74*** 7978.12*** 26,520.47*** 13,070.41*** 4943.03*** 3215.63*** 3485.67*** 1371.60*** 1063.20*** 3125.35*** 5661.35*** 2327.24*** 1785.00***
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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Table 7. Interaction results using feasible generalized least squares (FGLS).
Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7

CA CA CA ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA

ESG 0.0017***
(0.0001)

0.0028***
(0.0003)

0.0024***
(0.0001)

0.02662***
(0.0017)

0.0656***
(0.0041)

0.0334***
(0.0021)

0.1144***
(0.0071)

0.0837***
(0.0194)

0.1199***
(0.0107)

0.0047*
(0.0026)

0.0150**
(0.0074)

–0.0000
(0.0038)

INO 0.0002***
(0.0000)

0.0587***
(0.0004)

0.0421***
(0.0017)

0.0381***
(0.0006)

STO 0.1010*
(0.0541)

0.3545
(0.6086)

–2.2506
(2.8233)

–0.2459
(1.0690)

FO 0.0006***
(0.0001)

0.0853***
(0.0021)

0.0300***
(0.0111)

0.0588***
(0.0051)

ESG × INO 0.0006***
(0.0000)

0.0261***
(0.0005)

0.0344***
(0.0025)

0.0340***
(0.0010)

ESG × STO 0.0010
(0.0007)

0.0549***
(0.0083)

0.0635
(0.0390)

0.0244*
(0.0148)

ESG × FO 0.0004**
(0.0002)

0.1111***
(0.0024)

0.0300**
(0.0129)

0.0707***
(0.0062)

Pay 0.0124***
(0.0010)

0.0083***
(0.0016)

0.0114***
(0.0017)

0.1201***
(0.0132)

0.1492***
(0.0197)

0.3485***
(0.0201)

1.2180***
(0.0564)

1.2397***
(0.0922)

1.1596***
(0.1013)

0.3626***
(0.0224)

0.3252***
(0.0344)

0.1865***
(0.0367)

Growth –0.0000***
(0.0000)

–0.0001***
(0.0000)

–0.0001***
(0.0000)

–0.0008**
(0.0004)

0.0001
(0.0004)

0.0010**
(0.0005)

–0.0025
(0.0018)

–0.0004
(0.0020)

0.0012
(0.0026)

–0.0036***
(0.0006)

–0.0029***
(0.0007)

–0.0044***
(0.0009)

Fsize –0.0249***
(0.0007)

–0.0208***
(0.0008)

–0.0229***
(0.0009)

0.6995***
(0.0093)

0.6536***
(0.0117)

0.5680***
(0.0117)

–0.8943***
(0.0387)

–0.6729***
(0.0518)

–0.6412***
(0.0561)

–0.3254***
(0.0148)

–0.3849***
(0.0191)

–0.3413***
(0.0200)

ROE 0.0988***
(0.0052)

0.1823***
(0.0120)

0.1195***
(0.0085)

0.3685***
(0.0683)

0.5418***
(0.1010)

–0.0898
(0.1000)

–6.1766***
(0.2897)

–8.5093***
(0.4661)

–8.349***
(0.4984)

–3.6415***
(0.1176)

–5.5780***
(0.1740)

–5.2933***
(0.1794)

Lev –0.6520***
(0.0414)

–0.6067***
(0.0509)

–0.5228***
(0.0546)

–8.1692***
(0.5987)

–5.2743***
(0.7388)

–5.7501***
(0.7363)

–0.6278
(2.2832)

10.0667***
(2.9937)

11.9969***
(3.1978)

0.8556
(0.8320)

–1.8827*
(1.1028)

–2.4108**
(1.1362)

Fix –0.2236***
(0.0047)

–0.2398***
(0.0070)

–0.2375***
(0.0074)

–0.6604***
(0.0625)

–0.6053***
(0.0865)

–0.5066***
(0.0889)

–0.8177***
(0.2631)

–9.4348***
(0.4046)

–9.7774***
(0.4357)

0.2409**
(0.1015)

–0.0091
(0.1472)

0.1007
(0.1561)

Constant 0.4179***
(0.0175)

0.3333***
(0.0350)

0.3661***
(0.0259)

–2.1381***
(0.2314)

–4.3401***
(0.3831)

–5.1186***
(0.3047)

1.3714
(0.9673)

–2.2945
(1.7687)

–3.0335**
(1.5170)

3.2122***
(0.3763)

6.5463***
(0.6696)

7.4743***
(0.5480)

Wald–Statistic 5569.77*** 3077.52*** 2700.19*** 33,947.20*** 13,904.24*** 8353.41*** 3925.22*** 1509.49*** 1197.93*** 7093.19*** 2328.03*** 1931.93***
Industry & Year
Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.

15

https://www.imrpress.com


Table 8. Baseline regression results using two-stage least squares (2SLS).
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

CA CA CA CA ln_RD ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA SD_ROA

ESG
0.3084***
(0.0002)

0.0097*
(0.0053)

0.1139***
(0.0151)

0.0274***
(0.0077)

INO
0.0003***
(0.0000)

0.0554***
(0.0028)

0.1598***
(0.0023)

0.0372***
(0.0043)

STO
0.0003**
(0.0001)

0.0488***
(0.0021)

0.0226**
(0.0109)

–0.0555***
(0.0098)

FO
0.0032***
(0.0011)

0.3253***
(0.0416)

0.1136**
(0.0532)

0.0217**
(0.0102)

Pay
0.0099***
(0.0011)

0.0122***
(0.0010)

0.0138**
(0.0066)

0.0040
(0.0049)

–0.3942***
(0.0232)

0.1327***
(0.0253)

0.0135
(0.0728)

0.9072***
(0.2456)

1.3031***
(0.0608)

1.3708***
(0.0579)

0.9827***
(0.2274)

0.8348**
(0.3519)

0.7748***
(0.0275)

0.4052***
(0.0462)

0.3117***
(0.1198)

0.6944***
(0.1856)

Growth
–0.0000
(0.0000)

–0.0000***
(0.0000)

–0.0001
(0.0002)

–0.0001
(0.0001)

–0.0117***
(0.0010)

0.0001
(0.0010)

0.0043*
(0.0024)

0.0002
(0.0062)

–0.0082**
(0.0032)

–0.0056***
(0.0019)

0.0181**
(0.0073)

0.0140
(0.0093)

–0.0022***
(0.0008)

–0.0093***
(0.0013)

–0.0001
(0.0027)

–0.0077
(0.0054)

Fsize
–0.0160***
(0.0009)

–0.0163***
(0.0006)

–0.0153***
(0.0038)

–0.0166***
(0.0036)

0.9368***
(0.0159)

0.9846***
(0.0138)

0.9124***
(0.0433)

1.7577***
(0.1797)

–1.2089***
(0.0468)

–1.1624***
(0.0374)

–0.4150***
(0.1566)

–0.5460**
(0.2277)

–0.4004***
(0.0208)

–0.5123***
(0.0212)

–0.1062
(0.1046)

–0.7264***
(0.1257)

ROE
0.0895***
(0.0065)

0.1133***
(0.0054)

0.0506
(0.0379)

0.1081***
(0.0249)

1.4174***
(0.1179)

1.0044***
(0.1012)

0.9183**
(0.3942)

2.9241**
(1.3297)

–10.3584***
(0.5043)

5.3430***
(0.2931)

–8.3396***
(1.2809)

–6.5416***
(1.6438)

–4.0572***
(0.1558)

–3.9716***
(0.1597)

–6.8491***
(0.5986)

–1.8984**
(0.8759)

Lev
–0.9672***
(0.0739)

–0.7084***
(0.0443)

–2.0353***
(0.4104)

–2.7904***
(0.3084)

–8.1813***
(1.1455)

–10.4932***
(1.0487)

–10.6371**
(4.4672)

–67.6274***
(21.5432)

–50.4295***
(3.7092)

–47.6770***
(2.8574)

–86.9109***
(13.7302)

–146.5681***
(30.1172)

–0.2388
(1.3920)

0.9703
(1.6162)

13.0695**
(5.6102)

–2.7963
(15.1705)

Fix
–0.2016***
(0.0058)

–0.2146***
(0.0050)

–0.2897***
(0.0291)

–0.3599***
(0.0198)

–0.9791***
(0.1074)

–0.5164***
(0.0896)

–2.4669***
(0.3210)

1.5327
(0.0676)

–7.2603***
(0.3160)

–7.0090***
(0.2767)

–6.0954***
(0.9794)

–6.6122***
(1.5474)

–0.1303
(0.1348)

–0.1135
(0.1334)

–1.0368**
(0.4077)

–1.7544**
(0.8599)

Constant
0.2183***
(0.0205)

0.3713***
(0.0175)

0.3841***
(0.0928)

0.5646***
(0.1013)

1.8676***
(0.3873)

–5.9168***
(0.4848)

–1.7669*
(1.0446)

–34.4441***
(4.4502)

6.8400***
(1.0595)

12.5742***
(0.9295)

1.1347
(3.4743)

7.2117
(5.2702)

0.6325
(0.4825)

6.1560***
(0.8732)

–2.1007
(1.8237)

7.8968***
(2.5443)

Wald–Statistic 2752.72*** 3918.74*** 308.22*** 598.76*** 5792.13*** 7403.17*** 2601.48*** 148.36*** 2646.17*** 3160.75*** 240.70*** 96.68*** 1979.77*** 2043.07*** 407.98*** 62.71***
Sargan Statistic 2.9323 1.6712 1.0544 1.444 1.4354 2.9310 3.8642 2.1279 1.39 0.5688 1.2349 1.2795 0.0800 0.4055 1.2382 2.1658
p-value 0.2308 0.1961 0.5902 0.2295 0.2309 0.2310 0.1448 0.3451 0.4991 0.4507 0.2664 0.5274 0.7773 0.5242 0.2658 0.5387
Basmann
Statistic

2.9308 1.6706 1.0440 1.4403 1.4347 2.9294 3.8311 2.1131 1.38917 0.5685 1.22439 1.2621 0.0799 0.4052 1.2315 2.11048

p-value 0.2310 0.1962 0.5933 0.2301 0.2310 0.2311 0.1473 0.3476 0.4993 0.4508 0.2685 0.5320 0.7773 0.5244 0.2671 0.5498
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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Table 9. Interaction results using two-stage least squares (2SLS).
Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7

CA CA CA ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA

ESG 0.0048***
(0.0007)

0.0047***
(0.0011)

0.0036***
(0.0003)

0.0503***
(0.0067)

0.1763***
(0.0323)

0.0281***
(0.0046)

0.1216***
(0.0154)

0.4521***
(0.0572)

0.2470***
(0.0198)

0.0632***
(0.0179)

0.0029***
(0.0006)

0.0843***
(0.0301)

INO 0.0001***
(0.0000)

0.0596***
(0.0005)

0.0074***
(0.0020)

0.0388***
(0.0008)

STO 0.0034**
(0.0014)

0.1459***
(0.0428)

0.4291***
(0.0753)

–0.3983***
(0.0906)

FO 0.0009***
(0.0002)

0.0971***
(0.0034)

0.0356**
(0.0145)

0.0565***
(0.0065)

ESG × INO 0.0006***
(0.0000)

0.0199***
(0.0008)

0.0324***
(0.0028)

0.0262***
(0.0016)

ESG × STO 0.0046**
(0.0019)

0.2506***
(0.0579)

0.5796***
(0.1019)

0.0057***
(0.0012)

ESG × FO 0.0009***
(0.0003)

0.1207***
(0.0042)

0.0533***
(0.0180)

0.0610***
(0.0081)

Pay 0.0108***
(0.0013)

0.0084***
(0.0020)

0.0104***
(0.0022)

0.1475***
(0.0173)

–0.0493*
(0.0292)

0.2091***
(0.0269)

1.1630***
(0.0623)

1.1401***
(0.1035)

1.1392***
(0.1139)

0.3986***
(0.0310)

0.0049***
(0.0005)

0.2379***
(0.0579)

Growth –0.0000
(0.0000)

–0.0000
(0.0000)

–0.0000
(0.0000)

0.0018**
(0.0008)

0.0013
(0.0008)

0.0008
(0.0007)

–0.0111***
(0.0032)

–0.0043
(0.0032)

–0.0036
(0.0033)

–0.0082***
(0.0011)

–0.0065***
(0.0017)

–0.0074***
(0.0014)

Fsize –0.0278***
(0.0011)

–0.0180***
(0.0012)

–0.0236***
(0.0013)

0.7644***
(0.0141)

0.7229***
(0.0194)

0.6540***
(0.0174)

–0.9921***
(0.0491)

–1.1576***
(0.0635)

1.2682***
(0.0738)

–0.2069***
(0.0272)

–0.0027***
(0.0004)

–0.1319**
(0.0574)

ROE 0.0813***
(0.0076)

0.0944***
(0.0111)

0.1057***
(0.0115)

0.2139**
(0.0929)

0.5664***
(0.1701)

0.0046
(0.1414)

–5.5213***
(0.3355)

–10.0684***
(0.5721)

–10.3242***
(0.5965)

–3.3463***
(0.1752)

–0.0814***
(0.0049)

–5.5272***
(0.3266)

Lev –0.7245***
(0.0895)

–0.7648***
(0.1022)

–0.4845***
(0.0882)

–7.4823***
(1.0887)

–1.3770
(1.5440)

–6.8522***
(1.4455)

–52.8508***
(3.7672)

–58.3575***
(5.2511)

–62.3627***
(6.0779)

–3.0528
(1.9530)

–0.0966***
(0.0313)

–15.3878***
(3.3504)

Fix –0.2159***
(0.0062)

–0.2275***
(0.0088)

–0.2368***
(0.0100)

–0.6383***
(0.0817)

–0.6406***
(0.1232)

–0.6064***
(0.1213)

–6.3744***
(0.3005)

–6.6908***
(0.4558)

–6.8434***
(0.5111)

–0.0480
(0.1362)

–0.0001
(0.0024)

–0.2468
(0.2489)

Constant 0.2811***
(0.0367)

0.1322*
(0.0744)

0.3017***
(0.0335)

–5.4048***
(0.3796)

–10.8408***
(2.0136)

–4.2822***
(0.4033)

3.9955***
(1.1859)

–16.6240***
(3.8261)

1.2939
(1.7036)

4.7803***
(0.7898)

0.2192***
(0.0390)

8.3214***
(1.0320)

Wald–Statistic 3296.37*** 1594.07*** 1447.57*** 20,839.52*** 8339.14*** 4951.76*** 2639.98*** 1414.37*** 1234.94*** 4240.86*** 1075.08*** 1023.95***
Sargan Statistic 2.2579 0.1194 2.4734 0.0870 0.9089 2.3387 1.7182 0.0218 0.2537 0.2336 2.3088 0.0069
p-value 0.1329 0.7297 0.1158 0.7680 0.3404 0.1262 0.4235 0.8825 0.6144 0.6288 0.1286 0.9337
Basmann Statistic 2.2566 0.1192 2.4698 0.0869 0.9075 2.3350 1.7170 0.0218 0.2532 0.2334 2.3049 0.0069
p-value 0.1330 0.7299 0.1161 0.7681 0.3408 0.1265 0.4238 0.8826 0.6148 0.6290 0.1290 0.9338
Industry & Year
Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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Table 10. Baseline regression results using two-step generalized method of moments (GMM).
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

CA CA CA CA ln_RD ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA SD_ROA

ESG
0.0024***
(0.0002)

0.0457***
(0.0084)

0.1047***
(0.0166)

0.0278***
(0.0057)

INO
0.0003***
(0.0000)

0.0517***
(0.0031)

0.0125***
(0.0024)

0.0412***
(0.0032)

STO
0.0002**
(0.0001)

0.0492***
(0.0022)

0.0675***
(0.0166)

–0.0223***
(0.0021)

FO
0.0059***
(0.0014)

0.0161***
(0.0044)

21.3679***
(4.5934)

0.2521***
(0.0354)

Pay
0.0092***
(0.0012)

0.0122***
(0.0011)

0.01972***
(0.0066)

–0.0155
(0.0107)

–0.2683***
(0.0228)

0.1133***
(0.0261)

–0.0057
(0.0752)

–0.0545
(0.0982)

1.2593***
(0.0682)

1.4848***
(0.0675)

1.6528***
(0.2453)

2.5981***
(0.2583)

0.7748***
(0.0275)

0.3566***
(0.0382)

0.4872***
(0.0916)

–0.4288
(0.3307)

Growth
–0.0086
(0.0076)

–0.0001***
(0.0000)

–0.0004**
(0.0002)

0.0003
(0.0004)

–0.0092***
(0.0013)

–0.0003
(0.0013)

0.0016
(0.0031)

–0.0011
(0.0014)

–0.0095**
(0.0041)

–0.0041*
(0.0024)

–0.0103
(0.0087)

–0.0052
(0.0091)

–0.0022*
(0.0012)

–0.0079***
(0.0021)

0.0015
(0.0032)

–0.0008
(0.0086)

Fsize
–0.0160***
(0.0010)

–0.0163***
(0.0008)

–0.0171***
(0.0033)

–0.0165**
(0.0073)

0.8281***
(0.0197)

0.9868***
(0.0157)

0.9307***
(0.0439)

1.1548***
(0.0651)

–1.1634***
(0.0513)

–1.1246***
(0.0515)

–0.2168
(0.2138)

–0.1141
(0.2309)

–0.4001***
(0.0219)

–0.5044***
(0.0224)

–0.2924***
(0.0470)

–0.8852***
(0.1865)

ROE
0.1520***
(0.0102)

0.1138***
(0.0066)

0.0972**
(0.0398)

0.1017
(0.0728)

1.1507***
(0.1305)

0.9139***
(0.1030)

1.9297***
(0.4458)

–0.2210
(0.4882)

–10.1308***
(0.6654)

–9.3326***
(0.5980)

–13.2752***
(1.6670)

–14.7812***
(1.8887)

–4.0568***
(0.2688)

–4.1434***
(0.2824)

–6.1250***
(0.7886)

–2.4931*
(1.4920)

Lev
–1.0135***
(0.1128)

–0.7020***
(0.1357)

–1.4868***
(0.3476)

–4.2781***
(1.5712)

–6.4150***
(1.4449)

–10.3885***
(1.3267)

–7.5426*
(4.5817)

–27.5926***
(8.9104)

–46.8716***
(6.1837)

–46.6005***
(10.6326)

–99.3912***
(20.6561)

–194.9519***
(29.9698)

–0.2548
(1.9979)

2.6928
(2.7104)

–10.4426*
(5.7102)

–22.0476
(19.1060)

Fix
–0.2009***
(0.0051)

–0.2144***
(0.0045)

–0.2788***
(0.0226)

–0.4225***
(0.0479)

–0.7385***
(0.1192)

–0.5258***
(0.1005)

–2.2912***
(0.5276)

–0.2352
(0.4136)

–6.6523***
(0.3158)

–7.1120***
(0.2717)

–7.9727***
(0.9546)

–6.9061***
(1.3897)

–0.1316
(0.1267)

–0.1546
(0.1253)

–0.6599**
(0.3119)

–5.9889***
(1.6587)

Constant
0.2337***
(0.0218)

0.3719***
(0.0200)

0.3254***
(0.0928)

0.8632***
(0.1571)

–0.2887
(0.2887)

–5.7214***
(0.5221)

–1.9908*
(1.1261)

–8.6263***
(1.3435)

7.0000***
(1.1206)

10.2785***
(1.1000)

–14.0535***
(4.0701)

–24.6154***
(5.0707)

0.6586
(0.4714)

6.6555***
(0.7540)

0.4321
(1.3471)

27.6589***
(4.8173)

Wald–Statistic 2624.34*** 3630.70*** 281.21*** 166.93*** 3865.52*** 6026.49*** 2585.85*** 464.25*** 1559.13*** 2463.44*** 397.91*** 296.87*** 1211.45*** 1412.31*** 630.80*** 131.74***
Hansen’s J
statistic

2.8028 1.5783 3.1312 3.5960 8.9152 1.8839 4.4491 2.4720 4.6253 0.5578 1.3461 0.7281 0.0824 0.4696 1.0608 0.4051

p-value 0.2462 0.2090 0.3718 0.1656 0.0028 0.1699 0.2169 0.2905 0.2014 0.4551 0.2459 0.3935 0.7740 0.4932 0.3030 0.9392
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.
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Table 11. Interaction regression results using two-step generalized method of moments (GMM).
Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7 Model 5 Model 6 Model 7

CA CA CA ln_RD ln_RD ln_RD Inn_In Inn_In Inn_In SD_ROA SD_ROA SD_ROA

ESG 0.0049***
(0.0007)

0.0058***
(0.0012)

0.0037***
(0.0004)

0.0170***
(0.0040)

0.1677***
(0.0360)

0.0211*
(0.0121)

0.1419***
(0.0253)

0.5114***
(0.0564)

0.2463***
(0.0185)

0.0014***
(0.0002)

0.4473***
(0.1145)

0.0925***
(0.0291)

INO 0.0001**
(0.0000)

0.0591***
(0.0005)

0.0107***
(0.0019)

0.2162***
(0.0322)

STO 0.0046***
(0.0016)

0.1381***
(0.0488)

47.7479***
(7.3290)

–0.5812***
(0.1503)

FO 0.0005**
(0.0002)

0.0847***
(0.0037)

0.0354***
(0.0105)

0.0547***
(0.0043)

ESG × INO 0.0006***
(0.0000)

0.0245***
(0.0008)

0.0299***
(0.0030)

0.0028***
(0.0004)

ESG × STO 0.0062***
(0.0021)

0.2423***
(0.0660)

0.6439***
(0.0991)

0.8103***
(0.2034)

ESG × FO 0.0008**
(0.0004)

0.1060***
(0.0046)

0.0533***
(0.0120)

0.0593***
(0.0049)

Pay 0.0107***
(0.0014)

0.0069***
(0.0020)

0.0103***
(0.0022)

0.1326***
(0.0171)

–0.0779**
(0.0334)

0.2295***
(0.0321)

1.2241***
(0.0684)

1.1547***
(0.1064)

1.1412***
(0.1138)

0.0080***
(0.0002)

0.4733***
(0.0654)

0.2605***
(0.0554)

Growth –0.0000
(0.0000)

–0.0000
(0.0000)

–0.0000
(0.0000)

–0.0010
(0.0009)

0.0009
(0.0011)

0.0005
(0.0009)

–0.0123***
(0.0040)

–0.0023
(0.0039)

–0.0036
(0.0041)

–0.0016
(0.0012)

–0.0056***
(0.0021)

–0.0060***
(0.0021)

Fsize –0.0279***
(0.0012)

–0.0197***
(0.0013)

–0.0234***
(0.0016)

0.8117***
(0.013)

0.7550***
(0.0215)

0.6844***
(0.0262)

–1.0697***
(0.0534)

–1.2421***
(0.0790)

–1.2666***
(0.0726)

–0.0033***
(0.0002)

–0.2466***
(0.0465)

–0.1183*
(0.0631)

ROE 0.0811***
(0.0076)

0.1038***
(0.0139)

0.1035***
(0.0147)

0.3746***
(0.0916)

0.8488***
(0.1961)

0.0970
(0.1727)

–5.914***
(0.4315)

–9.5491***
(0.8331)

–10.3289***
(0.7426)

–0.0622***
(0.0034)

–5.5589***
(0.6089)

–5.7614***
(0.5614)

Lev –0.7180***
(0.1080)

–0.5067***
(0.1837)

–0.4895**
(0.2113)

–7.8526***
(1.1226)

–0.1312
(1.6354)

–6.2779***
(1.8127)

–50.7168***
(6.0677)

–27.9154**
(12.2921)

–62.6227***
(7.6133)

0.0132
(0.0161)

–14.8190**
(5.7666)

–16.57**
(6.5556)

Fix –0.2157***
(0.0056)

–0.2343***
(0.0079)

–0.2376***
(0.0088)

–0.7355***
(0.0910)

–0.5315***
(0.1472)

–0.6443***
(0.1511)

–6.5133***
(0.2935)

–7.1698***
(0.4829)

–6.8334***
(0.5419)

–0.0001
(0.0014)

–0.2838
(0.2353)

–0.3722
(0.2456)

Constant 0.2777***
(0.0364)

0.1057
(0.0837)

0.2981***
(0.0359)

–3.9241***
(0.3249)

–10.4851***
(2.2876)

–4.7539***
(0.5668)

3.2539**
(1.3738)

–19.5772***
(3.8073)

1.2784
(1.6862)

0.0752***
(0.0169)

33.1307***
(7.3858)

8.3512***
(1.1175)

Wald–Statistic 2856.45*** 1507.10*** 1360.95*** 18,941.05*** 6281.83*** 4282.46*** 2282.86*** 982.81*** 925.13*** 1613.38*** 754.82*** 1009.71***
Hansen’s J Statistic 2.4160 0.0010 2.4680 2.3515 0.4590 2.1607 2.3497 1.50664 0.2532 1.1303 0.1542 0.2500
p-value 0.1201 0.9744 0.1162 0.1252 0.4980 0.3395 0.1253 0.2197 0.6148 0.2877 0.6945 0.6170
Industry & Year
Effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are in parentheses.19
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Table 12. ESG performance in environmentally sensitive vs. environmentally non-sensitive firms using the fixed effects model
(FE).

Panel A: Environmentally sensitive firms Panel B: Environmentally non-sensitive firms

Model 1 Model 2

CA ln_RD Inn_In SD_ROA CA ln_RD Inn_In SD_ROA

ESG 0.0006***
(0.0001)

0.0083***
(0.0029)

0.0145***
(0.0053)

0.0250***
(0.0038)

0.0005***
(0.0001)

0.0068***
(0.0024)

0.0094*
(0.0049)

0.0192***
(0.0035)

Pay –0.0062***
(0.0014)

–0.6353***
(0.0311)

0.3763***
(0.0581)

0.1820***
(0.0429)

–0.0045***
(0.0012)

–0.7023***
(0.0245)

0.3590***
(0.0501)

0.5289***
(0.0363)

Growth –0.0001***
(0.0000)

–0.0034***
(0.0007)

–0.0220***
(0.0012)

–0.0044***
(0.0008)

–0.0000***
(0.0000)

–0.0033***
(0.0005)

–0.1260***
(0.0010)

–0.0005
(0.0006)

Fsize –0.0124***
(0.0020)

–0.3333***
(0.0449)

0.1610*
(0.0846)

0.9478***
(0.0687)

–0.0146***
(0.0016)

–0.0080
(0.0310)

–0.0615
(0.0638)

0.3992***
(0.0484)

ROE 0.0531***
(0.0062)

1.9650***
(0.1376)

–3.3295***
(0.2524)

–3.8554***
(0.2033)

0.0557***
(0.0049)

1.3693***
(0.0932)

–3.5943***
(0.1894)

–3.4857***
(0.1531)

Lev –0.2621***
(0.0752)

0.6284
(1.7805)

–1.0190
(3.0216)

–5.3564*
(2.1522)

–0.2477***
(0.0545)

–4.7222***
(1.0678)

–4.9669**
(2.1007)

8.3478***
(1.9382)

Fix –0.2725***
(0.0113)

–2.7000***
(0.2428)

–0.5903
(0.4554)

–0.7608**
(0.3481)

–0.2327***
(0.0108)

–2.3820***
(0.2047)

0.5052
(0.4177)

0.4140
(0.3196)

Constant 0.5412***
(0.0436)

34.8061***
(0.9365)

–3.6814**
(1.7702)

–23.3815***
(1.3981)

0.5615***
(0.0344)

28.7969***
(0.6512)

1.7775
(1.3360)

–16.8362***
(0.9984)

F–Statistic 131.06*** 157.94*** 94.12*** 114.85*** 126.43*** 220.60*** 94.73*** 170.55***
Within R2 0.0768 0.0938 0.0566 0.0985 0.0521 0.0894 0.0399 0.1031
Industry &
Year Effects

Yes Yes Yes Yes Yes Yes Yes Yes

Note: ***, **, and * indicate statistical significance at 1 %, 5%, and 10% levels, respectively. Standard errors are in parentheses.

ing for reverse causality. However, its reliability depends on the
strength and validity of the instruments. To further strengthen the
robustness of the results and account for unobserved and firm-
specific heterogeneity, this study used the two-step GMM estima-
tion, which is suitable for panel data with potentially endogenous
regressors.

To assess the appropriateness, relevance, and validity of our
instruments, we conducted several post-estimation tests for each
model, including tests for endogeneity, weak instruments, and in-
strument validity. For the 2SLS estimations, the Sargan and Bas-
mann statistic indicate that the overidentifying restrictions are sat-
isfied, while the majority of significant Durbin and Wu-Hausman
statistic confirm the presence of endogeneity. Moreover, all F–
statistic from the first-stage regressions were significant and ex-
ceeded 10, indicating that the instruments are strong. However,
for brevity, we only reported Sargan and Basmann statisitcs and
did not report other statistics in Tables 8, 9, and 10, for two-step
GMM estimations, the majority of insignificant Hansen’s J statis-
tic suggest that the instruments are valid. Most results corrobo-
rate the main findings presented in Tables 4,5, further strengthen-
ing the credibility of our novel contributions to literature. Hence,
the consistency of results across multiple econometric approaches
suggests that the relationship among ESG performance, owner-
ship structure, and firm risk-taking is not driven by endogeneity,
thereby strengthening the credibility of this study’s empirical con-
tributions to the existing body of knowledge.

5.2 Environmentally Sensitive and Environmentally
Non-Sensitive Firms

To further strengthen our contribution, we examined
whether ESG performance affects a firm risk-taking differ-
ently across environmentally sensitive and environmentally non-
sensitive industries. It may be argued that ESG performance con-
tributes to firm risk-taking only if the firm belongs to environ-
mentally sensitive sectors. To test this, we divided the sample
into two sub-samples, i.e., Panel A, which includes firms oper-
ating in environmentally sensitive industries such as metals, min-
ing, chemicals, oil, paper, and utilities, consistent with Radhouane
et al. (2020). Panel B includes firms that operate in environmen-
tally non-sensitive industries. The results are reported in Table 12.
The results suggest that ESG performance significantly and pos-
itively affects firm risk-taking across both sub-samples, regard-
less of whether firms operate in environmentally sensitive or non-
sensitive industries. The positive relationship further strengthens
the validity of our main results.

6. Conclusion
This study investigated the effect of ESG performance on

firm risk-taking and how ownership structure moderates this rela-
tionship. We used a panel dataset of Chinese non-financial firms
and employed fixed-effects (FE) panel regression and Feasible
Generalized Least Squares (FGLS) for empirical estimation. The
results suggest that ESG performance positively influences firm
risk-taking, and ownership structure positively moderates the re-
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lationship between ESG performance and firm risk-taking. We ar-
gue that firms derive greater benefits fromESG performance in the
presence of institutional, state, and foreign ownership structures,
as these ownership structures strengthen governance mechanisms
that influence a firm risk-taking decisions. In addition, we also
investigated whether ESG performance affects differently in en-
vironmentally sensitive and environmentally non-sensitive firms
by dividing the sample into two sub-samples. The results suggest
that ESG performance significantly and positively affects firm risk
taking in both environmentally sensitive and environmentally non-
sensitive industries. The study also uses the 2SLS and two-step
GMM approaches to address potential endogeneity issues. Our
results are robust across multiple statistical techniques and alter-
native measures of key variables, thereby strengthening our con-
tribution to the literature.

6.1 Theoretical Implications
The findings of this study have several theoretical implica-

tions. First, this study contributes to prior research that reports
mixed results on the relationship between ESG performance and
firm risk-taking (Du and Nik Azman, 2024; He et al., 2023). Sec-
ond, this study extends the literature by investigating the mod-
erating role of ownership structure on the relationship between
ESG performance and firm risk-taking. These findings highlight
ownership structure as a governance mechanism that shapes how
ESG performance influences firm risk-taking. Third, focusing
on Chinese listed firms, an emerging market with concentrated
ownership and evolving ESG regulation, this study enriches the-
ory largely developed in mature markets and provides a more nu-
anced understanding of ESG-risk dynamics. Finally, the findings
indicate that ESG performance is relevant for firms in both en-
vironmentally sensitive and non-sensitive firms, suggesting that
ESG’s theoretical importance extends beyond high-pollution sec-
tors. Overall, the results contribute to agency, stakeholder, and
risk management theories (Clifford and Smith, 1995; Freeman,
1984; Jensen and Meckling, 1979).

6.2 Policy Implications
The findings offer significant policy implications for regula-

tors and policymakers, especially as ESG disclosure requirements
continue to expand in China. Recent policy developments, includ-
ing the 2024 sustainability reporting requirements introduced by
China’s three stock exchanges and the release of the Basic Stan-
dards (Trial), show that regulatory attention to corporate sustain-
ability reporting is increasing. In this context, as ESG perfor-
mance is positively associated with firm risk-taking, regulatory
bodies need to monitor whether ESG-driven risk-taking is used
productively to invest in innovation, technology, and transforma-
tion. Moreover, because ownership plays a crucial role in moder-
ating the effect of ESG performance on firm risk-taking, policy-
makers should adopt a more differentiated approach to ESG over-
sight by paying closer attention to ownership heterogeneity and
governance quality. Firms whose ownership and governance ar-
rangementsmay promote excessive firm risk-taking behavior need
to be subjected to stringent monitoring, disclosure analysis, and
accountability measures. On the other hand, firms that exhibit
strong ESG performance alongside sound governance should be
encouraged with policy benefits, including green finance and in-
novation initiatives. Such policies will allow firms to channel their
firm risk-taking behavior toward positive outcomes and make the

process sustainable in the long run. Finally, these results may also
offer policymakers in other emerging and transitional economies,
such as Eastern Europe, useful insights, as ESG management is
rapidly gaining ground amid low levels of corporate governance,
concentrated ownership, and risk oversight. In such contexts, ESG
policy should also balance accountability with strategic flexibility
so that sustainability efforts support both risk control and long-
term value creation.

6.3 Managerial Implications
For Managers, the results suggest that ESG engagement can

be viewed as a strategic tool rather than a compliance tool. Man-
agers can recognize that the risk consequences of ESG initiatives
may depend on the firm’s ownership structure and investor pref-
erences. Aligning ESG strategies with investor’s preferences and
communicating ESG initiatives transparently will help ensure the
ESG investments are perceived as value-addition rather than risk-
averse, particularly in firms with diverse ownership structures.

6.4 Limitations and Future Research Recommendations
While this study provides new insights into the relationships

among ESG performance, firm risk-taking, and ownership struc-
ture, it also has certain limitations. The focus on Chinese-listed
non-financial firms may limit the generalizability of the results.
Future research could broaden the scope by examining other in-
stitutional settings and incorporating additional firm and market-
level characteristics, including board structure and firm life cycle.
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