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Purpose: This paper aims to find a piece of empirical evidence explaining the relationship
between the target firm’s ESG score and business operation risk.

Methodology: This paper not only uses the benchmark regression method to explore the
direct impact, mechanism, and boundary conditions of corporate ESG performance on
operating risks, but also further explores the impact of ESG scores on operating risks,
mechanism, and heterogeneity of difference of regional and enterprise size.

Theoretical perspectives: The theoretical frameworks used to support the empirical findings
of this paper rely on Sustainable Development Theory, Corporate Governance Theory,
Asymmetric Information Theory and Signal Theory.

Empirical foundation: This paper uses China's Shanghai and Shenzhen A-share listed
companies from 2013 to 2022 as a research sample, the ESG data was collected from Sino-
securities Index Information Service.

Conclusions: Research shows that improving corporate ESG performance will significantly
reduce the operating risks faced by companies, and its role is more prominent in small-scale
companies and central regions. Mechanism testing confirms that mitigating agency conflicts,
increasing corporate spending on management fees, and optimizing management structures
are the core mechanisms through which ESG performance affects corporate operating risks.
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1. Introduction

The concept of Environmental, Social, and Governance (ESG), introduced by the United
Nations Environment Programme in 1992, evaluates a company's sustainability across three
dimensions: environmental, social, and corporate governance. Strong ESG performance
signifies a positive corporate image, higher social attention, and rational management
practices, attracting significant investor interest. Despite the focus on ESG, companies must
also mitigate operational risks stemming from factors like political instability and policy
adjustments, which can hinder development. Operational risk encompasses various threats,
including financial constraints and project failures, jeopardizing a company's liquidity and
growth. Addressing these risks is vital for ensuring business continuity and attracting investor

confidence.

While Friedman (2007) argues that profit maximization is a company's sole social obligation,
the growing emphasis on sustainable development necessitates exploring the link between
ESG performance and corporate outcomes. Although ESG investment is well-established
internationally, studies on Chinese companies are relatively nascent due to late ESG adoption
and the unique economic system. However, given China's economic importance,

understanding its ESG landscape is crucial for global capital markets.

This study examines the impact of corporate ESG performance on mitigating operational
risks using data from Chinese A-share listed companies. It contributes to existing literature by
expanding research on ESG's economic impacts, particularly in risk mitigation—an area with
limited exploration. By elucidating the mechanisms through which ESG influences risk
reduction, the study sheds light on the relationship between ESG activities and effective risk
management. Furthermore, amidst market volatility, robust ESG practices emerge as critical
for sustaining business operations and fostering resilience. The insights gleaned from this
research can inform policymakers, investors, and business managers, facilitating resource

optimization and promoting a sustainable business environment.



2. Literature Review

2.1 CSR and ESG

Corporate social responsibility (CSR) is a concept widely recognized and debated in
academic and business circles. Today, Corporate Social Responsibility primarily deals with
the responsibility of businesses towards society, and it has been conceptualized in various
ways over the years. Carroll (1999) describes CSR as encompassing the economic, legal,
ethical, and discretionary expectations that society places on organizations at any given time
(Carroll, 1979). This definition means that businesses are financially obligated to produce
goods and services that meet legal standards. In addition, businesses should fulfill their
ethical responsibilities to society and engage in voluntary actions that meet social

expectations (Carroll, 1999).

In financial research, ESG scores are often used as a metric to measure a company's CSR
performance. ESG stands for environmental, social and governance factors considered in
investment decisions. The impact of ESG on company value has produced mixed results, as
will be explored in subsequent chapters. The conflicting findings can be attributed to two
main theories: shareholder theory (Friedman, 1970) and stakeholder theory (Freeman, 2010),

which will be discussed in the theoretical framework of this study.

2.2 Research on the Economic Consequences of Enterprise ESG
Performance

The academic research on the ESG theme has been prolific, and the economic consequences
of heterogeneous corporate ESG performance are a focal point of both academia and industry.
Most research findings indicate a significant impact of corporate ESG performance on
economic outcomes, with existing heterogeneity. Firstly, regarding financial performance,
Velte (2017) demonstrated a correlation between corporate ESG performance and financial
performance, which further influences market performance. Li et al. (2021) found through
empirical research that an improvement in corporate ESG performance and its three
dimensions is significantly positively associated with corporate performance. Secondly,
concerning operating costs, Atan et al. (2018) confirmed that differences in corporate ESG
performance are directly reflected in corporate capital costs, with companies exhibiting better
ESG performance typically having more balanced and stable Weighted Average Cost of

Capital (WACC), along with robust market performance indicators. Finally, in terms of top-



level design research, scholars mainly discuss policies promoting the improvement of
corporate ESG performance and the establishment of a sound ESG evaluation and
optimization system, affirming the positive impact of ESG performance improvement on
overall corporate outcomes qualitatively (Sun et al., 2019). Zhao et al. (2018) quantitatively
affirmed the positive impact of corporate ESG performance improvement on economic

outcomes.

The relationship between ESG (Environmental, Social, and Governance) performance and
corporate financial performance (CFP) has been shown to be predominantly positive. A
comprehensive meta-analysis conducted by Friede, Busch, and Bassen in 2015, which
reviewed empirical research from the year 2000 onward, demonstrated that 50% of studies
found a positive correlation between ESG performance and CFP, 40% reported a neutral

impact, and only 10% observed a negative correlation.

Further exploring the implications of ESG, Yu, Guo, and Luu (2018) analyzed the effects of
ESG disclosure on firm value, using Tobin's Q as a metric. Their study, utilizing data from the
MSCI World Index, indicated that firms with ESG disclosure scores above 20.77 tend to be
rewarded with higher market valuations. This positive reception by the market could be
attributed to reduced risks related to information asymmetries, suggesting that transparent

ESG disclosures are valued by investors.

However, it's important to note that ESG disclosure is distinct from actual ESG performance.
Marsat and Williams (2011) presented a contrasting finding where ESG performance was
seen to negatively affect firm value. They referenced Friedman’s shareholder theory to
interpret this relationship, suggesting a possible conflict between shareholder interests and

ESG pursuits.

On another note, Auer and Schumacher (2016) highlighted the significance of corporate
social responsibility (CSR) to market returns. Their research examined portfolios with high
excess returns and low ESG performance but failed to establish a significant relationship,

further complicating the understanding of ESG's impact on financial outcomes.

This nuanced landscape underscores the complex interplay between ESG factors and
corporate financial performance, indicating that while ESG initiatives are generally viewed
positively, their impact can vary significantly based on specific circumstances and

interpretations.



2.3 Disclosure of ESG and its influence

Globally, the disclosure of ESG (Environmental, Social, and Governance) information is
increasingly recognized as a critical mechanism for promoting sustainable development in
capital markets and the broader socio-economic environment. In China, despite a relatively
late start in establishing ESG frameworks and immature disclosure systems, leveraging
experiences from Western capital markets could pave the way for an effective ESG disclosure
framework tailored to China's economic conditions (Ma et al., 2016). This framework would
benefit from governmental leadership in establishing standards and promoting ESG
investment principles, particularly through pilot projects in large enterprises and pollution-

intensive industries.

On a microeconomic level, the growing demand for high-quality ESG information by
investors is a significant driver for improving disclosure quality among listed companies.
High-quality ESG disclosures can substantially enhance a company's financing success rates,
reduce financing costs, and strengthen market competitiveness (Bai, 2022; Qiu et al., 2019).
Moreover, strong ESG performance not only improves a company’s social image and
stakeholder trust but also reduces financial and operational risks, thereby enhancing market

performance (Ba et al., 2019; Bai, 2022).

Significant studies by Christensen et al. (2021) and others (Dhaliwal et al. 2011, Clarkson et
al. 2013) suggest that voluntary ESG disclosures are often critical in valuation assessments,
indicating a generally positive reception by the market. Conversely, some studies, such as
those by Cho et al. (2015) and Gray (2006), argue that ESG disclosures may not significantly
influence investment decisions, as they often serve primarily to enhance a firm's legitimacy
rather than provide substantive accountability. This sentiment is supported by findings from
Michelon et al. (2015) and Griffin et al. (2017), who observed that firms often engage in
symbolic reporting without genuinely enhancing disclosure quality, particularly concerning

greenhouse gas emissions.

The effectiveness of ESG reporting can also hinge on the nature and quality of the
disclosures. For instance, Plumlee et al. (2015) found that the impact of voluntary
environmental disclosures on firm value varies depending on whether the disclosures address

positive, neutral, or negative issues and whether they contain hard or soft information.

Experimental studies add another layer of complexity, revealing that difficulties in processing

ESG information can create barriers to its use in decision-making. Research by Godker and



Mertins (2018) and Martin (2019) suggests that investors might not effectively integrate ESG
data into their investment strategies, often influenced by partial or affective responses to

disclosures, as shown in studies by Koonce et al. (2016) and Elliott et al. (2014, 2020).

Additionally, there are indications that the framing and presentation of CSR disclosures may
affect investor behavior. For example, Elliott et al. (2017) demonstrated that when CSR
disclosures align strategically with the presentation style, it facilitates better information
processing by investors, particularly those less adept with numerical data, resulting in more

favorable investment decisions.

In summary, while there is evidence supporting the value relevance of ESG disclosures in
certain contexts, the overall findings are nuanced, indicating that investor responses can vary
greatly based on disclosure quality, the informational content of the disclosures, and
psychological factors affecting the processing of this information. The field continues to
grapple with these complexities as it seeks to understand the precise conditions under which

ESG disclosures most effectively influence investment decisions and firm valuations.

2.4 Research on the influencing factors of enterprise risk

Cummins et al. (2006) examined the impact of operational losses on the market values of
U.S. banks. More recent studies by Chernobai et al. (2012) and Cope et al. (2012) have
focused broadly on determinants of operational risk. Wang and Hsu (2013) specifically
investigated the effects of the board of directors composition on operational risk. Chernobai
et al. (2021), Curti et al. (2021), and Frame et al. (2021) have argued that bank size and
complexity are linked to higher operational risk, while Abdymomunov et al. (2020)

demonstrated that an adverse macroeconomic environment leads to more operational losses.

Nance, Smith, and Smithson (1993), and Almeida et al. (2017) examined the use of
derivatives and purchase obligations, respectively, as risk management tools. Bonaimé et al.
(2013) documented substitution effects between hedging and payout decisions at firms.
Garfinkel and Hankins (2011) found that risk management considerations are a significant
driver behind mergers. Pérez-Gonzalez and Yun (2013) investigated the firm value
implications of active risk management practices. Ellul and Yerramilli (2013) studied the

relation between risk controls and tail risk at BHCs.



3. Theoretical Background

3.1 Sustainable development theory

Although the idea of sustainable development has been around for a long time, it was not
until the 1980s that the concept of "sustainable development" was clearly defined and
elaborated in the Brundtland Report issued by the World Commission on Environment and
Development (WCED). Its core idea is it is necessary to meet the needs of the present

generation without compromising the ability of future generations to meet their own needs.

Indeed, as an integral component of economic progress, enterprises must embrace the
principles of sustainable development. This entails transitioning from previous models of
extensive economic growth to a more balanced approach that prioritizes both scale and
efficiency while harmonizing environmental, economic, and social values. By fostering a
virtuous cycle of development, enterprises can contribute to the overall sustainability of

society.

The ESG framework discussed in this article stems from the broader theory of sustainable
development, with a specific focus on the corporate sphere. Essentially, strong ESG
performance signifies a company's proactive commitment to environmental stewardship,
societal well-being, and effective corporate governance. Such a commitment not only
underscores the company's capacity for sustainable growth but also garners trust and support
from stakeholders. Consequently, this enhances the company's long-term competitive
advantage, bolsters its performance, attracts the attention of investors and reducing the

operational risk.

3.2 Corporate Governance Theory
3.2.1 Stakeholder Theory

Back in 1965, American scholar Ansoff introduced the concept of stakeholders, emphasizing

the need for enterprises to consider the various entities with vested interests comprehensively.
He advocated for maintaining a delicate balance among these entities, which may encompass
corporate employees, shareholders, customers, suppliers, and management personnel.

However, this definition was relatively narrow in scope.

In 1984, R. Edward Freeman, regarded as the father of neoclassical economics, further
developed the concept in his seminal work "Strategic Management: A Stakeholder
Approach." He expanded the definition of stakeholders to include all individuals and groups

capable of influencing and being influenced by the enterprise's development process. This



broader definition encompasses not only internal stakeholders like employees and
shareholders but also external entities such as environmentalists, government bodies, and

communities. It laid a more inclusive foundation for future studies on stakeholder theory.

Stakeholder theory posits that stakeholders, owing to explicit and implicit contracts, possess
both responsibilities and obligations, as well as residual claim and control rights. Therefore,
the success of an enterprise hinges on the trust and support of its stakeholders. Enterprises are
tasked not only with fulfilling these responsibilities but also with striving to balance the
diverse demands of stakeholders to maximize overall interests, rather than solely focusing on

shareholder interests.

The subject of this article—corporate ESG performance—encompasses responsibilities to
various stakeholders, including the government, shareholders, creditors, customers, and
suppliers. Active fulfillment of ESG responsibilities engenders trust and support from
stakeholders, thereby enhancing the company's core competitiveness and fostering
sustainable development. Thus, stakeholder theory serves as the theoretical underpinning and

crucial guidance for understanding corporate ESG performance.

3.2.2 Principal-agent Theory
In the late 1960s and early 1970s, with the rise of social specialization and the expansion of

market scale, the principal-agent theory emerged. This theory posits that principals, often due
to their limited expertise, delegate decision-making control to agents through contractual
agreements, allowing agents to act on their behalf and generate profits. However, this
arrangement often leads to agency conflicts. Firstly, there is a misalignment of interests
between principals and agents. While agents' interests lie in the compensation paid by
principals, principals' interests are tied to the profitability of the enterprise. Principals believe
that the success of the enterprise depends on the efforts exerted by agents. Consequently,
under the premise of divergent interests and the assumption of rational economic agents,
agents may prioritize their own gains over the interests of principals, making decisions
detrimental to the latter's interests. Secondly, there exists information asymmetry between the
two parties, with principals being at a disadvantage. Agents, possessing superior information,
may exploit this advantage for personal gain, leading to adverse selection and moral hazards,

ultimately harming the interests of principals.

In practice, the principal-agent relationship reflects a company's governance practices.

Specifically, companies with lower agency costs tend to exhibit higher levels of corporate
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governance. The "G" in corporate ESG performance, as highlighted in this article, precisely
represents a company's governance practices. Thus, it can be argued that companies with
higher ESG ratings demonstrate better governance practices, resulting in lower agency costs

and further attracting investor attention.

3.3 Asymmetric Information Theory

As early as the 1970s, the "information asymmetry theory" was introduced and explored by
three American scholars. This theory primarily finds application in financial market research
and is delineated into two key points: Firstly, there exists an uneven distribution of
information between the two parties involved in market transactions. One party holds
relatively more information, positioning itself advantageously and reaping benefits from the
market. Secondly, both parties to the transaction are acutely aware of whether they possess an
information advantage or disadvantage to the other party. This asymmetry stems from the
societal division of labor, inherent disparities in information transmission, and discrepancies
in information investment costs. Such occurrences are pervasive in financial markets and
have deleterious effects on individuals and even society at large. For instance, in the
insurance market, adverse selection and moral hazard are common phenomena. Adverse
selection occurs when policyholders conceal pertinent information from insurers prior to
contract signing, leading insurers to erroneous judgments and heightening operational risks.
Conversely, moral hazard entails policyholders attempting to defraud insurers post-contract
signing by fabricating "unexpected" insurance incidents, thereby inflicting substantial losses
on insurers. Similarly, in the stock market, only internal company management possesses
comprehensive insights into the company's operations. Investors, relying solely on historical

data and limited disclosures, face heightened investment risks.

The disclosure of corporate ESG performance levels in this article furnishes investors with
additional reference points for investment decisions and mitigates the extent of information
asymmetry. This, in turn, reduces investors' information search costs and attracts greater

investor attention.

3.4 Signal Theory
As early as 1974, Spence conducted pioneering research on the signaling effect of education
levels. He posited that the educational attainment of job seekers serves as a signal to

employers, indicating their potential capabilities. Consequently, employers are inclined to
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offer higher wages to individuals with higher education levels. Spence's work laid the

groundwork for signaling theory and charted a path for subsequent research in this area.

Signaling theory posits that, due to information asymmetry in the market, companies with
superior information are motivated to proactively disclose relevant information to distinguish
themselves from competitors with inferior information. By doing so, they transmit positive
signals to the market. Additionally, the information disclosed by companies entails costs and
is difficult for competitors to replicate, enhancing the credibility of the signals emitted.

Consequently, firms that communicate signals are likely to attract greater investor attention.

Corporate ESG performance, as explored in this article, can serve as a mechanism for signal
transmission. A higher ESG rating signifies that a company actively fulfills its environmental,
social, and corporate governance responsibilities, underscoring its commitment to social
responsibility and sustainability. This, in turn, emits a positive signal to the public,

particularly stakeholders, garnering their attention and support.

4. Hypotheses development

4.1 Analysis of the mechanism of enterprise ESG performance on the
operation risk

With the continuous deepening of the ESG concept, both internal and external conditions of
enterprises have raised higher demands for ESG performance. If enterprises neglect
environmental protection, fail to actively undertake social responsibilities, or do not timely
improve their internal governance, external regulatory pressure and internal operational
pressure will continue to escalate. Conversely, if enterprises focus on their ESG performance,
it will contribute to gaining competitive advantages, garnering recognition from stakeholders
(Li et al., 2019), and enhancing corporate reputation. Generally, companies with better ESG
performance have more comprehensive and systematic risk control systems at various nodes
of their internal governance framework, especially in controlling overall financial risks
during the business process, thereby lowering the probability of bankruptcy and laying a
foundation for sustainable development (Dang et al., 2012). Therefore, the enhancement of
corporate ESG performance may help mitigate operational risks. Based on this, we propose

hypothesis.

HI: Improving corporate ESG performance contributes to reducing operational risks.
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4.2 The intermediary role of alleviating management pressure

The issue of agency has long been a focal point in corporate governance that requires
significant attention. Most companies face dual agency problems, often resulting in conflicts
of interest between different parties, such as internal stakeholders' appropriation or conflicts
between controlling and minority shareholders. These agency costs are borne by both the
company and the shareholders, significantly increasing management expenses. In companies
with better ESG performance, efforts to fulfill social responsibilities on environmental and
social fronts to meet external stakeholders' demands, combined with ongoing optimization of
governance models on the internal front, continuously address agency conflicts. Through
measures like coordinating stakeholder interests and enhancing operational mechanisms,

companies alleviate these conflicts to some extent (Liu et al., 2006).

H?2: The alleviation of agency conflicts plays an intermediary role in the process of

improving corporate ESG performance and reducing operational risks.

5. Data and methodology

Our sample consists of firms listed on the Shanghai Stock Exchange and Shenzhen Stock
Exchange from 2013 to 2022, providing us with 28,723 firm-year observations. Corporate
ESG performance data is sourced from the Wind database's Sino-Securities Index ESG
scores. In contrast, corporate business risk and other financial data are sourced from the
China Securities Market and Accounting Research (CSMAR) database. Before conducting
the analysis, ST enterprises, financial sector-listed companies, and companies with abnormal
operations are excluded. We exclude these data because of their unique characteristics that
could distort our analyses. To mitigate the impact of outliers on the results, the data is also

winsorized at the 1% level.

5.1 Variables explanation

Dependent variable: business risk (Zscore). Referring to the study proposed by Atlamn
(1968) is used as a measure of the company's operating risk. The indicator is calculated from
five sub-items, all of which are the financial ratios that reflect the financial crisis of the
enterprise. The general judgment score of the comprehensive operating risk of the enterprise
is constructed by using the discriminant analysis method. Compared with each standard, it
can reflect the size of the business risk currently faced by the enterprise. The larger the Z
value, the lower the risk of bankruptcy of the enterprise, that is, The smaller the business risk.

The specific calculation method is: Z value = 1.2 x working capital / total assets (liquidity) +

13



1.4 x retained income / total assets (rate of return) + 3.3 x profit before interest and tax / total
assets (stability) + 0.6 X total market value of stocks/book value of liabilities (payment
capacity) + 0.999 x Sales revenue/total assets (proportion of activity). Working capital/total
assets reflects the company's ability to realize assets and its scale characteristics. If a
company's operating capital continues to decrease, it often indicates that the company's fund
turnover is not smooth or that it is facing a short-term debt crisis. Retained income/total
assets reflect the company's cumulative profit-making ability. For listed companies, retained
earnings refer to the balance of net profit minus all dividends. The more retained earnings a
company has, the more surplus capacity it must pay dividends. Earnings before interest and
taxes (EBIT)/total assets, also known as the total asset turnover ratio, measure the ability of
listed companies to profitably utilize all assets. The total market value of stocks/book value
of liabilities determines the financial structure, with the denominator being the sum of current
liabilities and long-term liabilities at book value, and the numerator being replaced by the
market value of shareholder equity instead of book value, objectively reflecting the size of
the company's value. Sales revenue/total assets, or total asset turnover ratio, reflects the
operational capacity of the enterprise's total assets, primarily focusing on the operational level
of total assets. A high total asset turnover ratio indicates that the company's use of all assets
for operations is effective. Conversely, a low total asset turnover ratio indicates poor results
from using all assets for operating activities, ultimately affecting the company's profit-

making ability.

The Z-Score model comprehensively reflects the financial condition of an enterprise from
aspects such as asset size, liquidity, profitability, financial structure, debt-paying ability, and
asset utilization efficiency, further advancing the development of financial early warning
systems. Through research and analysis of the Z-Score model, Altman concluded that the Z-
value is inversely proportional to the likelihood of a company experiencing a financial crisis;
the smaller the Z-value, the greater the likelihood of a company experiencing a financial
crisis, whereas the larger the Z-value, the smaller the likelihood of a company experiencing a

financial crisis.

Independent variable: ESG score, this article uses SNSI ESG rating scores as explanatory
variables. SNSI ESG ratings system fully draws on the core of international ESG experience
and combines China's characteristics to build ESG rating system, including 3 first tier pillar,
16 second tier themes, 44 third tier key issues, 80 fourth tire indicators and 300 underlying
data point. It integrates Al such as semantic analysis and NLP to build an ESG big data

14



platform, covering all A-share listed companies and investable Hong Kong-listed companies
with cumulative market value coverage at 95%, and the appendix shows specific indicators

and calculation methods of ratings.

Control variables: Size, Institutional investors' investment decisions are often influenced by
the size of a company. Specifically, large-scale enterprises have a relatively large market
share and possess strong competitive advantages in the market, thereby reducing their risk.
Additionally, they benefit from economies of scale, meaning that the transaction costs of
large companies decrease as their size increases. Their performance is relatively stable,
making them more attractive to institutional investors. In this paper, the size of the enterprises

is measured using the natural logarithm of total assets.

Indep, an Independent Director refers to a director who does not hold any positions other
than that of a director within a publicly listed company and who does not have direct or
indirect interests with the employing company, its major shareholders, or its actual controllers
that might affect their ability to make independent and objective judgments. As companies
grow, they inevitably face the separation of ownership and management rights. Ensuring that
managers do not deviate from the goals of the owners, minimizing agency risk, and
controlling agency costs become crucial issues in corporate governance. This theory posits
that reducing agency costs necessitates enhancing the efficiency of the management team
while preventing insider control issues. Thus, the establishment of an independent director
system is hoped to alter the structure of managerial decision-making power, achieving a
supervisory and balancing role, thereby ensuring that managers align with the objectives of
the owners, fostering congruence of interests between agents and principals, and enhancing
operational efficiency. The theoretical focus is on reforming the power structure of the
management layer to promote safe and effective operations, thereby reducing agency costs. In
essence, this approach seeks to maximize output with minimal input. This theory’s most
distinctive feature stems from the fundamental profit-oriented purpose of corporate legal
entities, deducing the necessity of optimizing the power structure of the management, and
concluding the necessity of establishing an independent director system. Therefore, the
proportion of independent directors often represents the quality of internal controls and the
level of agency costs within a company, with companies having a higher proportion of

independent directors typically experiencing lower agency costs.
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Top10, percentage of shares held by the largest 10 shareholders. Shareholder concentration is
a quantifiable measure that reflects the level of concentration or dispersion of ownership
among shareholders based on their respective shareholding percentages. It serves as a
primary indicator of a company's share distribution state, and is crucial for assessing the
stability and structural integrity of the company. A higher concentration of ownership may
facilitate more effective shareholder oversight mechanisms, enabling major shareholders to
effectively monitor management and enhance corporate governance structures. However,
excessive concentration of equity may lead to an over-centralization of power, where major
shareholders could potentially abuse their authority to the detriment of minority shareholders'

interests.

Growth, The ratio of the increase in the company's operating income this year to the total
operating income of the previous year. The growth rate of operating income reflects the
growth and development capabilities of the company to a certain extent. Specifically, the
higher the company's operating income growth rate, it means that the company's operating
income is constantly increasing at a faster rate. The company has good development

prospects and high growth capabilities.

Board, total number of board members. The relationship between board size and corporate
performance is complex and not simply linear. Both overly large and excessively small board
sizes can have certain advantages, yet they may also negatively impact company
performance. Under specific conditions, there might exist an optimal board size that
maximizes corporate effectiveness. The relationship between board size and corporate
effectiveness holds two perspectives: firstly, a relatively smaller board size can enhance
governance efficiency; secondly, a larger board size might be more beneficial in improving

governance efficiency.

BM, book-to-market ratio. When the market value of a company exceeds its book value per
share, it is often regarded as overvalued. Conversely, when the book value surpasses the

market value, the company is typically viewed as undervalued.

Mfee, Percentage of management expenses and main business income. Administrative
expenses are an important factor affecting a company's profitability and reflect the level of

business management.

ATO refers to the ratio of an enterprise's net sales (operating) income to its average total

assets in a certain period. The total asset turnover rate is an important indicator for
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comprehensively evaluating the management quality and utilization efficiency of all assets of

an enterprise.

Liquid, the Current ratio is the ratio of current assets to current liabilities. It is used to
measure the ability of a company's current assets to be converted into cash to repay liabilities
before short-term debts mature. The higher the ratio, the stronger the liquidity of the

company's assets and the stronger its short-term solvency.
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Table 5-1 Variable definitions

Zscore Business Risk, calculated as 1.2 x Working
Capital/Total Assets + 1.4 x Retained
Earnings/Total Assets + 3.3 x Earnings
Before Interest and Taxes (EBIT)/Total
Assets + 0.6 x Market Value of
Equity/Book Value of Debt + 0.999 x
Sales/Total Assets, where a higher value
indicates lower business risk.

ESG Corporate ESG Performance, sourced from
Sino-Securities ESG Score.

Size Company Size, represented by the natural
logarithm of total assets.

Indep Proportion of Independent Directors,
calculated as the number of independent
directors/total number of board members.

TOP10 Equity Concentration, percentage of shares
held by the largest 10 shareholders.

Growth The ratio of the increase in the company's
operating income this year to the total
operating income of the previous year

Board Board Size, i.e., total number of board
members.
BM Book-to-Market ratio, calculated as the ratio

of a company's book value (total assets
minus liabilities) to its market value (market
capitalization).

Mfee Percentage of management expenses and
main business income. Administrative
expenses are an important factor affecting a
company's profitability and reflect the level
of business management.

ATO Ratio of an enterprise's net sales (operating)
income to its average total assets in a certain
period.

Liquid Ratio of current assets to current liabilities.

5.2 Selection of Model
Zscore;y = ag + a ESGi + ), Controls;, + Idv; + Yt, + 1dt; + €;, (5-1)
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In the above formula, Zscore is the enterprise risk, ESG is the representation of enterprise
ESG, and Controls is a set of control variables. The subscript i represents the enterprise, t

represents the year, j represents the industry, Idv; , Yt; and Idt; represent the fixed effect of

the enterprise, year and industry respectively, and € i and t are random error terms.

Mfee;; = ay+ a,ESG; + B Y. Controls; . + Idv; + Yt, + Idt; + €, (5-2)

To examine the implied factor’s effect of business performance, we construct the
intermediary model as Formula 5-2 and 5-3. In the first step, Formula 5-2 investigates the
relationship between ESG performance and management expenses of companies, with
"Mfee" representing the intermediary variable denoting management expenses. Subsequently,
in the second step (Formula 5-3), we test whether management expenses act as an implied

factor helps to reduce operational risk.

Zscore;y = ag + a ESG; + a,Mfee; . + 3. Controls;, + Idv; + Yt, + 1dt; + €;,
(5-3)

6. Empirical analysis

6.1 Descriptive statistics

Our sample comprises 28,723 observations across 4,239 China-listed companies. We exclude
firms from the financial sector and those with abnormal operations, applying a rigorous 1%
winsorizing process to all data as described in the study. The Zscore measures the financial
health and stability of companies, the mean of the Zscore in our sample is 4.96, the minimum
is 0.04, and the maximum is 37.37, which means there is a big difference in China-listed
companies. ESG scores reflect a company's performance in environmental, social, and
governance practices. The mean ESG score is approximately 4.12, suggesting that most
China-listed companies are distributed among the ESG rating BB-CCC. The mean and

standard deviation of other variables are basically within a reasonable range.
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Table 6-1 Description of statistics

variable N mean p50 sd min max
Zscore 28723.00  4.96 3.11 5.80 0.04 37.37
ESG 28723.00  4.12 4.00 0.99 1.00 8.00
Mfee 28723.00  0.09 0.07 0.07 0.01 0.64
Size 28723.00  22.28 22.09 1.30 19.589 26.45
Indep 28723.00  37.68 36.36 5.39 28.57 60.00
TOP10 28723.00  58.49 59.18 14.95 21.93 90.97
Growth 28723.00  0.17 0.10 0.42 -0.66 4.12
Board 28723.00  2.12 2.20 0.20 1.61 2.71
BM 28723.00  0.63 0.62 0.25 0.06 1.25

6.2 Benchmark regression result

As illustrated in the table, this paper conducts a baseline regression analysis to examine the
impact of corporate ESG performance on operational risk, considering fixed effects for
individual, industry and year. The results indicate that the ESG coefficient is significantly
positive at the 1% level. Building on this, additional control variables were incrementally
included, and the outcomes remained robust; the significance and positive nature of the ESG
coefficient did not change. The baseline regression results demonstrate that improved
corporate ESG performance significantly reduces operational risk, thus confirming

Hypothesis H1.
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Table 6-2 Benchmark regression

(1)
VARIABLES Zscore
ESG 0.521%**
(17.76)
Size -0.427%**
(-14.40)
Indep -0.014**
(-2.22)
TOP10 0.024%**
(12.69)
Growth -0.276%**
(-3.77)
Board -0.815%**
(-4.49)
BM -12.693***
(-64.07)
Constant 21.094%**
(29.87)
Observations 28,723
R-squared 0.382
Individual FE YES
Industryl FE YES
year FE YES
Adjusted R2 0.380

Robust t-statistics in parentheses
X p<0.01, ** p<0.05, * p<0.1

To ensure the robustness and accuracy of the regression results in this study, we utilized the
Variance Inflation Factor (VIF) to detect any potential multicollinearity among the
explanatory variables, including ESG scores, corporate operating risks, and various control
variables. Commonly, a VIF exceeding 10 suggests substantial multicollinearity, which may
compromise the reliability of the regression outcomes. However, the VIFs calculated for each
variable in our analysis were consistently around 1, significantly below this threshold. This
finding supports the conclusion that the explanatory variables in our study do not suffer from

serious multicollinearity issues, affirming the validity of our regression analysis.
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Table 6-3 VIF Analysis

(1)
VARIABLES VIF
ESG 1.09
Size 1.75
Indep 1.51
TOP10 1.05
Growth 1.02
Board 1.61
BM 1.47

6.3 Robustness Analysis and Endogeneity
6.3.1 Distributed lag model

To address potential endogeneity issues in our analysis, this paper employs two distinct

methodologies to validate the reliability of the regression model.

Firstly, we utilize a lagged regression approach where the independent variables are lagged
by one, two, and three periods, respectively. This technique is predicated on the rationale that
prior values of the dependent variable could influence the current values of the independent
variables. By adopting this approach, we can ascertain whether there exists a simultaneity
between the dependent and independent variables, which is a common manifestation of

endogeneity.

The regression results presented in columns 2, 3, and 4 indicate that the lagged values of
corporate ESG performance continue to reduce corporate operating risks significantly. This
finding effectively supports the absence of reverse causality between these variables. By
demonstrating that past ESG performance influences future operational risks rather than the
reverse, we reinforce the argument that improvements in ESG practices are likely driving
reductions in operational risk, thereby substantiating the directional causality posited in our
model. This analysis ensures that the observed effects are attributable to ESG performance

enhancing measures and not due to any potential confounding from reverse influences.
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Table 6-4 Endogeneity Analysis

(1) (2) (3) (4)

VARIABLES Zscore Zscore Zscore Zscore
ESG 0.521%**

(17.76)
ESG L1 0.475%**

(14.93)
ESG L2 0.426%**
(12.27)
ESG L3 0.387%**
(10.05)

Size -0.427%%* -0.426%** -0.471%** -0.473%%*

(-14.40) (-12.44) (-11.90) (-10.74)
Indep -0.014%* -0.015%* -0.017** -0.021**

(-2.22) (-2.21) (-2.24) (-2.57)
TOP10 0.024%** 0.024%** 0.028%** 0.028%**

(12.69) (11.11) (10.91) (10.31)
Growth -0.276%** -0.261%** -0.217%* -0.178*

(-3.77) (-3.22) (-2.45) (-1.90)
Board -0.815%** -0.781*** -0.742%** -(0.834 %%

(-4.49) (-3.86) (-3.30) (-3.43)
BM -12.693%%** -12.598%%** -12.364%** -11.795%%**

(-64.07) (-58.63) (-53.07) (-47.68)
Constant 21.094*** 21.195%** 22.104%** 22.296%**

(29.87) (26.53) (24.12) (22.23)
Observations 28,723 28,723 20,006 16,844
R-squared 0.382 0.386 0.385 0.382
Individual FE YES YES YES YES
Industryl FE YES YES YES YES
year FE YES YES YES YES
Adjusted R2 0.380 0.384 0.382 0.379

Robust t-statistics in parentheses
% p<0.01, ** p<0.05, * p<0.1

6.3.2 Replace Control Variables

Secondly, we conduct robustness analysis by systematically varying the control variables in
the regression models. This method involves re-estimating the model with different
configurations of control variables to evaluate the consistency of the empirical results. This
process helps in ensuring that the findings are not merely artifacts of specific model

specifications but are robust across various analytical conditions.

In this study, we enhanced the robustness of our regression model by substituting the
corporate operating income growth rate with the asset turnover rate and the current ratio as

alternative indicators of operating performance. The results consistently demonstrated that
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ESG performance significantly reduces operating risks, achieving statistical significance at
the 1% level. This consistency across different performance metrics affirms that the positive
impact of ESG performance on reducing operating risks is not an artifact of specific variable
choices but a robust feature of our model. Such findings underscore the reliability of our
regression analysis, reinforcing the inference that ESG initiatives play a crucial role in

mitigating operational vulnerabilities across diverse financial dimensions.

Table 6-5 Regression Result

(1)
VARIABLES Zscore
ESG 0.086***
(3.87)
Size 0.417%**
(16.55)
Indep 0.003
(0.70)
TOP10 -0.011%%**
(-7.26)
ATO 0.759%**
(12.69)
Liquid 1.407%**
(57.51)
Board -0.130
(-0.99)
BM -11.907***
(-74.79)
Constant -0.408
(-0.68)
Observations 28,723
R-squared 0.659
Individual FE YES
Industryl FE YES
year FE YES
Adjusted R2 0.658

6.4 Analysis of Mechanism

As shown in Table 6, the dependent variable is replaced by the intermediary variable in
column (3). In column (1), the company's ESG performance and management expense rate
are both included in the regression model. By comparing the results of column (1) and
column (2), the ESG variable coefficient is clearly reduced, indicating that the improvement

of the company's ESG performance has been reduced. The increase of management expense
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ratio significantly reducing the company's operating risks. Hypothesis H2 has been verified,

clarifying that alleviation of agency conflict helps to reduce the operating risks.

In our research, management expense ratio and ESG performance showed a negative
correlation, but we also found that management expense ratio played a role in reducing risks.
This may indicate a complex relationship, that is, increasing management expense ratio and
corporate ESG There are competing influences on performance. On the one hand, a higher
management expense ratio may mean that the company has insufficient resources to
implement ESG, resulting in limited improvement in ESG performance, because the
company will use more funds for other management of daily operations rather than simply
Increase attention to ESG performance. On the other hand, a high management expense ratio
may reflect the company's strengthening of internal control and governance, thereby

effectively reducing potential operating risks and making the company more robust.

This situation reflects a trade-off in which companies need to choose between improving
ESG performance and strengthening internal controls in resource allocation. Although a
higher management expense ratio may inhibit the improvement of ESG performance, it
provides enterprises with a more effective risk management mechanism, thereby reducing the
overall risk level of the enterprise. Therefore, although the increase in management expense
ratio has had a certain negative impact on ESG performance, it has had a positive effect in

reducing corporate operating risks.
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Table 6-6 Implied Factor Effect

(1) (2) (3)
VARIABLES Zscore Zscore Mfee
Mfee 7.776%**
(10.06)
ESG 0.561*** 0.521*** -0.005%**
(19.32) (17.76) (-12.30)
Size -0.324%** -0.427%** -0.013%**
(-10.71) (-14.40) (-37.19)
Indep -0.018%** -0.014%* 0.001 ***
(-2.92) (-2.22) (6.63)
TOP10 0.026%** 0.024%** -0.000%***
(13.78) (12.69) (-10.24)
Growth -0.104 -0.276%** -0.022%**
(-1.42) (-3.77) (-18.08)
Board -0.857*** -0.815%** 0.006**
(-4.73) (-4.49) (2.24)
BM -12.514%%* -12.693*** -0.023%**
(-63.72) (-64.07) (-11.20)
Constant 17.951%** 21.094%** 0.404%**
(25.00) (29.87) (41.87)
Observations 28,723 28,723 28,723
R-squared 0.388 0.382 0.305
Individual FE YES YES YES
Industryl FE YES YES YES
year FE YES YES YES
Adjusted R2 0.386 0.380 0.303

Robust t-statistics in parentheses
% p<0.01, ** p<0.05, * p<0.1

6.5 Analysis of Heterogeneity

After confirming the positive impact of enhanced corporate ESG (Environmental, Social, and
Governance) performance on reducing operational risks, this study further explores whether
this impact varies across different corporate characteristics. Initially, companies were
categorized into three regions based on their state of registration: East, Central, and West.
Subsequently, the analysis incorporated a second layer of categorization based on company
size to investigate potential differences attributable to scale. Utilizing Fisher's combined
probability test, this study iteratively sampled 500 times for each of the dual-group
classifications. The results affirm significant heterogeneity in the coefficients across both

regional and size-based groupings, thus confirming the qualitative presence of differences.
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From a regional perspective, all three groups demonstrated that improvements in ESG
performance contribute to reduced operational risks. However, the magnitude of this effect
varied. The Central region exhibited the most substantial reduction in operational risks,
followed by the Eastern and Western regions, respectively. This significant mitigation effect
in the Central region can be attributed to its locational advantages, ample financial resources,
and a robust economic and strategic management environment conducive to ESG
enhancements. These factors collectively enable firms in the Central region to leverage ESG
initiatives effectively, thus reducing operational risks. In contrast, companies in the Western
region, predominantly operating in the traditional energy and resource sectors, face financial
constraints and generally lack the necessary resources to support comprehensive ESG
practices. Companies in the Eastern region, being more mature in ESG practices, experience
lesser impacts due to the overriding influence of other non-ESG factors such as industry

structure and market saturation.
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Table 6-7 Region Group

(1) (2) (3)
East Mid West
VARIABLES Zscore Zscore Zscore
ESG 0.449%** 0.819%** 0.630%**
(12.95) (10.03) (7.59)
Size -0.429%** -0.434%*%* -0.544 %%
(-12.64) (-4.56) (-6.93)
Indep -0.023%*** 0.039%** 0.001
(-3.01) (2.53) (0.07)
TOP10 0.021%** 0.039%** 0.026%**
(8.75) (7.18) (6.13)
Growth -0.358%*** -0.122 -0.139
(-3.95) (-0.68) (-0.84)
Board -0.815%** -0.175 -0.391
(-3.55) (-0.40) (-0.94)
BM -12.942%** -12.222%%* -12.392%%*
(-53.84) (-24.16) (-25.00)
Constant 22.144%** 15.424%** 21.649%**
(25.99) (7.98) (11.85)
Observations 20,417 3,738 4,568
R-squared 0.376 0.442 0.427
Individual FE YES YES YES
Industryl FE YES YES YES
year FE YES YES YES
Adjusted R2 0.373 0.430 0.417

Robust t-statistics in parentheses

% p<0.01, ** p<0.05, * p<0.1
Regarding enterprise size, the analysis reveals that while improvements in ESG performance
universally aid in mitigating business risks, the effect is comparatively subdued in larger
enterprises. This phenomenon may be explained by the established market presence and
robust reputational capital of large-scale enterprises, which diminishes the incremental
benefits derived from enhancing ESG practices. Conversely, smaller enterprises, which
typically suffer from limited visibility, stand to gain significantly from proactive ESG
engagements. Such efforts are likely to attract increased attention from analysts and investors,

yielding positive market feedback and further alleviating operational risks.

This nuanced understanding underscores the importance of tailoring ESG strategies to the
specific characteristics and circumstances of different corporate entities to optimize their

impact on operational risk management.
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Table 6-8 Size Group

(1) (2)
Below Above
VARIABLES Zscore Zscore
ESG 0.807%** 0.358%**
(15.32) (14.00)
Size -1.538%*** 0.005
(-13.35) (0.15)
Indep -0.037%** -0.016%**
(-3.11) (-3.11)
TOP10 0.032%** 0.013%**
(8.55) (8.36)
Growth -0.335%* -0.027
(-2.43) (-0.54)
Board -1.375%%* -0.282%*
(-3.85) (-2.01)
BM -17.393%%* -0.205%**
(-46.84) (-41.68)
Constant 47.518%** 8.739%**
(18.67) (14.12)
Observations 14,362 14,361
R-squared 0.362 0.436
Individual FE YES YES
Industryl FE YES YES
year FE YES YES
Adjusted R2 0.358 0.432

Robust t-statistics in parentheses
% p<0.01, ** p<0.05, * p<0.1

7. Critical Reflection and Conclusion

7.1 Critical Reflection

Firstly, the sample in this study commences from 2013, as data collection before this period
was limited. This limitation arises from the relatively later development of China's ESG
evaluation system compared to that of the European Union and the United States.

Consequently, it may be difficult to analyze it over a longer period.

Secondly, this paper addresses endogeneity issues through control variable replacement and
lagged regression models, suitable methods for tackling simultaneity. However, as
instrumental variables are not utilized, explaining potential measurement errors or omitted
important explanatory variables is challenging. Given the close relationship between

corporate governance and operational risk with various financial indicators and company
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fundamentals, the study does not delve into the impact of other financial factors on

operational risks.

Furthermore, while the paper extensively discusses path mechanism tests and the impact of
intermediary variables on dependent variables by synthesizing existing literature and related

theories, it lacks analysis and in-depth exploration of alternative transmission mechanisms.

Lastly, empirical research in this article focuses on Chinese listed companies, without
comparative exploration of heterogeneity across other regions like the European Union and
the United States. Consequently, variations in performance across different regions may exist
due to differences in ESG ratings or regulatory frameworks. Thus, further investigation into

regional disparities is essential for a comprehensive understanding of the study's findings.

7.2 Conclusion

This study examines the impact of corporate ESG performance on operational risk and its
mechanisms, utilizing data from listed A-share companies in Shanghai and Shenzhen from
2013 to 2022. The findings indicate that improvements in ESG performance significantly
reduce operational risks. Additionally, the mediating role of management expense ratio
suggests that mitigating agency conflicts is a central mechanism by which ESG performance
reduces operational risks. Heterogeneity analysis reveals that the influence of ESG
performance on reducing operational risks is more pronounced in small-scale enterprises and

in central China.

Based on these findings, this paper argues that enhancements in corporate ESG performance
can initiate reductions in operational risks. For corporations, improving ESG performance is
essential not only for sustainable social development but also for optimizing business models,
enhancing market competitiveness, and fostering internal and external sustainable
development. Operationally, there should be a greater emphasis on energy conservation,
emission reduction, and green recycling practices, adhering to the principles of green
development and rational resource allocation. Socially, companies should actively participate
in public welfare activities, strengthen their sense of responsibility and mission, and prioritize
social welfare improvements in their production and operations. Regarding corporate
governance, a comprehensive, systematic, and multi-layered optimization of the internal
control system is crucial to address governance challenges and pain points, coordinate
internal and external resource integration, and achieve systemic optimization through

strategies that encompass finance, technology, logistics, and human resources, thereby
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keeping operational costs within reasonable limits to cultivate sustainable development

deeply.

Moreover, in the process of reducing operational risks and enhancing ESG performance, it is
essential to focus on key areas, follow a clear path, and plan systematically. During
operations, attention must be directed towards agency costs. Comprehensive management
should be strengthened from pre-planning and mid-process control to post-event feedback,
keeping risks within a reasonable range. Beyond improving cost management and operational
performance, enhancing ESG performance should also emphasize the quality and method of

information disclosure, particularly regarding ESG performance.

Finally, consideration should be given to differences in corporate nature and geographical
location to propose scientifically grounded measures for reducing operational risks.
Companies should choose to enhance ESG performance or other methods to reduce
operational risks based on their size, operational characteristics, and geographic location.
Unlike strategies for small-scale enterprises in the central region, simply improving ESG
performance may not be the most effective measure for large-scale enterprises in the eastern
and western regions. These companies should also prioritize cost management, efficiency
improvements, technological upgrades, R&D investments, and market expansion. On the
other hand, the government and regulatory bodies should analyze specific issues, enhance the
promotion of the ESG framework and principles, and establish comprehensive tax incentives
and performance reward systems. Governments and regulators should introduce policies that
support ESG performance enhancements, strengthen policy guidance, technology transfer,
and tax incentive coaching to maximize the ESG dividends for companies. They should also
tailor support policies to ensure sustainable corporate operations, facilitating the
popularization and development of green finance and creating a better investment

environment.

31



Reference

Abdymomunov, A., and A. Mihov. (2019). Operational Risk and Risk Management Quality:
Evidence from U.S. Bank Holding Companies. Journal of Financial Services Research, pp.
73-93.

Abdymomunov, A.; F. Curti; and A. Mihov. (2020). U.S. Banking Sector Operational Losses
and the Macroeconomic Environment. Journal of Money, Credit and Banking, pp. 115-144.

Afonso, G.; F. Curti; and A. Mihov. (2019). Coming to Terms with Operational Risk. Federal
Reserve Bank of New York Liberty Street Economics.

Almeida, H.; K. W. Hankins; and R. Williams. (2017). Risk Management with Supply
Contracts. Review of Financial Studies, pp. 4179-4215.

Atan, R., Alam, M. M., Said, J., et al. (2018). The impacts of environmental, social, and
governance factors on firm performance: Panel study of Malaysian companies. Management
of Environmental Quality, (02).

Auer, B. R. & Schuhmacher, F. (2016) Do socially (ir)responsible investments pay? New
evidence from international ESG data’, Quarterly Review of Economics and Finance, 59, pp.
51-62

Ba, S., Zheng, Z. (2019). Corporate Responsibility of Listed Companies in the Regulatory
Changes of the Chinese Capital Market. New Finance, (01), pp. 52-56.

Bai, M., Zhang, J. (2022). Exploration of the Construction Path of ESG Information
Disclosure System for Listed Companies. Finance and Accounting Monthly, 03, 1-10.

Basel. (2011). Committee on Banking Supervision. Principles for the Sound Management of
Operational Risk. Bank of International Settlements.

Berger, A.; F. Curti; A. Mihov; and J. Sedunov. (2022). Operational Risk Is More Systemic
than You Think: Evidence from U.S. Bank Holding Companies. Journal of Banking &
Finance, pp. 143

Carroll, A. B. (1979) A Three-Dimensional Conceptual Model of Corporate Performance,
Academy of Management Review, vol.4, no.4, pp. 497-505

Carroll, A. B. (1999) Corporate social responsibility: Evolution of a definitional construct,
Business and Society, vol.38, no.3, pp. 268-295

Chernobai, A., and S. Rachev. (2006). Applying Robust Methods to Operational Risk
Modeling. Journal of Operational Risk, pp. 27-41.

Chernobai, A.; P. Jorion; and F. Yu. (2012). The Determinants of Operational Risk in U.S.
Financial Institutions. Journal of Financial and Quantitative Analysis, 46, pp. 1683—1725.

Cho, C.H., G. Michelon, D.M. Patten, and R.W. Roberts. (2015). CSR disclosure: The more
things change? Accounting, Auditing & Accountability Journal vol.28 no.1, pp. 14-35.

32



Christensen, H.B., L. Hail, and C. Leuz. (2021). Mandatory CSR and sustainability reporting:
Economic analysis and literature review. Review of Accounting Studies vol. 26, no. 3, pp.
1176-1248.

Clarkson, P.M., X. Fang, Y. Li, and G. Richardson. (2013). The relevance of environmental
disclosures: Are such disclosures incrementally informative? Journal of Accounting and
Public Policy vol. 32, no. 5, pp. 410-431.

Cummins, J. D.; C. M. Lewis; and R. Wei. (2006). The Market Value Impact of Operational
Loss Events for US Banks and Insurers. Journal of Banking & Finance, vol. 30, pp. 2605—
2634

Cummins, J. D.; C. M. Lewis; and R. Wei. (2006). The Market Value Impact of Operational
Loss Events for US Banks and Insurers. Journal of Banking & Finance, vol. 30, pp. 2605—
2634.

Curti, F.; W. S. Frame; and A. Mihov. (2021). Are the Largest Banking Organizations
Operationally More Risky? Journal of Money, Credit and Banking, vol. 54, pp. 1223—-1259.

Dhaliwal, D.S., O.Z. Li, A. Tsang, and Y.G. Yang. (2011). Voluntary nonfnancial disclosure
and the cost of equity capital: The initiation of corporate social responsibility reporting. The
Accounting Review vol. 86, no. 1, pp. 59-100.

Elliott, W.B., K. Fanning, and M.E. Peecher. (2020). Do investors value higher fnancial
reporting quality, and can expanded audit reports unlock this value? The Accounting Review
vol. 95, no. 2, pp. 141-165.

Elliott, W.B., K.E. Jackson, M.E. Peecher, and B.J. White. 2014. The unintended efect of
corporate social responsibility performance on investors’ estimates of fundamental value. The
Accounting Review 89 (1): 275-302.

Elliott, W.B., S.M. Grant, and K.M. Rennekamp. 2017. How disclosure features of corporate
social responsibility reports interact with investor numeracy to infuence investor judgments.
Contemporary Accounting Research 34 (3): 1596—-1621.

Ellul, A., and V. Yerramilli. “Stronger Risk Controls, Lower Risk: Evidence from U.S. Bank
Holding Companies.” Journal of Finance, 68 (2013), 1757-1803.

Freeman, R. E. (2010) Strategic management. a stakeholder approach. Cambridge University
Press

Friede, G., Busch, T., Bassen, A. (2015). ESG and financial performance: Aggregated
evidence from more than 2000 empirical studies. Journal of Sustainable Finance &
Investment, 4.

Friedman M (2007) The social responsibility of business is to increase its profits. In:
Corporate ethics and corporate governance, Springer, pp. 173—178

Friedman, M. (1970) The Social Responsibility of Business Is to Increase Its Profits. New
York Times Magazine, 13 September 1970, pp.122-126

33



Garfinkel, J. A. and K. W. Hankins. “The Role of Risk Management in Mergers and Merger
Waves.” Journal of Financial Economics, 101 (2011), 515-532.

Godker, K., and L. Mertins. 2018. CSR disclosure and investor behavior: A proposed
framework and research agenda. Behavioral Research in Accounting 30 (2): 37-53.

Gray, R. 2006. Social, environmental and sustainability reporting and organisational value
creation? Whose value? Whose creation? Accounting, Auditing & Accountability Journal 19
(6): 793-8109.

Grifn, P.A., D.H. Lont, and E.Y. Sun. (2017). The relevance to investors of greenhouse gas
emission disclosures. Contemporary Accounting Research 34 (2): 1265-1297.

Koonce, L., N. Seybert, and J. Smith. (2016). Management speaks, investors listen: Are
investors too focused on managerial disclosures? Journal of Behavioral Finance 17 (1): 31—
44,

Li, J., Yang, Z., Chen, J., et al. (2021). Mechanism of ESG promoting corporate performance:
Based on the perspective of corporate innovation.

Ma, X., Wang, J., Qin, E. (2016). ESG disclosure system of listed companies. China Finance,
16, 33-34.

Marsat, S., & Williams, B. (2011) CSR and Market Valuation: International Evidence
International Conference of the French Finance Association (AFFI), May 11-13, 2011.
Available at SSRN: https://ssrn.com/abstract=1833581 or
http://dx.doi.org/10.2139/ssrn. 1833581

Martin, R. (2019). Examination and implications of experimental research on investor
perceptions. Journal of Accounting Literature 43 (1): 145-169.

Michelon, G., S. Pilonato, and F. Ricceri. (2015). CSR reporting practices and the quality of
disclosure: An empirical analysis. Critical Perspectives on Accounting 33: 59—78.

Pérez-Gonzélez, F. and H. Yun. (2013). Risk Management and Firm Value: Evidence from
Weather Derivatives. Journal of Finance, 68, 2143-2176.

Plumlee, M., D. Brown, R.M. Hayes, and R.S. Marshall. (2015). Voluntary environmental

disclosure quality and firm value: Further evidence. Journal of Accounting and Public Policy
34 (4): 336-361.

Qiu, M., Yin, H. (2019). The Relationship between Corporate ESG Performance and
Financing Costs under the Background of Ecological Civilization Construction. Journal of
Quantitative Economics and Technological Economic Research, vol. 36, no. 03, pp. 108-123.

Sun, D., Yang, S., Zhao, Y., et al. (2019). Correlation study of ESG performance, financial
condition, and systemic risk: A case study of listed electric power companies in Shanghai and
Shenzhen stock markets. China Environmental Management, vol. 02.

34



VELTE P. (2017). Does ESG performance have an impact on financial performance?
Evidence from Germany. Journal of Global Responsibility, vol. 02.

Yu, E. P, Guo, C. Q. and Bac Van Luu (2018) ‘Environmental, social and governance
transparency and firm value’, BUSINESS STRATEGY AND THE ENVIRONMENT, vol.27,
no. 7, pp. 987-1004

Zhao, C., Guo, Y., Yuan, H., et al. (2018). ESG and corporate financial performance:
Empirical evidence from China's listed power generation companies. Sustainability, 8.

35



Appendix

3 pillars

Environment

(E)

Social

(S)

Governance
(G)

Table 1: SNSI ESG rating indicators

16 themes

Climate Change

Resource Utilization

Environmental Pollution
Environmentally Friendly
Environmental Management

Human Capital
Product Liability
Supply Chain
Community investment

Data Security and Privacy

Shareholders’ interest
Governance Structure
Information Disclosure Quality

Governance Risk

External Punishment

Business Ethics

40+ key issues
Greenhouse gas emissions, GHG emissions reduction
roadmap, Response to climate change

Water consumption, Land use and biodiversity,
Material consumption

Industrial emissions, Electronic waste,
Hazardous waste

Renewable energy, Green buildings,
Green factories

Sustainable certification, Environment penalty,
Supply chain management - E

Employee health and safety, Employee inspiration and
development, Employee relations

Quality certification, Recall and complaints

Supplier risk and management,
Supply chain relationship

Inclusion, Community investment,
Employment, technology innovation

Data Security and Privacy
Protection of shareholder’s interests

ESG governance, Risk control,
Board structure, Executive turnover

ESG external assurance,
Credibility of information disclosure

Major shareholder behavior,
Solvency, Litigation, Tax transparency

Various external punishments

Business ethics, Anti-corruption

https://www.chindices.com/esg-ratings.html

Table 2: SNSI ESG Rating Industry Weight Setting

Impact time
short term medium term long term
high highest weight decrease
= higher
:? g
e middle decrease
8
—_ lower
a
< % .. .
e low minimum weight
none weight is 0
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Table 3: Correspondence between ESG rating and ESG score

ESG rating ESG score

AAA score > 95

AA 90 < score <95
A 85 <score <90
BBB 80 < score <85
BB 75 < score <80
B 70 < score <75
CCcC 65 < score <70
CC 60 < score <65
C score <60
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