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The growing demand for companies to adopt environmentally sustainable and ethical practices has led to a greater focus
on the organization's environmental, social, and governance accomsplishments. This study aims to investigate the
relationship between environmental social and governance (ESG) and corporate financial risk (CFR) on corporate finance
efficiency (CFE) in China, using a dataset of 400 Chinese firms registered on the Shanghai and Shenzhen A-share exchanges
between 2013 and 2022, the analysis uses a data envelopment analysis (DEA) model with entity-fixed effects regression and
a robustness test. The findings show a positive relationship between ESG and corporate finance efficiency, implying that
promoting ESG practices can boost corporate financing efficiency. However, the study also found the negative effect of high
financial risk on corporate financing efficiency. These findings have significant implications for businesses, investors, and
policymakers. Businesses can enhance their long-term financial performance by giving ESG practices top priority and
controlling financial risks. Policymakers can utilize these findings to encourage businesses to enhance their ESG practices
and risk management to increase overall financing efficiency.

Keywords: Environmental, Social; Governance; ESG; Corporate Financing Efficiency; Corporate Financial Risk; Sustainable
Finance.

Introduction governance (Hsu, 2024; Dziadkowiec, & Daszynska-
Zygadlo 2021). Companies are evaluated based on their
In an era of growing environmental consciousness and  efforts to tackle climate change, reduce resource
evolving social expectations, businesses are transitioning  consumption, and lower pollution levels within the
from a sole profit focus to fulfilling a broader role due to  environmental sector (Lodhia et al., 2022; Mu et al., 2023).
increasing environmental awareness and shifting social Social elements encompass a range of factors such as
norms (Pinheiro et al., 2024; Kandpal et al., 2024; Liou,  diversity, inclusion, labor practices, community
Liu, & Huang 2023). Companies are now being encouraged  engagement, and human rights. Governance metrics focus
to not only focus on making profits but also to promote  on the transparency, accountability, and independence of
sustainable practices and enhance the overall welfare of the  corporate boards (Arvidsson, & Dumay, 2022; Sonko, &
community. This essential shift is based on the significance ~ Sonko, 2023; Kazmierczak 2022). Collectively, these
of Environmental, Social, and Governance (ESG) criteria, components establish a comprehensive framework for
which are now crucial metrics for evaluating corporate  assessing a company's influence on environmental
performance (Lei, & Yu, 2024; Sun, & Zhu 2024; Elamer,  suystainability and societal well-being.
& Boulhaga 2024; Singhania, & Saini 2023). ESG standards The growing worldwide focus on sustainability makes
encompass a diverse approach that encompasses it more important than ever to incorporate ESG concepts
environmental stewardship, social impact, and transparent  into business strategies (Weston & Nnadi 2023; Delgado-
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Ceballos et al., 2023). This mandate derives from the
awareness that businesses operate within a broader
ecosystem, and their choices can have a profound impact on
the environment, societies, and economies (Sandberg et al.,
2023; Meira et al., 2023). Embracing ESG principles is
crucial for a company's sustainable growth, not merely a
moral responsibility. Staying pertinent in the future is
essential. Businesses that fail to adapt face the danger of
falling behind in a rapidly evolving market, where
sustainability is gaining significance for consumers,
investors, and regulators (Chen, & Yang, 2020; Moslehpour
et al., 2023). Moreover, there is a growing body of evidence
showing that companies that perform well in ESG measures
typically outperform their rivals in terms of financial results
over time (Dmuchowski et al., 2023; Afanas & Shash 2022).
This link showcases the key connection between sustainable
business plans and economic success, challenging the
notion that generating profit involves compromising on
environmental and social responsibilities. Understanding
the complex relationship between ESG factors and
corporate financial performance is essential as companies
navigate through this environment. Therefore, this study
sets out to explore the many different aspects of ESG,
including its effects, obstacles, and potential in today's
business environment. This research aims to uncover the
transformative power of ESG principles and their significant
impact on corporate strategy and social welfare through in-
depth analysis and thoughtful exploration.

The increased emphasis on ESG factors is due to the
rising concern among both government and citizens for
safeguarding the environment and promoting sustainable
growth. This heightened focus has led to a substantial
expansion in  China's energy conservation and
environmental protection (ECEP) industry (Jin, Y., Gao, X.,
& Wang, 2021; He, Du, & Yu 2022). According to data
from the National Bureau of Statistics, China's ECEP
industry output value saw a significant increase from 2
trillion Chinese yuan in 2010 to 7.3 trillion in 2018. In 2020,
the figure surpassed 8 trillion Chinese yuan (see Figure 1),
underscoring the increasing significance of the sector in
China's economy. The rapid growth of the ECEP sector not
only demonstrates the nation's commitment to
environmental conservation but also underscores the
significance of sustainability in China's economic strategies.
Due to regulations and market forces, China's ESG
environment is evolving rapidly alongside the growth of its
ECEP industry. The increasing recognition of the essential
link between environmental sustainability, social
accountability, and financial prosperity is demonstrated by
the notable shift towards sustainable practices and enhanced
reporting standards.
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Figure 1. ECEP Industry Total Output in China Data
Source: http://www.cnii. com.cn/

ESG criteria serve to identify sustainable and socially
conscious businesses by centering on the ESG aspects of a
company's operations (Das Gupta, R. 2022; Khoury et al.,
2023; Zhao et al., 2018; Nekhili et al., 2021). When
assessing a company's performance, ESG criteria are often
utilized since they provide insight into the effectiveness of
the organization's operations and whether or not the
company meets its social and environmental goals. The
utilization of ESG criteria in corporate finance has seen a
significant upsurge in recent years (Ouni et al., 2020; Zhai
et al., 2022). ESG standards afford investors a more
comprehensive understanding of a company’s activities and
enable them to evaluate businesses that are more sustainably
managed and better governed (Le & Ikram 2022; Nirino et
al., 2021; Huang et al., 2022; Salamzadeh et al., 2022).
Moreover, investors can identify businesses more likely to
provide higher profits in the long run by including ESG
criteria in their investment decisions (Alareeni et al., 2023).
ESG performance helped companies reduce financial risk
during the COVID-19 epidemic in China (Shakil 2021;
Broadstock et al., 2021; Mendiratta, Varsani, & Giese,
2021; Landi et al, 2022). Geographic worldwide
diversification and financial slack can mitigate the
unfavorable correlation between firm ESG score and
financial performance (Coelho et al., 2023; Duque et al.,
2022; Grisales & Caracue, 2021; Suttipun 2023). ESG
performance can enhance financial development
sustainability in emerging nations (Paltrinieri et al., 2020).

Despite the increasing importance of ESG factors in
evaluating a company's financial performance, the specific
influence of these factors on corporate financial efficiency
remains underexplored. Previous studies have mainly
focused on the relationship between ESG ratings and
financial performance, yet financial performance alone may
not fully capture firms' ability to generate financing and
optimize resource utilization. This study introduces a unique
approach by employing the DEA-BCC model to measure
overall corporate financing efficiency, considering various
dimensions of firm performance. While only one study has
utilized this model to examine the impact of ESG on
corporate financing efficiency in China, this paper aims to
fill these gaps by investigating the nexus between ESG
practices, corporate financial risk, and financing efficiency.
Furthermore, within the context of the SDGs, achieving
financial efficiency is crucial.

This study made use of a dataset comprising 400
companies, with the analysis timeframe running from 2013
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to 2022. Specifically, we recommend investigating the
following research questions (RQ):

1. What is the nature and extent of the relationship
between ESG practices and corporate financing efficiency,
considering factors such as cost of capital, capital structure
optimization, and efficient allocation of financial resources?

2. How does corporate financial risk influence
corporate financing efficiency, and what mechanisms are at
play in mitigating or exacerbating this impact?

This paper also aims to make a novel contribution by
exploring the specific impact of the SDGs on the
relationship between ESG, corporate financial risk and
financial efficiency by incorporating the SDG framework,
which has gained significant global attention and
acceptance. This research adds a new dimension to the
exploration of this relationship. Furthermore, this research
has practical relevance for businesses and investors since it
provides insights into the potential benefits of aligning
business practices with sustainable development goals. The
study's theoretical implications are important because they
offer insight into the possible trade-offs and benefits of
sustainability practices in achieving financial efficiency.
This has the potential to enhance the development and
improvement of theoretical frameworks associated with
ESG ratings, financial performance, and the SDGs.

The paper follows a structured approach, beginning
with a comprehensive literature review that delves into
existing research on ESG, corporate financial efficiency,
and corporate financial risk. Subsequently, the paper details
the methodology employed, encompassing the process of
data collection, company selection criteria, and the variables
utilized to gauge both ESG ratings and financial efficiency.
Following this, the paper presents its findings, elucidating
the observed relationship between ESG ratings and
corporate financing efficiency and comparing these findings
with prior research outcomes, thereby contextualizing and
validating the study's results. Subsequently, a discussion
section interprets the implications of the findings within the
context of existing literature.  Finally, the conclusion
succinctly summarizes the key findings and contributions of
the research, underlining its significance in advancing
comprehension of the interplay between ESG ratings and
corporate financing efficiency, and suggests avenues for
further investigation and practical applications in corporate
and investment spheres.

Literature Review
Theoretical Framework

Efficiency in corporate financing has received an
extensive amount of attention in recent years, demonstrating
a business's ability to efficiently utilize its financial
resources and funding options. The concept is critical to
corporate performance, especially in today's complicated
financial markets and global economic dynamics (Myers &
Majluf, 1984). Central to debates on financing efficiency is
an idea of capital structure, which refers to the combination
of debt and equity used by a company to support its
operations and growth objectives. According to Abdullah
and Tursoy (2002), an ideal capital structure should reduce
capital costs while providing sufficient financial resources
for organizational efforts. The cost of capital, which is

frequently used as a measure of financing efficiency,
measures the return expected by debt and equity investors
and is influenced by factors such as operational risk and
future cash flow expectations (Tressel et al., 2020).
However, it is critical to understand that the cost of capital
is only one aspect of corporate financing success; other
indicators such as return on assets, return on invested
capital, and total profitability provide further insights into a
company's financial strategy (Nan & Wen, 2014).

How a company handles its cash flow has a significant
impact on corporate financing efficiency. Effective capital
structure and liquidity management, including accounts
receivable and payable, is critical for maximizing cash flow
generation and maintaining operating activities (Zhao et al.,
2021). Theoretical frameworks such as resource-based
theory and stakeholder theory provide useful perspectives
on corporate financing. According to resource-based theory,
a firm's competitive edge is determined by its distinctive
resources and capabilities, which include financial,
technological, and human assets that, when appropriately
exploited, can improve financial efficiency (Giustiziero et
al., 2023). Stakeholder theory, on the other hand,
emphasizes the significance of considering the interests of
numerous stakeholders, such as employees, consumers, and
society as a whole, when making business decisions
(Marcon Nora et al., 2023). Companies that prioritize
stakeholder interests can improve their reputation, develop
stronger relationships, and obtain access to vital resources,
thereby increasing financial efficiency (Lee et al., 2021).

The empirical evidence supports the importance of
these theoretical perspectives, with research showing that
organizations with a balanced debt-equity mix have lower
capital costs and higher profitability than those with
imbalanced capital structures. Effective cash flow
management has also been linked to increased financial
performance and access to funding, highlighting its
importance in achieving financing efficiency (Habrosh,
2017). Furthermore, resource-based theory research has
shown that harnessing unique organizational resources
improves financial outcomes (Hitt et al., 2001), whereas
stakeholder theory research has shown that social
responsibility and ethical practices improve investor trust
and facilitate capital access (Suto & Takehara, 2020).

Empirical Review

Nexus between Environment, Social and Governance
(ESG) and Corporate Financing Financial Efficiency

In recent years, there has been a significant rise in focus
on Environmental, Social, and Governance (ESG) factors in
the corporate environment. ESG encompasses three key
characteristics of company operations, emphasizing ethical,
social, and environmental factors. As more businesses work
to implement more sustainable and ethical practices, they
are realizing the importance of ESG in several areas related
to business performance, such as corporate governance,
ethical behavior, innovation, risk management, and
financial performance. Notably, studies like Bahmani-
Oskooee and Yousefnejad (2022), who found a positive
relationship between ESG scores and financial outcomes,
have shown that stronger ESG performance has
continuously been linked to improved financial
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performance. Chen et al. (2018) demonstrated how higher
ESG performance led to better access to financing
opportunities for businesses, demonstrating its impact on
financial accessibility. Furthermore, increased ESG ratings
have been connected with more effective risk management
techniques, as revealed by Hsieh et al. (2022), who
discovered that firms with superior ESG performance had
reduced risk levels.

To highlight the diverse impact of ESG, Li and Tang
(2020) confirmed its function in improving investment
efficiency by facilitating efficient resource allocation inside
enterprises. Furthermore, ESG has been demonstrated to
stimulate creativity within enterprises, with study by Luo et
al. (2020) proving a strong association between better ESG
ratings and more innovation capacity, emphasizing its
potential for driving positive change and advancement
within businesses. Similarly, Ozturk et al. (2021) discovered
that there is a negative correlation between unethical
behavior, such as tax evasion, and ESG performance.
Crucially, Saleh et al. (2021) found a positive correlation
between ESG ratings and better financing and credit
opportunities. This suggests that ESG affects borrowing
capacity. Furthermore, ESG has been shown to improve
corporate governance structures and processes, with Wang
et al. (2017) citing the presence of stronger governance
mechanisms in businesses with high ESG ratings.

Moreover, various studies have looked into the
relationship between ESG and company financing costs,
and the results consistently show that better ESG
performance is connected with reduced loan and equity
costs. Antonopoulos et al. (2022) investigated the impact of
ESG scores on the cost of financing for S&P 500 companies
and found that firms with high ESG ratings had lower
borrowing costs. Similarly, Zhang (2021) discovered that
enterprises with higher ESG scores had reduced loan
spreads, indicating improved financing efficiency enabled
by ESG concerns. Furthermore, Garzon Jimenez and Zorio-
Grima (2021) discovered that better ESG scores were
connected to decreased stock costs, which was especially
useful for enterprises experiencing financial restrictions.
Beyond the cost of equity, Hu et al. (2023), Mariani et al.
(2021), Mehmeti et al. (2019), and Zhu et al. (2023) found
that ESG had a favorable impact on numerous areas of
corporate finance, including loan costs, stock pricing, and
capital expenses. Furthermore, Kotro and Markus (2020)
and Oueghlissi et al. (2017) found that strong ESG ratings
were associated with lower corporate bond yields and debt
costs, demonstrating that ESG has broader implications for
financing efficiency.

H1: There is no significant relationship between
Environmental, Social, and Governance (ESG) scores and
corporate financing efficiency

Nexus between Corporate Financial Risk and

Corporate Financing Financial Efficiency

The study of the relationship between corporate
financial risk and financing efficiency has been a focus of
academic research in finance and economics. Scholars have
attempted to explicate how companies manage financial risk
while optimizing their financing decisions using theoretical
frameworks such as agency theory, signaling theory, and the

trade-off theory of capital structure (Myers, 1984; Jensen
and Meckling, 1976; Ross, 1977). These theories give a
foundational knowledge of the intricate interplay between
risk management approaches and capital structure
decisions.

Empirical research on this nexus have used a variety of
approaches to study the relationship between financial risk
and financing efficiency. Regression analysis, event studies,
and structural equation modeling are some of the
methodologies used to examine data from various industries
and geographical situations (Su et al., 2022; Lee et al.,
2002). Although the findings range from positive to
negative connections and non-linear associations, these
studies collectively add to our understanding of the intricate
processes at work.

Risk perception has an important role in the link
between financial risk and financing efficiency. Managers,
investors, and creditors assess and respond to perceived risk
variables such as market volatility, credit ratings, and
macroeconomic conditions, which influences enterprises'
financing options (Colak et al., 2021; Luo, Zhou, & Xu,
2023). Understanding the mechanisms through which risk
perceptions shape financing decisions is essential for
unraveling this intricate relationship. Moreover, the use of
financial instruments such as derivatives, insurance, and
hedging strategies can mitigate specific types of financial
risks, impacting firms' financing efficiency and risk profiles
(Alsahlawi 2021; Tapang et al., 2022; Ferri et al., 2022).
Studies have examined how the adoption of these
instruments’ influences capital structure decisions,
highlighting the importance of integrating risk management
practices into financing strategies.

Differences at the sectoral and firm level complicate the
link between financial risk and financing efficiency.
Industries with distinct risk profiles, such as banking, real
estate, and manufacturing, may display different financing
patterns (Morales et al., 2022; Buch, & Goldberg 2022;
Caruso et al., 2021). Furthermore, firm-specific factors such
as size, profitability, and growth prospects can mitigate the
influence of financial risk on financing decisions,
highlighting the importance of context-specific analysis.
Insights from studies into the relationship between financial
risk and financing efficiency have important implications
for corporate governance, regulatory frameworks, and risk
management methods. Policymakers and practitioners can
improve financial market stability and resilience by guiding
the development of effective risk management methods and
fostering openness in financial reporting.

H2: There is no significant relationship between
corporate financial risk and corporate financing efficiency

Measuring Financing Efficiency

Financing efficiency is an important concept that
analyzes the optimal allocation of financial resources among
micro-entities to meet development needs with limited
capital available (Xia et al., 2017; Jin, Gao, & Wang, 2021).
This concept can be broken down into inputs and outputs,
with the former defining the efficiency of capital collected
by financial institutions and the latter demonstrating the
efficiency and effectiveness of capital allocation to achieve
an optimal state in which investors and firms are
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compatible. Researchers used two basic strategies to
quantify finance efficiency: input-oriented and output-
oriented approaches (Wang & Geng 2017). These
evaluations indicate that limiting financial resource inputs
can improve output in support of industrial development or
transition. Cikovic, Kecek, & Lozic, (2022) and Liu et al.
(2019) used the Data Envelopment Analysis (DEA) method
to evaluate bank efficiency.

Furthermore, a dynamic assessment of financing
efficiency is essential for understanding the response to
economic and market conditions, as well as relevant policies
(Arabi et al., 2014). This approach enables researchers to
expose fluctuations in financing efficiency across time,
providing policymakers with useful insights into the
effectiveness and efficiency of policies. For example, Arabi
et al. (2014) examined the influence of procurement
restructuring on power plant performance by assessing the
efficiency, eco-efficiency, and technical developments in the
power industry from 2003 to 2010. Previous research has
investigated the impact of financial development on industry
transformation (Biswas & Koufopoulos, 2020; Guevaraetal.,
2007). However, financial resources are fundamentally
restricted and insufficient to meet the funding needs of all
projects, raising the challenge of how to enhance financing
efficiency under tight credit conditions. Previous research has
looked into the effect of numerous economic and corporate
variables on financing efficiency.

To summarize, financing efficiency is a multi-
dimensional notion that includes the optimal allocation of
financial resources, the efficiency of capital gathering by
financial institutions, and the efficacy of capital allocation
to achieve investor and firm compatibility. The employment
of input-oriented and output-oriented techniques, as well as
dynamic analysis tools, such as the Malmquist index, has
proven useful in understanding the intricacies of finance
efficiency and its implications for industry development,
transition, and sustainability.

Despite the enormous body of literature investigating
the relationship between ESG variables and various
financial measures, there is a significant study gap in
corporate finance efficiency. This gap is due to the lack of a
full evaluation that includes both input and output variables
of financial performance. Furthermore, previous research
primarily focuses on Western economies, ignoring
emerging markets such as China. Bridging this gap is
critical in fostering a thorough understanding of the impact
of ESG on corporate finance efficiency across varied
economic climates. As a result, this study attempts to bridge
this gap by investigating the relationship between ESG
rankings and corporate finance efficiency. It specifically
seeks to study this link in the context of rising economies.
By doing so, the study hopes to contribute to a better
understanding of the relationship between ESG
considerations and financial outcomes.

We expand on this analysis by including another
independent variable: corporate financial risk. Despite its
well-recognized importance in corporate decision-making,
research into its impact on corporate financing efficiency is
limited. Incorporating corporate financial risk into the
research provides a diverse perspective, allowing for a
thorough assessment of the factors impacting financing
decisions  within  organizations.  Furthermore, by

investigating the joint influence of ESG scores and
corporate financial risk on corporate financing efficiency,
this study aims to elucidate the complex dynamics that
shape firm finance strategy. This comprehensive approach
is critical for reflecting the intricacies inherent in modern
corporate finance operations and their interrelationship with
sustainability considerations.

Data & Methodology
Data Source

Data for this study were gathered from 400 Chinese
companies listed on the Shanghai and Shenzhen A-share
markets between 2013 and 2022. These firms were chosen
based on the availability of data on ESG performance and
corporate financial risk, as well as their adherence to
conventional reporting criteria. The total sample contained
4000 annual observations. The Wind and China Stock
Market databases served as the primary data sources,
providing complete financial and market information for
Chinese enterprises. The ESG rating scores for the selected
companies were obtained from the Bloomberg database,
which gives quantitative assessments of a company's
sustainability performance. Certain categories of data were
removed from the analysis to prevent biases or anomalies
from affecting the results. This includes financial services
and real estate companies, whose business operations and
ESG performance may differ dramatically from that of other
industries. The Chinese companies selected cover a wide
range of business sectors and industries, including
manufacturing, technology, energy, consumer products, and
finance.

Methodology

We have used the DEA-BCC (Data Envelopment
Analysis) model Charnes et al. (1979) for evaluating
hypotheses on the relationship between ESG ratings,
company financing efficiency, fewer financial constraints,
and more investment efficiency. The DEA-BCC model is an
appropriate technique for evaluating these assumptions
since it considers numerous input and output parameters
(Qiu et al., 2023). The choice of input and output variables
in the DEA-BCC model is critical since it directly affects
the measurement of corporate finance efficiency (Jin et al.,
2021). The study can use input variables such as total
liabilities to assets ratio, total asset value, total obligation,
and ownership interest. These input variables capture the
financial structure and resource use of the company, which
are directly related to its financing efficiency. Measures
including the corporate growth ratio, substantial business
revenues, liquid asset turnover ratio, and returns on net
assets (ROE) might be included in the output variables. As
important determinants of a company's financing efficiency,
these output variables show its profitability, growth, and
liquidity. Previous research has used different financial
ratios and performance indicators as inputs and outputs in
DEA models to evaluate financing efficiency (Banker et al.,
1984; Chang et al; 2023; Goel et al., 2020; Gu 2023). These
metrics were chosen due to their significance in corporate
finance theory, previous study results, and ability to
evaluate various aspects of financial efficiency, including
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financial structure, performance, profitability, and growth
opportunities.

The DEA-BCC model, by including these input and
output variables, can give a thorough assessment of the
overall efficiency of corporate financing, considering
performance, restrictions, and risk (Fotova Cikovic, K., &
Lozic 2022; Banker et al., 1984). This allows for a complete
assessment of the theories about the impact of ESG scores
on firm financing efficiency. Furthermore, the DEA-BCC
model has been widely used in previous studies (Placek et
al., 2020; Wang et al., 2023; Yin, Pan, Kuang, & Zhuang,
2020). These studies have proved the effectiveness of the
DEA-BCC model in capturing the multidimensional
features of finance efficiency, making it an appropriate
choice for the current research. All input and output
indicators in this model are described in Table 1.

The Bootstrap-DEA approach fixes the DEA method's
flaws; the method's primary steps are as follows:

1)  Under the DEA technique, calculate the efficiency
éj and j = 1,,2.n for each unit of decision-making

2) 2) Apply the Bootstrap approach and repeat
sampling with a change in the initial efficiency value éj
produces sample (0,1p,.,0.np) Of n size where b denotes
the of Bootstrap iterationsand b = 1...., B.

3)  Determine the theoretical sample (X x;,, X;) where
Xxp 01 (0 %)X, j =1,...,n

4) Using this hypothetical sample, compute the
efficiency values 6 x; and ,j =1,..n with the DEA

approach.

5)  Steps two to four should be repeated for each unit
(firm) (take = 2000) to create a sequence of efficiency
values 6 xj, and b =1, ....,B

6) Adjust the expected deviation of the DEA
efficiency as bias (8;) = E(6,) — §;

7) bias(6;))=B—-13¥5_,6 %), —0;, the correct
efficiency value is ;= 8, — bias (§;) =26, — B —
1¥5-16 *, (Yaghoubi etal., 2022; Li et al., 2021).

The processing technique is as follows:

X;i — min;;
X xgj = =) 2 %0.940.1.

max;; — min;;

max;; and min;; respectively, indicate the maximum
and minimum values of the i input or output index of the j,;,
decision-making unit; Among these, xij indicate the i input
or output index of the j,; decision making unit.

The table displays the key inputs and output indicators
used by the DEA-BCC model to evaluate corporate
financing efficiency. The input variables include the debt
ratio (total debt divided by total assets), total assets (the sum
of current and non-current assets), total liabilities, and
ownership interest. These input indicators reflect the
company's financial structure and resource use, both of
which are directly related to finance efficiency. Previous
studies used similar input variables in DEA models to
evaluate financing performance (Cikovic et al., 2022; Liu et
al., 2019; Wang & Geng 2017).

The indicators on the output side include the asset
turnover ratio (net sales/average assets), return on equity
(net profit/total equity), total sales revenue, and corporate
growth ratio (current sales minus base sales). These output
variables indicate the company's profitability, growth, and
liquidity, all of which play an important role in determining
financing efficiency. Previous DEA studies have utilized
similar output variables to evaluate funding performance
(Wang et al., 2023; Jin, Gao, Wang 2021). These input and
output indicators were selected because they are relevant to
the research aims and have been widely used in empirical
studies on corporate financing efficiency using the DEA-
BCC model. When combining these variables, the DEA-
BCC model can give a thorough assessment of corporate
financing efficiency, considering factors such as
performance, restrictions, and risk (Charnes et al., 1994).
This allows for a detailed assessment of the theories
concerning the impact of ESG scores on a company's
financing efficiency. The indicators included in this study's
analysis are listed in Table 1 and are based on the input and
output variables utilized in earlier research on corporate
finance efficiency. These metrics were chosen due to their
significance in corporate finance theory, previous study
results, and ability to evaluate various aspects of financial
efficiency, including financial structure, performance,
profitability, and growth opportunities.

Table 1

Input and Output Indicators used in DEA - BCC Corporate Financing Efficiency

Indicator Indicator name Description of indicators
Category
This measure, determined by dividing total debt by total assets, offers a thorough assessment
Debt Ratio = Total metric that shows the equilibrium between a company's assets and debts. It provides
Debt/Total Assets information on the composition of assets and liabilities, essential for comprehending the
financial well-being and risk level of the company.
Total Assets = Sum of Both current and non-current assets contribute to determining the enterprise's overall size
Current + Non-current  and financial capacity. It acts as an indicator of the company's capacity to create funding
Assets and its level of available resources.
Input This shows the share of assets funded by debt, providing insight into the level of leverage
indicators and financial responsibilities held by the company. There are several reasons why total

liabilities are considered as a separate input measure instead of just being shown as a
proportion of total assets. Initially, the total liabilities offer a clear view of the exact level

Total Liabilities

of funding acquired through debt, which is essential for grasping a company's financial

arrangement and risk level. Additionally, the debt ratio, which is calculated by dividing total
debt by total assets, is a significant measure that focuses on a particular aspect of the
company's financial well-being and might not encompass all liabilities or offer a
comprehensive view of financing effectiveness. Incorporating overall liabilities as an
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Indicator Indicator name Description of indicators
Category
individual measure enhances the accuracy and thoroughness of the analysis of the
company's financial commitments and sources of funding.
Ownership Investment Determined by adding up the total equity, this metric represents the owner(s) investment in
= Sum of Total Equity  the business, giving a glimpse into the ownership makeup and stakeholder concerns.
f\sset Turnover Ratio The computation consists of dividing the total sales by the assets. A higher proportion
= Net Sale/Average . . - - - ! -
Assets indicates that the company is making efficient and effective use of its assets.
Return on Equity = Net  Determined by dividing the company's net profit by its total equity, assesses how successful
Profit/ Total Equity. the company is at earning profits for its shareholders' investments.
Output The overall sales revenue obtained from goods and services sold, indicates the company's
indicators Sales = Total Revenue g ' pany

ability to generate revenue and its performance in the market

Corporate Growth
Ratio = Current Sale -
Base Sale/ Previous
Sale

This measure, calculated by subtracting base sales from current sales, assesses the
company's potential for revenue growth and expansion in the future.

Note: The table provides information on indicator categories, indicator names, and descriptions for input and output indicators for
assessing corporate financing efficiency. Input indicators evaluate elements like debt ratio, overall assets, overall liabilities, and
ownership stake, offering information on the financial makeup and ownership of the company. On the flip side, performance
measures such as asset turnover ratio, return on equity, sales revenue, and corporate growth ratio serve as indicators for evaluating

the company's efficiency, profitability, and potential for growth.

Description and Measurement of Variables
Corporate Financing Efficiency (CFE)

Corporate financing efficiency is a dependent variable
that assesses firms' optimal use of financial resources. We
employed the DEA-BCC model to calculate this variable,
previously used in similar investigations. This model
considers several input and output indicators such as total
asset value, total liability, total liabilities to assets
ratio ownership interest, returns on net assets (ROA),
corporate growth ratio, liquid asset turnover ratio, main
business revenues. Using the DEA-BCC method, we
calculate corporate finance efficiency like prior research (Liu
et al., 2019; Jin, 2021; Gao & Wang, 2021; Wang & Geng,
2017).

Environmental, Social and Governance (ESG)

Environmental, social and governance (ESG)
disclosure is extensively seen as critical for increasing brand
awareness, exhibiting social responsibility, creating
investor trust, and assisting firms in assessing opportunities
and risks. As a result, many firms now use the disclosure of
ESG information as a critical performance measure to
represent their ESG efforts accurately. To identify the
primary drivers of such innovation and accurately depict a
company's ESG operations, ESG disclosure can be
translated into a quadratic score. The promotion of
investment institutions, regulatory policy requirements, and
the growing awareness of ESG among listed firms are
among the key factors driving the demand for ESG
disclosure. This study considers different environmental,
social, and governance assessments to understand their
implications better. ESG Bloomberg's score, which
considers both environmental and ethical consequences,
was employed as a quantitative indicator in this analysis,
which is in line with previous research (Landi et al., 2022;
Chen et al., 2022; Liu et al., 2022; Fu & Li, 2023). The
classifications of the scores are given in Table 2. Previous
research has demonstrated that ESG disclosure improves a
company's performance; therefore, its impact on financing

efficiency must be investigated. The second explanatory
variable is corporate financial risk, monthly systematic risk
(MSR), calculated as the one-year standard deviation of the
daily logarithmic change in stock prices following previous
studies.

To validate our findings, we also collected data from
Sino-Securities ESG Ratings, a database that evaluates the
environmental, social, and governance (ESG) efforts of
companies, with a particular emphasis on China. Focusing
on a local level allows for a deeper understanding of the
regulatory, cultural, and market-specific factors that
influence ESG practices in China. Focusing on these unique
traits, Sino-Securities ESG Ratings offer valuable insights
into the ESG practices and performance of Chinese firms,
which can differ significantly from global norms. Sino-
Securities ESG Ratings assesses various data points across
the three ESG dimensions in their methodology. This
includes factors such as environmental impacts, employee
regulations, and organizational management procedures.
The specialized criteria and weighting utilized in their
evaluations provide in-depth insights tailored for the
Chinese market, highlighting the distinct challenges and
opportunities in this setting. This specific approach ensures
that the ratings are highly relevant for stakeholders with an
interest in Chinese businesses.

Sino-Securities ESG Ratings offer extensive coverage
across different sectors and industries in China. This
thorough coverage is particularly beneficial for investors
and stakeholders looking to engage with Chinese firms or
seeking to understand ESG risks and opportunities in this
rapidly growing market. Ratings are based on a mix of
publicly available information, company disclosures, and
other sources such as annual reports, sustainability reports,
regulatory filings, and news sources. This comprehensive
gathering of data ensures a robust evaluation of each
company's ESG performance. Several previous research
studies have utilized the Sino-Securities ESG Ratings to
collect data on ESG practices in Chinese companies. For
example, a study by Luo et al. (2021) looked into the impact
of ESG performance on the stock price crash risk. Similarly,
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Wang and Li (2024) examined the connection between ESG
disclosure and corporate risk, utilizing data from Sino
Securities.

Corporate Financial Risk (CFR)

In this study, corporate financial risk is evaluated using
monthly systematic risk (MSR), a widely used measure in
financial research that captures the volatility of stock prices
and conditions in the market. Previous research used similar
metrics to assess organizations' risk exposure in different
situations. For example, Tasnia et al. (2021) used MSR as a
proxy for corporate financial risk in their study of how
corporate social responsibility affects stock price volatility.
Similarly, Lee, M. J., & Jang (2007) used MSR as a
significant variable in their research on the relationship
between market diversification and financial performance.
Furthermore, Land et al. (2022) used MSR to evaluate the
influence of financial risk on stock returns as part of their
market dynamics investigation. This study uses MSR as a
measure of corporate financial risk to provide insights into
how ESG affects corporate financial risk, in conjunction
with other criteria such as environmental, social, and
governance (ESG) performance.

Control Variables

The control variables used in the study include company
size (SIZE), asset profitability (ROA), company profit
margins (FP), and internal monitoring (IC). These variables
were selected based on their consistent use in previous
research and their demonstrated impact on both ESG
performance and corporate financing efficiency. Company
size (SIZE) is measured by the natural logarithm of total
assets, following the approach used by Sinha & Goel (2023)
and Naeem & Cankaya (2022). Asset profitability (ROA) is
calculated as the ratio of net income to total assets, in line
with the methodology employed by EI Khoury et al. (2023),
Durguti, & Kryeziu (2021), Rakic et al. (2022) and Duong
et al. (2022). Company profit margins (FP) are measured as
the ratio of net income to total revenue, consistent with the
approach taken by Orazalin, Mahmood, & Narbaev (2019),
Noja eta al. (2023), Kumar etl al. (2022) and Ren, Zeng, &
Zhao (2023). Internal control (IC) is proxied by the
percentage of independent directors on the board, following
the methodology used by Chang et al. (2023), Sinha & Goel
(2023), Zhu, & Liu (2024) and Naeem & Cankaya (2022).
More information about these variables is available in Table
2, Figure 2, and the Appendix.

Model Establishment

ESG Practices

Firm Size

Return on  total Assets

Firm Profitability
Internal Control

ENVIRONMENTAL

GOVERNANCE

Minimize Input

Corporate Resources

Financing

a Al : »]
Corporate
Financial Risk

Efficiency

Maximize Output
Resources

Figure 2. Displays the Study Model, Incorporated by the Authors

Table 2

Variables & Descriptions

Type Symbol  Variable Descriptions
The intake and output of financial resources from micro entities are
Explained CFE Corporate financing allocated efficiently. The input of financial resources should be kept
variable efficiency to a minimum, and resource allocation efficiency should be
maximized.
Environmental social and ESG emphasizes the essential aspects of environmental sustainability,
Explanatory . - - o
. ESG governance disclosure human development, and ethical governance practices within an
variables feg
(Dong et al., 2023). enterprise.
CFR Corporate financial risk. Corporate fmanglal rlsl_< is _the ability of your company to manage debt
and meet financial obligations.
SIZE Duong et al. (2022) The natural logarithm total assets
Control variable ROA Orazalin, Mahmood, & Net Profit/Total Asset
FP Narbaev (2019) profit/Total sales
IC control score natural logarithm

Note: All variables are described in more detail within the main text of the manuscript, providing comprehensive explanations and

contextualization for each variable used in the study's analysis
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Empirical Technique

Individual characteristics can influence the outcome
and/or predictor factors; hence, they must be controlled for.
These characteristics are not random and must be
considered to ensure the predictors are unbiased. By
following fixed effects for each entity, the correlation
between the entity's error term and predictors is assumed,
but there can be no correlation between the fixed effects of
different types of entities (Khalil et al., 2022; Sunardi &
Tatariyanto, 2023; Altahtamouni et al., 2022).

Entity-fixed effects are a statistical approach used in
panel data analysis to correct for unobserved heterogeneity
across distinct entities such as countries, firms, or
individuals. Variables that do not change over time yet
differ amongst entities. The entity fixed effects regression
model is defined as follows:

CFEe,n = a;+ .Bl(ESG)e,n + BZ(CFR)e,n + Ue
+é&n Eq. @Y
Equation (1) represents the model for corporate
financing efficiency (CFE) (e and n reflect entity and time
respectively) with two explanatory variables, ESG
(Environmental, Social, and Governance disclosure) and
CFR (Corporate Financial Risk). It also includes u, and €, ,,
for unobserved factors and error terms (residual errors)
respectively. CFE is calculated through the DEA-BCC
model with variable returns to scale (Chang et al., 2023;
Wang & Geng, 2017; Jin et al., 2021).

CFEe,n = a;+ .Bl(ESG)e,n + ﬂZ(CFR)e,n
+ ﬂS(SIZE)e,n B4(R0A)e,n + BS(FP)e,n
+ B6(Ic)e,n + Ue + ge,n Eq- (2)

Where:

Equation (2) expands on Equation (1) by incorporating
control variables: SIZE (natural logarithm of total assets),
ROA (Net Profit/Total Assets), FP (Profit/Total Sales), and
IC (Control Score natural logarithm). These variables are
included to further explore their potential influence on
corporate financing efficiency. It also includes a set of
variables, such as entity-specific intercepts, represented by
alpha, to control for within-entity heterogeneity. To handle
any potential shared impact across all entities, a common
effect, denoted by beta, is also added.

Entity and time-fixed effects regression

Variables that vary over time and between entities. The
regression model with entity and temporal fixed effects is as
follows:

CFE,n = a; + ﬁl(ESG)e,n + ﬂZ(CFR)e,n

+ ﬂS(SIZE)e,n ﬂ4(ROA)e,n + IBS(FP)e,n
+ ﬂ6(16)e,n + 6n + HUe + ge,n EQ- (3)

Equation (3) represents a regression model with entity
and temporal fixed effects, accounting for variables that
vary over time and between entities. The dependent
variable, CFE, ,,, denotes corporate financing efficiency for
entity e at time n. The model includes explanatory variables
such as ESG (Environmental, Social, and Governance
disclosure), CFR (Corporate Financial Risk), and control
variables includes; SIZE (natural logarithm of total assets),

ROA (Net Profit/Total Assets), FP (Profit/Total Sales), and
IC (Control Score natural logarithm). Additionally, &
represents temporal fixed effects, u captures entity-fixed
effects, and ¢ accounts for residual errors.
Lagged Investment,;,
= a;+ Bl(ESG)e,n + .BZ(CFR)e,n
+ B3(SIZE)e,n B4(R0A)e,n + .BS(FP)e,n
+ B6(Ic)e,n + 6n + Ue + ge,n EQ- (4‘)

Equation (4) is similar to Equation (3) but focuses on
the lagged investment variable, denoted as
Lagged Investment. This variable captures investment
levels in entity e at time n. Like Equation (3), Equation (4)
incorporates the same set of explanatory variables and fixed
effects terms to analyze the relationship between lagged
investment and the specified explanatory variables.

In Robust analysis, this study adds lagged investment as
an extra variable to investigate the robustness of the results
along with the variables in Equation (4). Lagged investment
and panel data models to account for potential endogeneity
and delayed effects. Our goal is to uphold the accuracy and
credibility of our estimation findings by considering these
factors. Furthermore, we conduct diagnostic tests to assess
the presence of endogeneity and utilize suitable methods to
address any issues that are detected. We used lagged
investment in the robust analysis to endorse our findings and
we also employed data from other sources for ESG to ensure
the accuracy of our results Adding lagged investments is
meant to explore the potential reverse causal relationship
between CFE and ESG effectiveness, indicating that
enhanced financial results could prompt more investment in
ESG projects. This new feature enables a deeper insight into
how fluctuations in financial performance could impact
companies' dedication to ESG practices. By adjusting for
time-specific effects and incorporating lagged investment,
this analysis enhances the model's ability to capture the
dynamic relationship between corporate finance efficiency
and ESG performance, contributing to a deeper insight into
the factors driving corporate sustainability efforts.

Table 5 illustrates three tests used in this analysis: the
Breusch-Pagan / Cook-Weisberg heteroskedasticity test, the
Hausman (1978) specification test, and the Modified Wald
test for groupwise heteroskedasticity, which are critical in
determining whether fixed effects regression is an
appropriate method of analysis. These tests are intended to
detect heteroskedasticity, violating the assumption that a
regression model's error term has a constant variance.
Heteroskedasticity can lead to inaccurate estimation of
regression coefficients and standard errors, affecting the
accuracy and validity of the results (Breusch & Pagan, 1979;
Hausman, 1978; Hazlett & Wainstein, 2022). The findings
of these three tests, shown in Table 5, clearly endorse
heteroskedasticity in the data, and the fixed effects model is
the best fit for the analysis. The p < 0.05 in all three tests
indicates a significant presence of heteroskedasticity and
justifies the inclusion of fixed effects to account for
unobserved individual-specific effects and improve the
accuracy of the results. The findings of these tests justify the
use of fixed effects regression, which can yield more
accurate estimates of the link between ESG, CFR, and CFE.
It also assures the regression model's assumptions are met,
resulting in more reliable results.
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Empirical Results
Preliminary Results

Table 3 shows the descriptive statistics for the study's
major variables, based on 1,110 observations. Corporate
Financing Efficiency has a mean of 20.679 and a standard
deviation of 85.629, with values ranging from 1.525 to
2,159, demonstrating significant variation in financing
efficiency amongst companies. The ESG variable has a
mean of 58.481 and a standard deviation of 4.742, with a
range of 44.304 to 72.644. The Corporate Financial Risk
(CFR) variable has a mean of 0.637 and a standard deviation
of 0.338, with values ranging from 0.064 to 7.978, showing
that most organizations have a moderate level of financial
risk, with a few having significantly more.

Firm Size (SIZE) has a mean of 26.139 and a standard
deviation of 81.716, with values ranging from 25 to 2,159,

indicating a wide variety of firm sizes in the sample. The
Return on Assets (ROA) variable has a mean of 0.047, a
standard deviation of 0.067, and values ranging from -0.796
to 0.215, showing rather moderate profitability on average
for the enterprises in the sample. Firm Profitability (FP) has
a mean of 0.437 and a standard deviation of 0.411, with
values ranging from 0.064 to 7.978, indicating wide
diversity in profitability across the sample. Finally, the
Internal Control (IC) variable has a mean of 0.687 and a
standard deviation of 0.524, with values ranging from 0.125
to 754, indicating that, on average, the sample organizations
have moderately good internal control systems. The
descriptive statistics provide a comprehensive review of the
sample's  primary characteristics, highlighting the
differences in corporate finance efficiency, ESG
performance, financial risk, business size, profitability, and
internal control among the companies under consideration.

Table 3
Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Corporate Financing Efficiency (CFE) 3996 20.679 85.629 1.525 2159
Environment, Social Governance (ESG) 3998 58.481 4.742 44.304 72.644
Corporate Financial Risk (CFR) 3998 0.637 0.338 0.064 7.978

Firm Size (SIZE) 4000 26.139 81.716 25 2159

Return on Assets (ROA) 4000 0.047 0.067 -0.796 0.215

Firm Profitability (FP) 4000 0.437 0.411 0.064 7.978

Internal Control (IC) 4000 0.687 0.524 0.125 754

Note: The table provides an overview of the descriptive statistics for the variables used in the regression analysis. The number of
observations is indicated in the "Obs" column. "Mean" denotes the typical value of every variable in the dataset, whereas "Std. "Dev."
represents the standard deviation, which indicates how spread out the data is from the average. "Min" and "Max" correspond to the
lowest and highest values recorded for every variable, respectively. Consult Table 2 located in the appendix for acronyms that match

each variable.

Table 4 displays all variables' pairwise correlations
and the VIF (Variance Inflation Factor). Results
demonstrate a weak negative correlation (-0.071) between
year and CFE, indicating that corporate financing efficiency
decreases slightly over time. Changes in economic and
market conditions could be to blame. ESG and CFE have a
weak positive association (0.128), indicating that firms with
more significant ESG standards have higher corporate
financing efficiency.

This implies that being socially and ecologically
responsible can improve a company's ability to secure
financing. CFR and CFE have a weak and negative
connection (-0.097), indicating that financing efficiency

decreases as corporate financial risk rises. This is to be
expected, as increased financial risk makes it more difficult
for businesses to obtain finance. Finally, ROA and CFE
have a slight negative association (-0.358). This implies that
companies with higher asset returns have worse corporate
finance efficiency. This could be because these enterprises
create enough earnings to fund their operations without
external financing. The correlations are mostly weak,
indicating that the variables do not have substantial
associations. All variables have VIF values less than 10,
with the highest being 2.984 per year and CFE. This
demonstrates that the variables are not substantially
correlated and are suitable for the investigation.

Table 4
Pairwise Correlation and VIF
Variables (1) (2) 3) (4) (5) (6) (7) (8) VIF
(1) year 1.000 2.984
(2) CFE -0.071 1.000 2.984
(3) ESG 0.128 -0.190** 1.000 1.082
(4) CFR 0.073** -0.097** -0.049** 1.000 2.398
(5) SIZE -0.056 -0.010 0.086 -0.158** 1.000 1.167
(6) ROA -0.101 0.030** 0.186 -0.358 0.047 1.000 1.907
(7) FP -0.126 -0.140** 0.086** 0.058** 0.107** 0.254 1.000 1.524
(8) IC -0.060** -0.041 0.096 0.743** 0.007** 0.752** 0.411** 1.000 1.003

Note: The correlation matrix and Variance Inflation Factor (VIF) values for the variables in the regression model are displayed in the
table. The correlation coefficient between each variable is shown in every cell. The final column displays the VIF values, which show
the level of multicollinearity among variables. *, **, and *** represent significance at the 10%, 5%, and 1% levels. A VIF value higher

than 10 indicates the existence of multicollinearity.
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Table 5

Heteroskedasticity and Heterogeneity

Breusch-Pagan / Cook-Weisberg
test for heteroskedasticity

Hausman (1978)
specification test

Modified Wald test for groupwise heteroskedasticity

chi2(3) = 24.69 Chi-square test
464.785
Prob > chi2 = 0.0000 P-value
0.0000

value

chi2 (110) = 1.3e+05

Prob>chi2 = 0.0000

Note: The results of tests for heteroskedasticity and heterogeneity are presented in Table 5. The Breusch-Pagan / Cook-Weisberg test
suggests strong evidence of heteroskedasticity. The Hausman (1978) specification test indicates that the model specification does not
align with the data. Moreover, the Modified Wald test results further verify the existence of heteroskedasticity within the groups.

Effect of ESG and corporate Financial risk (CFR)
on Corporate Financing Efficiency using Entity
Fixed Effects

The findings shown in Table 6 illustrate the significant
influence of environmental, social, and governance (ESG)
factors and corporate financial risk (CFR) on corporate
financing efficiency (CFE). In the absence of control
variables, the findings in Model 1 show that ESG has a
significant positive impact on CFE, with a significant
coefficient of 1.229 and a p-value of less than 0.01. This
suggests that companies with robust ESG policies are
usually more effective in their financing operations. This is
in line with previous studies linking ESG factors to financial
results (Cheng et al. 2023; lazzolino et al. 2023). These
results highlight the significance of ESG practices and
financial risk management in enhancing a company's
financing efficiency. Companies with better ESG practices
are more likely to have a better reputation, stronger
stakeholder relationships, and improved risk management,
which can lead to lower financing costs and higher
efficiency in financing activities, as proposed by
stakeholder theory, which emphasizes the importance of
social and environmental responsibility for a company's
long-term sustainability (Tian 2023). Conversely, CFR has
a significant negative impact on CFE (Coefficient = -0.222,
p < 0.01), indicating that increased financial risk results in
decreased efficiency in funding projects. This outcome is
consistent with earlier research, which has revealed a
negative association between financial risk and financial
performance (Chen, Song, and Gao 2023; Chen 2018). High
financial risk can lead to increased financing costs and
limited credit access, resulting in lower financing efficiency
for these businesses.

In Model 2, when control variables are considered, it
was found that the significant relationship between ESG and
CFE remains, although the coefficient is reduced
(Coefficient = 1.041, p < 0.05). This shows that ESG's
impact on CFE is influenced by factors like the firm size, its
profitability, and its financial structure. The presence of

control variables provides further understanding of the
factors influencing corporate financing efficiency (CFE). In
particular, the study shows that the size of the company
(SIZE) has no significant influence on CFE (Coefficient =
0.015, p > 0.1), indicating that changes in firm size do not
have a substantial effect on financing efficiency when
taking other variables into account. On the other hand, there
is a significant negative linkage between ROA and CFE
(Coefficient = -0.966, p < 0.01), suggesting that businesses
with increased return on assets often display reduced
financing efficiency. FP has a positive and statistically
significant impact on CFE, indicating that firms with higher
profitability tend to be more efficient in their financing
activities.  Additionally, effective internal control
mechanisms are shown to be a significant positive predictor
of financing efficiency, with a coefficient of 0.914 and a
significance level below 0.05. This underscores the
importance of internal controls in improving financing
efficiency. These results highlight the complexity of factors
affecting CFE, including financial performance measures
and internal governance systems.

Overall, our research indicates that the efficiency of a
company's finances is influenced by environmental, social,
and governance (ESG) factors as well as corporate financial
risk (CFR). Firms with robust ESG practices and reduced
financial risk are anticipated to have enhanced effectiveness
in their funding activities. The outcomes have significant
implications for businesses, investors, and policymakers.
Companies can enhance their Corporate Financial
Efficiency (CFE) by focusing on enhancing their
Environmental, Social, and Governance (ESG) standards
and efficiently managing financial risks. Investors should
consider factors such as ESG and financial risks when
making investment decisions as they can significantly
impact a company's financial performance. Policymakers
can incentivize businesses to improve their ESG practices
and track their financial risks to increase overall economic
effectiveness.

Table 6
Impact of ESG and CFR on Corporate Financing Efficiency
Variables Model 1 Model 2
Fixed Effects Fixed Effects with Robust
Environmental Social and Governance (ESG) 1.229*** 1.041**
(0.376) (0.675)
Corporate Financial Risk (CFR) -0.222*** -0.207**
(-0.048) (-0.102)
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Variables Model 1 Model 2
Fixed Effects Fixed Effects with Robust
Firm Size (SIZE) 015
(0.812)
Return on Assets (ROA) -0.966***
(-0.021)
Firm Profitability (FP) 0.194**
(0.095)
Internal Control (IC) 0.914**
(0.524)
Constant 2.585 2.585
(1.532) (2.751)
R-squared 0.825 0.825
Prob > F 0.000 0.000
Akaike crit. (AIC) 440.433 438.433
Bayesian crit. (BIC) 459.812 452.967

Note: This table shows results from a regression analysis investigating how ESG factors, CFR, and other variables affect CFE. Robust
t-statistics derived from the Huber-White Sandwich estimator's standard errors are provided alongside the coefficient estimates.
Indicators of statistical significance are denoted by ***, ** and *, representing 1%, 5%, and 10%, respectively. Model 1 has fixed
effects, whereas Model 2 has fixed effects along with robust standard errors. The R-squared value represents the amount of variability
in CFE that is accounted for by the independent variables. Prob > F indicates the likelihood linked to the F-statistic assessing the

overall importance of the model.

The results presented in Table 7 for Model 1, which
incorporates only entity effects, shows that there are
significant relationship between Environmental, Social, and
Governance (ESG) factors and Corporate Financial Risk
(CFR) with Corporate Financial Efficiency (CFE). More
precisely, the ESG coefficient is calculated to be 0.196***,
suggesting a significant positive effect on CFE. This implies
that companies with better ESG performance typically show
greater financial effectiveness. On the other hand, the CFR
coefficient is -0.234**, showing a negative association
between efficiency and financial risk. This means that
increased corporate financial risk is linked to decreased
financial efficiency, which is consistent with traditional
financial theory. Moreover, Firm Profitability (FP) is
another variable that shows a strong positive influence on
CFE, highlighting the significance of profitability in
assessing financial efficiency. In general, Model 1 shows
how ESG factors and financial risk, along with other
company-specific variables, impact corporate financial
performance.

Expanding on Model 1, Model 2 includes entity and
time effects as well as robust standard errors to provide a
more in-depth understanding of the variables impacting
CFE. In this thorough analysis, the significance of ESG
factors is still apparent, although the estimated coefficient
has decreased to 0.062***. This means that ESG factors
remain important drivers of financial performance, even
when considering entity and time factors. Similarly, the
estimated CFR coefficient remains at -0.158**, indicating
the negative relationship between financial risk and
efficiency. Even with additional variables such as company

size and ROI, the findings still support the significant
impact of ESG factors and financial risk on corporate
financial performance. As a result, Model 2 showcases the
robustness of these relationships and provides further
insight into the variables impacting CFE over time. These
results are consistent with previous studies that have
documented a positive correlation between ESG and finance
efficiency, as well as profitability and CFE (Wei & Zhang,
2021; Bruna et al., 2022).

Control variables are crucial in enhancing the
robustness of regression analysis by considering the
influence of other significant factors on corporate financial
efficiency (CFE). To account for possible variations in firm
characteristics that may impact CFE, both Model 1 and
Model 2 incorporate firm-specific controls such as Size and
Return on Assets. Although these variables do not exhibit
levels of significance that are statistically significant, their
inclusion aids in minimizing biases and results in a more
accurate calculation of the influence of primary variables
like Environmental, Social, and Governance (ESG) factors
and Corporate Financial Risk (CFR) on CFE. By taking into
consideration both the size and profitability of a company,
the research differentiates the specific effects of ESG
performance and financial risk, resulting in a better
understanding of the elements affecting the financial
performance of companies. Furthermore, including Internal
Control (IC) as a controlling factor enhances the
examination by considering the variations in internal
governance structures that may affect CFE, resulting in a
more comprehensive assessment of the factors shaping
corporate financial performance.
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Table 7
Impact of ESG and Corporate Financial Risk on Corporate Financing Efficiency
. Model 1 Model 2
Variables - - - -
Entity Effects Entity and Time Effects with Robust
Environmental Social and Governance (ESG) 0.196*** 0.062***
(0.025) (0.004)
Corporate Financial Risk (CFR) -0.234** -0.156**
(-0.046) (-0.071)
Firm Size (SIZE) -0.014 -0.014
(-0.241) (-0.425)
Return on Assets (ROA) 0.998 0.998
(0.015) (0.018)
Firm Profitability (FP) 0.351 0.351
(0.652) (0.962)
Internal Control (IC) 0.191 0.191
(0.153) (0.352)
Constant -3.142 -3.142
(-1.546) (-2.717)
Time Yes Yes
Entity Yes Yes
R-squared 0.845 0.845
Prob > F 0.000 0.000
Akaike crit. (AIC) 440.433 326.939
Bayesian crit. (BIC) 353.163 346.318

Note: This table displays findings from a regression analysis examining how ESG factors, CFR, and other variables impact CFE. The
coefficients are shown with the robust t-statistics derived from the Huber-White Sandwich estimator's standard errors, alongside the
coefficient estimates. Indicators of statistical significance are denoted by ***, ** and *, representing 1%, 5%, and 10%, respectively.
Model 1 includes entity influences, while Model 2 incorporates both entity and time influences along with robust standard errors. R-
squared shows how much of the variability in CFE can be accounted for by the independent variables.

Robustness Analyses
By Incorporating Lagged Investment

To further investigate the robustness of the results, this
study incorporated lagged investment as an additional
variable in Model 3. This study aimed to explore the idea
that improved financial performance could lead to increased
investment in ESG initiatives, suggesting a reversed causal
connection between corporate finance efficiency (CFE) and
environmental, social, and governance (ESG) performance.
The findings presented in Table 8 demonstrate that even
after controlling for lagged investment, the positive
relationship between ESG and CFE remains statistically
significant. This suggests that the observed relationship is
more indicative of a causal effect and that reverse causality

does not appear to be a significant concern in the current
context. Moreover, the results reveal a significant negative
coefficient for lagged investment, implying that firms with
higher investment levels tend to exhibit lower CFE. This
finding is consistent with previous studies that documented
a negative correlation between investment and CFE (Kalia
& Aggarwal, 2023; Bruna et al., 2022). Overall, the results
of the robustness test lend further support to the initial
findings, indicating that higher ESG performance and lower
financial risk promote greater corporate finance efficiency.
Importantly, the inclusion of additional control variables,
such as lagged investment, does not diminish the positive
relationship between ESG and CFE, thereby strengthening
the validity and reliability of the study's conclusions.

Table 8
Adding additional variables to robust the impact of ESG and CFR on Corporate Financing Efficiency
Model 1 Model 2 Model 3
Variables Corporate Financing Efficiency Corporat[e_Financing Rob_ust and lagged
Efficiency investment
Environmental Social and Governance 1.219%** 1.228** 1.292%**
(ESG)
(0.375) (0.674) (0.385)
Corporate Financial Risk (CFR) -0.212*** -0.232** -0.188**
(-0.051) (-0.101) (-0.093)
Firm Size (SIZE) 0.014 0.013 0.067
(0.811) (0.882) (1.025)
Return on Assets (ROA) -0.965*** -0.958*** -0.988***
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Model 1 Model 2 Model 3
Variables Corporate Financing Efficiency CorporaFe.Financing Rob.ust and lagged
Efficiency investment
(-0.022) (-0.022) (-0.034)
Firm Profitability (FP) 0.193** 0.202** 0.154
(0.414) (0.434) (0.462)
Internal Control (IC) 0.913** 0.888** 0.951**
(0.721) (0.736) (0.961)
Investment (INV) -0.374***
(-0.078)
Constant 2.579 2.584 3.095*
(1.512) (2.752) (1.283)
Time Yes Yes
R-squared 0.835 0.835 0.835
Prob > F 0.000 0.000
Akaike crit. (AIC) 451.413 441.433 454,715
Bayesian crit. (BIC) 458.812 453,967 481.166

Note: This table presents findings from a regression study examining the influence of Environmental, Social, and Governance (ESG)
factors, Corporate Financial Risk (CFR), and additional variables on Corporate Financing Efficiency (CFE). Standard errors are
displayed in parentheses alongside the coefficients. Symbols ***, ** ‘and * indicate various levels of significance. Model 1 includes
basic variables, while Model 2 incorporates Firm Size, Return on Assets, Firm Profitability, and Internal Control. Model 3 features
a robustness test incorporating lagged investment data. R-squared indicates the proportion of the variability in CFE that can be

explained by the predictor variables.

By using Different Databases (Sino-Securities ESG
Rating Index) of Data for the Independent Variable

Table 9 provides further analysis to support the results
on how Environmental, Social, and Governance (ESG)
factors and Corporate Financial Risk (CFR) influence
Corporate Financing Efficiency (CFE), using data from
Sino-Securities ESG ratings. This analysis aims to support
the findings from earlier regressions carried out with
Bloomberg data. Upon examining the coefficients in Table
8, it becomes apparent that the relationship between ESG
and CFE remains consistent with previous findings. ESG
still has a significant positive influence on CFE, showing
that companies with better ESG practices tend to have better
efficiency in their financing. Likewise, the link between
CFR and CFE remains negative, indicating that increased
financial risk hinders the effectiveness of corporate
financing.

Including additional control variables such as Company
Size, ROA, FP, and Internal Control improves the analysis.

These variables help to capture more details in the
relationship between ESG, CFR, and CFE. While Firm Size,
ROA, and FP have limited influence on CFE with small
coefficients in this analysis, Internal Control shows a
significant positive coefficient, highlighting its crucial role
in enhancing financing efficiency. Despite accounting for
prior investments, the strong correlation between ESG and
CFE remains intact, suggesting that the relationship is more
likely to be causal rather than the other way around.
Moreover, the noteworthy negative lagged investment
coefficient signifies its negative impact on CFE, in line with
the previous Table indicating a negative association
between investment and financing efficiency. The results in
Table 8 support and strengthen the outcomes from earlier
analyses, thereby boosting the study's findings' credibility
and dependability. Businesses, investors, and policymakers
can use this information to emphasize the significance of
ESG practices and efficient risk management in promoting
corporate  financing effectiveness and long-lasting
sustainability.

Table 9

Finding the Impact of Environmental Social and Governance and Corporate Financial Risk on Corporate Financing Efficiency
(Using different ESG Score)

Model 1 Model 2

Variables

Corporate Financing

Corporate Financing Efficiency

Efficiency
Environmental Social and Governance (ESG) 1.304*** 1.311**
(0.367) (0.687)
Corporate Financial Risk (CFR) -0.198*** -0.215**
(-0.048) (-0.094)
Firm Size (SIZE) 0.012
(0.872)
Return on Assets (ROA) -0.941%**
(-0.011)
Firm Profitability (FP) 0.195**
(0.432)
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Model 1 Model 2

Variables

Corporate Financing

Corporate Financing Efficiency

Efficiency

Internal Control (IC) 0.872**
(0.731)

Constant 2.590 2.595
(1.501) (2.711)

Time Yes Yes

Firm Yes Yes

R-squared 0.671 0.740

Prob >F 0.000 0.000
Akaike crit. (AIC) 449.121 439.145
Bayesian crit. (BIC) 456.526 451.674

Note: The table displays coefficients that show the predicted impacts of each variable on Corporate Financing Efficiency (CFE) in the
regression analysis. The table contains data from two different regression models. The initial specification involves ESG and CFR,
while the final one incorporates the control variables. The model incorporates fixed effects for time and firm to capture specific
heterogeneity for each. R-squared represents the percentage of variation in CFE that can be clarified by the predictors in the model.
Robust t-statistics derived from the Huber-White Sandwich estimator's standard errors are provided alongside the coefficient estimates.
Indicators of statistical significance are denoted by *** ** and *, representing 1%, 5%, and 10%, respectively.

To summarize our findings, we have presented them graphically in figure 3:
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Figure 3. Results of the Study

Conclusions

This study is limited to Chinese enterprises, which
could hinder the generalizability of the results to other
countries. Future studies could look into this relationship in
different regions to provide a more comprehensive
understanding. Furthermore, the study only considers a
small number of factors. Utilizing other variables, such as
corporate governance and technology innovation, may
improve knowledge of the relationship between ESG and
corporate finance efficiency. This study serves as a model
for future research, encouraging greater exploration into the
relationship between ESG and corporate financing
efficiency in various contexts.

The purpose of this study is to examine the relationship
between Environmental, Social, and Governance (ESG)
ratings and corporate financial efficiency (CFE) in respect
to the United Nations' Sustainable Development Goals.
Despite the increased emphasis on sustainability and ethical
corporate practices, this relationship has received little
attention in the existing research. The study's primary goal
is to fill a knowledge gap by examining the relationship
between ESG and CFE, which can provide useful insights
for decision-makers and investors.

The significance of the investigation is driven by the
rising awareness of the SDGs as a framework for attaining

a sustainable future, as well as the increasing recognition of
ESG practices as necessary for long-term business
sustainability. By investigating the possible influence of
ESG on corporate finance efficiency, the study contributes
to a growing body of studies on the integration of
sustainability into business processes. Furthermore, the
study's findings demonstrate how ESG can improve long-
term financial sustainability by lowering financial risk and
increasing profitability. This study contributes to the current
literature by conducting an in-depth study of the
relationship between ESG, CFR, and CFE, as well as
emphasizing the need to take these elements into account
when assessing corporate finance efficiency. The findings
imply that prioritizing ESG practices and controlling
financial risks might lead to better long-term financial
performance, which can have positive implications for the
overall economy.

The study's findings show that firms with stronger ESG
practices have more efficient financing, implying that
investing in ESG can lead to greater long-term financial
sustainability. This empirical research enhances our
understanding of the possible relationship between ESG and
corporate finance efficiency, giving significant insights for
organizations trying to improve their financial performance
while supporting sustainability. The outcomes of this study
further emphasize the need of properly handle financial risk
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to attain long-term financial efficiency. Companies that
integrate ESG principles can identify and reduce potential
financial risks, such as regulatory and reputational concerns,
resulting in improved financial performance. Furthermore,
this study demonstrates that organizations with high ESG
ratings may be able to lower their cost of capital, making
them more appealing to investors. Although the data is
limited to Chinese enterprises, China's substantial economic
influence and market diversity underscore its significance in
global growth and investment. Consequently, the study's
findings may have relevance beyond Chinese borders,
particularly for enterprises in other emerging markets.
Moreover, the utilization of a broad sample size across
diverse industries will bolster the generalizability of the
research findings.

The current research has important implications for a
variety of stakeholders, including firms, investors, and
policymakers. The study's findings highlight the
significance of incorporating Environmental, Social, and
Governance (ESG) policies into organizational operations
to improve financial performance. The study emphasizes the
potential value of using ESG ratings in investment
decisions, making it critical for investors to consider these
issues when assessing possible investments. Furthermore,

the findings of this study can help politicians design
regulations that support sustainable and ethical business
practices, thereby contributing to the long-term viability of
firms. In addition, the study advocates for the application of
sustainable and ethical standards in the corporate sector
through regulatory interventions. Using the United Nations'
Sustainable Development Goals (SDGs) as a framework,
policymakers can push corporations to adopt ESG practices
that help achieve global goals, resulting in a more
sustainable and ethical corporate climate. This can have a
good impact on both the environment and society in general.

This study is limited to Chinese enterprises, which
could hinder the generalizability of the results to other
countries. Future studies could look into this relationship in
different regions to provide a more comprehensive
understanding. Furthermore, the study only considers a
small number of factors. Utilizing other variables, such as
corporate governance and technology innovation, may
improve knowledge of the relationship between ESG and
corporate finance efficiency. This study serves as a model
for future research, encouraging greater exploration into the
relationship between ESG and corporate financing
efficiency in various contexts.

Availability of data and materials: The collection of data utilized and/or analyzed during the current investigation are

available on reasonable request.

Appendix
Abbreviation Used in this Study

ESG Environmental, social, and governance

CFE Corporate financing efficiency

CFR Corporate financial risk

DEA Data envelopment analysis

SDGs Sustainable Development Goals

MSR Monthly systematic risk

ROA Return on assets

ECEP: Energy Conservation and Environmental Protection

MSR Monthly Systematic Risk

IC Internal Control

FS Firm Size

FP Firm Profitability

Descriptions of terms used in the text

Environmental, Social, and Governance (ESG) guidelines are a collection of standards and principles that businesses can
use to evaluate and improve their sustainable and social responsibility activities. These rules often include a variety of
categories.
Environmental factors include a company's carbon footprint, energy consumption, waste management, and environmental

ESG impact; social factors include employee well-being, diversity and inclusion, community engagement, and human rights;

guidelines | and governance factors include board composition, executive compensation, ethical business practices, and reporting
transparency. Companies that follow ESG principles can demonstrate their commitment to sustainable and socially
responsible business practices, helping them attract investors, improve their reputation, and mitigate various risks.
Investors, regulators, and stakeholders are increasingly considering ESG factors when assessing a company's long-term
survival and overall performance.
The United Nations has developed 17 Sustainable Development Goals (SDGs) as a worldwide call to action to eradicate
poverty, safeguard the environment, and promote peace and prosperity for all by 2030. These 17 objectives include: No
Poverty, Zero Hunger, Good Health and Well-Being, Quality Education, Gender Equality, Clean Water and Sanitation,
Affordable and Clean Energy, Decent Work and Economic Growth, Industry, Innovation, and Infrastructure, Reduced
Inequalities, Sustainable Cities and Communities, Responsible Consumption and Production, Climate Action, Life Below
Water, Life on Land, Peace, Justice, and Strong Institutions, and Goals Partnerships. The SDGs expand on the previous
Millennium Development Goals' progress and aim to address a broader variety of social, economic, and environmental
concerns in a more integrated and universal manner, applying to all countries regardless of their degree of development.
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