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Abstract. In light of the global emphasis on sustainable development and the
enduring concern regarding corporate investment efficiency, this study investi-
gates the relationship between Environmental, Social, and Governance (ESG)
performance and the inefficient investment behavior of enterprises. Through an
analysis of data from A-share listed companies on the Shanghai, Shenzhen, and
Beijing stock exchanges from 2011 to 2024, alongside ESG rating data provided
by Huazheng Securities, this research thoroughly examines the influence of ESG
scores on the investment inefficiencies observed within enterprises. The study
incorporates cost of debt and stock returns as moderator variables to assess the
moderating effects of external market factors on this relationship. The empirical
findings demonstrate that superior ESG performance is significantly associated
with reduced inefficient investments. However, the cost of debt financing does
not exhibit a significant moderating effect on this relationship, whereas stock re-
turns are shown to positively enhance this inhibitory effect. These results under-
score the critical importance of robust ESG practices within firms and their con-
tribution to enhancing long-term value. By elucidating the intricate interactions
between ESG, market factors, and investment behavior, this study offers valuable
insights for businesses, investors, and policymakers. It promotes the adoption of
more sustainable business practices and provides novel perspectives and empiri-
cal evidence for optimizing resource allocation strategies.

Keywords: ESG Performance, Investment Inefficiency, Cost of Debt, Stock
Returns.

1 Introduction

In recent years, heightened global awareness of sustainable development has positioned
Environmental, Social, and Governance (ESG) performance as a critical metric for
evaluating a company’s comprehensive capabilities and social responsibility. ESG en-
compasses a company’s actions in environmental stewardship, social responsibility,
and corporate governance and is increasingly recognized as a pivotal factor for sustain-
able development and long-term value creation [1]. Within financial markets, investors
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and stakeholders are placing greater emphasis on a company’s ESG performance, con-
sidering it a vital indicator for assessing potential risks and future growth potential.
Concurrently, the issue of investment efficiency within enterprises has garnered persis-
tent attention. Investment inefficiency, characterized by deviations from optimal invest-
ment levels resulting in suboptimal resource allocation, poses a significant impediment
to a company’s long-term development [2]. Consequently, examining the relationship
between ESG performance and investment inefficiency is not only crucial for the sus-
tainable evolution of enterprises but also offers a novel perspective for optimizing re-
source allocation.

While existing research has investigated the influence of corporate ESG perfor-
mance on financial outcomes and risk management, there is comparatively sparse in-
quiry into how ESG performance impacts inefficient investments. Much of the litera-
ture concentrates on ESG’s effects within a singular dimension, lacking a holistic ap-
proach. Furthermore, there is scant discourse on the moderating influence of external
market factors, such as cost of debt financing and stock returns, on the ESG-investment
inefficiency relationship in extant studies. Theories of Information Asymmetry and Ef-
ficient Market furnish important theoretical underpinnings but remain inadequately em-
pirically tested. Thus, investigating the nexus between ESG performance and invest-
ment inefficiency, with particular attention to the moderating roles of cost of debt and
stock returns, can bridge the research gap in this domain and enhance comprehension
of corporate resource allocation efficiency. This study contributes uniquely in several
areas. Firstly, it conducts a comprehensive empirical analysis of the relationship be-
tween ESG performance and investment inefficiency, offering strategic insights for cor-
porate management and underscoring the necessity of balancing immediate gains with
long-term value in ESG practices. Secondly, it incorporates cost of debt financing and
stock returns as moderator variables, thereby enriching the understanding of external
market factors in corporate resource allocation efficiency. The findings indicate that
stock returns significantly positively moderate the relationship between ESG and inef-
ficient investment, whereas the influence of cost of debt is negligible. This provides a
novel perspective for various investor types evaluating a company’s investment strat-
egy and potential risks. Through these analyses, this study not only extends the bound-
aries of ESG and corporate financial behavior research but also offers practical recom-
mendations for policymakers and investors to bolster enterprise sustainability and mar-
ket stability.

2 Theoretical Basis and Research Hypotheses

2.1  The Relationship Between ESG Performance and Investment Inefficiency

Stakeholder Theory posits that businesses should consider the interests of all stakehold-
ers, including employees, customers, suppliers, society, and the environment [3]. Firms
that exhibit robust ESG performance typically excel in managing and addressing the
needs of diverse stakeholders. Such firms demonstrate a capability to evaluate long-
term impacts with caution and comprehensiveness when making investment decisions,
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thus avoiding short-sighted and high-risk investments to sustain and enhance the com-
pany’s long-term value. This approach helps mitigate inefficient investment behaviors.
Consequently, strong ESG performance may attract long-term investors who prioritize
a company’s strategic direction and sustainable growth [4]. Furthermore, Agency The-
ory examines potential information asymmetries and conflicts of interest between cor-
porate managers and shareholders, which can result in inefficient investment activities
by management that do not align with shareholder interests [5]. Strong ESG perfor-
mance often correlates with a robust corporate governance structure, which facilitates
more effective oversight and rectification of managerial investment behaviors, thereby
minimizing capital waste and resource misallocation, leading to a reduction in ineffi-
cient investments. Eccles et al. (2014) investigated the impact of corporate sustainabil-
ity on organizational processes and performance, noting that superior ESG performance
frequently correlates with enhanced organizational efficiency and reduced capital costs,
thereby suppressing inefficient investments and supporting this perspective [6]. Conse-
quently, this study formulates the following hypothesis.

H1: Corporate ESG performance is negatively correlated with inefficient invest-
ment, implying that improved ESG performance is associated with a reduction in inef-
ficient investment.

2.2 The Moderating Role of Cost of Debt in the ESG-Investment Inefficiency
Relationship

Information Asymmetry Theory suggests that within financial markets, borrowers, such
as corporate managers, often possess more information than lenders, such as banks and
creditors [7]. The level of information transparency in enterprises affects their financing
costs. High ESG performance commonly indicates elevated information transparency
and a robust governance framework, enabling firms to secure debt financing at reduced
costs [8]. When a company experiences low cost of debt, this reflects a reduction in
information asymmetry through effective ESG practices, consequently garnering sup-
port and trust. Under these circumstances, ESG performance exerts a more pronounced
positive impact on decreasing inefficient investments, as lower financing costs provide
firms with greater flexibility to select and implement efficient investment projects.
Therefore, the lowering of cost of debt can enhance ESG performance’s effectiveness
in mitigating inefficient investments. Hence, the study posits a second hypothesis as
follows.

H2: The cost of debt financing exerts a negative moderating effect on the relationship
between corporate ESG performance and investment inefficiency, indicating that when
cost of debt is low, ESG performance has a more substantial impact on reducing inef-
ficient investment.
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2.3  The Moderating Role of Stock Returns in the ESG-Investment
Inefficiency Relationship

According to the Efficient Market Hypothesis, stock prices generally embody the mar-
ket’s expectations regarding a company’s future cash flows [9]. Superior ESG perfor-
mance by a company may be perceived by the market as indicative of stable, long-term
growth potential and reduced risk levels, thereby influencing investors’ valuation of the
company’s shares. This positive market feedback mechanism generates incentives for
management to engage in more prudent investment decisions, thereby mitigating inef-
ficient investments. As posited in Hypothesis 1, Stakeholder Theory asserts that busi-
nesses should prioritize long-term value creation [4]. With increasing stock returns,
companies may be incentivized to further enhance their ESG performance to align with
investor expectations. This enhancement may amplify the impact of ESG on curbing
inefficient investments, as higher returns attract investors who prioritize long-term
growth and are more likely to support corporate strategies that foster sustainable value
creation. Consequently, the following hypothesis 3 is proposed in this study.

H3: Stock returns positively moderate the relationship between corporate ESG per-
formance and inefficient investment. As stock returns increase, the mitigating effect of
ESG performance on inefficient investment is strengthened.

3 Empirical Testing

3.1 Sample Selection and Data Sources

This study utilizes annual data from A-share listed companies in Shanghai, Shenzhen,
and Beijing for the period 2011 to 2024 as the initial dataset. Corporate behavior and
financial data were obtained from the Choice Financial Terminal, while ESG data was
sourced from Sino-Securities Index Information Service (Shanghai) Co., Ltd. To en-
hance the validity of the research outcomes, the initial samples were subject to the fol-
lowing screening criteria: (1) exclusion of samples with missing variable data; (2) ex-
clusion of financial sector listed companies; (3) exclusion of samples from companies
classified as ST and *ST during the sample period; and (4) management of outliers
through the application of 1% and 99% winsorization. Following these procedures, a
refined dataset comprising 25,611 annual company samples was obtained for analysis.

3.2 Variable Definition and Measurement

3.2.1 Explained Variable — Investment Inefficiency (Inef f_Inv).

Investment inefficiency pertains to the extent to which a firm’s actual investment
level diverges from the optimal investment scale, highlighting issues related to subop-
timal resource allocation within the investment decision-making process [2]. To pre-
cisely quantify the degree of investment inefficiency, this study employs the expected
investment model as proposed by Richardson (2006) (Ibid). Regression analysis was
conducted on the sample data using model (1). Initially, an econometric model was
constructed based on the theoretical framework of enterprise investment efficiency. The
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absolute value of the residual term derived from this regression model (1) serves as an
indicator of the level of investment inefficiency, presented in model (2). Herein, posi-
tive residuals denote overinvestment, while negative residuals indicate underinvest-
ment. The greater the absolute value of investment inefficiency, the more pronounced
the deviation of the firm’s actual investment behavior from the optimal investment
scale, consequently indicating lower resource allocation efficiency.

Inv;y = ay + a;Debt_cost;;_1 + a,Growth;,_, + azLlev;,_; + a,Cash;,_; +
asAge;,—q + agSize; 1 + a;Return;,_, + aglnv;,_, + X Year + ), Industry +
Eit (1)

Ineff_Inv;, = |Actual_1nvl-,t - Expected_]nvi_t| =&y 2)

In model 1, the calculation of investment (Inv) involves determining the cash ex-
penditures related to the construction of fixed assets, intangible assets, and other long-
term assets, subtracting the variation in cash inflows from the disposal of these assets,
and normalizing this value by dividing it by the total assets recorded at the start of the
fiscal year. This model integrates both year and industry dummy variables. Further elu-
cidation of other variables is provided in Sections 3.2.3 and 3.2.4.

3.2.2 Explanatory Variable — ESG Performance (ESG_score).

This study utilizes Huazheng ESG rating data to evaluate the comprehensive ESG
performance of enterprises. The Huazheng ESG rating system draws upon prominent
international ESG assessment frameworks such as MSCI and Sustainalytics and is tai-
lored to the specific disclosure characteristics of China’s capital market, as well as the
practical context of listed companies. It encompasses a comprehensive evaluation sys-
tem across three dimensions: environmental, social, and corporate governance [10].
The system utilizes a top-down approach, selecting 26 key indicators and employing
an industry-weighted average method for scoring to ensure inter-industry comparabil-
ity.

Specifically, the Huazheng ESG Rating employs a nine-tier classification system,
ranging from C, CC, CCC, B, BB, BBB, A, AA, to AAA, in ascending order, reflecting
progressive levels of corporate ESG performance. For the purposes of quantitative anal-
ysis, this study references Li & Yuan (2024) to numerically process ESG ratings, as-
signing scores from 0 to 100 to represent ESG performance [11]. A score below 60
corresponds to the lowest rating of C, while a score of 95 or above corresponds to the
highest rating of AAA, with 5-point intervals in between to maintain data continuity
and interpretability. Higher ESG scores signify superior ESG performance of the firm.

3.2.3 Moderator Variables

(D Cost of Debt (Debt_cost): Drawing upon the study by Mei & Zhang (2023), the
firm’s cost of debt is quantified as the ratio of financial expenses to total liabilities [12].
An elevated value of this metric indicates either a higher prevailing interest rate on
loans or limited negotiating power in previous financing endeavors, leading to in-
creased financing expenses for the enterprise. @) Stock Returns (Return): In alignment



572 X. Xu

with the research conducted by Liu & Wang (2021), the annual return on individual
stocks is calculated as the natural logarithm of one plus the annual individual stock
return with cash dividends reinvested [13]. A higher value reflects greater investment
returns for the year, whereas a negative value denotes a loss.

3.2.4 Control Variables

Informed by extant literature on corporate investment behavior, this study incorpo-
rates several control variables into the regression models, including company growth
(the year-over-year growth rate of operating income, denoted as Growth), leverage ra-
tio (Lev, defined as the ratio of total liabilities to total assets), cash holdings (the ratio
of cash and cash equivalents to total assets, denoted as Cash), company age (Age), and
company size (the logarithm of total assets, denoted as Size).

3.3  Empirical Model

Building upon the theoretical foundation underlying research hypothesis 1, this study
introduces a baseline model (3), wherein nef f_Inv is designated as the dependent var-
iable and ESG_score as the independent variable. Additionally, the model incorporates
control variables ControlVar in Section 3.2.4, as well as the cost of debt financing and
stock returns into consideration in this model. Meanwhile, y, represents time fixed ef-
fects, and A; represents the entity fixed effects. Hence, a significantly negative y, co-
efficient would substantiate the validity of hypothesis 1.

Ineff_Inv;, = py + p ESG_score; 1 + p,ControlVarj,—1 + v, +4; + &¢ (3)

Expanding on hypothesis 1, moderating effect models are developed to evaluate hy-
potheses 2 and 3. In model (4), the cost of debt financing functions as a moderator
variable, with its interaction term with the independent variable ( ESG_score *
Debt_cost) being introduced. Similarly, in model (5), stock returns (Return) serves as
the other moderator variable, accompanied by the inclusion of the interaction term
ESG_score * Return. The examination of the coefficients and their statistical signifi-
cance, specifically focusing on parameters [, and ¢,, facilitates the evaluation of the
validity of hypotheses 2 and 3.

Ineff_Inv;, = By + B1ESG_score; ;1 + 3, (ESG_scorel-,t_l * Debt_costi,t_l) +
PsDebt_cost;_1 + fyControlVar; .1 + v + A + & @)

Ineff_Inv;, = @y + @,ESG_score;;_; + ¢, (E.S’G_scorel-,,:_1 * Returni,t_l) +
@3Return; 1 + @,ControlVar;,_; +y, + 4; + &, )



ESG Performance and Corporate Investment Inefficiency: The ... 573

4 Research Results and Analysis

4.1 Descriptive Analysis

Table 1 provides a descriptive statistical analysis of the variables employed in this
study. The mean value of ESG_score is 73.2519, with its standard deviation of 4.9353.
This suggests that the ESG performance of the sampled firms is predominantly clus-
tered between the CCC-BB ratings, indicating a moderate to low level of performance,
with a considerable gap remaining to reach A ratings. In addition, the mean value of
Inef f_Inv, an indicator of investment inefficiency, is 0.0344, with a standard deviation
0f 0.0351. This reflects considerable variability in investment efficiency across compa-
nies, with instances of notably superior or inferior investment performance. The distri-
butions of the remaining variables fall within acceptable ranges.

Table 1. Descriptive statistical results.

Sample Average Standard
Size Value  Deviation

ESG_score 25611 73.2519 4.9353 57.9700 73.3900 84.3500
Ineff Inv 25611 0.0344 0.0351 0.0006 0.0264 0.2162
Debt _cost 25611 0.0070 0.0280 -0.1250 0.0108 0.0591

Variable Minimum Median Maximum

Return 25611 0.0358 0.3823 -0.8049 0.0150 1.1138
Growth 25611 0.1224 0.3044 -0.5260 0.0839 1.5065
Lev 25611 0.4320 0.1959 0.0680 0.4246 0.8848
Cash 25611 0.1424 0.0985 0.0138 0.1175 0.5050
Age 25611  20.6972 5.8090 9.0000 20.0000 38.0000
Size 25611  22.4529 1.2599 20.1641 22.2684 26.3656

4.2  Multicollinearity Test

The study initially computed the correlation coefficient between ESG_score and
Inef f_Inv, yielding a value of -0.0622. This preliminary qualitative result suggests a
negative correlation between the independent and dependent variables. Subsequently,
the Variance Inflation Factor (VIF) was calculated to assess potential multicollinearity
among the variables, which could distort model estimations and render regression co-
efficients unstable. Table 2 presents the multicollinearity test results for each primary
variable, demonstrating that the variance inflation factors for all variables are below the
threshold of 10. This indicates the absence of significant collinearity issues, allowing
for the retention of all variables within the model.

Table 2. Results of multicollinearity test.

Feature VIF
1 ESG score 1.1414
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Feature VIF
2 Debt_cost 1.6485
3 Return 1.0243
4 Growth 1.0292
5 Lev 1.7257
6 Cash 1.4370
7 Age 1.0396
8 Size 1.4728

4.3  Panel Regression Analysis

4.3.1 Result of Hypothesis 1

Based on the aforementioned research hypothesis 1, the full sample was analyzed,
and the primary multiple regression outcomes are presented in Table 3. Initially, col-
umn (a) reveals that the coefficient for the ESG_score is negative and significant at the
1% level. This suggests that firms with robust ESG practices tend to exhibit greater
prudence and efficiency in resource allocation and investment decisions. Such firms
often prioritize long-term sustainable development over immediate gains. They likely
possess more effective internal control and risk assessment mechanisms, enabling them
to identify and avoid suboptimal investments, thus ensuring optimal resource alloca-
tion. Furthermore, as indicated in the table, the inclusion of control variables in column
(b) does not alter the negative coefficient of the ESG score, which remains significant
at the 1% level. This provides robust support for the validity of hypothesis HI1.

Table 3. Regression results for hypothesis 1.

Full Sample
(a) (d
ESG score -0.0002%** -0.0001%**
Debt _cost -0.0258*
Growth 0.0025%***
Lev -0.0055
Cash 0.0228***
Age 0.0005
Size -0.0081%**
Return 0.0115%**
Year Yes Yes
Entity Yes Yes
F 11.3910 92.8710
R-squared 0.0005 0.0331
N 25611 25611

Note: The data in the table are regression coefficients of each variable, and ***, ** and * are significant at
the significance level of 1%, 5% and 10% respectively.
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4.3.2 Result of Hypothesis 2 & 3.

In the examination of research hypothesis 2, the study introduces the interaction term
ESG_score » Debt_cost between the independent variable ESG performance and the
moderator variable, cost of debt. The aim is to observe the coefficient and significance
of this interaction term, and to ascertain whether the relationship between corporate
ESG performance and investment inefficiency is influenced by varying debt costs. The
primary results of the multiple regression analysis are presented in column (a) of Table
4. The p-value associated with ESG_score * Debt_cost is not significant, suggesting
that firms may have effectively integrated robust ESG practices within their strategic
and operational frameworks. Consequently, their capacity to manage inefficient invest-
ments remains stable despite fluctuations in cost of debt financing. Moreover, the ad-
vantageous effects of ESG are often more pronounced over extended periods, while
creditors, as external financiers, prioritize short-term risk and return considerations. As
a result, the impact of ESG practices on inefficient investments might not be adequately
recognized by creditors in the short run. Therefore, the research hypothesis 2 is not
substantiated.

Turning to the research hypothesis 3, the paper considers the moderating influence
of stock returns by introducing the interaction term ESG_score * Return with the in-
dependent variable. The findings presented in column (b) of Table 4 indicate that the
coefficient for ESG_score * Return is negative and statistically significant at the 5%
level. This suggests that stock returns positively moderate the relationship between
ESG performance and investment inefficiency, thus supporting hypothesis 3. Typically,
high stock returns are perceived by the market as indicators of sound financial health
and promising growth prospects for companies, potentially affording them greater lee-
way in investment decisions [14]. As returns increase, firms may be incentivized to
undertake more investments, irrespective of efficiency, due to the availability of addi-
tional capital (Ibid). However, when high returns are coupled with exemplary ESG per-
formance, the signaling and resource abundance effects may be mitigated by heightened
awareness of ESG governance and social responsibility, ultimately reducing inefficient
investments. Consequently, although elevated stock returns might directly result in in-
creased inefficient investments, superior ESG performance can mitigate or counteract
this adverse effect. This occurs as the firm’s reputation in social responsibility and gov-
ernance is bolstered, and market acknowledgment of ESG initiatives fosters more judi-
cious investment choices.

Table 4. Regression results for hypothesis 2 & 3.

Full Sample
(a) Hypothesis 2 (b) Hypothesis 3
ESG score -0.0002%* -0.0001*
ESG score * Debt _cost 0.0007 /
Debt_cost -0.0775 -0.0257*
ESG _score * Return / -0.0003**
Return 0.0115%** 0.0300%***
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Full Sample
(a) Hypothesis 2 (b) Hypothesis 3
Growth 0.0025*** 0.0026***
Lev -0.0054 -0.0054
Cash 0.0229*** 0.0229%**
Age 0.0005 0.0004
Size -0.0081%** -0.0082%**
Year Yes Yes
Entity Yes Yes
F 82.5670 83.2650
R-squared 0.0331 0.0334
N 25611 25611

Note: The data in the table are regression coefficients of each variable, and ***, ** and * are significant at
the significance level of 1%, 5% and 10% respectively.

4.4 Robustness Test

This study employs the variable replacement method for robustness testing, which in-
volves substituting core indicator variable to assess the sensitivity of conclusions to
different ESG measurement approaches. Following the methodology outlined in Li &
Yuan (2024), the study utilized the rating data provided by Huazheng using another
evaluation method, that is, assigning integer values from 1 to 9 to ratings in ascending
order, where a rating of C corresponds to 1 and AAA corresponds to 9 [11]. This gen-
erated a new variable, ESG_grade, which was regressed against Inef f_Inv. The anal-
ysis yields a coefficient of -0.0005 for the ESG_grade, which is statistically significant
at the 5% level (p=0.0413). This finding suggests a significant mitigating effect on in-
efficient investment behavior, thereby supporting hypothesis 1 and affirming the
model’s robustness.

5 Conclusion

This study examines data from A-share listed companies in the Shanghai, Shenzhen,
and Beijing stock markets in China from 2011 to 2024. It employs the Huazheng ESG
rating methodology to evaluate corporate ESG performance and investigates its rela-
tionship with inefficient investment behavior. Additionally, the study analyzes the mod-
erating effects of cost of debt and stock returns on the ESG-investment inefficiency
relationship from the perspectives of creditors and equity investors. The findings of this
research are as follows. Firstly, enhanced corporate ESG performance is associated
with a reduction in inefficient investment by enterprises. Superior ESG performance
often signifies that a company has undertaken comprehensive management and optimi-
zation in environmental, social, and governance domains, thereby providing more ef-
fective oversight and balancing mechanisms for the board of directors and management.



ESG Performance and Corporate Investment Inefficiency: The ... 577

Furthermore, the analysis reveals that the cost of debt financing does not signifi-
cantly moderate the relationship between ESG performance and investment ineffi-
ciency, whereas stock returns have a positive moderating effect on this relationship.
From an economic interests and risk sensitivity standpoint, creditors and equity inves-
tors have fundamentally distinct concerns and risk-bearing capacities. Creditors, such
as banks and bondholders, primarily focus on the company’s debt repayment capability
and financial stability. Their returns are fixed, mainly derived from interest, rather than
the company’s operational performance. Consequently, creditors are chiefly concerned
with downside risks, such as financial distress or default risks that the enterprise might
encounter. According to the Modigliani-Miller theorem on capital structure, a com-
pany’s higher ESG performance might mitigate risks related to environmental, social,
and governance factors, thereby reducing default probabilities [ 15]. However, creditors
often emphasize short-term financial indicators and risks during risk assessments. As
ESG practices generally have a limited immediate financial impact, this focus on short-
term risk control implies that creditors do not significantly consider the potential of
ESG performance to diminish inefficient investment behavior, despite the long-term
risk reduction it may offer.

On the contrary, the relationship between stock investor returns and enterprise prof-
itability is intricately linked, with investors typically prioritizing an enterprise’s growth
potential and long-term value appreciation. The Theory of Stock Returns posits that
stock prices encapsulate the market’s expectations regarding a company’s future cash
flows [16]. Consequently, investors emphasize factors that can augment a company’s
long-term value, including robust ESG performance. Effective ESG management po-
tentially indicates superior strategic execution and risk management, facilitating the
capture of advantageous investment opportunities and ensuring sustainable long-term
growth. Furthermore, Jensen’s free cash flow hypothesis suggests that companies yield-
ing high returns, if endowed with strong governance and social responsibility, are in-
clined to make judicious decisions in capital allocation, thereby minimizing inefficient
investments [17]. Hence, stock returns may substantially strengthen the link between
ESG performance and reduced inefficient investment, as market trust and expectations
in high ESG-performing companies stimulate prudent resource allocation and minimize
resource wastage. By contrast, creditors often exhibit insufficient responsiveness to the
long-term ramifications of ESG performance due to their focus on short-term and con-
servative returns.

In light of the preceding analysis and considering China’s specific national context,
the following policy recommendations are proposed. Firstly, the Chinese government
should actively incentivize companies to adopt ESG standards through policy incen-
tives and regulatory frameworks. This could include the establishment of tax incentives
linked to ESG performance as well as offering low-interest loans and support for green
bond issuance to encourage corporate investment and enhancement in ESG domains.
Acknowledging the positive regulatory impact of stock returns, governmental and reg-
ulatory bodies are encouraged to magnify this feedback mechanism by promoting
greater attention to ESG performance within financial markets and among investors.
This could involve supporting the creation of ESG indices and associated investment
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products, thus guiding investors towards prioritizing the long-term sustainable devel-
opment of enterprises. Simultaneously, initiatives to promote education and awareness
in financial markets should be intensified, aimed at enhancing investors’ understanding
and recognition of ESG investments’ value proposition and encouraging an increased
allocation of capital towards high ESG-performing firms. While this study offers novel
perspectives and empirical evidence, certain limitations must be acknowledged for con-
sideration in future research. The assessment of ESG performance is constrained by
data availability, as it relies on a single rating system. This approach may not adequately
capture a company’s true engagement in environmental, social, and governance as-
pects. As ESG standards continue to evolve, future studies should employ the latest
ESG evaluation indices to conduct dynamic analyses, thereby capturing temporal vari-
ations. Furthermore, it is imperative to examine the influence of changes in the macro-
economic environment on this relationship. Specifically, the dynamic interplay be-
tween ESG and investment inefficiency across different economic cycles and policy
shifts should be considered.
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