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Abstracts

Although a large body of literature has explored the relationship between ESG and firm value,
the findings are inconsistent and most studies have focused on mature Western markets, with
relatively little research on ESG practices and value creation effects in emerging markets, espe-
cially in transition economies such as China. This paper analyzes the correlation between ESG
performance and firms’ long-term value using data from 4,185 listed companies in China’s
A-share market from 2017-2022. We find that good ESG practices can significantly enhance
firms’ future cash flows, long-term value and market competitiveness. The results suggest that
ESG increases long-term firm value by reducing weighted average cost and increasing return
on invested capital. The effects of firms’ HHI index, nature of property rights and ISO 9001
system certification on the relationship are further investigated and it is found that Lern-

er’s index acts as a mediating variable to enable ESG performance to affect firms’ long-term
value by enhancing their market pricing power and competitiveness. This paper serves as an
important reference for corporate managers to integrate ESG concepts into strategic planning
for sustainable development and long-term value growth, helping enterprises implement ESG
strategies for long-term corporate success and sustainable development.

Introductory

Against the backdrop of globalization and sustainable development, ESG (Environment,
Social, Governance) has become a key indicator of long-term corporate value. International
organizations and governments have introduced policies to encourage companies to imple-
ment ESG practices in order to promote the coordinated development of economy, society
and environment. The Chinese government’s “dual-carbon” goal and the concept of common
wealth have incorporated ESG concepts into national strategies, reflecting expectations and
requirements for companies in terms of environmental protection, social responsibility and
good governance. These macro policies provide a clear development direction for enterprises,
as well as policy support for long-term value creation.

At the micro level, the real-life challenges and opportunities faced by enterprises have also
driven the integration of ESG concepts in their business activities. As consumers and investors
pay increasing attention to CSR, the ESG performance of enterprises has become an import-
ant factor affecting their brand reputation, market competitiveness, and financing costs [1-3].
By improving ESG performance, firms are able to attract more investor attention, increase
employee satisfaction, and reduce operational risks, thus gaining an advantage in the fierce
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market competition [4,5]. However, enterprises also face problems in ESG practice such as
insufficient disclosure of information and difficulty in measuring the effects of practice, the
existence of which restricts the full realization of ESG value.

Although there is a large body of literature exploring the relationship between ESG and
firm value, the findings are inconsistent and most of the studies limit their focus on mature
Western markets, with few studies on ESG practices and value creation effects in emerging
markets, especially in transition economies such as China. Existing literature focuses on the
relationship between ESG disclosure quality [6,7], ESG practices and corporate risk manage-
ment [8,9], but the issue of the relationship between ESG and long-term corporate value is not
yet adequately investigated, and these gaps in the research offer room for further exploring the
relationship between ESG and long-term corporate value.

Based on this, this study presents the hypothesis that ESG performance can affect the
long-term value of firms by selecting data from China’s A-share listed companies from 2007 to
2022. This study aims to explore the intrinsic link between firms’ ESG performance and long-
term value, with a special focus on the long-term value creation of firms through the impact
of ESG performance on firms’ return on invested capital (ROIC), weighted average cost of
capital (WACC), and firms’ future cash flows. The study hypothesizes that ESG practices can
enhance ROIC by improving firms’ operational efficiency and risk management capabilities,
and, at the same time, reduce firms’ cost of capital by enhancing investor and consumer trust,
thus affecting the WACC. In addition, this study also examines the direct impact of ESG per-
formance on firms’ future cash flows, and the role of the Lerner Index as a mediating variable
in the relationship between ESG performance and firms’ long-term value relationship. ESG
performance is found to significantly and positively affect ROIC and firms’ future cash flows,
but negatively affect WACC, with the Lerner index playing a mediating role in this process.

This study delves into the intrinsic link between firms’ ESG performance and long-term
value, in particular how ESG performance shapes firms’ long-term value by affecting the dif-
ference between firms’ return on invested capital (ROIC) and weighted average cost of capital
(WACCQ). This paper focuses on the following questions: first, how is ESG performance related
to long-term firm value (ROIC-WACC)? Second, how does ESG performance affect firms’
long-term cash flows? Finally, does the Lerner index, as a mediating variable, play a significant
mediating role in the relationship between ESG performance and firms’ long-term value? The
important contribution of this study is to reveal the complex relationship between ESG per-
formance and firms’ long-term value and to clarify the impact of ESG performance on firms’
ROIC, WACC, and firms’ future cash flows. The findings suggest that ESG practices not only
enhance firms’ profitability and cash flows, but also reduce the cost of capital, which together
contribute to the enhancement of firms’ long-term value. In addition, using the Lerner index as
a mediating variable reveals a new perspective on how ESG performance indirectly affects long-
term corporate value by influencing market structure and corporate pricing power. Unlike
previous studies, this paper provides an in-depth analysis to better understand how ESG creates
value for firms in the long run under different environments and market conditions, and pro-
vides strategic recommendations for firms to achieve long-term sustainable development.

Literature review
ESG and corporate economic consequences

Academic research on the economic consequences of ESG performance of Chinese firms is
in the initial exploration stage. Previous studies have shown that ESG has a significant effect
on corporate performance [10,11] and increases stock returns [12,13]. However, in view of
the fragmented conclusions of related studies, scholars’ debate is far from settled regarding
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the sustainable impact of ESG on enterprises and its economic consequences economic
consequences.

Most of the existing literature on the relationship between ESG management and long-
term corporate value centers around the relationship between ESG and corporate perfor-
mance. Qiu and Yin (2019) found that the explanatory power of ESG indicators surpasses
that of traditional financial indicators in assessing long-term corporate value, with the former
providing a more comprehensive picture of a firm’s overall performance and potential risks
[2]; Ghoul et al. (2017) also pointed out that ESG indicators have high explanatory power
in predicting long-term corporate performance [14]. Li Jinglin et al. (2021) showed that the
explanatory power of ESG indicators for the long-term value of Chinese listed companies is
significantly better than that of traditional indicators [15]. Some scholars have also studied
the correlation between different dimensions of ESG and the long-term value of enterprises
through the method of empirical research [16] The results show that compared to a single
ESG indicator, the positive correlation between the comprehensive ESG scores and the long-
term value of the enterprise is more significant. So, it is more effective to use the composite
ESG score as an indicator for long-term corporate value assessment. These studies have pro-
vided strong evidence for the application of ESG management in enterprise value assessment,
and also pointed out that future research needs to further explore the complexity and diversity
of the mechanisms of ESG risk and long-term enterprise value.

When exploring the relationship between ESG performance and long-term corporate
value, existing research often fails to fully reveal the intrinsic link between the two, mainly due
to insufficient consideration of two key elements: the dynamics of corporate value growth and
the multidimensionality of ESG performance. Enterprise value growth is a dynamic process
involving multiple factors and stages, which is not only affected by the current financial
performance of the enterprise, but also closely related to the enterprise’s future development
potential, market competitiveness, and innovation ability. These factors closely affect a com-
pany’s ESG performance, and the multidimensional nature of ESG performance, including
environmental protection, social responsibility, and corporate governance, exerts a multifac-
eted impact on corporate value. Moreover, the costs and benefits of an enterprise’s ESG invest-
ments exhibit nonlinear characteristics at different stages, which requires enterprises to weigh
their long-term benefits against short-term financial pressures when formulating their ESG
strategies. In the short term, firms may need to invest in upgrading environmental standards
or strengthening social responsibility programs, which may put pressure on their financial
position. However, in the long term, these investments can enhance a company’s brand image,
strengthen consumer loyalty, and attract and retain talent, resulting in a more sustainable
competitive advantage and value growth. Therefore, supplementing the research on the
relationship between ESG and long-term corporate value helps to reveal the impact of ESG on
the long-term benefits of corporations, and provides theoretical support for corporations to
implement sustainable development strategies.

ESG and long-term corporate value

Enterprise value is usually defined as the present value of a firm’s future profitability, which not
only includes the profitability of existing assets, but also reflects the firm’s strategic adaptability
to the operating environment [17,18]. Most studies have confirmed the correlation between
ESG performance and enterprise value, including positive correlation, negative correlation, or
“U” shape relationship [19,20]. Among all factors studied, CSR and people-centered values are
considered to have a particularly positive impact on both financial and non-financial corporate
value. In turn, a firm’s value not only affects its internal management and employee behavior,
but is also key to building trust and relationships with external stakeholders.
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Due to the difference in the starting point of research, there are differences in the defini-
tion of enterprise value by foreign scholars. Since the macro environment and governance
environment faced by domestic enterprises are quite different from that of foreign countries,
scholars have different views on the composition of enterprise value. Lu Zhengfei and Shi Yu
(2002), from the perspective of market exchange, believe that enterprise value is the compre-
hensive performance of the enterprise’s adaptation to the market environment, profitability
and duration of competitive advantage, which not only measures the profitability of the
enterprise’s existing assets, but also embodies the enterprise’s strategic adaptability to the oper-
ating environment [21]. This definition is actually a process of recognizing and evaluating the
sustainable development potential of an enterprise with the integration of various factors such
as the enterprise’s ability, macroeconomic situation and subjective human needs. Most studies
consider that enterprise value is not the book value of the existing assets of an enterprise, but
the market exchange value based on the intrinsic value of the enterprise. Therefore, enterprise
value appraisal studies the fair market value of an enterprise’s assets as a whole with not only
consideration of the current market conditions, but also in view of the enterprise’s overall
future profitability.

To summarize, ESG factors, as key variables affecting the long-term value of enterprises,
have received extensive attention from both academia and practice in terms of the mechanism
and path of their influence on enterprise value. While pursuing economic benefits, enterprises
should also focus on their construction in terms of social responsibility and governance struc-
ture in order to realize sustainable development and long-term value growth.

Theoretical explanations and research hypotheses
ESG and the “sustainability” of corporate value

Though the risk of damage to enterprise value has increased, long-term investors GPIF focus

on ESG remain intensive. In order to understand this ascending trend, it is important to clarify
the relationship between ESG and enterprise value. The environment surrounding business has
changed considerably in recent years. Events such as technological advances, increased regu-
lation, and unexpected crises (disasters, financial and political changes) have made business
decisions more difficult than ever. From a long-term value perspective, if ESG determines the
long-term value of a company, investors need to estimate long-term value by measuring ESG
outcomes. If firms disclose measures of long-term value, the market will focus on those mea-
sures rather than on short-term earnings. Early research on firm value depended on more than
just financial factors, and Kaplan and Norton (1992) proposed that if ESG is used as a driver of a
firm’s future financial performance, “balanced scorecard” can be complemented by operational
measures such as customer satisfaction, internal processes, and the organization’s innovation
and improvement activities [22]. According to previous research, all the factors of comple-
mentary financial measure, revenue growth, return on invested capital and effective investor
communications can drive/facilitate market capitalization. However, the biggest challenge facing
Chinese companies today is optimizing returns and achieving high-quality growth. For listed
companies seeking to attract long-term strategic investors, the core of market capitalization
management is to cut through the fog of the capital market and return to the fundamentals of
corporate value creation, i.e., to use Return on Invested Capital (ROIC) as a measure of long-
term corporate value to examine corporate development from an internal perspective [23].

In past research, the focus has predominantly been on the relationship between the impact
of ESG and the economic consequences for enterprise value. However, essential investigations
into the sustainable development perspective of ESG have been lacking. By analyzing the
influence of ESG on firms from a long-term development vantage point, it becomes possible

PLOS One | https:/doi.org/10.1371/journal.pone.0322018  April 23, 2025 4/22




PLOS ONE

From responsibility to value: ESG and long-term corporate value

to quantitatively measure firms’ current and target values, thereby revealing the enhancement
of firm value by ESG and its sustainable impact on long-term value.

The ESG value effect has been widely deliberated in existing literature, with the majority
of studies endorsing the notion that ESG performance positively influences firm value. Friede
et al. (2015), after scrutinizing over 2,200 studies since 1970, ascertained that according to
over 90% of those studies, firms’ ESG performance can engender a positive and sustainable
value effect on their long-term development [24]. Nevertheless, academic viewpoints diverge
regarding the specific mechanism underlying the ESG value effect. Some studies accentuate
the contribution of the externality aspect of ESG performance to firm value, while others con-
centrate on the role of ESG behaviors in internal value creation within the firm.

Beyond ESG’s contributions to enhancing firm external value and facilitating internal value
creation, the ESG value effect is also perceived as a process of procuring external resources.

It is posited that enterprises’ investment in ESG aids in augmenting their market credit and
reputation resources, enabling them to garner support and resources from stakeholders
[25,26]. The ESG index serves as a significant risk contributor to cross-country risk spillovers,
signifying its high sensitivity to climate transition. This further implies that investors and
policymakers must closely monitor climate change and climate transition risks and enhance
the transparency and efficiency of ESG, which is pivotal for mitigating climate risk and foster-
ing sustainable corporate development [27]. Additionally, certain studies zero in on the role
of ESG behaviors in internal corporate value creation. Corporate ESG performance chiefly
promotes value enhancement through mechanisms such as augmenting corporate innovation
investment and attracting analyst follow-up. Moreover, internal innovation investment and
external analyst attention also exert a synergistic effect in bolstering corporate value [17].

Nonetheless, some scholars have reservations about the ESG value effect. They contend
that ESG investments might sacrifice a firm’s current strategic resources, potentially harming
its market performance [28]. Halkos et al. (2016) even pointed out that substantial ESG invest-
ments could crowd out a firm’s limited cash flow and amplify operational risks [29].

Recently, empirical literature has proposed that there may be a nonlinear relationship between
sustainability practices and firm value [30,31]. In the initial stage, as enterprises increase their
investments in ESG, they may need to allocate substantial resources to improve the environment,
fulfill social responsibilities, and optimize governance structures. This could lead to a rise in short-
term costs and have a certain negative impact on firm value. For example, to meet higher envi-
ronmental standards, an enterprise might have to purchase expensive environmental protection
equipment or conduct large-scale renovations of its production processes, which would increase
capital expenditures and thus reduce the enterprise’s profits and value in the short term.

However, once the ESG investment exceeds a certain threshold, the enterprise will begin
to reap the long-term benefits brought about by sustainability practices. From the environ-
mental dimension, an enterprise’s environmental protection measures may result in improved
resource utilization efficiency. For instance, energy costs can be reduced through energy
conservation and emission reduction, or new market demands can be tapped into by devel-
oping environmentally friendly products, thereby increasing the enterprise’s revenues and
profits [32]. In the social dimension, actively fulfilling social responsibilities helps enhance
the enterprise’s brand image and employee satisfaction, which in turn improves customer
loyalty and employee productivity, creating more value for the enterprise. From the gover-
nance perspective, a sound corporate governance structure can reduce agency costs, improve
decision-making efficiency, and enhance the enterprise’s ability to cope with risks, facilitating
stable development and value enhancement in the long run [33].

Nevertheless, current research has not fully considered this nonlinear relationship in the
construction of theoretical frameworks. Most studies, when exploring the link between ESG
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and firm value, tend to assume a simple linear association, failing to comprehensively capture
the complex dynamic process of changes in firm value at different ESG investment levels.

This limitation leads to certain biases in existing research when explaining and predicting the
value creation process of enterprises through ESG practices, preventing them from providing
precise decision-making guidance for enterprises. Therefore, future research needs to fur-
ther refine the theoretical framework by incorporating the nonlinear relationship between
sustainability practices and firm value, in order to gain a deeper understanding of the impact
mechanism of ESG on the long-term value of enterprises and offer more targeted and effective
suggestions for enterprises when formulating ESG strategies. By constructing a theoretical
model that encompasses ESG investment levels, cost-benefit changes, and dynamic changes in
firm value, and by analyzing the key factors and interactions at different stages, a more accu-
rate explanation and prediction of the impact of ESG practices on firm value can be achieved.
Additionally, further research can explore how to determine the optimal level of ESG invest-
ment and how to better balance short-term costs and long-term benefits under different
industries and enterprise scales to maximize firm value.

Application of the ESG-ROIC model

The process of achieving sustained growth and medium to long term enterprise value enhance-
ment needs to begin with the definition of long term enterprise value enhancement: ‘ROIC>
WACC’ [34]. Through the decomposition of the ROIC factorization above, the cost of capital
component of this can be further categorized. Assuming that the firm is going concern, the cost
of capital should be “WACC-perpetual growth rate”. As one component of WACC, the share-
holder cost of capital is expected to be reduced by reducing the risk of the firm, either through
beta stabilization or by adjusting the individual risk premium. In financial theory, the higher
the perpetual growth rate is, the lower the cost of capital and the higher the value of the firm.

Therefore, “enterprise value enhancement” can be defined as “ROIC (NOPAT/ invested
capital)> cost of capital (WACC - perpetual growth rate)”. Enterprises can effectively reduce
their WACC by strengthening internal financing constraints and improving corporate gover-
nance mechanisms. From the perspective of the entire source of funds of an enterprise, this
end is impossible to be achieved by using a single financing method, but by a combination
of various financing methods. Therefore, the total cost of capital of an enterprise cannot be
determined by a single cost of capital, but requires the calculation of a comprehensive cost
of capital. The weighted average cost of capital (WACC) serves as an important reference
standard for corporate decision-making, especially in investment decisions. Enterprises can
compare the expected rates of return of an investment project with WACC to determine
whether the investment project can create sufficient value [35,36]. By adjusting the ratio of
equity and debt, the WACC is lowered, thus reducing the cost of financing and improving the
profitability of the enterprise. If the return of a project is higher than the WACC, the project
has a positive NPV and has a positive impact on firm value. Resultantly, investors may be
more willing to pay a higher price or accept a lower rate of return for firms with higher ESG
scores because their investments seem less risky and more sustainable.

This leads to hypothesis H1

H1: A good ESG score implies increased long-term corporate value.

ESG and corporate future cash flows

Risk factors across ESG topics may undermine the ability to generate free cash flow over the
medium to long term. When capturing these risk factors, institutional investors need not
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only assess the risks of business owned by firms from an ESG perspective, but also reor-
ganize their own risks from an ESG perspective and align their perspectives with those of
other institutional investors who have been operating for a long period of time. However,
previous research is lacking in examining how ESG performance affects firms’ investment
cash flows and WACC from an internal perspective. In order to maintain the stability of ESG
performance, firms may need to sustain long-term responsible investments, such as envi-
ronmental technology up-gradations, employee training and welfare improvements [37,38].
These investments tend to have long payback periods and uncertainty, and require firms

to have sufficient cash reserves to support them. Therefore, ESG-oriented firms may tend
to hold higher levels of cash to cope with the demands and uncertainty risks of responsible
investments.

The corporate investment decision is critical to the sustainability and growth of a company.
This decision involves allocating funds to various projects and investments in order to maxi-
mize shareholder value. Indeed, this decision is often challenging and is further complicated
by constraints in accessing external funds due to information asymmetry or agency prob-
lems that lead to the emergence of personal interests within the firm. Among other things,
the corporate decision also affects the cash flow in investing activities, which is determined
by whether inflows can increase the firm’s capital and improve its solvency. Cash flow in
investment is also used as one of the important indicators for investors to assess the value and
investment potential of a company and has a significant impact on the market evaluation of
the company.

Positive ESG performance can reduce inefficient investment by effectively mitigating
agency problems and reducing short-sightedness on the part of managers. By proactively
disclosing information about the enterprise’s environmental, social, and governance areas, the
enterprise can communicate its commitment to sustainable development and social responsi-
bility to society, thus, an implicit contract and multi-stakeholder constraints on managers are
formed, so as to avoid self-interested decision-making by managers [39], which will motivate
the enterprise to focus on the long-term interests, reduce shortsightedness, and avoid ineffi-
cient investment. On the other hand, ESG disclosure can play the role of reputation surveil-
lance mechanism, forcing enterprises to pay due attention to long-term interests and avoid
short-sighted behavior. If the enterprise is exposed to short-sighted behavior, the enterprise’s
supply chain relationship will be negatively affected, and this risk will force managers to
reduce opportunistic tendencies in daily operations and shift to focusing on the realization of
the long-term value of the enterprise, which will promote the enterprise’s investment activities
and improve the enterprise’s future cash flow [40].

Corporate ESG performance mainly affects the level of corporate cash flow through two
ways: one is to directly change the key items of the income statement and thus directly affect
corporate cash flow; the other is a non-direct way, i.e., through the influence of some pro-
cesses or elements in the operation of the enterprise, the financial data of the enterprise can
be affected, thus indirectly changing the cash flow of the enterprise. Long-term focus on ESG
performance of the enterprise can reduce corporate costs, and the ESG factors of environ-
mental, social and corporate governance dimensions have different degrees of influence on
the different subject enterprises [41], which manifests in all aspects of the enterprise, includ-
ing enterprise’s earnings before interest and taxes, taxes, depreciation and amortization,
changes in working capital and capital expenditures, etc., thus affecting the level of future
cash flow [42].

This leads to Hypothesis 2 in this paper

H2: ESG performance is positively associated with firms’ future operating cash flow
forecasts.
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Research design
Sample selection

Based on H1, this study selects 4,185 companies listed on China’s A-share market from 2007
to 2022 as the research sample, and adopts data such as CNRDS ESG ratings and CSMAR
listed companies. Meanwhile, listed companies in the financial industry, listed companies

in ST and *ST, samples of companies with missing main data or key variables, listed compa-
nies with missing financial data are excluded. Considering the possible impact of outliers, all
continuous variables are winsorized at 1% and 99% levels, and the final sample data is 32,826
observations.

Variable selection

Dependent variable. Long-Term Enterprise ValueLong-Value = ROIC, -WACC, ..
where ROIC, denotes the enterprise value creation capacity of firm i in year t,
measured by using (share price per share x number of shares)/total assets, and WACC, |
denotes the weighted average cost of firm i in year t, measured by using (market value
of the firm’s equity/percentage of equity to total financing) x cost of debt cost + (market
value of firm’s debt/debt as a percentage of total financing) x cost of debt x (1-corporate
tax rate).

The firm’s future cash flow FCF, . represents the future operating cash flow of firm i in year
t. It is measured by using data on the cash flows incurred by the firm from operating activities
such as fixed assets or financial instruments.

Independent variable. Referring to the existing literature [43], ESG ratings denote the
ESG ratings of firm i in year t. This paper adopts CNRDS database collection. Compared
with other domestic ESG evaluation systems, CNRDS ESG database design is more scientific.
In the construction of reference to the MSCI ESG Stats Database, combined with the actual
situation of Chinese enterprises to measure the ESG situation of listed companies, CNRDS
ESG database can intuitively express the characteristics of different dimensions of corporate
social responsibility.

Control variable. Considering that some factors may have an impact on the results of
corporate ESG ratings as well as future cash flows, this paper refers to the existing research
[20,21,44], and sets the control variables of the model in terms of the basic characteristics
of the firms as well as the performance of the capital market. The control variables include
gearing ratio, operating income growth rate, management shareholding, fixed assets ratio,
number of directors, proportion of independent directors, current liability ratio, year
of listing of the firm, proportion of shares held by the first largest shareholder, and the
control of the respective fixed effects of year and industry. ¢, denotes the random error
term. In addition, this paper further controls for year fixed effects and industry fixed
effects to control for differences in firms’ characteristics due to time changes or industry
differences. The specific variable definitions as well as the measurements are shown in
Table 1.

Empirical model

In order to test the impact of ESG performance on long-term corporate value in Hypothesis
1, with reference to existing related studies [45], this paper establishes the following multiple
linear benchmark regression model:

Long — Valueit = avo + a1ESGit + aControlsic +i.Year +i.Ind + i (1)
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Table 1. Definitions and descriptions of key variables.

Variable type | Variable name Notation | Calculation method

Explanatory Long-term enterprise value| Long-Value | ROIC-WACC

variable Future cash flows of the | FCF Operating cash flow of the enterprise under the indirect

P g p

enterprise method

Explanatory Corporate ESG Ratings ESG CNRDS ESG rating

variable

Control variable | Enterprise size Size Natural logarithm of total assets of the company at the

end of the period

gearing Lev Ratio of total liabilities to total assets of the enterprise
Current liabilities ratio Cl Ratio of current liabilities to total assets of the enterprise
Year of listing Lnlistage | Logarithmic number of years of listing
Revenue growth rate Growth Sales revenue growth rate

Management shareholding | Managehold| Management shareholding

Number of Directors Board Number of Board of Directors

Proportion of independent | IndDir Proportion of independent directors to all directors
directors

Shareholding ratio of the | Topl Ratio of the number of shares held by the largest share-
largest shareholder holder of the enterprise to the total number of shares held
Fixed assets ratio PPE Net fixed assets/ total assets

https://doi.org/10.1371/journal.pone.0322018.t001

In order to test the impact of ESG on the future operating cash flow of enterprises in
Hypothesis 2, this paper establishes the following multivariate linear benchmark regression
model:

FCFit = Bo + (1ESGit+ BControlsic +i.Year +i.Ind + eir (2)

The choice of using one-period lagged corporate operating cash flows as an explanatory
variable is to address possible endogeneity issues, particularly reverse causality and simultane-
ity bias. Based on economic logic and data characteristics, taking into account delays in infor-
mation acquisition and decision-making, as well as considering management’s operational
decisions based on historical cash flow information, lagged variables provide a more accurate
picture of the time-series dynamics of the impact of firms’ cash flows on their operating
activities.

Empirical analysis
Descriptive statistics

As shown in the descriptive statistics in Table 2, the volatility of firms’ years of listing and
business growth rates further emphasizes the sample firms’ operating conditions in differ-
ent stages of development and competitive market environments. These statistical analysis
provides rich background information for an in-depth analysis of ESG’s impact on business
performance, financial health, and operational efficiency of firms, and thereby provides a
valuable foundation for subsequent research.

Empirical testing

Benchmark regression results. The long-term value of a firm is closely related to
its economic profit, which is usually determined by the difference between the return
on investment (ROIC) and the weighted average cost of capital (WACC). In order to
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Table 2. Descriptive statistics of the main variables.

Variables Sample Mean Med Std Min Max
Long-Value 32826 —-5.769 —-5.667 1.225 —-8.984 -3.100
FCF 32826 0.0520 0.0500 0.0660 -0.150 0.244
ESG Score 32826 26.20 23.67 11.01 7.405 58.75
Board 32826 8.546 9 1.684 5 15
IndeDir 32826 0.374 0.333 0.0530 0.300 0.571
Manahold 32826 15.92 2.460 20.79 0 69.50
Lev 32826 0.394 0.386 0.196 0.0490 0.860
Size 32826 22.11 21.89 1.273 19.89 26.23
Topl 32826 34.40 32.35 14.76 8.700 74.57
Growth 32826 0.310 0.121 0.773 -0.679 5.554
Lnlistage 32826 1.849 1.946 0.943 0 3.332
Cl 32826 0.826 0.882 0.172 0.264 1
PPE 32826 0.207 0.176 0.153 0.0025 0.685

https://doi.org/10.1371/journal.pone.0322018.t002

examine the impact of ESG on firms’ long-term value and firms’ future cash flows, this
paper conducts regressions based on econometric models (1) and (2) for the full sample.
Table 3 reports the regression results of ESG on firms’ long-term value. Among them, the
explanatory variable is long-term corporate value, and the regression results in each column
are corrected for standard errors by using industry-level clustering effects; Modell1 and
Modell3 do not include control variables, and their empirical results are 0.0229 and 0.0005,
respectively, which are significant at the 1% level. After control variables being added,

the results of Model12 and Model14 are 0.0059 and 0.0003, respectively, also significant

at 1% level. This indicates that ESG performance can effectively improve the long-term
corporate value and future cash flow. Resultantly, the regression results verify Hypothesis

1 and Hypothesis 2. In the regression coefficients of control variables in Table 3, some of
the control variables also demonstrate a significant effect on the long-term value of the
enterprise and the future cash flow of the enterprise. The results show that the proportion
of shares held by the first largest shareholder and the size of the company have a significant
positive effect on the long-term value of the enterprise and the future cash flow. This result
implies that the larger the firm size is, the stronger the ability to realize long-term value
enhancement and the more adequate the cash flow. This suggests that by enhancing ESG
practices, firms are able to utilize their investments more effectively and improve their
profitability and long-term value growth. It has proven that companies can improve

their financial metrics through enhanced ESG performance, which can positively impact
their long-term value and future cash flows.

Robustness check

Substitution of dependent variables. According to Hypothesis 1, in financial analysis,
Long-Value is usually understood as the present value of the firm’s expected future cash
flows, while ROIC (Return on Investment) and WACC (Weighted Average Cost of Capital)
are key financial indicators for assessing a firm’s ability to create value. The formula
“Long-Value = ROIC - WACC?” is used here as a simplified model to assess a firm’s ability
to create value relative to its cost of capital. Ideally, if a firm’s ROIC is higher than its
WACC, it means that the firm is generating returns in excess of its cost of capital, thereby
creating value for shareholders. Conversely, if ROIC is below WACC, the firm is eroding
shareholder value.
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Table 3. Benchmark regression results.

Modelll Model12 Modell3 Model14
Long-Value Long-Value FCF FCF
ESG_Score 0.0229"" 0.0059"" 0.0005™ 0.0003™
(0.0006) (0.0007) (0.0000) (0.0001)
Board 0.0121™ —0.0001
(0.0057) (0.0004)
IndeDir —-0.0781 -0.0087
(0.1573) (0.0126)
Manahold —0.0005 0.0001™
(0.0004) (0.0000)
Lev 1.1300™ -0.0604™"
(0.0517) (0.0039)
Size 0.1523" 0.0072"
(0.0093) (0.0007)
Topl 0.0035"" 0.0003"
(0.0006) (0.0000)
Growth 0.0150™ -0.0029™"
(0.0072) (0.0007)
Lnlistage -0.0616™" 0.0007
(0.0091) (0.0008)
Cl 0.1109™ 0.0167
(0.0452) (0.0035)
PPE 0.2113" 0.0942"
(0.0616) (0.0047)
_cons 1.3630™" -2.2184™ 0.0374™ -0.1315™
(0.0171) (0.2041) (0.0009) (0.0159)
N 32826 32826 32826 32826
r2_a 0.0423 0.5145 0.0082 0.1130
Note:
*, and

ook s

indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are cluster robust
standard errors, below.

https://doi.org/10.1371/journal.pone.0322018.t003

ROIC: Based on previous research [46], this paper takes the return on investment (ROIC)
of a firm as a key indicator for measuring the long-term value of a firm. According to the
results of Model21 in Table 4, we found that there is a positive association between a firm’s
ESG performance and ROIC, and the coefficient of this relationship is 0.0003. This suggests
that as a firm’s ESG performance improves, it is able to utilize its investment more efficiently
in generating returns, which in turn improves the firm’s ROIC. Good ESG practices can
improve operational efficiency, enhance brand value, lower the cost of capital, reduce legal
and compliance risks, promote innovation and competitive advantage, increase employee
satisfaction and productivity, enhance market trust and stability, and take a long-term per-

spective on investment [45,47,48]. Together, these factors help firms to be effective in reduc-
ing costs, increasing revenues, and improving market value, which leads to higher financial
returns on invested capital and ensures sustained growth and long-term success. This result
supports the hypothesis that ESG practices can enhance the long-term value of firms.
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Table 4. Long-value robustness test.

Model21 Model22 Model23 Model24 Model25
ROIC WACC Long-Va TobinQ Non-liner
ESG_Score 0.0003*** —0.0055%** 0.0027%* 0.0069%**
(0.0001) (0.0007) (0.0013) (0.0026)
Board —-0.0002 —0.0128%** 0.0127%* —-0.0008 0.0121%*
(0.0005) (0.0057) (0.0058) (0.0111) (0.0057)
IndeDir —0.0419%** 0.0218 -0.0788 0.8283*** -0.0777
(0.0141) (0.1567) (0.1587) (0.3023) (0.1574)
Manahold 0.0001%#** 0.0007 —-0.0004 —0.0043%** —-0.0005
(0.0000) (0.0004) (0.0004) (0.0008) (0.0004)
Lev —0.0924%** —1.2398%%* 1.1217%%* —1.1595%#% 1.1295%%*
(0.0046) (0.0510) (0.0522) (0.1272) (0.0518)
Size 0.0159%** —0.1336%** 0.1553%*** —0.2819%¥* 0.1522%%%
(0.0008) (0.0093) (0.0093) (0.0249) (0.0092)
Topl 0.0004*** —0.0031%#** 0.0036%** -0.0018* 0.0035%%*
(0.0000) (0.0005) (0.0006) (0.0011) (0.0006)
Growth 0.0015%* —-0.0121%* 0.0140% 0.0070 0.0150%*
(0.0007) (0.0070) (0.0072) (0.0134) (0.0072)
Lnlistage —0.0095%** 0.0514%%* —0.0535%%* 0.28127%%* —0.0617%*%*
(0.0008) (0.0090) (0.0092) (0.0197) (0.0091)
CL 0.03427%%% —-0.0770* 0.1080%** —0.3388%¥* 0.1107%*
(0.0037) (0.0452) (0.0456) (0.0989) (0.0452)
PPE —0.0164%** —0.2257%%* 0.2478%*** —1.0738%¥* 0.2118%%*
(0.0050) (0.0613) (0.0617) (0.1175) (0.0616)
ESGmean 0.0044*%*
(0.0012)
c.ESG_Score# -0.0000
¢.ESG_Score (0.0000)
_cons —0.2676%%* 9.63217%*% —2.3483%** 8.6055%*% —2.2280%**
(0.0191) (0.2060) (0.2097) (0.5075) (0.2059)
N 32826 32826 32826 32451 32826
r2_a 0.1384 0.5199 0.5127 0.2245 0.5145

Note: *, ¥, and *** indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are cluster robust standard errors.

https://doi.org/10.1371/journal.pone.0322018.t004

WACC: The results in Table 4 show that there is a negative relationship between ESG perfor-
mance and WACC with a coefficient of -0.0055, implying that those firms with higher ESG scores
are able to obtain funding at a lower cost. This may be due to the fact that market participants
have higher confidence in the long-term stability and risk management ability of these firms and
are therefore more willing to provide funds at lower rates. WACC, as a measurement tool of the
cost of financing a firm, reflects the average cost of obtaining funds from all sources of capital.
The results show a negative correlation between ESG performance and WACC, which implies
that the higher a firm’s ESG score is, the lower its cost of financing. The logical basis of this result
lies in the fact that good ESG performance enhances the reputation and credit standing of firms,
allowing them to obtain debt and equity financing at lower interest rates in the capital market
[49]. In addition, firms with good ESG performance may be favored by investors because they are
perceived as less risky investments, which further reduces the firm’s cost of capital.
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Tobin Q: In the context of ESG research, using Tobin Q as a proxy for long-term value in
robustness tests helps to validate the relationship between ESG performance and firm value. If
the results remain consistent when Tobin Q is used instead of other long-term value measures,
it provides stronger evidence that the observed impact of ESG on firm value is robust and
not sensitive to the specific metric chosen. We can see in Table 4 that the Tobin Q coeffi-
cient is 0.0027 and is significant at the 5% level. To summarize, enhanced ESG performance
correlates with a lower weighted average cost of capital (WACC). This reflects the market’s
augmented trust, leading to cheaper capital, thus cutting firms’ financing costs. When return
on invested capital (ROIC) surpasses WACC (i.e., ROIC - WACC > 0), firms earn economic
profits beyond covering costs, which can be reinvested for growth. This bolsters their mar-
ket competitiveness and industry standing. Over time, such value creation fuels long-term
firm value growth, yielding stable shareholder returns and luring more investors, solidifying
market value. Essentially, firms can use capital efficiently and access it cheaply, signaling value
creation. Cumulatively, this capacity augments long-term firm value, as corroborated by the
decomposition of long-term value, highlighting that sound ESG performance uplifts firm
value.

Firms’ future operating cash flows under the direct method: in order to verify the robust-
ness of the relationship between ESG performance and firms’ future, this paper shifts the
focus of the study to the forecasting of firms’ future operating cash flows under the direct
method. In traditional analyses, operating cash flows are often forecasted by using the indirect
method, which adjusts for changes in non-cash items and working capital from net income.
In the robustness test, we switch to the direct method, i.e., predicting future cash flows by
analyzing the raw data of cash inflows and outflows of the firm. According to the results, the
relationship between ESG performance and cash flows remains significant even when the
direct method is used to predict future cash flows, with a coefficient of 0.0003 and significance
at the 1% level (Model26). This suggests that ESG practices not only affect firms’ profitabil-
ity and financing costs, but also directly correlate with firms’ ability to generate cash flows,
which is a key driver of firms’ long-term value, thus validating the robustness of the results of
Hypothesis 2.

Substitution of dependent variables. In order to more accurately measure the ESG
performance of firms, we take the raw ESG data scores from seven mainstream ESG rating
agencies (Refinitiv, MSCI, WIND, FTSE Russell, WASDE, Shangdao Ronglv, and CNRDS)
and standardizes these scores to a range from 0 to 100, and then calculates the average of
these scores as a measure of firms’ ESG performance of a composite proxy variable. The
purpose of this approach is to reduce the potential bias of a single rating agency’s score while
capturing the different views and evaluation criteria of corporate ESG performance in the
market. This approach results in a more comprehensive and balanced ESG score that more
effectively represents both the current divergence and consensus among mainstream rating
agencies. Averaging ESG scores from different sources helps to reduce measurement errors
due to methodological differences, sample selection or subjective judgments of a single rating
agency. Such composite scores can better reflect the overall market perception of corporate
ESG performance and enhance the robustness of the findings. In Table 4 and Table 5, the
coefficients of the mean ESG scores on long-term firm value and future firm cash flows are
0.0044 and 0.0004, respectively, both statistically significant at the 1% level. This provides
more reliable evidence for analyzing the relationship between ESG performance, firm value,
and future operating cash flows.

Endogeneity test. In the research on the relationship between corporate ESG performance

and long-term value as well as future cash flows, endogeneity issues may interfere with the
accuracy of the conclusions. To address this problem, this paper adopts the instrumental
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Table 5. Cash flow robustness test.

Model26 Model27 Model28 Model29
Substitution of dependent variable Substitution of independent variable the sustainable growth rate Non-liner
ESG_Score 0.0003%*#* 0.0002%%%* 0.0002
(0.0001) (0.0001) (0.0002)
Board -0.0001 -0.0001 —-0.0009% —-0.0001
(0.0004) (0.0004) (0.0005) (0.0004)
IndeDir —-0.0087 —-0.0092 -0.0153 —-0.0087
(0.0126) (0.0126) (0.0153) (0.0126)
Manahold 0.0001%** 0.0001%* 0.0001%* 0.0001%*
(0.0000) (0.0000) (0.0000) (0.0000)
Lev —0.0605%*%* —0.0605%%* 0.0181%%* —0.0604***
(0.0039) (0.0039) (0.0071) (0.0039)
Size 0.0072%%* 0.0072%%% 0.0109%%%* 0.0072%%%
(0.0007) (0.0007) (0.0012) (0.0007)
Topl 0.0003%*** 0.0003*** —0.0001%** 0.0003%*#*
(0.0000) (0.0000) (0.0000) (0.0000)
Growth —0.0029%** —0.0030%%* 0.0019* —0.0029%%*
(0.0007) (0.0007) (0.0011) (0.0007)
Lnlistage 0.0007 0.0011 —0.0113%%* 0.0007
(0.0008) (0.0008) (0.0008) (0.0008)
CL 0.0166%** 0.0168%** 0.0184%* 0.0167*%*
(0.0035) (0.0035) (0.0048) (0.0035)
PPE 0.0943%%* 0.0954%%% —0.0299%* 0.0942%%%
(0.0047) (0.0046) (0.0116) (0.0047)
ESGmean 0.0004%**
(0.0001)
c.ESG_Score# 0.0000
c.ESG_Score (0.0000)
_cons —0.1316%** —0.1416%%* —0.1543%%* —0.1304%%*
(0.0159) (0.0161) (0.0233) (0.0160)
N 32826 32826 30180 32826
r2_a 0.1129 0.1123 0.0394 0.1130

Note: *, ** and *** indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are cluster robust standard errors.

https://doi.org/10.1371/journal.pone.0322018.t005

variable method and selects the ESG data of other firms in the same industry (Av_ESGecnrds)
as the instrumental variable. The relevant test results are presented in Table 6.
In the first-stage regression, the regression coefficient of Av_esgcnrds on the firm’s own

ESG_Score is 0.9635, which is highly significant at the 1% significance level. This indicates a
strong correlation between the ESG data of the same industry and the firm’s ESG score, pro-
viding a solid basis for its validity as an instrumental variable. Meanwhile, other control vari-
ables also participate in the regression. Each of them reflects the potential influence of firm
characteristics on the ESG score from different aspects. In the second-stage regression, the
regression coefficient of the firm’s ESG_Score with respect to Long-Value is 0.0205 exhibiting
a highly significant level at 1%. Similarly, the regression coefficient of the firm’s ESG_Score
on future cash flows is 0.0007, also attaining a 1% significance level. These findings evidently
indicate that the firm’s ESG performance exerts a positive influence on both its long-term
value and future cash flows.
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Table 6. Endogeneity test.

1 (2 3) “
First-stage regression: ESG_Score model32 First-stage regression: ESG_Score model34
Av_ESGenrds 0.9635%+* 0.9635%%*
(0.0151) (0.0151)
Board 0.0711 0.0088 0.0711 -0.0002
(0.0672) (0.0059) (0.0672) (0.0004)
IndeDir 1.0176 -0.1170 1.0176 —-0.0099
(1.8409) (0.1589) (1.8409) (0.0125)
Manahold 0.0087* -0.0006 0.0087* 0.0001%*
(0.0046) (0.0004) (0.0046) (0.0000)
Lev 1.8248%+* 1.1740%%% 1.8248%+* —0.05907%**
(0.5347) (0.0517) (0.5347) (0.0039)
Size 1.1910%%* 0.13771%%* 1.1910%%* 0.0067%%%
(0.0993) (0.0095) (0.0993) (0.0007)
Topl —-0.0074 0.0034** —-0.0074 0.0003%*%
(0.0063) (0.0006) (0.0063) (0.0000)
Growth 0.1527% 0.0167%* 0.1527% —0.0029%**
(0.0795) (0.0072) (0.0795) (0.0007)
Lnlistage 0.8244%*%* —0.0810%** 0.8244%%%* 0.0001
(0.1026) (0.0092) (0.1026) (0.0008)
CL 0.3557 0.1322%%%* 0.3557 0.0174%%%
(0.5131) (0.0456) (0.5131) (0.0035)
PPE 2.8424%%% 0.0779 2.8424%% 0.0900%**
(0.6964) (0.0638) (0.6964) (0.0048)
ESG_Score 0.0205%#* 0.0007#%%
(0.0014) (0.0001)
N 32826 32826 32826 32826
r2_a 0.1102 0.0632

Note: *, *¥, and *** indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are cluster robust standard errors.

https://doi.org/10.1371/journal.pone.0322018.t006

In the instrumental variable test, the p-value of the underidentification test is less than

0.01, strongly ruling out the possibility of weak identification of the instrumental variable.
The F-statistic of the weak instrumental variable test is much larger than the standard value,
fully demonstrating the high reliability of the selected instrumental variable. It can effectively

alleviate the endogeneity problem and greatly enhance the robustness and credibility of the

research conclusions, providing a solid foundation for a deeper understanding of the relation-

ship between ESG and corporate value.

Further study

Is the HHI index above the industry average. The Herfindahl-Hirschman Index (HHI
Index), a key measure of market concentration, is critical for analyzing the relationship
between ESG ratings and long-term corporate value. It reveals the competitive structure of a

market, offering insights into how firms can leverage ESG for an edge in diverse settings.

In highly concentrated industries, leading firms might emphasize ESG to fortify their

standing. Conversely, in competitive markets, firms could use ESG as a differentiation

strategy. Table 7 results show that for firms in more competitive markets (HHI index below
industry average), the coefficient is 0.0073, significant at 1%. The subgroup test’s empirical
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Table 7. Grouping regression.

HHI_high KeyPollMonUnit IsPassISO9001
0 1 0 1 0 1
ESG_Score 0.0073%%% 0.0029%* 0.0054*#%* 0.0073%** 0.0065%%%* 0.0053%%%
(0.0009) (0.0012) (0.0008) (0.0014) (0.0008) (0.0011)
Board 0.0225%%% —-0.0063 0.0159%#%* —-0.0046 0.0137%* 0.0055
(0.0069) (0.0087) (0.0057) (0.0130) (0.0064) (0.0104)
IndeDir —-0.0760 0.0095 0.0405 —-0.5761 -0.0231 —-0.3369
(0.1855) (0.2694) (0.1589) (0.3604) (0.1777) (0.2766)
Manahold —-0.0005 —-0.0004 -0.0005 0.0002 —-0.0004 —0.0006
(0.0005) (0.0007) (0.0004) (0.0010) (0.0005) (0.0007)
Lev 1.1024%%* 1.1878*#* 1.0997%%% 1.24617%%* 1.1546%%* 1.0513%%*
(0.0608) (0.0853) (0.0540) (0.1131) (0.0583) (0.0914)
Size 0.1502%%% 0.1550%%* 0.1762%%%* 0.0717%%% 0.1633%%%* 0.1118%*
(0.0106) (0.0156) (0.0098) (0.0195) (0.0102) (0.0173)
Topl 0.0038%%* 0.0026%%* 0.0030%* 0.0054*%% 0.003 1% 0.0048%%%
(0.0006) (0.0009) (0.0006) (0.0012) (0.0006) (0.0009)
Growth 0.0164* 0.0258** 0.0147* 0.0308 0.0167%* 0.0084
(0.0085) (0.0121) (0.0075) (0.0226) (0.0079) (0.0151)
Lnlistage —0.0667%*%* —0.0595%** —0.0842%** 0.0443%* —0.0597** —0.0684***
(0.0109) (0.0146) (0.0096) (0.0208) (0.0103) (0.0158)
CL 0.0761 0.1952%%%* 0.0960%* 0.1955%* 0.0835% 0.2050%*
(0.0547) (0.0699) (0.0480) (0.1000) (0.0495) (0.0871)
PPE 0.1542%* 0.2805%%* 0.2607*%* 0.0320 0.1852%%* 0.3150%%%
(0.0740) (0.0949) (0.0643) (0.1307) (0.0678) (0.1121)
_cons —2.2584%%* —2.1305%%* —2.8326%%* —-0.0661 —2.4996%*** —1.2054%%*
(0.2387) (0.3343) (0.2164) (0.4385) (0.2218) (0.3900)
N 23013 9813 26496 6329 24093 8732
r2_a 0.5063 0.5470 0.5372 0.2683 0.5433 0.4312

Note: *, *¥, and *** indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are cluster robust standard errors.

https://doi.org/10.1371/journal.pone.0322018.t007

p-value for coefficient difference passes significance, suggesting firms in such markets may be
more proactive with ESG to stand out, making its positive impact on long-term value more
pronounced.

In contrast, in concentrated industries (HHI index above average), dominant firms, per-
haps due to their market power, might be less pressured to boost ESG, potentially weakening
the ESG-long-term value link.

Key pollution monitoring units. Whether or not they are labeled as a key pollution
monitoring unit by the environmental protection department is used as a grouping
criterion. This paper focuses on the ESG performance of such firms. As they usually
face stricter environmental regulations and public scrutiny due to their production’s
potential environmental impact, it’s hypothesized that their environmental protection-
related ESG performance significantly impacts long - term value. The regression results
reveal a significant positive relationship, with a coefficient of 0.0073, and the subgroup
test’s empirical p - value for coefficient difference passes significance. This indicates that
environmental governance investment aids firms in meeting regs and boosts their capital
market standing [50].
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Heavily polluting firms have higher transformation costs for ESG improvement, but it pays
off in the long run. Their continued effective ESG practices can dispel market skepticism,
rebuild public trust, and enhance brand image, attracting more stakeholders. Governments
often support them for local economic importance. Also, tighter environmental regulations
make good ESG performance beneficial for avoiding fines and compliance risks. It further
improves operational efficiency, product quality, and competitiveness. In the capital market, it
cuts capital costs, optimizes capital structure, and lifts corporate valuation. In sum, by enhanc-
ing ESG performance, these firms can meet environmental demands and bolster long - term
value for sustainable development.

Whether ISO9001 is certified by the system. The ISO 9001 standard is an internationally
recognized standard for quality management systems, and certified companies are considered
to have achieved a certain level of quality management and process control. This paper further
explores how ISO 9001 system certification affects the relationship between firms’ ESG
performance and long-term value. In this paper, firms with ISO 9001 certification information
from the CSMAR database are selected as the study sample to compare with non-certified
firms. According to the results in Table 7, firms that are not ISO 9001 certified are more
significant in the relationship between ESG and long term value of firms with a coefficient of
0.0065 which is significant at 1% level, and the empirical p-value of the coefficient of difference
test between the groups passes the test of significance in the group test. The possible reason
for this is that for firms that are not ISO 9001 compliant, their quality management systems
may not be sufficiently developed, and therefore, even small improvements in ESG may lead
to significant marginal improvements in risk management. Resultantly, such improvements
can significantly reduce a firm’s operational risk and improve its stability and predictability,
thereby positively affecting its long-term value. Non-certified firms may experience higher
marginal gains in improving their ESG performance, as the market is likely to place a higher
value on these firms’ improvements. This may be due to the fact that investors and consumers
have higher expectations for future improvements of these firms. The test results in Table 7
emphasize that the absence of ISO 9001 certification may have weakened the market’s trust
in firms. In this case, by improving their ESG performance, firms can demonstrate their
commitment to social responsibility and environmental stewardship, and this marginal
increase in trust may have a significant positive impact on the long-term value of the firm.

In addition, the marginal effect of ESG improvement may be greater for non-certified firms,
which provides these firms with opportunities for improvement and upgrading.

Mechanism testing

In exploring the relationship between firms’ ESG performance and long-term value (ROIC

- WACC), we note that ESG practices impact firms’ risks and returns. While prior studies
showed ESG’s defensive role in corporate risk, empirical validation of its link to idiosyncratic/
systemic risks is lacking. Thus, this study follows the mediating effect testing process [51]. It
first examines the ESG - potential mediating variables connection and then theoretically elab-
orates on the mediating variables” impact on dependent variables.

Based on prior discussion, we explore ESG’s influence on long-term value and future cash
flows, using the Lerner index as a mediator. Corporate ESG performance boosts future cash
flows and long-term value by enhancing pricing power. Table 8 shows ESG performance’s
regression coefficient on the Lerner Index is 0.0003 and significant. Superior ESG practices
may augment brand value and loyalty, granting better market position and pricing freedom,
thus increasing the Lerner Index.

There’s a robust link between the Lerner Index and firm’s future cash flows and long-term
value. A higher index signals strong pricing and market power, allowing price-setting above
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Table 8. Mechanism testing.

1 (2) A3)
Long-Value FCF Lerner Index
ESG_Score 0.0059%** 0.0003%*#* 0.0003**
(0.0007) (0.0001) (0.0001)
Board 0.0121%* -0.0001 0.0004
(0.0057) (0.0004) (0.0011)
IndeDir -0.0781 —-0.0087 -0.0226
(0.1573) (0.0126) (0.0290)
Manahold -0.0005 0.0001** 0.0003%*
(0.0004) (0.0000) (0.0001)
Lev 1.1300%%* —0.0604%** —0.2483%**
(0.0517) (0.0039) (0.0102)
Size 0.1523%%% 0.0072%%* 0.0244%%*
(0.0093) (0.0007) (0.0018)
Topl 0.0035%%* 0.0003%** 0.0001
(0.0006) (0.0000) (0.0001)
Growth 0.0150%* —0.0029%** 0.0076%**
(0.0072) (0.0007) (0.0016)
Lnlistage -0.0616%** 0.0007 —0.0260%***
(0.0091) (0.0008) (0.0019)
CL 0.1109%* 0.0167%%* —0.08107%**
(0.0452) (0.0035) (0.0112)
PPE 0.2113%%* 0.0942%%* -0.0506%**
(0.0616) (0.0047) (0.0131)
_cons —2.2184%%* —0.1315%%* —0.1854%%*
(0.2041) (0.0159) (0.0448)
N 32826 32826 32826
r2_a 0.5145 0.1130 0.2597

Note: *, *¥ and *** indicate significant at the 10%, 5%, and 1% levels, respectively, and the values in parentheses are
cluster robust standard errors.

https://doi.org/10.1371/journal.pone.0322018.t008

marginal cost for greater profitability and cash flows. Such firms stay profitable during fluc-
tuations, enhancing cash flow predictability and long-term value. Also, a high Lerner index
indicates entry barriers like tech or branding, ensuring market share and profit sustainability
[52]. Ample cash flows offer reinvestment chances, fueling growth.

Overall, the Lerner Index - long-term value (ROIC - WACC) relationship reveals market
pricing power’s impact on economic profitability. A high Lerner Index means better profit
margins and a positive (ROIC - WACC), showing value creation power. Conversely, a low
index signals price constraints and potential capital cost coverage issues. There’s a positive
correlation, highlighting pricing power’s role in value creation. This helps firms and investors
understand ESG’s financial impact, guiding sustainable growth via optimized ESG strategies.

Conclusions and recommendations

This paper examines the impact of firms’ ESG performance on long-term value and future
cash flows by using a sample of Chinese A-share listed firms from 2007 to 2022. It is found
that good ESG performance significantly enhances firms’ future cash flows and long-term
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value, and the results remain robust after substituting variables and controlling for endog-
eneity. Specifically, ESG performance enhances capital access by reducing firms” weighted
average cost of capital (WACC) and increasing return on capital (ROIC). In addition, positive
ESG inputs help mitigate agency problems, reduce short-term behaviors, promote long-term
investment efficiency, and enhance future cash flows, while lowering operating costs and
strengthening firms’ risk resistance. The results of the mechanism test indicate that corporate
ESG performance improves future cash flows and long-term corporate value by increasing
market pricing power, which in turn improves the future cash flows and long-term corporate
value of the firm. The results of subgroup regressions show that the positive impact of ESG
performance on long-term corporate value is stronger in industries with more competitive
markets, in key pollution-monitored firms, and in firms that are not ISO 9001 certified.

Policy promotion and strategic adaptation

The Chinese government actively advocates the concept of sustainable development. Policy
orientations such as the “dual-carbon” goal and common prosperity prompt enterprises to
incorporate ESG into their long-term strategic planning. From a macro perspective, a series
of policies that encourage green development, social responsibility fulfillment, and corporate
governance improvement have been successively introduced, providing clear directions and
policy support for enterprises to practice ESG. For example, support policies for the environ-
mental protection industry encourage enterprises to increase their investment in areas such
as energy conservation, emission reduction, and clean energy development. This not only
helps enterprises meet policy requirements but also enables them to enhance their long-
term competitiveness through technological innovation and industrial upgrading, thereby
increasing the long-term value of the enterprise. If enterprises actively respond to policy calls
and layout ESG strategies early, such as adjusting the industrial structure towards green and
low-carbon transformation, although they may face an increase in short-term costs, in the
long run, they are expected to gain an advantageous position in the emerging green market,
obtain policy dividends and first-mover advantages in the market, and achieve steady growth
in long-term value.

We found that enterprises actively implementing ESG strategies exhibited a more posi-
tive trend in long-term value indicators (ROIC - WACC). Taking some enterprises actively
involved in green technology research and development investment as an example, although a
large amount of capital was required for equipment procurement and technical talent recruit-
ment in the initial stage of research and development, with the gradual maturity and applica-
tion of technology, the enterprise’s energy utilization efficiency was significantly improved,
and the energy consumption cost per unit of product was greatly reduced. Meanwhile, with
the increase in market demand for green products, the enterprise’s product market share
gradually expanded, and sales revenue continued to grow, thereby driving the improvement
of ROIC. Due to its positive performance in sustainable development, the enterprise’s image
in the capital market was improved, and investors’ risk assessment of it was reduced, enabling
the enterprise to obtain more favorable interest rate conditions in the financing process and
thus reducing the WACC. This process fully reflects that under the Chinese policy environ-
ment, the improvement of enterprise ESG performance has a positive impact on long-term
value by affecting ROIC and WACC.

Market perception and investor-driven

With the continuous development and maturity of the Chinese capital market, investors’
attention to enterprise ESG performance has gradually increased. More and more institutional
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investors have begun to incorporate ESG factors into the investment decision-making process
and show more preference for enterprises with good ESG performance. This market trend
prompts enterprises to attach importance to ESG work in order to attract long-term and stable
investment. In the research sample of this article, we observed that with the gradual popu-
larization of the ESG concept in the capital market, there is a significant positive correlation
between enterprise ESG performance and market valuation. Especially for those enterprises
with outstanding performance in environmental information disclosure, investors are more
optimistic about their future development prospects and are willing to pay a higher price for
their stocks. This phenomenon indicates that under the Chinese market environment, good
ESG performance of enterprises can effectively attract investors’ attention and capital inflows,
providing strong financial support for the long-term value growth of enterprises. At the

same time, through active ESG practices such as participating in social welfare activities and
improving employee benefits, enterprises enhance their social image and brand value, further
improving their competitiveness and long-term value in the market.

In summary, under the actual situation in China, enterprise ESG performance has a pro-
found impact on its long-term value through the comprehensive effects of policy guidance,
market mechanisms, industry competition, consumer demand, and social environment.
Enterprises should fully recognize this trend and actively integrate the ESG concept into all
aspects of enterprise operation and management to achieve long-term sustainable develop-
ment and value maximization. The limitation of this paper’s research is that in the presence of
ESG rating divergence, there is currently no clear answer in academia about the optimal ESG
rating results, and this paper mainly adopts the ESG rating results provided by the CNRDS
database as a proxy variable for firms’ ESG performance, which may be subject to measure-
ment error. Future research can delve into the impact of corporate ESG performance on
corporate value creation in the presence of ESG rating divergence.

Author contributions
Conceptualization: Lanlin Fang.
Data curation: Lanlin Fang.

Formal analysis: Lanlin Fang.
Funding acquisition: Xuemeng Guo.
Methodology: Lanlin Fang.

Project administration: Lanlin Fang.
Software: Lanlin Fang.

Supervision: Lanlin Fang.

Writing - original draft: Lanlin Fang.

Writing - review & editing: Lanlin Fang.

References

1. WangY, Xie M. The impact of ESG information disclosure on corporate financing costs: Based on the
empirical evidence of listed companies in China. Nankai Econ Stud. 2022;2022(11):75-94. hitps://doi.
org/10.14116/j.nkes.2022.11.005

2. Qiu M, Yin H. An analysis of enterprises’ financing cost with ESG performance under the back-
ground of ecological civilization construction. J Quant Technol Econ. 2019;36(03):108-23. http://doi.
org/10.13653/j.cnki.jqte.2019.03.007

3. SunH, Zhu S, Tang J, Zhang B. A study of the impact of coupled and coordinated development of ESG

and common prosperity within a firm on the firm innovation. Sci Res Manage. 2024;45(08):182-92.
https://doi.org/10.19571/j.cnki.1000-2995.2024.08.019

PLOS One | https:/doi.org/10.1371/journal.pone.0322018  April 23, 2025 20/22



https://doi.org/10.14116/j.nkes.2022.11.005
https://doi.org/10.14116/j.nkes.2022.11.005
http://doi.org/10.13653/j.cnki.jqte.2019.03.007
http://doi.org/10.13653/j.cnki.jqte.2019.03.007
https://doi.org/10.19571/j.cnki.1000-2995.2024.08.019

PLOS ONE

From responsibility to value: ESG and long-term corporate value

10.

1.

12

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Wang W, Ma D, Gan S. International ESG information disclosure and its enlightenment to China.
Finan Account Monthly. 2023;44(11):135—42. http://doi.org/10.19641/j.cnki.42-1290/f.2023.11.019

WuY, Qi J, Xian Q, Chen J. The carbon emission reduction effect of China’s carbon market—From the
perspective of the coordination between market mechanism and administrative intervention. China
Ind Econ. 2021;2021(08):114-32. https://doi.org/10.19581/j.cnki.ciejournal.2021.08.007

Xie J, Dong Q, Tan W, Xie J. Intensification or networking: media focus on ESG and supply-chain con-
figuration. Foreign Econ Manage. 2024;2024:1-18. https://doi.org/10.16538/j.cnki.fem.20240724.202
Wu C, Chen W. Can ESG information disclosure inhibit the risk of stock price volatility? J Nanjing
Audit Univ. 2024;21(05):60-72.

Cui X, Xiao W, Wang J. Can enterprise ESG performance reduce bankruptcy risk? J Audit Econ.
2024;39(05):69-78.

Zhao L, Lu Y. ESG rating divergence and business risk. J Technol Econ. 2024;43(07):98—109.

Zou 'Y, Xiao Z. A study of the impact of ESG “greenwashing” on corporate performance. Contemp
Finan Econ. 2024;11(11):152—64. https://doi.org/10.13676/j.cnki.cn36-1030/f.20240806.004

Wang S, TianY, Dang L. ESG implementation, competition strategy and financial performance of
industrial enterprises. Account Res. 2022;2022(03):77-92.

Stotz O. Expected and realized returns on stocks with high- and low-ESG exposure. J Asset Manag.
2021;22(2):133-50. https://doi.org/10.1057/s41260-020-00203-z

Zhang H. Does ESG responsibility performance of listed companies affect stock returns? J Technol
Econ. 2024;43(08):85—-100.

Ghoul SE, Guedhami O, Kim Y. Country-level institutions, firm value, and the role of corporate social
responsibility initiatives. J Int Bus Stud. 2017;48(3):360-85. https://doi.org/10.1057/jibs.2016.4

Li J, Yang Z, Chen J, Cui W. Study on the mechanism of ESG promoting corporate performance:
Based on the perspective of corporate innovation. Sci Sci Manage S & T. 2021;42(09):71-89.

Lins K, Servaes H, Tamayo A. Social capital, trust, and firm performance: the value of corporate social
responsibility during the financial crisis. J Finan. 2017;72(4):1785-823. https://doi.org/10.1111/jofi.12505

YuY, Wu H, Yi R. Corporate ESG performance and value creation: Based on the perspective of
internal development and external pressure. Chin J Manage Sci. 2024;2024:1-14. https://doi.
org/10.16381/j.cnki.issn1003-207x.2023.1764

Wang N, Pan H, WuY, Li R. ESG performance, innovation investment decision, and firm value. R&D
Manage. 2024;36(04):88—100. https://doi.org/10.13581/j.cnki.rdm.20230624

Xie J, Liu L, Liang L. Social enterprise: development heterogeneity, positioning and business mode
innovation. Bus Manage J. 2016;38(04):190-9. https://doi.org/10.19616/j.cnki.om|.2016.04.018

Bagh T, Zhou B, Alawi S, Azam R. ESG resilience: exploring the non-linear effects of ESG per-
formance on firms’ sustainable growth. Res Int Bus Finan. 2024;70:26. https://doi.org/10.1016/].
ribaf.2024.102305

Lu Z, ShiY. Researches on value decision on listed companies in sight of the financial appraisal
system. Account Res. 2002;2002(05):18-23.

Kaplan RS, Norton DP. The balanced scorecard - measures that drive performance. Harvard Bus Rev.
1992;70(1):71-9.

Sintaro N. The impact of industry-specific income taxation on the relationship between the revenue
and corporate performance of venture capital enterprises. J Japan Soc Vent Capital. 2021:3-17.

Friede G, Busch T, Bassen A. ESG and financial performance: aggregated evidence from more than
2000 empirical studies. J Sustain Finan Invest. 2015;5(4):210-33.

Qi L, Wu Y. Does corporate ESG performance improve government-enterprise relations?—Empir-
ical evidence based on private enterprises. J Finan Dev Res. 2024;2024(08):24—33. http://doi.
0rg/10.19647/j.cnki.37-1462/f.2024.08.003

Li Q, Li T, Zhang Y. ESG performance, heterogeneous creditors, and bond financing costs: Firm-level
evidence. Finan Res Lett. 2024;66:105527. https://doi.org/10.1016/}.fr.2024.105527

Guo K, LiY, Zhang, ChenY, Ma Y. Cross-country risk spillovers of ESG stock indices: dynamic
patterns and the role of climate transition risks. Int Rev Finan Anal. 2024;95:103477. hitps://doi.
org/10.1016/j.irfa.2024.103477

Zhang J, Qiang H, Yu S, Peng Y. The mystery of corporate social responsibility restraining trade credit
in China. Account Res. 2022;2022(06):106—19.

Halkos G, Skouloudis A. Exploring the current status and key determinants of corporate disclosure on
climate change: evidence from the Greek business sector. Environ Sci Policy. 2016;56:22—31. https://
doi.org/10.1016/j.envsci.2015.10.011

PLOS One | https://doi.org/10.1371/journal.pone.0322018  April 23, 2025 21/22



http://doi.org/10.19641/j.cnki.42-1290/f.2023.11.019
https://doi.org/10.19581/j.cnki.ciejournal.2021.08.007
https://doi.org/10.16538/j.cnki.fem.20240724.202
https://doi.org/10.13676/j.cnki.cn36-1030/f.20240806.004
https://doi.org/10.1057/s41260-020-00203-z
https://doi.org/10.1057/jibs.2016.4
https://doi.org/10.1111/jofi.12505
https://doi.org/10.16381/j.cnki.issn1003-207x.2023.1764
https://doi.org/10.16381/j.cnki.issn1003-207x.2023.1764
https://doi.org/10.13581/j.cnki.rdm.20230624
https://doi.org/10.19616/j.cnki.bmj.2016.04.018
https://doi.org/10.1016/j.ribaf.2024.102305
https://doi.org/10.1016/j.ribaf.2024.102305
http://doi.org/10.19647/j.cnki.37-1462/f.2024.08.003
http://doi.org/10.19647/j.cnki.37-1462/f.2024.08.003
https://doi.org/10.1016/j.frl.2024.105527
https://doi.org/10.1016/j.irfa.2024.103477
https://doi.org/10.1016/j.irfa.2024.103477
https://doi.org/10.1016/j.envsci.2015.10.011
https://doi.org/10.1016/j.envsci.2015.10.011

PLOS ONE

From responsibility to value: ESG and long-term corporate value

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

loannou I, Serafeim G. The impact of corporate social responsibility on investment recommendations:
Analysts’ perceptions and shifting institutional logics. Strat Mgmt J. 2014;36(7):1053-81. https://doi.
0rg/10.1002/smj.2268

Khan M, Serafeim G, Yoon A. Corporate sustainability: first evidence on materiality. Account Rev.
2016;91(6):1697—724. hitps://doi.org/10.2308/accr-51383

Stefan A, Paul L. Does it pay to be green? a systematic overview. Acad Manage Perspec.
2008;22(4):45-62. https://doi.org/10.5465/amp.2008.35590353

Edmans A. Does the stock market fully value intangibles? Employee satisfaction and equity prices. J
Finan Econ. 2011;101(3):621-40. hitps://doi.org/10.1016/}.jfineco.2011.03.021

Bughin J, Copeland T. The virtuous cycle of shareholder value creation. McKinsey Quarterly.
1997;1997(2):156.

Ridwan K, Purwohedi U, Warokka A. Analisis Strategi Keuangan Matriks Untuk Mengetahui Tingkat
Pertumbuhan Value Creation Perusahaan Berkelanjutan. JRMSI - Jurnal Riset Manajemen Sains
Indonesia. 2018;9(2):236—61. https://doi.org/10.21009/jrmsi.009.2.04

Wu Q, Yang C. An empirical study of the relationship of price/book value (P/B), growth rate, and the
difference between return on investment capital (ROIC) and weighted average capital cost (WACC). J
Shanghai Jiaotong Univ. 2004;2004(03):373—6. http://doi.org/10.16183/j.cnki.jsjtu.2004.03.013

Wang Y, Xu S. Environmental protection assessment and ESG performance of heavy polluting enter-
prises - a quasi-natural experiment based on the audit of natural resource assets of leaders leaving
office. Friends Account. 2024;17(2024):32-9.

Muhamad S, Zain F, Samad N, Ab. Rahman A, Yasoa M. Measuring sustainable performance of
Islamic banks: integrating the principles of environmental, social and governance (ESG) and Magasid
Shari’ah. IOP Conference Series: Earth and Environmental Science. 2022;1102(1):12080. http://doi.
0rg/10.1088/1755-1315/1102/1/012080

Matten D, Moon J. Reflections on the 2018 Decade Award: The Meaning and Dynamics of Corporate
Social Responsibility. Acad Manage Rev. 2020;45(1):7-28. https://doi.org/10.5465/amr.2019.0348
Rezaee Z, Tuo L. Are the quantity and quality of sustainability disclosures associated with the innate
and discretionary earnings quality? J Bus Ethics. 2019;155(3):763-86. hitps://doi.org/10.1007/
s10551-017-3546-y

Qian J, Luo T. ESG investment and corporate valuation. Ind Sci Tribune. 2020;19(19):87-8.

ShiY, Zhao L, Zhu Y. Application of ESG factors in corporate valuation. Finan Perspec J.
2024;(07):23-31.

Lei L, Zhang D, Ji Q. Common institutional ownership and corporate ESG performance. Econ Res J.
2023;58(04):133-51.

Shi X, Jiang Z, Bai D. ESG performance enhances corporate market power - evidence

from listed companies. Rev Ind Econ. 2023;2023(05):109-25. hitp://doi.org/10.19313/j.cnki.
cn10-1223/£.20230530.002

Fang X, Hu D. Corporate ESG performance and innovation: Empirical evidence from A-share listed
companies. Econ Res J. 2023;58(02):91-106.

HaoY, Gong L. State and private non-controlling shareholders in SOEs and private firms, and firm
performance. Econ Res J. 2017;52(03):122-35.

Liu J, Zhang Y, Tan L. Responsible internationalisation: ESG advantages and Chinese compa-
nies’ overseas operations. World Econ Stud. 2023;2023(11):60—77. https://doi.org/10.13516/j.cnki.
wes.2023.11.008

Saeidi SP, Sofian S, Saeidi P, Saeidi SP, Saaeidi SA. How does corporate social responsibility con-
tribute to firm financial performance? The mediating role of competitive advantage, reputation, and
customer satisfaction. J Bus Res. 2015;68(2):341-50. https://doi.org/10.1016/j.jbusres.2014.06.024

Lin B, Li B. Influence of ESG responsibility fulfillment on enterprise business dilemma: “Giving char-
coal in the snow” or ‘Adding insult to injury”?. China Soft Sci. 2024;6(06):121-30.

Xu W, Wang X. Heavy polluting enterprises’ substantive ESG strategic reform or “greenwashing”
under the influence of green finance?. Theory Practice Finance Econ. 2024:1-8.

Jiang T. Mediating effects and moderating effects in causal inference. China Ind Econ.
2022;2022(05):100—-20. https://doi.org/10.19581/j.cnki.ciejournal.2022.05.005

Sappington DEM. Optimal revenue adjustment in the presence of exogenous demand variation.
Energy Econ. 2024;131:107407. https://doi.org/10.1016/j.eneco0.2024.107407

PLOS One | https:/doi.org/10.1371/journal.pone.0322018  April 23, 2025 22/22



https://doi.org/10.1002/smj.2268
https://doi.org/10.1002/smj.2268
https://doi.org/10.2308/accr-51383
https://doi.org/10.5465/amp.2008.35590353
https://doi.org/10.1016/j.jfineco.2011.03.021
https://doi.org/10.21009/jrmsi.009.2.04
http://doi.org/10.16183/j.cnki.jsjtu.2004.03.013
http://doi.org/10.1088/1755-1315/1102/1/012080
http://doi.org/10.1088/1755-1315/1102/1/012080
https://doi.org/10.5465/amr.2019.0348
https://doi.org/10.1007/s10551-017-3546-y
https://doi.org/10.1007/s10551-017-3546-y
http://doi.org/10.19313/j.cnki.cn10-1223/f.20230530.002
http://doi.org/10.19313/j.cnki.cn10-1223/f.20230530.002
https://doi.org/10.13516/j.cnki.wes.2023.11.008
https://doi.org/10.13516/j.cnki.wes.2023.11.008
https://doi.org/10.1016/j.jbusres.2014.06.024
https://doi.org/10.19581/j.cnki.ciejournal.2022.05.005
https://doi.org/10.1016/j.eneco.2024.107407

