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Abstract: This paper aims to investigate corporations’” ESG for sustainable investment in China, with
the moderating role of regional marketization. ESG is a form of business value for enterprises, includ-
ing the three pillars of environmental, social, and governance, aimed at promoting the sustainable
development of the economy and society. ESG is vital for corporations’ sustainable investment, but
such influence is always limited by the level of regional marketization, which has been rarely studied
by the previous literature. In this study, we use data from Chinese A-share listed companies from
2009 to 2021 to conduct an empirical analysis to examine whether ESG performance can improve firm
investment and if the degree of regional marketization plays a moderating role. Furthermore, we
identify the underlying mechanism of ESG performance influencing corporate investment. It has been
discovered that ESG performance improves firm investment, and the impact of ESG performance
on investment level enhancement is stronger in places with a higher level of marketization. The
further tests still support our results. This study provides a reference to develop ESG and regional
marketization to push corporations’ sustainable development.

Keywords: ESG; investment; marketization; financing constraints; agency costs

1. Introduction

Green development and the idea of sustainability are the current trends in economic
development. Sustainable development, as defined by the World Commission on Envi-
ronment and Development (WCED), is “development that meets the needs of the present
without compromising future generations” ability to meet their own needs”. Demanding
green development and sustainable development is essential for the ecological environment
and social economy because unsustainable exploitation and the consumption of natural
resources will lead to ecological damage and a loss of biodiversity, which will ultimately
endanger human survival. The concept of ESG was first introduced by the United Nations
Global Compact (UNGC) and 20 financial institutions in a report entitled “Who Cares Wins”
published in 2004 to promote a more environmentally conscious orientation when consid-
ering social responsibility and corporate governance, and is the cutting-edge form of the
sustainability concept. ESG comprises three pillars: environmental, social, and governance,
which, in addition to economic benefits, takes into account the concern for environmental
and social sustainability, focusing on stakeholder benefits and long-term value growth. The
study and promotion of the ESG concept is important to promote high-quality economic
growth and sustainable social development.

It is commonly believed that investments in ESG can provide numerous benefits
to companies [1], including a reduction in corporate risk [2,3], a decrease in the cost of
capital [4,5], and an improvement in financial performance [6,7], non-financial perfor-
mance [8,9], market performance [10], and corporate value [11,12]. Investment ability,
investment opportunity, and investment willingness are the main factors that influence
firms to make investment decisions. ESG can alleviate the financing constraints faced by
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firms and enhance their investment ability, and a good relationship with stakeholders
can bring more investment opportunities for firms; meanwhile, the risk mitigation effect
and corporate governance effect of ESG can enhance management’s willingness to invest,
therefore, reasonable expectation of corporate ESG performance can enhance the level
of corporate investment. A review of the existing literature shows that no research has
yet explored the relationship between ESG performance and corporate investment level.
However, it is important to examine the relationship between them. First, investment
decisions involve the allocation of core corporate resources and are an important part of
corporate strategy, which is crucial for building corporate core competitiveness, generating
cash flow, and enhancing share-holder wealth. Secondly, corporate investment is the basis
of economic operation, and improving the level and efficiency of corporate investment is
essential to enhance the sustainable development of the economy and society. Based on
the above analysis, this paper intends to investigate whether corporate ESG performance
can improve corporate investment levels, and at the same time, to investigate whether
the degree of regional marketization plays a moderating role by taking advantage of the
good opportunity brought by the uneven development of China’s regions [13,14]. Based on
Chinese A-share listed companies from 2009 to 2021, we examine the relationship between
ESG performance and investment, as well as the moderating role of marketization. The
findings indicate that (1) ESG performance can significantly increase a company’s level of
investment; (2) in regions with higher marketization, ESG performance is more effective in
signaling, economic utility, and alleviating financing constraints. Consequently, the effect of
ESG performance on investment enhancement is greater; and (3) the economic consequence
analysis demonstrates that the investment induced by ESG performance is commensurate
with the current state of firm development and will improve investment efficiency. The
mediation test demonstrates that financing constraints and agency costs act as a mediator
between ESG performance and investment level. An analysis of heterogeneity reveals
that the effect of ESG performance on investment level is greater in firms with a smaller
size, non-state status, weaker internal control, and in firms that are audited by non-big4
accounting firms.

The research contributions of this paper may include the following: (1) This study
advances ESG research. Corporate ESG research includes studies of the drivers and eco-
nomic consequences of ESG investments made by firms. The investment level is of great
importance to companies, the economy, and society, and it is valuable to explore the rela-
tionship between corporate ESG performance and investment levels. This paper would
contribute to the literature on the economic effects of corporate ESG by examining the
relationship between ESG performance, investment level, and investment efficiency, as
well as the moderating role of regional marketization. (2) The research on investment
level is expanded in this paper. Existing research has concentrated on examining the
relationship between a single factor of environmental, social, and governance and the
degree of business investment due to the significance of increasing investment levels for
economic development. Nevertheless, the interaction between environmental, social, and
governance may result in discernible differences between the combined dimension and the
single dimension in terms of investment level impact. For example, the positive impact
of social aspects may counteract the negative impact of governance deficiencies, causing
the impact effect of the integrated dimension to be obscured. This article explores the
relationship between investment level and environmental, social, and governance factors.
It suggests that despite the possibility of counteracting effects, the combined dimensions
still have a positive impact on investment levels, and this paper will be a valuable addition
to the literature on investment levels. (3) This paper will provide empirical evidence that
regulators can use to better guide businesses in their application of ESG concepts. The
investigation of the relationship between ESG performance and investment level and the
analysis of the moderating effect on marketization enlightens regulators to modify ESG
practices and information disclosure policies in accordance with regional marketization,
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which is conducive to the government and regulators’ full exercise of their guiding role,
the advancement of the ESG concept, and the high-quality development of the economy.

2. Review of Literature and Hypotheses

According to the MM theory, firm investment and financing decisions are independent
in a perfect market [15]. However, the real capital market is imperfect, and information
asymmetries and transaction costs result in higher external financing costs than internal
financing costs, causing firms to prioritize internal financing channels when raising cap-
ital for new projects [16,17]. Consequently, financing constraints become a significant
factor limiting firm investment [18]. Since ESG information disclosure has become a pub-
lic demand [19], companies can respond to this demand by proactively disclosing ESG
information to reduce the information asymmetry between them and external stakehold-
ers related to corporate sustainability, thereby enhancing the transparency of corporate
sustainability strategies and alleviating companies’ financing constraints [20,21]. Due to
the preference of socially responsible investors for firms with superior ESG performance,
firms can reduce their cost of capital by increasing ESG investments [2,22]. Increasing ESG
investments can also improve firms’ credit ratings, which reduces their capital costs even
further. In addition, compared with social performance, the cost of the capital reduction
effect of environmental performance and governance performance is greater, and the level
of investor protection and the quality of information disclosure in the nation will both
positively influence the cost of the capital reduction effect of ESG performance [4,5,23,24].
Therefore, firms with superior ESG performance can liberate capital by reducing the de-
gree of information asymmetry with external investors, enhancing their capacity to make
investments, and increasing the level of corporate investment.

Companies with superior ESG performance can signal to the outside world that they
are highly capable and willing to uphold their implicit contracts [25], which helps them
establish a relatively stable relationship of trust with their stakeholders. This trust relation-
ship will serve as “insurance” during a crisis, enabling the organization to attract more
investment from its stakeholders [26,27]. Active engagement in ESG activities can also
create and maintain a strong social network with stakeholders, which helps to increase
trust between businesses and stakeholders and promotes the accumulation of social capital,
which can create new investment opportunities for businesses [28]. Therefore, good ESG
performance facilitates the establishment of trust and network relationships with stake-
holders, thereby increasing investment opportunities and boosting the investment level
of companies.

Uncertainty increases the value of waiting for new information, and firms will in-
vest only if the cost of delaying project investment is greater than the value of waiting
for new information [29]. Bloom et al., Pastor, and Veronesi suggested that firms invest
more cautiously in the face of political uncertainty and typically respond by reducing
investment [30,31]. Similar to developed economies, Wang et al. discovered a negative
relationship between economic policy uncertainty and firm investment levels in transi-
tional economies such as China. Specifically, firms with higher asset returns, predominantly
internal financing, and that are non-state owned are less susceptible to economic policy
uncertainty in terms of investment levels [32]. Czarnitzki and Toole discovered that when
market return uncertainty increases, firms invest less in research and development [33].
Uncertainty is strongly and positively correlated with risk. Existing research has demon-
strated that ESG investments can reduce systematic and unsystematic risk [2,3,22,27,34,35]
and litigation risk [22], and protect firms from downside risk [36]. Therefore, improved
ESG performance can increase the investment propensity of management.

Corporate ESG performance increases management’s investment propensity not only
by reducing investment uncertainty, but also from the perspective of corporate governance.
Investing in ESG enables businesses to actively share the benefits of corporate growth with
their stakeholders [37], increase stakeholders” affiliation with the business [20], increase
participation in corporate governance, which ensures management is held accountable by
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shareholders and stakeholders, and reduce management opportunism and agency costs.
Large investments in ESG-related expenditures by companies may have a negative short-
term impact because ESG-related investments frequently require more resources and effort,
and corporate social responsibility, advertising, and R&D expenditures are characterized
by a long investment cycle in which the specific amount of expenditures can be determined
at the moment, but it is uncertain whether and when costs will be recovered or benefits
achieved [38]. Under the pressure of stakeholder monitoring, management will have a
greater propensity to invest in projects with more stable investment returns, and corporate
investment levels will rise. Consequently, companies with superior ESG performance can
increase management’s willingness to invest by reducing agency costs, thereby increasing
corporate investment levels.

In conclusion, companies with a superior ESG performance disclose more information,
the information asymmetry between companies and external investors is reduced, and the
cost of external financing is reduced. Companies are subject to fewer financing constraints,
their investment capacity is enhanced, and the level of investment also rises. Second,
companies with a superior ESG performance have a greater ability and willingness to fulfill
implicit contracts and can establish solid trust and network relationships with stakeholders,
thereby attracting more investment opportunities and increasing the level of corporate
investment. Lastly, companies with a better ESG performance are typically less risky,
have less investment uncertainty, and have a higher investment propensity among firm
management. Meanwhile, companies with a superior ESG performance have a larger
stakeholder base, more management oversight, and lower agency costs. Management,
which is overseen by shareholders and other stakeholders, has increased its willingness to
invest to mitigate the short-term negative impact of ESG investment spending on corporate
profitability, resulting in a rise in investment levels. The following hypothesis is proposed
based on the preceding analysis:

Hypothesis 1 (H1). In comparison with firms with poor ESG performance, firms with better ESG
performance have a higher investment level.

Companies interact with stakeholders through ESG investments, and the interaction
space, that is, the market in which they are located, will have a significant impact on the
economic effects of ESG performance. China’s vast geographical region and unbalanced
regional development provide a good context for studying the impact of the marketization
process on the relationship between ESG performance and investment levels. According to
Wang et al., regional marketization encompasses the relationship between the government
and the market, the development of the non-state economy, the degree of product market
development, the degree of factor market development, and the development of market
intermediary organizations and the legal institutional environment [39]. We intend to
examine the impact of regional marketization on the relationship between ESG perfor-
mance and investment levels from the current perspective of these subitems. Initially, the
government-market relationship will have a negative impact on the financial constraint
relief effect of ESG performance. Bank lending decisions may be affected by government
intervention. Yan et al. used the natural experimental opportunity provided by the different
responses of Chinese interbank associations in Shanghai and Tianjin during the 1934 “Silver
Boom” in the 1930s to test the impact of government intervention on the performance and
behavior of financial organizations. The study determined that the Shanghai Interbank
Association, which was closer to the Nanjing National Government than the Tianjin Inter-
bank Association, was subject to greater government intervention and greater transparency
of bank information, and therefore did not experience a market run during the crisis. In
contrast to the Tianjin Interbank Association members, who reduced lending to control
risks, the Shanghai Interbank Association members increased lending to the market due to
their bailout responsibilities and engaged in vigorous countercyclical operations [40]. In re-
gions with greater government intervention, companies with better ESG performance have
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reduced information asymmetry with external investors, particularly banks, by enhancing
information disclosure. Nonetheless, because banks’ lending decisions are more influenced
by the government than by the market, the financial support available to companies with
better ESG performance is still less under the condition that the capital stock is determined,
and the effect of ESG performance investment level enhancement is severely constrained.

Second, regions with developed non-state-owned economies and higher product
and factor market development have a more competitive market, and ESG can be used
by businesses to increase their market competitiveness. Researchers discovered that the
relationship between socially responsible performance and firm value is influenced by
the firm’s market, specifically the consumer goods market. When the market is related
to products, society, and the environment, companies have a greater need to differenti-
ate themselves from competitors, the need for companies to make socially responsible
investments is greater, and companies benefit more from such investments [41,42]. Using a
scenario of massive import tariff reductions in the U.S. manufacturing sector between 1992
and 2005, Flammer investigated the relationship between market competition and CSR in a
quasi-natural experiment. The study found that domestic firms responded to the increased
competition caused by the entry of foreign firms into the domestic market by maintaining
good relationships with local consumers, employees, and other stakeholders [43]. This
lends credence to the notion that CSR is a competitive strategy and that trade liberalization
is a major factor influencing corporate ESG practices. When the market is more competitive
in the region where a company is located, the need for firms to differentiate themselves
from other competitors increases, and this increased need amplifies the impact effect of
ESG performance, thereby increasing the company’s benefits [41].

Finally, the evolution of market intermediaries and the legal institutional environment
may influence the effect of ESG performance on investment levels by influencing the
role of signaling. Spence was the first to propose signal theory to explain the adverse
selection problem between employers and job applicants on the labor market as a result of
information asymmetry [44]. Economics, Management, and Sociology have made extensive
use of it. Two important conditions must be met for the signal theory to be effective:
first, the information superior party must release the signal on its own volition, which is
non-coercive. Second, the signal must be expensive and difficult to imitate by businesses
without this information advantage. In a highly competitive environment, businesses are
incentivized to release proactive signals that they have made ESG-related investments.
The better the ESG performance of a company, the more likely it is to release relevant
information proactively, and the more detailed the information released. In regions with
more developed market intermediaries and a more favorable legal climate, regulators are
more responsive to false information and are more likely to punish it. Therefore, companies
with poor ESG performance are expected to bear higher costs for “green washing” by
disclosing false ESG information, which will further ESG practices and disclosures for
companies with significantly better ESG performance. Investors have a greater degree
of recognition of corporate ESG ratings, and ESG performance has a larger influence on
investment levels.

In conclusion, the degree of marketization in the region where the company is located
will have a substantial impact on the effect of ESG performance on investment level
enhancement. Government intervention affects financial institutions” lending decisions,
which weakens the release effect of ESG performance on financing constraints and has
a significant effect on companies” investment decisions. The growth of the non-state
economy and the extent to which product and factor markets have evolved have made the
competitive environment more difficult for businesses. Consequently, businesses are under
increased pressure to enhance their competitiveness by increasing their ESG investment,
and this increased pressure amplifies the economic impact of ESG performance. In the
meantime, the intense competitive environment and improved legal environment influence
the relationship between ESG performance and investment level by affecting the signaling
effect. The following hypothesis is proposed based on the preceding analysis:
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Hypothesis 2 (H2). In comparison with firms located in regions with a lower level of marketization,
the influence of ESG performance on investment level is more significant in firms located in regions
with higher level of marketization.

3. Research Design

We used A-share firms from China’s stock market as a sample, which is the panel
data. Therefore, panel regression model is the main analysis method. We used panel
regression models step by step: first, we used panel OLS regression model for the analysis;
second, we used panel quantile model for robustness tests considering the relatively large
sample; third, to further control for individual effects, we used panel fixed effects models
for robustness analysis.

3.1. Sample Selection and Data Sources

Since the explanatory variables in this paper are collected from the Sino-Securities
Index Information Service (Shanghai, China) Co., Ltd., which can be traced back to 2009,
our initial sample included all A-share firms on the Shanghai and Shenzhen Stock Ex-
changes from 2009-2021. We performed the following selection procedures: (1) excluding
financial companies in accordance with the SFC’s 2012 Guidelines on Industry Classifi-
cation of Listed Companies; (2) excluding listed companies in the ST and *ST categories;
and (3) excluding companies with missing data. Additionally, to eliminate the impact of
outliers, we winsorized all continuous variables at a level of 1% in each tail. In conclusion,
25,663 firm-year observations were obtained in this study. The ESG ratings data utilized
in this study come from the Wind database, the total market capitalization index and its
sub-indicators come from the China Market Index Database, and all corporate financial
data comes from the CSMAR database. We employed the statistical analysis software
STATAI16 for data preprocessing and regression analysis.

3.2. Variables
3.2.1. Investment Level

In accordance with Kandilov and Leblebicioglu [45] the explained variable, investment
level (INV1), was measured using the ratio of a firm’s net investment to its total assets at the
beginning of the period, where net investment is the cash spent on the acquisition of fixed
assets, intangible assets, and other long-term assets in year t of company i minus the net cash
recovered from the disposal of fixed assets, intangible assets, and other long-term assets.

3.2.2. ESG Performance

Informed by Xie and Lyu [46] and Song et al. [47], we chose the ESG rating index to
evaluate the ESG performance of businesses. The ESG index system of Sino-Securities
Index Information Service (Shanghai) Co. Ltd. is based on the international mainstream
ESG rating framework and combines the national conditions and market characteristics
of China, including 14 themes, 26 key indicators, and more than 130 sub-indicators under
the three categories of environmental, social, and corporate governance. In addition, it
utilizes the industry-weighted average method for ESG evaluation, which has been updated
quarterly since the first quarter of 2009. The ESG rating is divided into nine grades, ranging
from low to high: C, CC, CCC, B, BB, BBB, A, AA, and AAA, respectively. Referring to
Lin et al. [48], the ESG rating of businesses was assigned on a scale from 1 to 9, with higher
values indicating higher ESG ratings.

3.2.3. Degree of Marketization

Using the China Market Index Database [32,39], we collected the total marketization
index (MKI) and the sub-indicators, such as the government-market relationship (GI),
the development of the non-state economy (NSI), the development of product markets
(PI), the development of factor markets (FI), and the development of market intermediary
organizations and legal institutional environment (LI) to construct dummy variables to
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measure the level of marketization (MK). When the total marketization index (MKI) is
greater than or equal to the median of the same industry in the same year, the value is 1.
Otherwise, the value is 0. Similar to the total marketization index, each dummy variable of
sub-item indexes was defined in the same manner.

3.2.4. Control Variables

According to Richardson [49], the control variables are firm size (SIZE), financial
leverage (LEV), cash flow (OCEF), cash holding (CASH), investment opportunities (TO-
BINQ), growth (GROWTH), listing age (AGE), ownership (SOE), profitability (ROE), and
whether the overlapping roles of chairman and general manager (DUALITY) and man-
agement shareholding (MH). (See Table Al in Appendix A for specific details regarding
computations for all variables.)

3.3. Regression Model
To test hypothesis H1, Model (1) is constructed in this paper:

INV1¢ = g + 1 ESG;+ + Z] ojControls; ¢ + ZYear + ZInd + &t @)

To test hypothesis H2, Model (2) is constructed in this paper:

INV1; ¢ = B + B1ESG; + BESGit x MK + BsMK;; + 2} BjControls; s + ) Year + ) Ind + & )

where i denotes listed companies and t denotes the year. INV1 is the explained variable,
indicating the level of investment; ESG is the explanatory variable, indicating ESG perfor-
mance; MK is the moderating variable, indicating marketization of the region in which the
firm is located; Controls is the control variable; Year and Ind denote the year and industry
dummy variables, respectively.

4. Empirical Results
4.1. Descriptive Statistics

The results of the descriptive statistics for the variables are shown in Table 1. The
mean value of investment level is 0.055, indicating that the average net investment in
the total assets of enterprises in the previous period was 5.50%. The mean value of ESG
performance is 4.106, indicating that the average ESG rating of enterprises is close to B.
The standard deviation is 1.130, indicating that there is a large variability among the ESG
ratings of enterprises. In addition, the maximum value is 8, indicating that the highest
rating of sample enterprises is AA. The standard deviation of investment opportunities
is 2.547, which indicates that there is a large variability in the investment opportunities
faced by enterprises, and also implies that the research on the investment level as well as
investment opportunities in this paper has practical significance.

Table 1. Description results of included variables.

Variable Observations Mean SD Min Med Max
INV1 25,663 0.055 0.060 —0.026 0.036 0.313
ESG 25,663 4.106 1.130 1.000 4.000 8.000
MKI 25,663 0.555 0.497 0.000 1.000 1.000
GI 25,663 0.559 0.497 0.000 1.000 1.000
NSI 25,663 0.551 0.497 0.000 1.000 1.000
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Table 1. Cont.
Variable Observations Mean SD Min Med Max
PI 25,663 0.562 0.496 0.000 1.000 1.000
FI 25,663 0.560 0.496 0.000 1.000 1.000
LI 25,663 0.569 0.495 0.000 1.000 1.000
SIZE 25,663 22.271 1.279 19.956 22.086 26.245
LEV 25,663 0.427 0.203 0.059 0.418 0.892
OCF 25,663 0.047 0.067 —0.154 0.046 0.241
CASH 25,663 0.175 0.119 0.016 0.144 0.594
TOBINQ 25,663 2.536 2.547 0.050 1.893 128.553
GROWTH 25,663 0.166 0.390 —0.555 0.104 2.370
AGE 25,663 2.021 0.925 0.000 2.197 3.296
SOE 25,663 0.324 0.468 0.000 0.000 1.000
ROE 25,663 0.049 0.152 —0.930 0.066 0.319
DUALITY 25,663 0.287 0.452 0.000 0.000 1.000
MH 25,663 0.140 0.196 0.000 0.011 0.678

4.2. Regression Results

The regression results for H1 and H2 are presented in Table 2. As can be seen from
column (1), the coefficient of ESG performance is 0.003, which is significant at the 1% level,
which verify that the better the ESG performance, the higher the investment level (H1).
The results show that companies with a better ESG performance have a higher investment
capacity, more investment opportunities, higher investment intentions, and consequently
higher investment levels. From column (2), the coefficient of total marketization indexx ESG
performance is 0.003, which is significant at the 1% level, which verifies that the influence
of ESG performance on investment level is more significant in firms located in regions
with a higher level of marketization rather than firms located in regions with lower level
of marketization (H2). Columns (3)—(7) show that the relationship between government
and market, the development of a non-state economy, the degree of development of factor
markets, the development of market intermediaries, and the legal institutional environment
play a positive moderating role in the relationship between corporate ESG performance
and investment level, which further verifies H2. The effect of corporate ESG performance
in alleviating financing constraints by reducing information asymmetry is stronger in
regions with less government intervention. In addition, the more developed the non-state
economy and the more developed the factor market, the higher the degree of competition
of enterprises, the stronger the demand of enterprises to enhance their competitive ability
by increasing ESG investment, and the stronger the incentive to disclose ESG-related infor-
mation. Meanwhile, a good legal environment will raise the cost of disclosing inaccurate
ESG information, which will help the effective performance of signaling and further form
the incentives for enterprises to enhance ESG performance. Therefore, the effect of ESG
performance on investment level is more significant in regions with higher marketization.
According to the China Market Index Database, the degree of product market development
consists of three sub-indicators: (1) the degree of market-determined prices; (2) the reduc-
tion of local protection in commodity markets; and (3) fair market competition conditions.
The reason for the insignificant moderating effect of the degree of product market develop-
ment may be that the sub-indicator “fair market competition conditions” is only updated
from 2019, and the data of previous years are empty, which makes the data less comparable
before and after 2019, and also less comparable across provinces.
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Table 2. Regression analysis results.
Variables m @ 3) o ®) %) @
ESG 0.003 *** 0.002 *** 0.002 *** 0.002 *** 0.003 *** 0.002 *** 0.002 ***
(7.45) (2.94) (2.79) (3.31) (4.42) (3.10) (2.82)
MKI x ESG 0.003 ***
(3.47)
MKI —0.010 ***
(—2.78)
GI x ESG 0.003 ***
(3.97)
GI —0.010 ***
(—3.09)
NSI x ESG 0.002 ***
(2.91)
NSI —0.004
(—1.23)
PI x ESG 0.001
(1.40)
PI —0.001
(—0.17)
FI x ESG 0.003 ***
(3.33)
FI —0.011 ***
(—3.16)
LI x ESG 0.003 ***
(3.87)
LI —0.012 ***
(—3.58)
SIZE 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 ***
(6.30) (6.28) (6.30) (6.54) (6.43) (6.22) (6.23)
LEV 0.016 *** 0.016 *** 0.016 *** 0.015 *** 0.015 *** 0.016 *** 0.016 ***
(4.54) (4.54) (4.53) (4.41) (4.45) (4.58) (4.56)
OCF 0.091 *** 0.090 *** 0.090 *** 0.088 *** 0.089 *** 0.091 *** 0.091 ***
(11.85) (11.72) (11.74) (11.53) (11.70) (11.85) (11.86)
CASH —0.052 *** —0.052 *** —0.052 *** —0.051 *** —0.052 *** —0.052 *** —0.052 ***
(—12.08) (—12.00) (—11.98) (—11.89) (—12.02) (—12.07) (—12.06)
TOBINQ 0.001 *** 0.001 *** 0.001 *** 0.001 *** 0.001 *** 0.001 *** 0.001 ***
(3.01) (2.98) (2.99) (3.05) (3.05) (2.97) (2.95)
GROWTH 0.024 *** 0.024 *** 0.024 *** 0.024 *** 0.024 *** 0.024 *** 0.024 ***
(16.27) (16.25) (16.27) (16.27) (16.25) (16.28) (16.25)
AGE —0.017 *** —0.017 *** —0.017 *** —0.017 *** —0.017 *** —0.017 *** —0.017 ***
(—20.93) (—20.97) (—20.99) (—20.83) (—20.95) (—21.02) (—21.04)
SOE —0.006 *** —0.006 *** —0.006 *** —0.006 *** —0.006 *** —0.006 *** —0.006 ***
(—4.32) (—4.17) (—4.11) (—3.73) (—4.00) (—4.39) (—4.35)
ROE 0.020 *** 0.020 *** 0.020 *** 0.020 *** 0.020 *** 0.021 *** 0.021 ***
(8.58) (8.56) (8.54) (8.41) (8.48) (8.63) (8.67)
DUALITY 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 *** 0.004 ***
(3.50) (3.41) (3.42) (3.34) (3.41) (3.51) (3.49)
MH 0.001 0.000 0.000 —0.000 0.000 0.000 0.000
(0.16) (0.07) (0.05) (—0.01) (0.06) (0.13) (0.12)
Constant 0.011 0.016 0.016 0.010 0.009 0.018 0.019
(0.75) (1.12) (1.13) (0.66) (0.65) (1.26) (1.28)
Year Yes Yes Yes Yes Yes Yes Yes
Ind Yes Yes Yes Yes Yes Yes Yes
N 25,663 25,663 25,663 25,663 25,663 25,663 25,663
Adj R? 0.226 0.227 0.227 0.228 0.227 0.226 0.227

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with

clustering standard errors by firms.
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5. Further Analyses

We conduct investment efficiency analysis, mediation tests, and heterogeneity analysis
in this part (as shown in Figure 1).

5.1. Investment efficiency analysis

5. Further analyses

5.2. Mediation tests 5.3. Heterogeneity analyses
Financial Company
constraints size/Ownership
Internal
Agency costs control/Audit
quality

Figure 1. Further Analyses.

5.1. Investment Efficiency

Is increased investment caused by ESG performance reasonable? We address this
question by examining the relationship between the level of overinvestment in firms
caused by ESG performance and investment efficiency. If this ESG performance-induced
overinvestment level is irrational or excessive, it will lead to a decrease in the firm’s
investment efficiency, otherwise, it will not harm the firm’s investment efficiency and will
have a positive impact. Drawing on Core et al. and Hwang and Kim [50,51], we estimate
the level of overinvestment brought by ESG performance and regress this with the firm'’s
investment efficiency, as shown in Model (3).

INVEFFICIENCY; 111 = 89 + 8;EXCESSINV1; 111 + Z] 5Controls; 1 + ) _ Year + ) Ind + 41 (3)

where i denotes listed companies and t denotes the year. INVEFFICIENCY is the explained
variable, indicating investment efficiency. Based on Richardson [49], its value is the absolute
value of the residuals of Model (4). The larger the value of INVEFFICIENCY, the less
efficient the company’s investment. EXCESSINV1 is the explanatory variable, which
indicates the level of excess investment induced by ESG performance, and is calculated
by multiplying the coefficient of ESG performance in Model (1) with the ESG («1 x ESG).
Controls are control variables with the same variable definitions as Models (1) and (2). Year
and Ind denote the year and industry dummy variables, respectively.

INVli,H_l =Yo+Y1 TOBINQM + YZCHi,t + 'Y3LEVi,t + 'Y4SIZEi’t + 'Y5AGEi,t + YéRETURNi,t + 'Y7INV1i,t+

Y Year 4 ) Ind + ¢ @)

where i denotes the listed company and t denotes the year. INV1 is the explained variable
and the model includes the previous period INV1, TOBINQ, LEV, SIZE, and AGE. They
are defined in the same way as Models (1) and (2). CH is the ratio of money capital to
total assets in the previous period. RETURN is the annual stock return. Year and Ind
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denote the year and industry dummy variables, respectively. We employ the entire sample
for regression.

The results are presented in Table 3. Table 3 shows that the coefficient of the level of
excess investment caused by ESG performance is significantly negative, indicating that the
level of excess investment caused by ESG performance is a reasonable investment in line
with the current situation of the company’s development and significantly enhances the
efficiency of the company’s investment.

Table 3. The impact of the level of excess investment induced by ESG performance on

investment efficiency.

)

Variables Investment Efficiency
ESG —0.232*
(—1.88)
SIZE —0.003 ***
(—5.08)
LEV 0.011 ***
(2.65)
OCF 0.007
(0.70)
CASH —0.007
(—1.56)
TOBINQ 0.004 ***
(6.05)
GROWTH 0.006 ***
(4.02)
AGE —0.002 ***
(—2.83)
SOE —0.003 ***
(—2.70)
ROE 0.003
(0.94)
DUALITY 0.002
(1.49)
MH —0.005
(—1.14)
Constant 0.103 ***
(8.76)
Year Yes
Ind Yes
N 21,582
Adj R? 0.039

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with
clustering standard errors by firms.

5.2. Mediation Tests

We conduct a formal mediation test to examine if financial constraint and agency cost
are transmission channels for the impact of ESG performance on investment level. The
second part of this paper shows that, compared with firms with poor ESG performance,
firms with better ESG performance can reduce the degree of information asymmetry with
external investors by disclosing more information. Moreover, it can reduce the financing
constraint faced by firms, enhance their ability to invest, and thus influence the level of
corporate investment. We will test whether financing constraints play a mediating role
between corporate ESG performance and investment level. ESG considers stakeholders’
interests and takes the initiative to share the development results of the enterprise with
them. As the association between stakeholders and the enterprise grows, the management
of the enterprise is supervised by both shareholders and stakeholders. Therefore, the level



Sustainability 2023, 15, 2905

12 of 22

of corporate governance is improved, management opportunistic behavior decreases, the
agency cost faced by enterprises decreases, and management’s willingness to invest in
the enterprise increases. We will test whether agency costs play a mediating role between
corporate ESG performance and investment levels.

Referring to Kaplan and Zingales and Lei et al., we construct a KZ index to measure
the degree of financing constraints [52,53]. A larger KZ index implies a higher degree
of financing constraints faced by listed companies. Based on Tang, we use the corporate
overhead rate (AC) to measure agency costs [54]. The greater the corporate overhead
rate, the more pronounced the self-interest of management. The regression results of the
mediating effect analysis are presented in Table 4. From columns (2) and (3) of Table 4, it can
be seen that by increasing the content of information disclosure, ESG performance reduces
the degree of information asymmetry between firms and external investors, alleviates
the financing constraints, and improves the investment capacity of firms which improves
the level of corporate investment. From columns (4) and (5), it can be seen that ESG
performance reduces agency costs. Under performance pressure, management’s willingness
to invest increases and the level of investment consequently increases.

Table 4. Mediating effect regression results.

Variables 1 (2) 3) 4) (5)
INV1 KZ INV1 AC INV1
ESG 0.003 *** —0.032 *** 0.003 *** —0.003 *** 0.004 ***
(7.45) (—4.94) (6.35) (—4.83) (7.70)
Kz —0.006 ***
(—8.49)
AC 0.040 ***
(4.88)
SIZE 0.004 *** —0.246 *** 0.003 *** —0.010 *** 0.005 ***
(6.30) (—18.84) (3.66) (—10.70) (6.77)
LEV 0.016 *** 5.297 *** 0.046 *** —0.060 *** 0.018 ***
(4.54) (93.64) (9.35) (—=10.51) (5.14)
OCF 0.091 *** —13.027 *** 0.023 ** —0.092 *** 0.094 ***
(11.85) (—89.46) (2.06) (—8.56) (12.26)
CASH —0.052 *** —b5.308 *** —0.081 *** 0.013* —0.053 ***
(—12.08) (—67.48) (—13.95) (1.76) (—12.17)
TOBINQ 0.001 *** 0.131 *** 0.001 *** 0.004 *** 0.000 **
(3.01) (6.81) (4.27) (5.38) (2.37)
GROWTH 0.024 *** —0.308 *** 0.022 *** —0.020 *** 0.025 ***
(16.27) (—12.96) (13.54) (—14.31) (16.61)
AGE —0.017 *** 0.196 *** —0.016 *** 0.008 *** —0.017 ***
(—20.93) (16.08) (—17.40) (7.66) (—21.28)
SOE —0.006 *** 0.042** —0.006 *** —0.007 *** —0.006 ***
(—4.32) (2.08) (—3.57) (—3.43) (—4.12)
ROE 0.020 *** —0.789 *** 0.017 *** —0.083 *** 0.024 ***
(8.58) (—14.03) (6.95) (—16.59) (9.66)
DUALITY 0.004 *** —-0.014 0.004 *** 0.000 0.004 ***
(3.50) (—0.83) (3.32) (0.16) (3.49)
MH 0.001 —0.616 *** —0.002 —0.003 0.001
(0.16) (—11.75) (—0.50) (—0.73) (0.19)
Constant 0.011 7.077 *** 0.053 *** 0.332 *** —0.002
(0.75) (22.32) (3.37) (15.60) (—0.14)
Year Yes Yes Yes Yes Yes
Ind Yes Yes Yes Yes Yes
N 25,663 21,839 21,839 25,663 25,663
Adj R? 0.226 0.852 0.227 0.353 0.227

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with

clustering standard errors by firms.
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5.3. Heterogeneity Analyses

We set heterogeneity analysis variables based on mediation tests. We use company
size and ownership for heterogeneity analysis from the perspective of alleviating financing
constraints and use internal control and audit quality for heterogeneity analysis from the
perspective of reducing agency costs.

5.3.1. Company Size

Larger companies are typically founded earlier, have more developed corporate gov-
ernance, and possess greater risk-resistance. They may have established a more intricate
social network, have more funding channels, and be more profitable. Large firms face
fewer financing constraints than small and medium-sized enterprises (SMEs), and the
effect of ESG performance in reducing financing constraints to increase investment levels
is not significant in large firms [55]. In this paper, we introduce the size dummy variable
(SIZE_Big), which takes the value 1 if the firm’s size is greater than or equal to the industry
median for the same year, and 0 otherwise. The results of the regression are displayed in
column (1) and (2) of Table 5. As can be seen, the estimated coefficient of ESG is bigger when
SIZE_Big = 0 (empirical p-value = 0.060), confirming that the effect of ESG performance on
investment level enhancement is more pronounced in smaller firms.

Table 5. Heterogeneity analyses.

1

() 3) 4) (5) (6) (7) (8)

Variables INV1
SIZE Big=1  SIZE_Big=0 SOE=1 SOE=0 IC_High=1 IC_High=0 Bigd =1 Bigd =0
ESG 0.003 *** 0.004 *** 0.002 *** 0.003 *** 0.003 *** 0.004 *** 0.001 0.003 ***
(4.83) (6.57) (2.64) (5.72) (3.88) (6.52) (0.70) (6.86)
SIZE 0.003 *** 0.005 *** 0.001 0.008 *** 0.003 *** 0.006 *** 0.003 0.005 ***
(3.06) (3.76) (0.76) (8.30) (3.55) (6.64) (1.35) (6.78)
LEV 0.023 *** 0.012 *** —0.001 0.016 *** 0.021 *** 0.010 ** 0.006 0.012 ***
(4.40) (2.68) (—0.12) (3.58) (4.33) (2.37) (0.37) (3.28)
OCF 0.087 *** 0.088 *** 0.105 *** 0.100 *** 0.102 *** 0.088 *** 0.089 *** 0.101 ***
(7.31) (9.39) (8.91) (10.51) 9.77) (9.03) 2.77) (12.90)
CASH —0.056 *** —0.053 *** —0.052 *** —0.060 *** —0.058 *** —0.042 *#** —0.070 *** —0.054 ***
(-8.12) (—10.35) (—6.69) (—11.59) (—9.95) (~7.41) (—3.28) (—12.07)
TOBINQ 0.002 *** 0.001 *** —0.000 0.0071 *** 0.000 0.001 ** 0.001 0.001 ***
(3.61) (2.62) (—0.02) (3.73) (0.87) (2.25) (1.17) (3.51)
GROWTH 0.033 *** 0.012 *** 0.024 *** 0.024 *** 0.030 *** 0.016 *** 0.030 *** 0.024 ***
(14.81) (7.14) (9.36) (13.57) (12.98) (8.01) (3.22) (16.24)
AGE —0.015 *** —0.020 *** —0.009 *** —0.020 *** —0.016 *** —0.017 *** —0.004 —0.018 ***
(—11.69) (—20.42) (—5.87) (—20.66) (—15.02) (—15.34) (—1.46) (—20.35)
SOE —0.010 *** 0.001 —0.007 *** —0.004** —0.016 *** —0.005 ***
(—5.02) (0.30) (=3.72) (—2.14) (—2.66) (—3.57)
ROE 0.017 *** 0.021 *** 0.010 ** 0.020 *** 0.021 *** 0.024 *** 0.029 0.020 ***
(4.70) (6.93) (2.42) (6.79) (2.58) (8.90) (1.65) (8.27)
DUALITY 0.004 ** 0.005 *** 0.003 0.005 *** 0.005 *** 0.003 ** 0.003 0.005 ***
(2.06) (3.46) (1.34) (3.23) (3.18) (2.09) (0.57) (3.64)
MH 0.002 —0.000 —0.039* —0.001 0.004 —0.003 0.042 * —0.003
(0.28) (=0.10) (-1.72) (—0.14) (0.79) (—0.61) (1.78) (—0.66)
Constant —0.016 —0.016 0.047 ** —0.087 *** 0.001 —0.026 0.051 —0.018
(—0.76) (—0.33) (2.15) (—3.75) (0.04) (~1.22) (1.11) (—0.94)
Year Yes Yes Yes Yes Yes Yes Yes Yes
Ind Yes Yes Yes Yes Yes Yes Yes Yes
N 14,323 11,340 8314 17,349 11,797 10,550 1472 24,191
AdjR? 0.237 0.247 0.186 0.208 0.235 0.197 0.256 0.203
Empirical 0.060 0.020 0.060 0.040
p-value

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with
clustering standard errors by firms.
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5.3.2. Ownership

Compared with non-SOEs, SOEs have stronger political attributes and bear the respon-
sibility of maintaining social stability, thus the government may continuously import funds
to SOEs through banks without considering their performance [40]. Therefore, compared
with private firms, SOEs face fewer financing constraints [18,55], and the effect of ESG
performance in reducing financing constraints to enhance investment levels in state-owned
enterprises is not significant. The regression results are shown in column (3) and (4) of
Table 5. The result shows that the estimated coefficient of ESG is bigger when SOE = 0
(empirical p-value = 0.020), verifying that the investment level enhancement effect of ESG
performance is more significant in non-SOEs.

5.3.3. Internal Control

A well-designed and effectively implemented internal control system can promote
effective communication of information, improve the transparency of accounting informa-
tion and the quality of financial statements, reduce opportunistic management behavior,
reduce agency problems, and thereby enhance corporate performance [56]. Therefore, the
effect of ESG performance on reducing agency costs to increase investment levels is not
significant for firms with better internal control and higher corporate governance. In this
paper, we introduce a dummy variable for internal control level (IC_High) that takes the
value 1 if the firm’s internal control index score is greater than or equal to the industry
median for the same year, and 0 otherwise. Shenzhen Dibo Risk Management Technology
Co., Ltd. provides us the “DIB Internal Control Index of China-Listed Companies”. The
results of the regression are displayed in column (5) and (6) of Table 5. It is demonstrated
that the estimated coefficient of ESG is bigger when IC_High = 0 (empirical p-value = 0.060),
confirming that the effect of ESG performance on investment levels is more pronounced in
firms with lower internal control levels.

5.3.4. Audit Quality

Compared with companies audited by non-big4 accounting firms, companies audited
by big4 accounting firms have better accounting information quality, a greater likelihood
of exposure due to management opportunistic activities, and thus fewer agency issues.
Consequently, compared with companies audited by non-big4 accounting firms, the effect of
ESG performance on reducing agency costs to increase investment levels is not statistically
significant for companies audited by big4 accounting firms. This paper introduces a
dummy variable for audit quality (Big4) with the value 1 if the company is audited by a
big4 accounting firm and 0 otherwise. The regression results are presented in columns (7)
and (8) of Table 5. The result demonstrates that the estimated coefficient of ESG is bigger
when Big4 = 0 (empirical p-value = 0.040), confirming that the effect of ESG performance
on investment level is more pronounced in firms audited by non-big4 accounting firms.

6. Robustness Checks
6.1. Replacing the Explanatory and Explained Variables

In the robustness test, based on Lu et al. and Xu and Chen [57,58], we replace the firm
investment level variable (INV1) with the natural logarithm of firm net investment (INV2).
We also consider the possible effects of the different methods of defining the explanatory
variables on the results: (1) defining the explanatory variables as dummy variables A
(inclusive) and above as 1, otherwise as 0; (2) assigning the explanatory variables to be
averaged quarterly. The results are presented, respectively, in columns (1)-(3) of Table 6. It
can be seen that the results of this paper are robust.
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Table 6. Robustness test: replacing explanatory and explained variables.

. (1) () 3)
Variables
INV2 INV1 INV1
ESG 0.103 ***
(10.48)
ESG-Dum 0.011 **
(2.11)
ESG-Aver 0.004 ***
(6.98)
SIZE 1.076 *** 0.005 *** 0.004 ***
(72.16) (7.91) (6.19)
LEV 0.066 0.013 *** 0.016 ***
(0.74) (3.62) (4.54)
OCF 2.300 *** 0.092 *** 0.091 ***
(14.35) (11.93) (11.83)
CASH —1.127 *** —0.051 *** —0.052 ***
(—10.03) (—11.77) (—12.06)
TOBINQ —0.001 0.001 *** 0.001 ***
(—0.22) (2.94) (3.04)
GROWTH 0.049 ** 0.024 *** 0.024 ***
(2.11) (16.16) (16.30)
AGE —0.315 *** —0.018 *** —0.017 ***
(—18.91) (—21.81) (—=20.71)
SOE —0.123 *** —0.005 *** —0.006 ***
(—3.25) (—3.54) (—4.36)
ROE 0.349 *** 0.024 *** 0.021 ***
(4.84) (9.92) (8.66)
DUALITY 0.039 0.004 *** 0.004 ***
(1.60) (3.38) (3.50)
MH 0.028 0.002 0.000
(0.41) (0.55) (0.10)
Constant —4.228 *** 0.004 0.011
(—13.53) (0.26) (0.75)
Year Yes Yes Yes
Ind Yes Yes Yes
N 24,777 25,663 25,653
Adj R? 0.636 0.223 0.226

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with

clustering standard errors by firms.

6.2. Quantile Regression

To investigate whether the relationship between ESG performance and corporate
investment level is affected by the level of investment, we conduct quantile regression at
the 50th percentile of investment level. The results are shown in Table 7. The coefficient of
ESG performance is significantly positive in the quantile regression, which indicates that
ESG performance is conducive to promoting investment level for both higher and lower

investment level companies.
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Table 7. Robustness test: quantile regression.

)

Variables INV1
ESG 0.003 ***
(8.34)
SIZE 0.003 ***
(5.94)
LEV 0.001
(0.31)
OCF 0.077 ***
(13.41)
CASH —0.036 ***
(—9.91)
TOBINQ 0.001 **
(2.05)
GROWTH 0.014 ***
(11.17)
AGE —0.013 ***
(—18.97)
SOE —0.002 **
(—2.32)
ROE 0.011 ***
(6.28)
DUALITY 0.002 **
(2.31)
MH 0.001
(0.40)
Constant —0.033 ***
(—2.75)
Year Yes
Ind Yes
N 25,663
R? 0.195

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with
clustering standard errors by firms.

6.3. Instrumental Variables

To overcome the endogeneity caused by omitted variables, we use the instrumental
variables approach for a robustness test. Enlightened by Xie and Lyu, we use the number
of “Pan-ESG” funds investing in a particular company (FQ) as an instrumental variable
for corporate ESG performance [46]. Public funds are important institutional investors
that can influence corporate ESG-related policies through active communication with the
management of listed companies, “voting with their feet”, and shareholder proposals,
which has a positive relationship with corporate ESG performance. At the same time, since
the establishment and size of a “Pan-ESG” fund are determined by the fund company, and
the portfolio of holdings and changes are determined by the fund manager, being held by a
“Pan-ESG” fund does not have a direct impact on the level of corporate investment. The
number of “Pan-ESG” funds investing in a particular company (FQ) satisfies the hypothesis
of correlation and exogeneity, so this can be considered an effective instrumental variable
for explanatory variable in this paper. Considering that the impact of public funds has a
certain lag, the number of funds is taken as a one-period lag in the regression process. The
regression results of the instrumental variables are presented in Table 8. Columns (1) and (2)
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show the results of the first stage and second stage regressions of the instrumental variables
method, respectively. Column (1) shows that the coefficient estimates of the instrumental
variable lagged one-period FQ are significantly positive at the 1% level, indicating that the
instrumental variable is significantly positively related to the endogenous variable ESG
performance. Column (2) shows that the coefficient estimates of ESG performance are
significantly positive at the 10% level, indicating that there is a positive relationship between
ESG performance and investment level, further verifying H1 of this paper. Meanwhile, the
Cragg-Donald Wald F statistic and Kleibergen—Paap rk Wald F statistic have large values,
indicating that there is no weak instrumental variable. Thus, the regression results are

more reliable.

Table 8. Robustness test: instrumental variables.

(¥)) 2
Variables First Stage Second Stage
ESG INV1
ESG 0.026 *
(1.85)
L.FQ 0.012 ***
(5.13)
SIZE 0.276 *** —0.005
(14.60) (—1.30)
LEV —0.935 *** 0.050 ***
(=7.59) (341)
OCF 0.244 0.112 ***
(1.04) (7.24)
CASH 0.323 ** —0.079 ***
(2.26) (—8.34)
TOBINQ —0.007 0.002 ***
(—0.99) (3.29)
GROWTH —0.154 *** 0.029 ***
(—4.40) (8.51)
AGE —0.107 *** —0.011 ***
(—4.67) (—4.86)
SOE 0.280 *** —0.018 ***
(5.74) (—3.65)
ROE 0.993 *** —0.006
(6.68) (—0.38)
DUALITY —0.047 0.007 ***
(—1.25) (3.12)
MH 0.161 —0.005
(1.51) (—0.66)
N 8340 8340
Year Yes Yes
Ind Yes Yes
Cragg-Donald Wald F statistic 30.74
Kleibergen—Paap rk Wald F statistic 26.32

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with
clustering standard errors by firms.
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6.4. One-Period Lag and Fixed Effects

To further control for unobservable firm characteristics factors, we use a fixed effects
model for the regressions (column (1) in Table 9). In this paper, the explained variables are
lagged by one period to reduce the two-way causality problem, and the results are reported
in column (2) of Table 9. Both fixed effects regression results and the lagged one-period
investment level show that the coefficient of ESG performance is significantly positive at
the 1% level, thus indicating the robustness of the results in this paper.

Table 9. Robustness test: one-period lags and fixed effects.

. @ (2)
Variables
INV1 EINV1
ESG 0.003 *** 0.003 ***
(7.07) (3.04)
SIZE 0.015 *** 0.012
(10.26) (1.43)
LEV 0.005 0.042 *
(0.95) (1.84)
OCF 0.002 0.022
(0.37) (0.31)
CASH —0.026 *** —0.033 ***
(—4.98) (—3.75)
TOBINQ 0.000 0.027
0.77) (1.50)
GROWTH 0.018 *** 0.002
(12.92) (0.29)
AGE —0.022 *** —0.011 ***
(—13.47) (—6.53)
SOE —0.010 *** —0.003
(—3.41) (—1.24)
ROE 0.017 *** 0.030 ***
(6.72) (2.75)
DUALITY 0.003 ** 0.001
(2.45) (0.37)
MH 0.013* —0.002
(1.86) (—0.35)
Constant —0.214 *** —0.249
(—5.47) (—1.09)
Year Yes Yes
Ind Yes Yes
N 25,663 21,607
Adj R? 0.136 0.181

Notes: ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively. This table reports results with
clustering standard errors by firms.
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7. Conclusions

We investigate the relationship between corporate ESG performance and investment
level in light of the rapid growth of ESG. By disclosing more information, companies with
better ESG performance can reduce information asymmetry with external investors, allevi-
ate financing constraints, and improve investment capability. They can increase investment
opportunities by establishing stronger relationships of trust and networking with stake-
holders. In addition, they may increase management’s willingness to invest by reducing
risks and agency cost. When companies are located in regions with a higher degree of
marketization, the investment enhancement effect of ESG performance is more significant.
Further analysis reveals that the level of investment caused by ESG performance is con-
sistent with the company’s current development, resulting in an increase in investment
efficiency. The mediation test demonstrates that ESG performance increases the level of
corporate investment by easing financing constraints and decreasing agency costs. An
analysis of heterogeneity reveals that ESG performance is more likely to alleviate financing
constraints, reduce agency costs, and ultimately increase investment levels in firms that are
a smaller size, are not state-owned, have lower internal control standards, and are audited
by non-big4 accounting firms. After a series of robustness tests, the conclusions of this
paper are still reliable.

Firms should enhance their ESG strategies and processes. As high ESG performance
could relax financing constraints and reduce agency costs, thereby improving investment
expenditure and investment efficiency, firms should integrate ESG deeply into all operation
processes, improve ESG to build a differentiated competitive advantage, and ultimately
achieve long-term sustainable growth and shared value creation. In addition, under the
circumstances of less government intervention, greater competitive pressure, and better
legal environments, ESG may play a better role in mitigating financing constraints and
improving investment efficiency, and firms are more willing to use ESG performance as a
competitive tool; therefore the government should reduce intervention in the enterprise, let
the market play the role of resource allocation, improve the legal system, strengthen ESG
information disclosure, such as making the requirement that companies should disclose
ESG reports on time in the Securities Law or Measures for the Administration of Information
Disclosure by Listed Companies, and gradually promote the implementation of ESG
relevant policies.

Our study is limited because we use listed companies from China as a sample, and it is
not clear whether the results are applicable to firms from other countries. Further research
may extend our analysis by using a sample of firms from countries that have different
characteristics compared with China. In addition, further research may also include the
use of continuous ESG proxy variables for analysis.
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Appendix A

Table Al. Definition and measurement of study variables.

Variable Observations
The ratio of a firm’s net investment to its total assets at the beginning of the period, where net investment is
INV1 the cash spent on the acquisition of fixed assets, intangible assets, and other long-term assets in year t of
company i minus the net cash recovered from the disposal of fixed assets, intangible assets, and other
long-term assets.
ESG ESG rating from low to high is denoted from 1 to 9
MKI Total marketization index greater than or equal to the median of the same industry in the same year takes the
value of 1, otherwise, it is 0
GI/NSI/PI/FI/LI The definitions of the sub-indexes are similar to the total marketization index
SIZE In(total assets + 1)
LEV Gearing ratio
OCF Net cash flow from operating activities divided by total assets
CASH Total monetary funds divided by total assets
TOBINQ Tobin’s Q is equal to the market value divided by the book value of total assets
GROWTH Increase rate of main business revenue
AGE In(Number of years on the market)
SOE State-owned enterprises take the value of 1, otherwise 0
ROE Return on Net Assets
DUALITY If a person is both the general manager and the chairman of the board, we take the value of 1, otherwise it is 0
MH Number of shares held by management divided by the total number of shares
Year Dummy variable of year
Ind Dummy variable of industry
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