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Abstract: ESG (Environmental, Social, and Governance) performance is an essential indicator for
measuring the sustainability of corporations. It has received increased attention from capital market
participants after the proposal of the ‘dual carbon’ goal. Innovation is a necessary skill for corporations
to compete in the market. Therefore, this study investigates the impact of innovation on the ESG
performance of corporations based on the dual incentive perspective of government subsidies and
equity incentives. Using data of China’s A-share main board listed corporations from 2017 to 2022,
OLS (Ordinary Least Squares) models are constructed to conduct empirical research. The results show
that enhanced innovation can significantly improve corporate ESG performance. This paper also
conducts other tests to ensure the robustness of the findings and address potential endogeneity issues.
Further analysis shows that both using government subsidies as external incentives and using equity
incentives as internal incentives can positively moderate the above findings. Heterogeneity analyses
discover that government subsidies granted to asset-advantaged corporations have a more substantial
moderating effect than those granted to asset-weakened corporations; equity incentives granted to
core technical staff have a more substantial moderating effect than those granted to executives. The
concept that innovation with dual incentives can enhance corporate ESG performance can aid in
developing programs to improve their ESG performance and generate novel ideas for high-quality,
sustainable development.

Keywords: innovation; ESG performance; government subsidies; equity incentives; sustainable
development

1. Introduction

Given ongoing global trade frictions, intensifying geopolitical conflicts, and frequent
extreme weather events, it is crucial for corporations to achieve high-quality, sustainable
development [1]. The demand for nonfinancial information, such as socially responsible
reports or ESG reports, continues to rise as the focus on sustainable corporate investing
increases [2]. About 50 percent of corporations registered with the U.S. SEC (Securities and
Exchange Commission) provide sustainability information in their regulatory filings [3].
The E.U. (European Union) has finalized CSRD (the Corporate Sustainability Reporting
Directive), which will impose more detailed sustainability reporting requirements on E.U.
corporations to meet investor demand [4]. In China, especially after the “dual-carbon” goal
was proposed, the use of ESG performance as a measure of corporate sustainability has also
received widespread attention [4]. The construction of the ESG system has officially entered
an accelerated period of development due to the dual impetus of Chinese regulators and
the capital market. The number of A-share main board listed corporations voluntarily
disclosing ESG or social responsibility reports has been increasing. In the whole year of
2022, 1455 corporations disclosed ESG or social responsibility reports in the A-share market,
with a disclosure rate of 28.65%. The disclosure rate of ESG or social responsibility reports
of industries, including mining, electricity, heat, gas, and water production and supply, and
many other energy-consuming industries, has exceeded 50%.
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Based on the above statement, corporations in today’s market environment should not
only limit their sights to maximizing profits when setting business objectives but should
also thoroughly consider the interests of external stakeholders [5], i.e., corporations should
be responsible not only to shareholders and creditors but also to external stakeholders, such
as consumers, governmental departments, local residents, the media, and environmental
protection groups [6]. According to the stakeholder theory, corporations can realize the
convergence of their interests and the interests of external stakeholders by assuming more
social responsibility and ultimately achieving sustainable development [7,8]. On the one
hand, the survival and development of corporations need to be supported by external
stakeholders [9], and harming their interests will inevitably fail to produce positive feed-
back; on the other hand, in the capital market, where ESG performance is the benchmark,
potential investment institutions and the public pay more attention to the performance
of corporations in terms of environment, society, and governance [10,11]. Scholars have
conducted numerous studies on the relationship between ESG performance and corporate
governance in various aspects. More and more studies show that the ESG performance of a
corporation has a direct impact on its investment performance, financing difficulty [12],
and corporate performance [13,14] and even affects the stability of the capital market on
a macro level [15]. From a long-term perspective, the better the ESG performance of a
corporation, the stronger its sustainable development ability [16]. Therefore, improving
corporations’ ESG performance has become a new topic that deserves the attention of
researchers [17,18]. However, at this stage, most of the research stays at the level of proving
the usefulness of ESG performance, and there is less research on the methods to improve the
ESG performance of corporations. Most of the studies on how to improve corporate ESG
performance remain at the macro level. Abdullah et al. believe that reducing geopolitical
risks will improve corporate ESG performance [19], Abakah et al. believe that reducing
monetary policy uncertainty will improve ESG performance [20], and Jiang et al. believe
that green credit policies will improve ESG performance [21]. There are also a few studies
that analyze the ways to improve corporate ESG performance at the micro level. Zhang et al.
argue that foreign ownership can effectively improve corporate ESG performance [22], and
Cohen et al. argue that granting ESG compensation to executives can effectively improve
corporate ESG performance [23].

As the world’s second-largest economy, China is undergoing a critical transformation
from ‘Made in China’ to ‘Created in China’ [24]. Innovation has become a core competi-
tiveness for corporations to maintain high-quality and sustainable development [25]. It is
worth researching whether improving innovation can enhance the ESG performance of
corporations. Meanwhile, to boost the innovation of corporations, the government offers a
range of subsidies, while corporations themselves create equity incentives for executives
and key technical staff. Can these dual incentives effectively enhance the relationship
between corporation innovation and its ESG performance? Additionally, is there a varying
moderating effect of government subsidies for different grant recipients? Does the moder-
ating effect of equity incentives differ among employees? Conducting an in-depth study of
these questions can enhance ESG performance, thereby improving the corporate ability to
achieve high-quality, sustainable development.

The results of the empirical study conducted in this paper by constructing an OLS
model indicate that innovation plays a vital role in enhancing corporate ESG performance.
Further research shows that both government subsidies and equity incentives positively
moderate the benchmark regression. The heterogeneity test shows that government subsi-
dies granted to asset-advantaged corporations moderate stronger than those granted to
asset-weakened corporations, and equity incentives granted to core technical staff moderate
stronger than those granted to senior executives.

The marginal contributions of this paper are mainly in the following three aspects.
First, this paper explores the impact of corporate innovation on ESG performance. A large
number of research results are sufficient to illustrate the importance of ESG performance for
corporate sustainable development, and how to improve ESG performance has become an
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issue of concern, which is further enriched in this research direction in this paper. Second,
this paper considers the important moderating role of internal and external dual incentives
in studying the relationship between innovation capability and corporate ESG performance.
At the government level, the government has increased subsidies to corporations in recent
years to ensure the overall high-quality and sustainable development of the capital market;
at the corporation level, corporations have also increased equity incentives for managers
and key technical staff to ensure their survival and advancement in the fierce market
competition. Third, this paper found that there are apparent differences in the moderating
effect of giving incentives to different objects on the main effect, which is manifested in
the fact that the moderating effect of giving government subsidies to asset-advantaged
corporations is significantly better than that of asset-weakened corporations and that the
moderating effect of giving equity incentives to core technical staff is significantly better
than that of senior executives, which is a discovery that provides a new idea for the
formulation of government subsidy and equity incentive policies.

2. Literature Review and Research Hypothesis
2.1. Innovation and Corporate ESG Performance

While traditional economic studies tend to focus on profit maximization as the only
goal of corporations, Friedman suggested in the 1970s that the social responsibility of cor-
porations is to maximize profits while complying with legal and ethical rules [26]. The idea
that, in a free corporation system, corporate managers must be accountable to shareholders
and satisfy their demands is a view that has been widely accepted in the capital market over
the past few decades, but it has notable pitfalls. Capitalists overly focused on self-interest
may be tempted to lower the quality of their products, exploit the rights of their employees,
and ignore the impact on the environment. With the growing awareness of social responsi-
bility and the role of the market selection mechanism, the external stakeholders are paying
more and more attention to the possible impact of business activities on environmental,
social, and governance factors, and investors and consumers are willing to sacrifice some of
the benefits or costs to support the adoption of environmentally friendly technologies and
improve workers’ rights [27,28]. The concept of ESG was first introduced by the United
Nations Global Compact in a report in 2004.

Unlike traditional financial indicators, which only measure corporate operational
performance, ESG has a certain degree of externalities [29], and according to neoclassical
economic theory, externalities can have a negative impact on corporate operations; however,
more and more research has found that in the asymmetric information environment,
the better the corporate ESG performance, the easier it is to gain the trust of external
stakeholders [30]. As the epitome of sustainability at the corporate level, ESG aims to take
into account the impact of environmental, social, and governance factors on corporate
ability to achieve sustainable development in the medium to long term.

Most of the existing research on the factors affecting corporate ESG performance
focuses on the macro-control level, such as climate risk [31], environmental protection in
specification [32], and tax system greening [33], and there are fewer studies on how to
improve ESG performance from the corporate level. In the face of the return of high-end
manufacturing industries and the challenge of the low-cost advantage of late-developing
countries, the key to maintaining high-quality and sustainable development of Chinese
corporations lies in their ability to innovate, and the vital yardstick to measure whether
corporations ensure high-quality and sustainable development is their ESG performance.
Based on existing research and the definitions of ESG rating standards by mainstream ESG
organizations, this paper argues that corporate innovation can significantly improve ESG
performance for the following reasons.

First, as a major player in the market economy, corporations inevitably have a negative
impact on the environment in the process of value creation through resource utilization [34].
Chinese corporations should seize the development opportunity to accelerate the green
transformation at the historical node of the alternation of old and new dynamics, and the
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critical point of green transformation lies in innovation. According to the resource-based
theory [35], green technological capability refers to the valuable, scarce, and irreplaceable
necessary green technological resources owned by corporations, which are manifested ex-
plicitly in the form of technicians, advanced equipment, and patented knowledge [36]. The
integration and innovation of these resources can improve the efficiency of energy utiliza-
tion and reduce energy consumption from the root, further improve the final environmental
protection ability, and ultimately reduce the level of environmental pollution.

Second, after the corporation innovation project completes its transformation from the
research stage to the development stage, it is more likely to produce new green products
or new patents, which will, to a certain extent, make the corporate products heteroge-
neous from other products of the same type [37], form technological barriers, and gain
more market attention, thus enabling the corporation to have more substantial market
competitiveness. In the long run, increased market competitiveness will bring increased
economic benefits to the corporation so that the corporation will have more energy to focus
on product quality, improve employee welfare, and devote itself to social philanthropy.

Third, according to the higher-order theory, the behavioral decisions of corporations
are influenced by the experience, values, and personality of corporate executives, i.e., the
cognitive level of governance and management greatly determines whether the corporation
is able to achieve economic benefits while paying attention to the sustainable development
of green innovation. Therefore, based on the Smile Curve Theory, on the one hand, increas-
ing green innovation can help reduce the cost of the corporation and increase the value
added of the corporation, which is responsible for the stakeholders [38]; on the other hand,
increasing investment in innovation can be realized through the acquisition of corporate
brands, which can harvest the value of technology as well as strategic assets including
management ability and serviceability, and thus lead to the improvement of the corporate
governance ability [39].

In order to measure the innovation of corporations more comprehensively, this paper
selects three indicators to measure innovation: innovation input, innovation output, and
innovation sustainability.

Innovation input is the starting point for innovation activities. According to the
resource-based theory, the key for corporations to develop sustainability lies in the intro-
duction of valuable, scarce, irreplaceable, and critical technological resources in the form of
skilled personnel, advanced equipment, and proprietary knowledge, among others [40].
The introduction of such resources requires adequate financing, and innovation input is
a crucial explanatory factor in measuring the willingness and ability of corporations to
innovate [41].

Innovation output is the achievements of innovation activities. Innovation output
increases the knowledge accumulation of a corporation, and the higher the innovation
output of a corporation, the more resources it has available for its own use. A corporation
with independently developed innovative products can not only meet the demand for ad-
vanced technology in production but also meet the government’s mandatory environmental
regulations [42].

Innovation sustainability reflects the continuity and long-term nature of corporate
innovation because corporation innovation activities, especially high-quality innovation,
often take a long time to carry out, have a high degree of uncertainty, and have a high
demand for corporate capital, so the test of whether corporate innovation is sustainable or
not can prove that innovation can effectively contribute to improving the level of corporate
ESG [43].

Based on the above analysis, this paper proposes Hypotheses 1a, 1b, and 1c.

H1a. Increased innovation input can improve corporate ESG performance.

H1b. Increased innovation output can improve corporate ESG performance.
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H1c. Increased innovation sustainability can improve corporate ESG performance.

2.2. Innovation, Government Subsidies, and Corporate ESG Performance

The economic discussion of government subsidies first appeared in the 1920s in Pigou’s
Welfare Economics. Pigou believed that since the market can never reach a state of perfect
competition, social resources cannot naturally reach the optimal state of allocation, and at
this time, government intervention is necessary. The government, in the form of subsidies
to producers, helps the entire capital market achieve a relative state of equilibrium [44].
Since the development of government subsidies, R&D (Research and Development) subsidy
programs for corporations in various countries around the world have basically formed
a perfect system. Especially in the world’s scientific and technological powerhouses,
government subsidy programs have achieved considerable results after a long period
of practice. Although the Chinese government started its government subsidy program
relatively late, it has been more efficient in policy formulation and implementation. In
recent years, the Chinese government has implemented a series of subsidy programs with
broad coverage, taking complete account of the country’s national conditions [45].

Government subsidies can provide corporations with direct financial support for
innovation and have the attribute of resources, especially for corporations in fierce market
competition and with high-intensity R&D needs [46]. From the perspective of resource
supply, government subsidies provide corporations with direct and indirect financial
support [47], which reduces the marginal cost of corporate investment in innovation and
reduces the risk of delaying or suspending research and development due to cash flow
shortage. From the perspective of signaling theory, government subsidies release positive
signals for investors, consumers, and other stakeholders and enhance market confidence,
especially for corporations with financing needs; the more serious the information asym-
metry, the higher the financing constraints faced by the corporation, so the government
subsidies to a large extent reduce the doubts of external institutions and the operating abil-
ity of the corporation and reduce the information gap between the two [48]. Based on the
above analysis, this paper suggests that government subsidies may have a positive effect on
the relationship between innovation capability and the ESG performance of corporations.
Based on the above analysis, this paper proposes Hypothesis 2.

H2. Government subsidies can enhance the positive impact of innovation on corporate ESG
performance.

2.3. Innovation, Equity Incentives, and Corporate ESG Performance

Equity incentives enable employees to form a community of interest with the cor-
poration, promote the long-term stable development of the corporation, reduce agency
costs, and inhibit the short-sighted behavior of managers [49]. China’s equity incentives
have begun to develop vigorously since the implementation of the “Administrative Mea-
sures for Enterprise Equity Incentives (Implementation)” in 2006. By analyzing the equity
incentive programs of corporations in recent years, it can be found that the main bene-
ficiaries of equity incentives are executives and core technical staff, and at the present
time, when innovation has become one of the most important components of productivity
of corporations, the strength of corporate equity incentives has shown a trend of overall
improvement, with the proportion of equity incentives for the core technical business
personnel increasing significantly.

For corporate executives as policymakers, their will directly affects the development
path of the corporation to a large extent [50]; however, based on the principal-agent
theory and the management defense hypothesis, in the case of asymmetric information
between managers and governors, managers may neglect the cultivation of the sustain-
able development ability of the corporation for the purpose of pursuing its own interest
maximization [51]. Giving executives equity incentives and tying their interests to the cor-
poration can, to a certain extent, avoid the short-sightedness of executives and effectively
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encourage them to take the long-term interests of the corporation into account when mak-
ing strategic decisions [52]. For the core technical staff, equity incentives are the main force
of innovation. Core technical staff are the source of corporation value creation, and they
play an important role in every process of R&D and directly affect the conversion efficiency
of R&D inputs and the quality of the final results. The granting of equity incentives to
the core technical staff is conducive to the cultivation of their sense of ownership and the
enhancement of their innovation ability, which further promotes the positive development
of the corporation [53]. Based on the above analysis, this paper proposes Hypothesis 3.

H3. Equity incentives can enhance the positive impact of innovation on corporate ESG performance.

2.4. Government Subsidies for Corporations of Different Sizes

Existing studies have shown that the role of government subsidies varies considerably
depending on who they are granted to. It has been argued that, based on Schumpeter’s
Hypotheses [54], the market power of asset-advantaged corporations ensures that govern-
ment subsidies can adequately improve the efficiency and quality of innovation, whereas
asset-weakened corporations are less motivated and conduct R&D mainly for the pur-
pose of obtaining financial support from government subsidies. It is also argued that
asset-weakened corporations are, in principle, more in need of government subsidies than
asset-advantaged corporations because they are more financially constrained and more
willing to undertake innovative R&D activities to improve their competitiveness [55]. This
paper argues that, in terms of capital thickness, asset-advantaged corporations have com-
pleted the original accumulation of capital after development and innovation, while most
asset-weakened corporations are in the initial stage of development and have a relatively
large demand for capital; in terms of technological capabilities, asset-advantaged corpo-
rations have strong capital as a guarantee, compared with asset-weakened corporations,
which are more capable of focusing on innovative R&D. Therefore, this paper proposes
Hypothesis 4.

H4. There is a stronger moderating effect of government subsidies for asset-advantaged corporations
than for asset-weakened corporations.

2.5. Corporation Equity Incentives for Different Employees

Most corporations that implement equity incentive policies mainly benefit from execu-
tives and core technical staff, and this paper argues that the impact of equity incentives on
them is somewhat different. On the one hand, with core technical staff, as a direct partici-
pant in innovation work, their behavior will directly affect the corporate innovation ability
and the efficiency of result transformation [56]; at the same time, additional conditions
of the equity incentive policy force the core technical staff to wait for a certain period of
time before unlocking the equity; this practice also reduces the mobility of core technical
personnel, which is beneficial to the development of the long-term innovation work [57].
On the other hand, the indicators to measure the ability of the executive include not only
the innovation ability, but also the profitability and the stock price, and the temporary
fluctuation of the performance of the stock price may put short-term pressure on the ex-
ecutives [29], and in this case, the executives may not fully focus their work on the R&D.
Therefore, granting equity incentives to core technical staff may make a greater degree
of positive contribution to the relationship between innovation capability and the ESG
performance of corporations. Therefore, this paper proposes Hypothesis 5.

H5. There is a stronger moderating effect of corporation equity incentives for core technical staff
than for executives.

The framework of this study is shown in Figure 1.
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3. Research Design
3.1. Data

This paper takes A-share main board listed corporations from 2017 to 2022 as the
research sample. Considering the accuracy of the data, this paper has processed the sample
data as follows: (1) excluding the data of ST (Special Treatment, risk warning) corporations
and *ST (delisting risk warning) corporations; (2) excluding the data not included in
CSMAR (Chinese Research Data Services); (3) excluding the data of non-capitalized R&D
expenditure. After the above screening, a total of 5127 observations are obtained in this
paper; ESG data are from the Huazheng ESG rating database, patent data are from CNRDS
(Chinese Research Data Services), and all other data are from the CSMAR.

3.2. Variable Definition
3.2.1. Dependent Variable

ESG performance (ESG). ESG performance consists of three different dimensional mea-
sures: Environmental, Social, and Governance. The breakdown indicators of mainstream
ESG organizations are somewhat different, but the overall difference is not significant.
Referring to the previous research experience and combined with the research content of
this paper, we choose the Huazheng ESG rating system [58,59], which gives nine grades of
“AAA-C” rating to the evaluated subject, and the corresponding value of this paper is 9 to
1. The higher the score, the better the ESG performance of the evaluated subject [24]. The
Huazheng ESG rating system draws on the core essence of international ESG, combines
the current situation of China’s information disclosure and corporate characteristics, and
builds a top-down evaluation system. The reason why we chose The Huazheng ESG
Rating System is because it covers all A-share main board listed corporations and is the
mainstream ESG rating system in China.

3.2.2. Dependent Variables

Innovation (INN). In order to take into account the reliability of empirical evidence
and data availability, this paper comprehensively measures corporate innovation (INN)
from three aspects: innovation input (INNI) [60], innovation output (INNO) [61], and
innovation sustainability (INNS). The natural logarithm of the amount of R&D investment
plus one was used as a measure of INNI (In empirical research, taking the natural logarithm
after adding one can avoid the meaningless scenario of directly taking the natural logarithm
of variables with a value of 0, preserve the economic significance of the variables, facilitate
comparison and analysis, and maintain the normality of the data, with the same below.);
the natural logarithm of the number of patents filed in the year plus one was used as a
measure of INNO; and the natural logarithm of the incremental intangible assets of the
corporation in the year plus one was used as a measure of INNS.
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3.2.3. Control Variables

This paper selected corporation profitability (ROA), corporation age (AGE), type of
audit opinion (OPI), type of shareholding (SOE), and equity concentration (TOP1) as control
variables in this paper. ROA is measured by the ratio of net income to balance sheet total;
AGE is measured by the natural logarithm of the number of years the corporation has been
in existence; OPI takes the value of 1 if it is an unqualified opinion and 0 otherwise; SOE
takes the value of 1 if it belongs to the government shareholding and 0 otherwise; and
TOP1 is measured by the proportion of shares held by the first largest shareholder.

3.2.4. Moderator Variables

Government subsidies (SUB) and equity incentives (E.I.). The study of incentive
policy should fully consider both the internal and external perspectives of the corporation.
Government subsidies provide external incentives for the corporation, and equity incentives
provide internal incentives for managers and key technical staff, so this paper selected
government subsidies and equity incentives as moderator variables. In this paper, the
amount of government subsidies reported in the annual reports of corporations is used as
a measure of the incentive role of government subsidies, and the total number of shares
issued for stock incentives reported in the table of stock incentive programs of corporations
is used as a measure of the incentive role of stock incentives. In order to reduce the impact
of heteroskedasticity on the empirical results, the natural logarithm of the above two
indicators plus one is taken as the measure, with all variables defined in Table 1.

Table 1. Definition and measurement of variables.

Variable Definition

ESG Huazheng ESG Rating Index
INNI LN (R&D expenditure + 1)
INNO LN (Number of patents + 1)
INNS LN (End-of-year intangible assets—Beginning-of-year intangible assets + 1)
SUB LN (Government subsidies + 1)
EI LN (Total number of shares for equity incentive + 1)

ROA Net profit divided by total asset balance
AGE LN (Years since the establishment of the corporation + 1)
OPI The unqualified audit opinion is coded as 1, otherwise 0
SOE A state-owned corporation is coded as 1, otherwise 0

TOP1 The proportion of shares held by the largest shareholder

3.3. Model

To test the empirical relationship between innovation capability and corporate ESG
performance, model (1) is constructed:

ESGi,t = α0 + α1 INNi,t + ΣαnControlsi,t + Industry + Year + εi,t (1)

ESGi,t represents corporate ESG performance; INNi,t represents corporate innovations
(including INNIi,t, INNOi,t, and INNSi,t); Controlsi,t represents a set of control variables;
the subscript i represents individual stocks; the subscript t represents the period; Industry
represents industry fixed effects; Year represents time fixed effects; εi,t represents the
random error term; α represents a coefficient.

To test the effect of incentive policies on the relationship between innovation and corpo-
rate ESG performance, two moderating variables, government subsidies (SUB) and equity
incentives (E.I.), and their interaction terms with innovation are included in models (2) and (3):

ESGi,t = β0 + β1 INNi,t + β2SUBi,t + β3 INNi,t × SUBi,t + ΣβnControlsi,t + Industry + Year + εi,t (2)

ESGi,t = β0 + β1 INNi,t + β2EIi,t + β3 INNi,t × EIi,t + ΣβnControlsi,t + Industry + Year + εi,t (3)
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SUBi,t represents government subsidies; EIi,t represents equity incentives; INNi,t × SUBi,t
represents the interaction term between innovation and government subsidies; INNi,t × EIi,t
represents the interaction term between innovation and equity incentives; β represents a
coefficient, with the remaining symbols having the same meaning as model (1).

4. Results
4.1. Descriptive Statistics

Table 2 shows the descriptive statistics of the main variables of the sample corporations.
The mean of the explanatory variable ESG performance (ESG) is 4.189, the median is 4.000,
and the mean is larger than the median, indicating a right-skewed distribution phenomenon;
the standard deviation is 1.164, and the mean corresponds to the ratings between BBB and
B.B., indicating that the ESG performance of corporations as a whole is reasonably good,
but a large number of corporations still have room for improvement.

Table 2. Descriptive statistics.

Variable N Mean SD Min Median Max

ESG 5127 4.189 1.164 1.000 4.000 8.000
INNI 5127 18.850 1.495 11.640 18.800 24.050
INNO 5127 2.114 1.858 0.000 2.079 9.577
INNS 5127 11.180 8.561 0.000 16.150 24.670
SUB 5127 17.160 2.352 0.000 17.270 23.230
EI 5127 2.674 6.083 0.000 0.000 21.28

ROA 5127 0.024 0.100 −2.120 0.0310 0.759
AGE 5127 0.370 0.483 0.000 0.000 1.000
OPI 5127 0.970 0.171 0.000 1.000 1.000
SOE 5127 3.028 0.281 1.792 3.045 3.970

TOP1 5127 0.310 0.148 0.0180 0.288 0.891

4.2. Test of Correlation Coefficient

Table 3 shows the results of correlation coefficient tests among the explanatory vari-
ables, core explanatory variables, moderating variables, and control variables, which show
that the correlation coefficients among the variables are less than 0.5, i.e., there is no multi-
collinearity problem among all the variables in this paper. Among them, the correlation
coefficients between the three core explanatory variables and the explained variables are
0.279, 0.241, and 0.142, respectively, which are all significant at the 1% level. Therefore, the
selection of the core variables in this paper is reasonable.

Table 3. Test of the correlation coefficient.

Variable ESG INNI INNO INNS SUB EI ROA SOE OPI AGE TOP1

ESG 1

INNI 0.279
*** 1

INNO 0.241
***

0.410
*** 1

INNS 0.142
***

0.200
***

0.096
*** 1

SUB 0.183
***

0.441
***

0.214
***

0.130
*** 1

EI 0.065
***

0.090
***

0.077
***

0.079
***

0.042
*** 1

ROA 0.178
***

0.095
***

0.076
***

0.116
***

0.039
***

0.059
*** 1
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Table 3. Cont.

Variable ESG INNI INNO INNS SUB EI ROA SOE OPI AGE TOP1

SOE 0.146
***

0.120
***

0.038
*** 0.002 0.102

***
−0.130

*** 0.0210 1

OPI 0.167
***

0.084
***

0.067
***

0.071
***

0.053
*** 0.027 * 0.281

***
0.071
*** 1

AGE −0.021 0.038
***

−0.091
***

−0.046
***

0.040
***

−0.037
***

−0.024
*

0.190
***

−0.036
*** 1

TOP1 0.124
***

0.040
*** 0.0120 0.032 ** 0.040

***
−0.054

***
0.149

***
0.312

***
0.087
***

−0.056
*** 1

Note: *, **, and *** are statistically significant at 10%, 5%, and 1% respectively.

4.3. Baseline Regression Result

Based on Model 1, Model 2, and Model 3, Table 4 presents the results of the baseline
regressions on the impact of innovation on corporate ESG performance. Columns (1)–(3)
show the relationship between innovation and corporate ESG performance without the
addition of control variables; columns (4)–(6) show the relationship between innovation
and corporate ESG performance with the addition of control variables. The results show
that the coefficients of innovation input capability (INNI), innovation output capability
(INNO), and innovation sustainability capability (INNS) are all significantly positive at the
1% level with or without the addition of control variables. The regression results support
Hypothesis 1a, 1b, and 1c.

Table 4. Results of baseline regression.

Variable
(1) (2) (3) (4) (5) (6)

ESG ESG ESG ESG ESG ESG

INNI
0.280 *** 0.248 ***
(16.522) (14.482)

INNO
0.192 *** 0.170 ***
(13.468) (12.280)

INNS
0.018 *** 0.015 ***
(8.357) (6.958)

ROA
1.410 *** 1.492 *** 1.610 ***
(4.797) (5.119) (5.115)

AGE
0.152 ** 0.225 *** 0.278 ***
(2.660) (3.854) (4.658)

OPI
0.705 *** 0.722 *** 0.757 ***
(5.498) (5.473) (5.692)

SOE
−0.134 −0.057 −0.111

(−1.546) (−0.653) (−1.211)

TOP1
0.364 * 0.375 * 0.447 *
(2.061) (2.128) (2.395)

Constant
−1.096 *** −0.967 * 3.784 *** 3.068 *** 3.985 *** 3.345 ***
(−3.431) (−2.227) (99.222) (10.084) (110.697) (10.486)

Industry Effect YES YES YES YES YES YES
Year Effect YES YES YES YES YES YES

Observations 5110 5110 5110 5110 5110 5110
Adj. R2 0.216 0.210 0.172 0.216 0.210 0.172

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

4.4. Robustness Test and Endogeneity Treatment
4.4.1. Replacing Regression Models

In order to reduce the risk of conclusions that may exist when using a single model,
this study uses the Ologit model in the robustness test [62]. The reason for using the
Ologit model is that the dependent variable in this study, ESG performance, is an ordered
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dependent variable, and the Ologit model is suitable for the construction of a model with
ordered dependent variables. Columns (1)–(3) of Table 5 show the regression results of
replacing the regression model, and the test results show that replacing the model does not
affect the robustness, so the conclusions of the baseline regression still hold.

Table 5. Results of robustness test.

(1) (2) (3) (4) (5) (6) (7)

ESG ESG ESG ESG ESG ESG ESG

INNI
0.455 *** 0.232 ***
(21.383) (14.146)

INNO
0.317 *** 0.161 ***
(19.280) (12.179)

INNS
0.024 *** 0.014 ***
(7.543) (7.531)

INNI1 0.110 ***
(8.595)

Control variables YES YES YES YES YES YES YES

Constant —— —— —— 1.677 *** −0.876 * 3.009 *** 3.182 ***
(4.500) (−2.127) (10.945) (11.084)

Industry/Year Effect YES YES YES YES YES YES YES
Observations 5112 5112 5112 5110 6399 6399 6399

Adj. R2 0.082 0.076 0.056 0.214 0.204 0.180 0.145

Note: *, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses is t-value.

4.4.2. Replacing Independent Variables

As mentioned above, R&D expenditure has a positive impact on corporate ESG
performance, but it is worth noting that R&D inputs can be divided into current expenditure
and capitalized expenditure, and generally speaking, only capitalized R&D inputs can be
applied to actual production or sales and bring substantial inflow of economic benefits
to corporations [63]. Therefore, this paper reconstructs the model using capitalized R&D
investment (INNI1). Column (4) of Table 5 shows the regression results of replacing
independent variables, which are basically the same as the baseline regression results.

4.4.3. Extending the Sample Interval

The baseline regression part is selected from the 2017 to 2022 corporation data to
exclude the successive introduction of the Environmental Protection Tax Law (25 December
2016), Carbon Emissions Trading Management Measures (Trial) (1 February 2021), and other
regulations in recent years, which may have an uncertain impact on the relationship
between innovation and ESG performance; this paper extends the research sample space
in the robustness test and selects the corporation data from 2015 to 2022 instead, and the
regression results are shown in column (5)–column (7) of Table 5. The test results do not
change significantly due to the change in the sample interval.

4.4.4. Dependent Variables Lagged by One Year

To address the potential endogeneity issues in the baseline regression, this study
adopts a lagged treatment approach for the dependent variable. Specifically, the core
explanatory variables for the current year are used to predict the corporate ESG performance
for the following year. The reasons for this approach are twofold. Firstly, it is recognized
that the impact of enhancing innovation on corporate ESG performance may exhibit a
certain degree of lag. Secondly, lagging the dependent variable by one period creates
a temporal mismatch between the independent and dependent variables, thus partially
mitigating the endogeneity issues arising from reverse causality. The regression results
in Table 6 indicate that the coefficients of all core explanatory variables are significantly
positive at the 1% level. Thus, the conclusions of the baseline regression still hold.
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Table 6. Results of dependent variables lagged by one year.

Variable
(1) (2) (3)

ESG ESG ESG

INNI
0.250 ***
(14.018)

INNO
0.174 ***
(12.072)

INNS
0.015 ***
(6.732)

Control variables YES YES YES

Constant
−0.971 * 3.096 *** 3.382 ***
(−2.143) (9.749) (10.128)

Industry/Year Effect YES YES YES
Observations 4396 4396 4396

Adj. R2 0.220 0.205 0.158
Note: * and *** are statistically significant at 10% and 1%, respectively. The content in parentheses is t-value.

4.4.5. Instrumental Variable Method

This paper may have the following two problems, leading to endogeneity. First, the
main regression analyzes the impact of innovation on corporate ESG performance with
innovation as the independent variable, but in reality, some corporations may have better
ESG performance even if they do not focus on cultivating innovation due to the industry
and life cycle; second, there may be a bidirectional causality between innovation and
corporate ESG performance, i.e., the better the ESG performance, the more likely it is that
the corporations will receive more investment and financing opportunities, and the more
resources can be invested in improving innovation. Therefore, this paper uses principal
component analysis to fit the core explanatory variables and finally selects the average of
R&D expenditure and total assets in the same industry and in the same year, INN_1, as the
instrumental variable of INN of innovation capability, and constructs models (4) and (5):

INN_1i,t = γ0 + γ1 INNi,t + ΣγnControlsi,t + Industry + Year + εi,t (4)

ESGi,t = γ0 + γ1 ˆINN_1i,t + ΣγnControlsi,t + Industry + Year + εi,t (5)

The regression results in Table 7 show that in the first stage, INN_1 is significantly
positive at the 1% level, with a Cragg–Donald Wald F value of 17.310 and a Kleibergen–
Paap rk Wald F value of 26.520, both greater than 10, and in the second stage, ˆINN1 is
significantly positive at the 1% level, with a Cragg–Donald Wald F value of 17.310 and a
Kleibergen–Paap rk Wald F value of 26.525, both greater than 10. Thus, the conclusions of
the baseline regression still hold.

Table 7. The results of the instrumental variable method.

Variable (1) (2)

Panel A: First-stage regression

INN_1
24.037 ***

(5.150)

Panel B: Second-stage regression

ˆINN_1i,t
0.724 ***
(2.970)

Controls YES YES
Kleibergen–Paap rkLM-P value 0.000 0.000
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Table 7. Cont.

Variable (1) (2)

Cragg–Donald Wald F value 17.310 17.310
Kleibergen–Paap rk Wald F value 26.520 26.525

Industry Effect YES YES
Year Effect YES YES

Observations 5110 5110
Note: *** are statistically significant at 1%. The content in parentheses is t-value.

5. Further Analysis
5.1. Innovation, Government Subsidies, and Corporate ESG Performance

Based on Model 2, Table 8 presents the results of the regression on the impact of
innovation on ESG performance under government subsidy incentives. In order to reduce
the impact that non-intrinsic multicollinearity may have on the study, this paper used
Zero-center on the independent variables and the moderating variables.

Table 8. The results of the impact of innovation on ESG performance under government subsidies.

Variable

(1) (2) (3)

ESG ESG ESG

INNI × SUB INNO × SUB INNS × SUB

INNI
0.223 ***
(12.579)

INNO
0.143 ***
(9.944)

INNS
0.013 ***
(6.107)

SUB
0.026 ** 0.062 *** 0.075 ***
(3.192) (6.242) (7.210)

Interaction
0.010 * 0.013 ** 0.002 *
(2.563) (2.892) (2.217)

ROA
1.401 *** 1.435 *** 1.542 ***
(4.814) (5.124) (5.139)

AGE
−0.134 −0.069 −0.108

(−1.553) (−0.809) (−1.224)

OPI
0.706 *** 0.707 *** 0.726 ***
(5.506) (5.367) (5.516)

SOE
0.154 ** 0.210 *** 0.253 ***
(2.711) (3.696) (4.384)

TOP1
0.364 * 0.390 * 0.439 *
(2.075) (2.263) (2.432)

Constant
3.693 *** 3.468 *** 3.542 ***
(12.163) (11.628) (11.452)

Industry Effect YES YES YES
Year Effect YES YES YES

Observations 5110 5110 5110
Adj. R2 0.216 0.210 0.172

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

The regression results in Table 8 show that the coefficient of the interaction term
between innovation input and government subsidies is significant at the 10% level, the
coefficient of the interaction term between innovation output and government subsidies is
significant at the 5% level, and the coefficient of the interaction term between innovation
sustainability and government subsidies is significant at the 10% level. In conclusion,
Hypothesis 2 is valid.
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To verify the robustness of the innovation and government subsidies interaction term,
this study uses three approaches to conduct robustness tests. The first method is to “replace
the OLS model with the Ologit model”. The second method is “Extending the Sample
Interval”, where we extend the data range from 2017–2022 to 2015–2022. The third method
is “Replacing independent variables”, where we reconstruct the model using capitalized
R&D investment (INNI1). The results of Table 9 show that the interaction term is still robust
in the context of the robustness test; thus, Hypothesis 2 is still valid.

Table 9. Robustness test on the interaction term between innovation and government subsidies.

(1) (2) (3) (4) (5) (6) (7)

ESG ESG ESG ESG ESG ESG ESG

INNI 2.091 *** 0.212 ***
(5.871) (19.270)

INNO 0.267 *** 0.135 ***
(15.229) (14.668)

INNS 0.004 ** 0.012 ***
(3.178) (7.631)

INNI1 0.086 ***
(10.075)

SUB 0.161 *** 0.118 *** 0.138 *** 0.025 *** 0.062 *** 0.073 *** 0.059 ***
(11.535) (9.075) (10.788) (3.759) (10.139) (11.892) (8.456)

Interaction 0.557 ** 0.027 *** 0.004 ** 0.006 * 0.011 *** 0.002 * 0.012 ***
(2.713) (4.567) (3.178) (2.170) (3.589) (2.546) (4.170)

ROA 3.477 *** 2.877 *** 3.108 *** 1.550 *** 1.602 *** 1.697 *** 1.597 ***
(10.048) (8.507) (9.155) (10.482) (10.762) (11.173) (10.037)

AGE −0.080 −0.081 −0.153 −0.047 −0.012 −0.042 −0.111
(−0.791) (−0.805) (−1.519) (−0.958) (−0.247) (−0.842) (−1.902)

OPI 1.241 *** 1.255 *** 1.252 *** 0.662 *** 0.660 *** 0.679 *** 0.723 ***
(7.595) (7.663) (7.651) (8.181) (8.098) (8.171) (7.917)

SOE 0.453 *** 0.349 *** 0.428 *** 0.178 *** 0.245 *** 0.273 *** 0.214 ***
(7.131) (5.503) (6.773) (5.661) (7.816) (8.574) (5.914)

TOP1 0.884 *** 0.722 *** 0.802 *** 0.244 * 0.283 ** 0.316 ** 0.496 ***
(4.402) (3.594) (3.998) (2.466) (2.845) (3.119) (4.288)

Constant —— —— —— 3.469 *** 3.328 *** 3.382 *** 3.537 ***
—— —— —— (20.119) (19.171) (19.146) (17.334)

Industry Effect YES YES YES YES YES YES YES
Year Effect YES YES YES YES YES YES YES

Observations 5112 5112 5112 6399 6399 6399 5110
Adj. R2 0.064 0.082 0.065 0.206 0.194 0.165 0.184

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

5.2. Innovation, Equity Incentives, and Corporate ESG Performance

Based on Model 3, Table 10 presents the results of the regression on the impact of
innovation on ESG performance under equity incentives. The current public disclosure of
the equity incentive programs of A-share main board listed corporations accounted for a
relatively small amount, so there are many data with a value of 0. This type of data for the
study has no practical significance, so it has been excluded.

The regression results in Table 10 show that the coefficients of the interaction term
between innovation input capacity and corporate equity incentives, the coefficients of the
interaction term between innovation output capacity and corporate equity incentives, and
the coefficients of the interaction term between innovation sustainability and corporate
equity incentives are all significantly positive at the 5% level. Thus, the presence of equity
incentives enhances the positive effect of innovativeness on corporate ESG performance. In
conclusion, Hypothesis 3 is valid.
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Table 10. The results of the impact of innovation on ESG performance under equity incentives.

Variable

(1) (2) (3)

ESG ESG ESG

EI × INNI EI × INNO EI × INNS

INNI
0.289 ***
(7.624)

INNO
0.180 ***
(6.882)

INNS
0.012 *
(2.370)

E.I.
−0.098 ** −0.020 0.028
(−2.827) (−0.614) (0.767)

Interaction
0.054 ** 0.045 ** 0.010 **
(2.851) (3.132) (2.706)

ROA
2.393 *** 2.719 *** 3.369 ***
(4.565) (5.485) (6.789)

AGE
0.044 0.066 −0.013

(0.268) (0.401) (−0.077)

OPI
0.567 * 0.629 * 0.636 *
(2.270) (2.264) (2.362)

SOE
0.275 * 0.334 ** 0.370 **
(2.428) (2.876) (2.944)

TOP1
0.256 0.226 0.203

(0.775) (0.682) (0.538)

Constant
3.394 *** 3.276 *** 3.499 ***
(5.983) (5.517) (5.690)

Industry Effect YES YES YES
Year Effect YES YES YES

Observations 826 826 826
Adj. R2 0.209 0.208 0.128

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

To verify the robustness of the innovation and equity incentives interaction term, this
study uses two approaches to conduct robustness tests. The methodology is the same as
in Section 5.1. The results of Table 11 show that the interaction term is still robust in the
context of the robustness test. Thus, Hypothesis 3 is still valid.

Table 11. Robustness test on the interaction term between innovation and equity incentives.

(1) (2) (3) (4) (5) (6) (7)

ESG ESG ESG ESG ESG ESG ESG

INNI 0.554 *** 0.293 ***
(9.214) (7.630)

INNO 0.185 ***
(9.316) (6.899)

INNS 0.021 * 0.012 ***
(2.517) (7.631)

INNI1 0.112 ***
(4.977)

EI 0.120 * −0.038 0.031 * 0.025 *** 0.062 *** 0.073 *** −0.009
(2.516) (−0.812) (0.799) (3.759) (10.139) (11.892) (−0.284)

Interaction 0.071 * 0.042 * 0.021 * 0.006 * 0.011 *** 0.002 * 0.012 ***
(2.541) (2.418) (2.517) (2.170) (3.589) (2.546) (4.170)

ROA 4.314 *** 4.929 *** 5.882 *** 2.397 *** 2.722 *** 3.364 *** 2.397 ***
(4.399) (5.095) (6.253) (4.575) (5.496) (6.780) (4.575)
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Table 11. Cont.

(1) (2) (3) (4) (5) (6) (7)

ESG ESG ESG ESG ESG ESG ESG

AGE 0.151 0.299 0.099 0.045 0.067 −0.016 0.045
(0.575) (1.141) (0.381) (0.274) (0.407) (−0.094) (0.274)

OPI 1.206 * 1.281 * 1.159 * 0.567 * 0.629 * 0.636 * 0.567 *
(2.457) (2.543) (2.360) (2.269) (2.264) (2.363) (2.269)

SOE 0.398 * 0.605 ** 0.669 *** 0.274 * 0.333 ** 0.374 ** 0.274 *
(2.116) (3.203) (3.622) (2.433) (2.881) (2.993) (2.433)

TOP1 0.706 0.538 0.488 0.261 0.231 0.189 0.261
(1.280) (0.986) (0.895) (0.799) (0.705) (0.506) (0.799)

Constant —— —— —— 3.390 *** 3.272 *** 3.511 *** 3.387 ***
—— —— —— (5.982) (5.519) (5.719) (6.348)

Industry Effect YES YES YES YES YES YES YES
Year Effect YES YES YES YES YES YES YES

Observations 829 829 829 1005 1005 1005 826
Adj. R2 0.106 0.108 0.072 0.206 0.194 0.165 0.146

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

5.3. Heterogeneity Analysis
5.3.1. Heterogeneity Analysis Based on Government Subsidies

The government subsidy recipients are divided into two types: asset-advantaged
corporations and asset-weakened corporations, and group experiments are conducted to
verify the moderating effect of segmentation on the main effect. The segmentation method
is to take the logarithm after adding 1 to the corporation size. If it is larger than the average,
it is classified as an asset-advantaged corporation; if it is smaller than the average, it is
classified as an asset-weakened corporation.

The results of the grouping test based on the objects of government subsidies are
shown in Table 12. Columns (1)–(3) show the results of the moderating effect of government
subsidies on asset-advantaged corporations. The coefficient of the interaction term between
government subsidies and innovation input is positive and significant at the 1% level, the
coefficient of the interaction term between government subsidies and innovation output is
positive and significant at the 5% level, and the coefficient of the interaction term between
government subsidies and innovation sustainability is positive and significant at the 5%
level. The coefficients are positive and significant at the 5% level. Columns (4)–(6) show
the moderating results of government subsidies to asset-weakened corporations, and
the coefficients of the interaction terms of government subsidies with innovation input,
innovation output, and innovation sustainability do not reach significance at the 10% level.
This result suggests that government subsidies to asset-advantaged corporations contribute
significantly more positively to the relationship between innovation and corporate ESG
performance than government subsidies to asset-weakened corporations. In summary,
Hypothesis 4 is supported.

Table 12. The results of heterogeneity analysis based on government subsidy recipients.

Variable

Asset-Advantaged Corporations Asset-Weakened Corporations

(1) (2) (3) (4) (5) (6)

ESG ESG ESG ESG ESG ESG

SUB1 × INNI SUB1 × INNO SUB1 × INNS SUB2 × INNI SUB2 × INNO SUB2 × INNS

INNI
0.263 *** 0.210 ***
(9.204) (6.975)
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Table 12. Cont.

Variable

Asset-Advantaged Corporations Asset-Weakened Corporations

(1) (2) (3) (4) (5) (6)

ESG ESG ESG ESG ESG ESG

SUB1 × INNI SUB1 × INNO SUB1 × INNS SUB2 × INNI SUB2 × INNO SUB2 × INNS

INNO
0.150 *** 0.131 ***
(7.750) (6.371)

INNS
0.013 *** 0.009 ***
(4.119) (3.373)

SUB
0.038 ** 0.062 *** 0.076 *** 0.014 0.037 ** 0.051 ***
(3.196) (4.475) (5.045) (1.096) (2.772) (3.917)

Interaction
0.017 *** 0.015 ** 0.003 ** −0.012 −0.001 −0.001
(3.507) (2.652) (2.787) (−1.521) (−0.064) (−0.917)

Control
variables YES YES YES YES YES YES

Constant
4.064 *** 4.013 *** 4.146 *** 3.563 *** 3.476 *** 3.541 ***
(7.277) (7.383) (7.568) (9.725) (9.649) (9.494)

Industry/Year
Effect YES YES YES YES YES YES

Observations 2243 2243 2243 2863 2863 2863
Adj. R2 0.210 0.206 0.153 0.182 0.181 0.160

Note: ** and *** are statistically significant at 5% and 1%, respectively. The content in parentheses is t-value.

5.3.2. Heterogeneity Analysis Based on Corporate Equity Incentive Recipients

Equity incentive recipients are categorized into two types: executives and core techni-
cal staff, and group experiments are conducted on them to test the moderating effect on the
main effect of segmentation.

The results of the group test based on the equity incentive recipients are shown in
Table 13. Columns (1)–(3) show the results of the moderating effect of granting equity
incentives to executives on the main effect. The coefficient of the interaction term be-
tween equity incentives and innovation input is significantly positive at the 10% level,
the coefficient of the interaction term between equity incentives and innovation output is
significantly positive at the 10% level, and the coefficient of the interaction term between
equity incentives and innovation sustainability is significantly positive at the 5% level.
Columns (4)–(6) show the results of the moderating effect of granting equity incentives to
core technical staff on the main effect, and the coefficients of the interaction terms of equity
incentives and innovation input, equity incentives and innovation output, and equity
incentives and innovation sustainability are all significantly positive at the 5% level. This
result suggests that granting equity incentives to core technical staff has an overall greater
positive contribution to the relationship between innovation capability and corporate ESG
performance than granting equity incentives to executives. In summary, Hypothesis 5
is supported.

Table 13. The results of heterogeneity analysis based on corporate equity incentive recipients.

Variable

Executives Core Technical Staff

(1) (2) (3) (4) (5) (6)

ESG ESG ESG ESG ESG ESG

EI1 × INNI EI1 × INNO EI1 × INNS EI2 × INNI EI2 × INNO EI2 × INNS

INNI
0.271 *** 0.282 ***
(7.402) (7.386)
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Table 13. Cont.

Variable

Executives Core Technical Staff

(1) (2) (3) (4) (5) (6)

ESG ESG ESG ESG ESG ESG

EI1 × INNI EI1 × INNO EI1 × INNS EI2 × INNI EI2 × INNO EI2 × INNS

INNO
0.204 *** 0.172 ***
(7.427) (6.595)

INNS
0.012 * 0.070 ***
(2.200) (3.841)

EI
−0.014 0.002 0.008 −0.073 * 0.003 0.053

(−0.410) (0.047) (0.211) (−2.087) (0.098) (1.482)

Interaction
0.047 * 0.036 * 0.011 ** 0.050 ** 0.045 ** 0.010 **
(2.075) (2.341) (2.775) (2.780) (3.251) (2.679)

Control
variables YES YES YES YES YES YES

Constant
3.560 *** 3.345 *** 3.404 *** 3.393 *** 3.239 *** 3.481 ***
(5.420) (4.865) (4.864) (5.959) (5.491) (5.693)

Industry/Year
Effect YES YES YES YES YES YES

Observations 711 711 711 812 812 812
Adj. R2 0.206 0.209 0.134 0.208 0.214 0.136

Note: *, **, and *** are statistically significant at 10%, 5%, and 1%, respectively. The content in parentheses
is t-value.

6. Conclusions and Recommendations
6.1. Conclusions

Taking the annual data of A-share main board listed corporations from 2017 to 2022
as the research sample, this paper empirically examines the impact of innovation on
corporate ESG performance under the dual incentive perspective and draws the following
four conclusions.

First, innovation can positively influence the level of corporate ESG. Second, govern-
ment subsidies and equity incentives as moderating variables can promote the positive
impact of innovation capability on corporate ESG performance. Third, government subsi-
dies granted to asset-advantaged corporations moderated better than government subsidies
granted to asset-weakened corporations. Fourth, equity incentives granted to core technical
staff moderated better than equity incentives granted to executives.

6.2. Recommendations

Based on the above conclusions, this paper puts forward the following three suggestions.
First, Chinese corporations should fully recognize the positive role of innovation.

Innovation can help corporations achieve their production and operation goals and have
a beneficial impact on ESG performance. To achieve optimal results, it is important for
corporations to consider the entire innovation cycle when developing their strategies. This
requires adequate investment in R&D personnel and funding at the initial stage, as well as a
commitment to maintaining a consistent approach to innovation over time. This will ensure
a reliable source of ideas and solutions over the long term. At the same time, Chinese
corporations should consider not only the efficiency of the output of innovative products
but also the quality of the output; this will help realize the goal of innovation-driven,
high-quality, sustainable development of corporations.

Second, while increasing government subsidies for R&D, government departments
should also strengthen the supervision of the use of the funds so as to eliminate the prob-
lem of some corporations obtaining government subsidies in the name of initiating R&D
projects and increasing innovation and then diverting the funds to other areas. Govern-
ment departments should emphasize both rewards and penalties, urging corporations to
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improve the efficiency of the use of funds to ensure that the government subsidies can
be “earmarked”.

Third, corporations should adopt a more rational approach when formulating equity
incentive policies, refine the heterogeneity of employees in line with the strategic objectives
of the corporation, and fully consider the different effects that equity incentives may have
on different groups of people so as to effectively improve the level of corporate ESG. If the
corporation is in a critical period of R&D and innovation, it should pay more attention to
improving the equity incentive treatment for core technical personnel. At the same time,
the unlocking conditions of the equity incentives should be formulated in a relaxed manner;
excessively strict unlocking conditions will make the employees fearful, and excessively
loose unlocking conditions will not be able to achieve the effect of encouraging innovation
and can be based on the industry benchmark corporations and take into account the market
environment to formulate the unlocking policy.
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