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Abstract

Purpose - This study was aimed to investigate whether the outcomes of green innovation brought
positive effects to Chinese firms’ ESG performance.

Design/methodology/approach - Green innovation patents and ESG performance data of Chinese
listed firms were empirically analyzed using panel data fix-effect linear estimations.

Findings - The study found that green innovation performance enhanced Chinese firms’ ESG
performance. Also, the results showed that corporate social responsibility decoupling weakened this
relationship and state ownership positively moderated this relationship, whereas corporate
philanthropic giving did not have significant impact.

Research implications or Originality - The findings indicated that green innovation was beneficial to
enhancing corporate sustainability performance. In addition, the study highlighted the role of CSR
communications and state ownership in interacting the positive effect that green innovation
performance brings to corporate ESG performance.

Keywords: CSR decoupling, Emerging market, ESG performance, Green innovation, State ownership
JEL Classifications: F2, M1

1. Introduction

In the face of global warming and the COVID-19 pandemic, stakeholders have been paying
more attention to the long-term impact of firms' operations on human society and natural
environment, Correspondingly, issues related to environmental (E), social (S), and governance
(G) (ESG) are fast becoming a significant focus for both managers and investors (Velte, 2017).
Additionally, organizations around the world are increasingly making efforts to improve global
sustainability, which increased the public awareness of ESG concept (Jason, 2020). Under this
context, corporate ESG efforts not only reflect a firm’s behavior in social responsibility but
also are motivated by potential economic interests. Thus, recent attentions to ESG have high-
lighted the need for understanding effective tools to improve corporate ESG outcomes.
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For enterprises, achieving sustainable green transformation and green economic growth is
inextricably linked to their ability to innovate., A rising number of firms have realized that
investing in green innovation is helpful to their long-term sustainability (Fen et al., 2020).
Recent evidence suggested that green innovation performance brings positive effect to corpo-
rate competitive advantages (Chen, Lai and Wen, 2006). For instance, firms that are environ-
mentally friendly often build good reputations through the media, pioneer in product revolu-
tion, and attract additional financial investments from domestic and global investors (Liu and
Hamori, 2020). However, little attention has been paid to how green innovation affects corpo-
rate ESG performance (Xu, Liu and Shang, 2020). Green innovation contributes to improving
resource efficiency, reducing energy usage, and mitigating environmental pollutions, A firm’s
capability in green innovation is a precondition to execute sustainable management practices,
Specifically, green technologies help a firm reduce environmental damages during the pro-
duction process and save resources and energy by launching eco-friendly products (Singh et
al., 2020; Yusliza et al,, 2020). As such, a firm’s green innovation capacity is closely related
to a firm's environmental and social impacts, Hence, in this study, we argue that a firm’s green
innovation performance can bring forth a firm’s outperformance in ESG scores,

To date, the majority of research on how firms enhance ESG performance has been con-
ducted in the context of developed economies (Jason, 2020). Emerging markets such as China
have yet to establish a distinct footprint in the literature on ESG performance, As a latecomer,
China caused significant amounts of unsustainable environmental damages in its early modern
history, But in recent years, the Chinese government established environmentally friendly devel-
opment as one of the nation’s major development priorities (Xu, Liu and Shang, 2020). Its
investment in renewable technologies and energy contributed to roughly 30% of worldwide
volume from 2009 to 2018 (Song and Wang, 2018). Despite increased focus on green innovation
and carbon neutrality, Chinese firms are challenged with the task of green technology trans-
formation and upgrading (Zhu et al., 2021). Thus, the Chinese market provides a suitable
setting for our study of the relationship between green innovation and ESG performance.

This study analyzed Chinese listed firms using a fixed-effect panel model. Our results showed
that green innovation was positively correlated with Chinese firms' ESG performance, and that
this relationship was negatively moderated by corporate social responsibility (CSR) decoupling
and positively moderated by state ownership. The findings imply that, for emerging-market
firms, investing in green innovation promotes the development of the firms' sustianability,
which helps boost their non-economic performance. In addition, keeping consistency between
reporting and performance in CSR increases information transparency and communication effi-
ciency, thus enhances the firms accountability in the eyes of ESG evaluators, Furthermore,
in emerging markets, state ownership offers privileges and helps the firms appropriate the
value of green innovation. The study offers insights into the natural resource-based view liter-
ature by exploring green innovation as an important capability to increase corporate sustain-
ability outcomes.

The remainder of this paper is structured as follows. In the next section, we briefly review
the theories regarding to the key concepts in our study. In the third section, we develop our
hypotheses. We then explain our method in the fourth section and perform the empirical analy-
sis results in the fifth section. The last section is devoted to the conclusions of our findings
with discussions and suggestions for future research.
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II. Literature Review
1. Green Innovation

The resource-based view fundamentally holds that a firm’s competitive advantage resides
in heterogeneous resources that have the distinguishing traits of being valuable, rare, costly
to mimic, and non-substitutable (VRIN) (Barney, 1991; Hart, 1995). Based on the re-
source-based paradigm, Hart (1995) established the natural resource-based view and argued
that, taking the limits and possibilities from the natural environment into considerations, a
sustainable competitive advantage may be obtained through VRIN resources. Further develop-
ment of the natural resource-based viewpoint emphasized the linkages between environmental
initiatives, green capabilities, and a firm’s competitiveness (Hart and Dowell, 2011).
Accordingly, firms must possess resources and core competencies with a long-term pursuit
rather than a short-term focus on profits at the expense of the environment (Lee and Min,
2015). The most important way for firms to secure sustainable competitive advantages is
through innovation (March, 1991), Green innovation is defined as a firm’s “formation or large
improvement in goods, operations, advertising strategies, organizational structures, and institu-
tional structures that reduce environmental risks, pollutant emissions, and the detrimental con-
sequences of natural resource consumption” (UNCTAD, 2005). Policymakers and organizations
have prioritized green innovation as a strategy for efficiently tackling environmental challenges
and strengthening business sustainability (Kallio and Nordberg, 2006).

Factors found to be influencing green innovation have been investigated in several studies.
The outcome of green innovation is correlate with factors including a firm’s internal dynamic
capacities, market and customer pressure as well as government environmental regulations
(Albort-Morant et al,, 2016; Huang et al., 2016; Tang, Qiu and Zhou, 2020). However, the
research to date has tended to focus on the antecedents of green innovation performance rather
than the impact of it on firm sustainability development. Although some research has been
carried out on the effect of green innovation on increasing firm financial performance (Chen
et al., 2000; Kiiclikoglu and P i nar, 2015), there have been very few empirical studies on
how green innovation performance affect a firm’s non-economic performance (Zailani et al.,,
2015). The beneficial impact of green innovation on a firm’s sustainable performance is still
a puzzle to many business managers (Asadi et al,, 2020). Green innovation includes innovation
and productivity efficiency of product, process and organization (Triguero, Moreno-Mondéjar
and Davia, 2013). It helps a firm to achieve eco-targets and reduce the environmental impact
of production (Wong et al., 2014). Hence, we argue that green innovation is essential to facili-
tate the building of corporate long-term development,

2. ESG Performance

ESG indicators were introduced in 2004 to describe how businesses incorporate environ-
mental, social, and governance considerations into their operations (Gillan, Koch and Starks,
2021), ESG usually covers a wide variety of topics that aren’t covered in regular financial reports,
including issues like how corporations react to climate change, how corporations treat their
labor force, and if corporations have a business culture that fosters innovation (Kell, 2018).
Based on stakeholder theory (Freeman, 1984), socially responsible actions better benefit ex-
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ternal stakeholders than other types of actions and lead to more efficient contracting and new
avenues for development and risk mitigation (Fatemi and Fooladi, 2013). Firms collaborate
with a wide range of stakeholders to create shared value (Bapuji et al., 2018). Thus, firms
that create many kinds of value are more sustainable than those that produce fewer kinds
(Harrison, Bosse and Phillips, 2010), Nowadays, stakeholders are becoming increasingly active
in influencing firms with the notion that higher ESG performance can protect a firm’s survival
(Xu, Liu and Shang, 2020). Hence, ESG performance is an essential component of business
strategy since it indicates a firm’s capacity to maintain good relationships with its numerous
stakeholders (Friede, Busch and Bassen, 2015). Accordingly, which factors or strategies can
increase a firm's ESG performance are important in order to provide the firm a sustainable
competitive edge,

This study intends to explore whether green innovation is an effective way to promote a
firm’s ESG performance, We argue that a number of beneficial effects from green innovation
fit with the dimensions of ESG. For instance, the introduction of green products and green
manufacturing can reduce environmental pollutions and save natural resources and energy.
At the same time, green innovations in production processes can reduce wastes that are harmful
to workers and save their working hours, thus provide social and internal governance benefits
(Lambertini and Mantovani, 2009),

3. CSR Communication

The efficiency and consistency of communication are crucial to convey corporate trans-
parency and confidentiality, thus directly affect the perceived performance in the eyes of
outsiders, A firm’s efforts in enhancing information transparency and reducing information
asymmetry mainly focus on the disclosures of non-financial information about its CSR and sus-
tainability performance. To demonstrate that stakeholders’ expectations for social and environ-
mental accountability are adequately handled, a firm uses numerous approaches to disclose
its commitments to the society (Gray, Kouhy and Lavers, 1995).

One of the essential approaches is through issuing corporate CSR reports. CSR reporting
refers to a firm’s judgments of its own CSR performance being made public. Firms issue their
CSR reports to convey their CSR performance to their stakeholders (Crilly, Zollo and Hansen,
2012). However, prior studies have highlighted the existence of CSR decoupling, which is de-
scribed as the gap or difference between promised communication and actually implemented
actions (Crilly, Zollo and Hansen, 2012; Jamali, Lund-Thomsen and Khara, 2017; Siano et al.,
2017). In fact, many firms involve in CSR decoupling by inflating their actions (Delmas and
Burbano, 2011), either inflating their activities in these disclosures (Delmas and Burbano, 2011)
or selectively revealing good environmental operations while hiding negative ones to generate
a misleadingly optimistic perception of the overall CSR performance (Marquis, Toffel and Zhou,
2016). CSR reports simply reflect the propensity to engage in CSR activities, not the actual
implementation, As a result, a firm's CSR discourse is often “inexpensive, superficial, deceptive
and disingenuous” (Christense, Morsing and Thyssen, 2013: 374). Especially, CSR decoupling
is more likely to occur in loosely connected organizational sectors, which are characterized
by unpredictability, multiple conflicting expectations and low efficiency (Graafland and Smid,
2019). CSR decoupling not only hurts the trust and expectations from stakeholders and the
public but also is detrimental to a firm’s long-term development,

Another approach to convey a firm’'s CSR initiative is through corporate philanthropic giving



The Effect of Green Innovation on Corporate ESG Performance: Evidence from Chinese Listed Enterprises 5

(CPG). CPG refers to the actions of a firm voluntarily transferring resources to other actors
to promote public benefits, According to previous studies, charitable actions increase firms’
social reputations (Muller and Krdussl, 2011) and help them create and maintain strong relation-
ships with stakeholders (Wang and Qian, 2011). Also, CPG is used by firms to respond to
government rules and obtain social legitimacy (Wang and Qian, 2011). By engaging in philan-
thropic giving, firms can gain confidence and financial prosperity, as well as increase their
capacity to endure the impact of catastrophic situations. Thus, developing CPGs is one of
the strategic actions of managers aimed at improving a firm’s long-term success (Wu et al.,
2020).

4. State Ownership of Emerging-Market Firms

Government can utilize guidelines or rules to “regulate enterprises in the interests of the
nation” and “establish norms and rules of legitimacy for enterprises” (Freeman, 1984: 13).
Similarly, government has the right to provide resources, validate public projects and provide
property protection, To achieve political legitimacy, firms engage in acts that are congruent
with government norms and standards (Hillman and Wan, 2005), For long-term survival and
management, firms must adhere to government rules and standards (Khalid, Sharma and
Dubey, 2021).

Ownership can affect managers’ decision-making. Different types of ownership entities have
different priorities (Khalid, Sharma and Dubey, 2021). State-owned enterprises (SOEs) are di-
rectly owned by the government or strongly subject to its influence. SOEs are a distinctive
feature of emerging markets like China (Li, Song and Wu, 2015), where the government has
high control over all critical resources and firms in key industries (Wu et al., 2020). Greater
political ties and government connections may affect SOEs’ decision making. In particular,
Chinese SOEs are staunch supporters of the government’s decision-making. China has sub-
mitted a set of plans to reduce its carbon emissions in 2015 Paris Conference (Dou et al.,
2017), which indicates that Chinese SOEs are likely to pay more attention to social and environ-
mental goals beyond merely profitability.

SOEs are vastly different from non-SOEs in terms of internal governance, risk attitude and
resource availability (Khalid, Sharma and Dubey, 2021). Non-SOEs are profit-driven and likely
to pursuit a profit for the short-term. SOEs, on the contrary, are often guided by political strat-
egies and engage in actions that benefit the society (Estrin, Nielsen and Nielsen, 2017). Thus,
compared to privately-owned firms, SOEs tend to incorporate more non-profit-driven
objectives. As a result, SOEs are shown to carry out social activities in accordance with national
policy. The government may impact these firms social strategies by participating in the deci-
sion-making and incorporating public social policy. Based on the different objectives and char-
acteristics of SOEs and Non-SOEs, this study argues that it is necessary to distinguish between
government-owned and general firms to compare whether there is a difference between these
two in interacting with the role of green innovation on ESG performance.
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III. Hypothesis Development
1. Green Innovation and ESG Performance

The motives and objectives of green innovation are compatible with those of ESG
management. Both are derived from stakeholder requirements to implement environmental
management and CSR initiatives (Yu, Ramanathan and Nath, 2017; Garcia et al., 2019). Green
innovation provides positive effect on a firm’s sustainability (Chouaibi, Chouaibi and Rossi,
2021). Green product and process innovation have a beneficial influence on a firm’s com-
petitiveness (Chen et al., 2006). Green practices involve promoting resource efficiency, re-
ducing production waste and energy usage, and mitigating environmental damages, which
are connected to a firm’s future market value and long-term profitability,

Especially in both environmental and social aspects, green innovation plays an important
role in corporate sustainable development, First, green innovation is closely related to a firm'’s
performance in environmental protection. This is because green innovation mainly focuses
on the environmental technology improvements for product and production process from raw
materials, production processes to pollution emissions in order to reduce the environmental
impact (Singh et al., 2020). Second, green innovation can also facilitate a firm’s social benefits,
This social benefit is mainly achieved through the resource and energy saving as well as the
well-being of employees, customers and stakeholders as a result of green product and process
practices (Weng, Chen and Chen, 2015; Yusliza et al., 2020). Thus, we argue that a firm’s
green innovation capacity is necessary for its ultimate achievement of sustainable development,
especially in regard to environmental and social outcomes.

Emerging economies such as China are facing great environmental challenges (Hao et al.,
2019). The government has implemented a series of regulations to encourage green business
transformation. Thus, it is vital for emerging-market firms to enhance both environmental and
social profits via green innovation, In such context, emerging-market firms face greater pressure
from stakeholders on engaging in environmental transformation and social responsibility
initiatives. Hence, the positive effect of green innovation in enhancing ESG performance will
be salient for emerging-market firms.

HI1 Green innovation performance has a positive effect on the ESG performance of
Chinese enterprises.

2. The Moderating Role of CSR Decoupling and Philanthropic Giving

CSR decoupling, which happens when firms engage in deceptive conducts and convey false
information, can increase the information asymmetry between firms and the public and de-
crease firm accountability, The revelation of CSR decoupling is harmful to firms' value and
reputation and can undermine a firm’s legitimacy (Tashman, Marano and Kostova, 2019).
Hence, CSR decoupling impedes a firm’s long-term development and acts against its sustainable
objectives, Unlike the mature institutionalization in developed economies, institutions in emerg-
ing markets are woefully inadequate. Institutional voids are formed as a result of weaker institu-
tional pressures and weaker enforcement mechanisms against socially irresponsible behaviors
(Campbell, 2007). Consequently, CSR decoupling is more likely to occur and impedes corporate
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sustainability due to dysfunctional institutions in emerging economies (Tashman, Marano and
Kostova, 2019).

Prior studies have shown that inconsistent information increases stakeholders’ perceptions
of a firm’s hypocrisy, such that CSR disclosures can be counterproductive (Wagner, Lutz and
Weitz, 2009). Indeed, credibility and accountability are the basic prerequisites for a firm to
communicate information to the public, A firm’s behavior of communicating distinctive in-
formation can directly and negatively shift the attitudes and perceptions of consumers and
investors towards the firm (Wagner, Lutz and Weitz, 2009; Iloannou, Kassinis and
Papagiannakis, 2018). When a firm conveys mixed or misleading messages to the public, out-
siders may question the firm’'s overall competence in other areas as well (Anderson, 1971).

When a firm is being monitored, it is likely to adapt substantive CSR actions (Marquis and
Qian, 2014), But due to the existence of CSR decoupling, these CSR actions do not necessarily
bring about good ESG valuation, Discrepancies between CSR reporting and performance reduce
the credibility of a firm and damage the perception of the firm by outsiders. This negative
perception can spillover to a firm’s ESG evaluation, More specifically, we argue that when
CSR decoupling happens, ESG evaluators may regard the firm as being lack of accountability
in CSR reports and lack of capability to exert real societal impact, This negative perception
caused by CSR decoupling can damage the valuation of the performance in the “S™(social)
aspect, Thus, failure in conveying accountable and consistent CSR information to the evaluators
can decrease the ESG evaluation and alleviate the positive impact that green innovation brings
to the firm’s ESG outcomes,

H2 CSR decoupling negatively moderates the relationship between green innovation and
ESG performance of Chinese enterprises.

As a particular form of CSR engagement, many firms are driven to give monetary donations
as a signal of their endeavors to commit to the society, especially in the time of crisis or natural
disasters (Sauerwald and Su, 2019). For example, the COVID-19 pandemic has raised firms’
interests in CPG, compelling them to pursue social welfare other than maximizing financial
profits (Manuel and Herron, 2020), Corporate philanthropic activities can increase a firm’'s moral
capital among its stakeholders and serve as an intangible asset that promotes long-term stake-
holder wealth (Godfrey, 2005).

CPG may have spillover effects beyond direct effect of donation (Shapira, 2012), The act
of charitable donation can signal that a firm has sufficient organizational slack resources, which
can also support the firm’s innovating activities and sustainability initiatives, In addition, philan-
thropic giving tend to be prominently featured in corporate publicity (Useem, 1988), which
can be used a marketing tool and improve corporate image. Many media collaborate with
the authorities to rank enterprises based on their charitable contributions. Hence, firms fre-
quently make donations in order to boost their reputations and convey their sufficient financial
status to the stakeholders (Lin, Li and Bu, 2015). Such positive spillover effects may affect
ESG evaluators' perception as well, which may amplify the perceived contributions of the donat-
ing firms’ other social and environmental inputs,

H3 Corporate philanthropic giving positively moderates the relationship between green in-
novation and ESG performance of Chinese enterprises.
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3. The Moderating Effect of State Ownership

Governments can make guidelines and policies to regulate firms to pursue social and national
interests (Freeman, 1984), Environmental policies enacted by the government affect the pro-
duction activities of businesses. Specifically, as an essential institutional factor in emerging
markets (Lee and Zhou, 2012), state ownership affects emerging-market firms business ob-
jectives and decision-making. In emerging markets, SOEs have a specific administrative function
as the government’s representative actors (Yang, 2020). Additionally, with the government as
the majority owner, SOEs face more pressures and expectations from the public to achieve
societal common values, Under higher institutional pressures and legitimacy, state-owned firms
have more incentives to conform to regulatory environments and develop innovation (Yi et
al., 2017). Hence, state ownership requires SOEs to implement more social responsibilities
(Tang, Yang and Yang, 2020).

In emerging markets, state ownership often provides firms with advantages in terms of
innovation, On one hand, state-owned firms have access to policy information, government
support, financial capitals and scarce resources, which become their natural advantages for
fostering innovation (Zhou, Gao and Zhao, 2017). On the other hand, state ownership can
protect a firm with favorable treatment and stronger protection of IPRs, which guarantees SOEs
to appropriate the value of innovation (Yi et al., 2017). These privileges enable SOEs to develop
innovation and pursue non-economic strategies (Hermelo and Vassolo, 2010).

Under the general trend that governments in emerging countries are actively promoting en-
ergy conservation, environmental protection and sustainable development, the Chinese govern-
ment has pledged to reduce carbon emissions by 60-65% by 2030 (Dou et al., 2017).
Considering this background, we posit that SOEs, which pursue social value, will face more
pressure and motivation to respond to institutional norms in environmental regulations, At
the same time, SOEs have more capital, resources and policy incentives to develop green in-
novation in order to achieve better social responsibility outcomes.,

H4 State ownership positively moderates the relationship between green innovation and

ESG performance of Chinese enterprises.

The research model of this study is presented in (Fig. 1).

Fig. 1. Research Model
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IV, Methodology
1. Data and Method

This study used green innovation patent dataset from Chinese listed firms to test our
hypotheses. After merging firm data with ESG score data, we identified a total number of
1,271 firms during period 2017-2019. After filtering 123 financial firms and 194 firms with special
financial treatment (*ST), the final sample size was 954 firms. Green innovation was measured
by the number of patent applications, All the independent variables were lagged by one year.
STATA 15.0 was used to conduct the regression analysis. The results of Hausman tests show
that fixed-effect model is appropriate for our panel data estimations (p{0.05).

2. Variables and Measures

The dependent variable ESG performance was obtained from the Wind database (Wind
Information Technology Co., Ltd). Wind database contains various types of information, such
as stocks, investment funds, foreign exchange, derivatives, commodities, macroeconomics and
financial news. Firms ESG scores range from 0 to 10. The independent variable green in-
novation was obtained from the CSMAR database, CSMAR database was based on OECD data
and International Patent Classification codes developed by the World Intellectual Property
Organization (Johnstone, Hascic and Popp, 2010). According to prior studies (Noaily and
Ryfisch, 2015), green technology patents in 25 categories!) were analyzed to investigate the
factors that influence green technology transfer, Patents are substantially connected with other
indications of inventive activities, such as R and D spendings and new product sales, thus
are closely linked to innovation (Noailly and Ryfisch, 2015),

CSR decoupling was measured according to Tashman, Marano and Kostova (2019)’s ap-
proach, by subtracting the standardized values of CSR performance from the standardized val-
ues of CSR reporting score each year. Specifically, CSR reporting was taken from the RKS
(Runlin Rankings) database, The RKS system includes four sub-indicators: Macrocosm (M),
content (C), technology (T), and industry (I). CSR performance was measured by Hexun CSR
Score, ranging from 0 to 100, including 3 dimensions (C, S, R) and 50 categories?), Using
the Spearman correlation study, previous findings have shown that RKS score is more suited
for analyzing the quality of CSR information disclosure, whereas Hexun score is better suited
for monitoring CSR performance (Zhong et al., 2019). Notice that for CSR decoupling, a total
number of 135 firms were matched from both sources of CSR data. CPG was obtained from
the CSMAR database. It was calculated through dividing donated amounts by total sales. As
for state ownership, we used a dummy variable that was set to 1 if the firm is an SOE and
0 otherwise.

Several control variables were included in our models to control firm heterogeneity, Firm
size was measured by the natural logarithm of total assets. The size of an organization has
been demonstrated to be a significant driver of environmental behavior (Aragbn-Correa, 1998).

1) The technologies include air pollution management, energy-saving lighting, electric and hybrid vehicles, cement
manufacturing, heating, insulation, renewable energy, energy-efficient and fossil-fuel electricity production, storage
technologies.

2) For more information, see http://www_ hexun.com
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Firm age was measured by taking the natural logarithm of the number of years (plus one)
elapsed since the year of the firm’s foundation, ROA was defined as net profits divided by
total assets. We used two industrial dummies to control industrial variations. Because carbon
emissions have the greatest impact on manufacturing industries, the first industry dummy takes
value 1 if the firm was in manufacturing industry and 0 otherwise. In regard to non-manufactur-
ing industries, we controlled industries that are likely to have environmental impact. So the
second industry dummy takes value 1 if the firm was in extractive industries (such as coal
mining, oil and gas extraction), construction industries (such as housing, railway and power
station construction) or water, gas and electricity supply industries, Tobin Q was calculated
as market value divided by net assets (Servaes and Tamayo, 2013). Unabsorbed slack was
measured as current assets divided by current liabilities, Absorbed slack was defined as SG
and A divided by total assets, Independent board members was defined as the number of
independent board members divided by total number of board members. A summary of all
the variables and measures are illustrated in (Table 1).

Table 1. Summary of Variables and Measures

Variable Label Measure
Green Innovation Gl Number of green patents/total patents
ESG Performance ESG ESG score
. Subtracting the standardized values of CSR performance from
CSR Decoupling CSRD the standardized values of CSR reporting score
CPG CPG Donation amounts/total sales
SOE SOE Dummy variable: SOEs are 0, non-SOEs are 1
Firm Size SIZE The natural logarithm of total assets

The natural logarithm of the number of years (plus one)

Firm Age AGE elapsed since the year of the firm’s foundation
ROA ROA Net profit/total assets
Industry Dummy1 IND1 1 if the firm is in manufacturing industries, 0 otherwise
1 if the firm is in extractive industrie, construction industries
Industry Dummy?2 IND2 . ' . .
or water, gas and electricity supply industries, 0 otherwise
Tobin Q TOBINQ Market value/net assets
Unabsorbed Slack UNSLACK Current assets/current liabilities
Absorbed Slack ABSLACK SG and A/total assets
Independent Board INDEP Independent board members/total board members
V. Results

1. Descriptive Statistics and Correlation Results

(Table 2) reports the means, standard deviations, and correlation coefficients for all variables
used in this study. The mean of ESG performance was 0.59 with standard deviation 1,85,
while the mean of green innovation performance was 0.17 with standard deviation 0.23,
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Table 2. Descriptive Statistics and Correlations

Vasiables Mean  SD. O] @) [6) @ © ©) [©) ®) © (10) an (12 13 19
(1) ESG 594 1853 1000

@Gt 168 23 0179%  1.000

(3) CSRD -842 1384  0347% 0156  1.000

4) CPG 391 24148  -0030 0066 0025  1.000

(5 SOE 345 475 0335% 0110 0.181*  0.08  1.000

(6) SIZE 22118 1.298  0.620%  0244*  0363*  0.029 0453 1000

(7) AGE 2836 371 0404%  0.75%  0.295%  -0.107  -0.071 0286*  1.000

(8) ROA 047 06 0015 -0004 -0235% 0056 -0209% -0.059 0125  1.000

(9) IND1 61 488 -0298*  -0.074 -0.179% -0.171*  -0.127 -0401* -0209*  0.037  1.000

(10) IND2 079 27 0151 0253 0117 0036 0082 0221* 0181* -0.056 -0547*  1.000

(11) TOBINQ 2054 1429 -0192¢ 0102 -0.334* 0061 -0.183* -0280* -0.166 0395% 0090 -0.042  1.000

(12) UNSLACK 3113003 -0024 -0.197% 0076  -0.087 -0.262* -0330% -0.183* 0081 0261* -0252* 0.5 1000
(13)ABSLACK ~ 1.072 2913  -0130  -0111 -0.261* -0.031 00290 -0329% -0315* 0320% 0154 0120 0250* 0196  1.000

(14) INDEP 375 053 0057 0067 0160 -0.073 -0.017 -0012 0.198% -0.108 0007 0168 0.047 -0016 -0.011 1.000

#Rkp<0.01, **p<0.05, *p<0.1

2. Results Analysis

(Table 3) presents the results of fixed-effect linear regressions. Model 1 showed the main
effect with all control variables, Hypothesis 1 posited that green innovation and ESG perform-
ance are positively correlated in Chinese enterprises. The coefficient was positive and statisti-
cally significant (B = 0.972, p<0.01), which indicates that H1 was supported. Model 2 measured
CSR decoupling’s interaction effect, H2 predicted that CSR decoupling plays a negative role
between green innovation and ESG performance. The coefficient of CSR decoupling in model
2 was negative and significant (3 = -1.225, p <0.05). which conforms to H2, Model 3 measured
corporate philanthropic giving' s interaction effect, H3 predicted that CPG positively moderates
the relationship between green innovation and ESG performance. However, from model 3,
the coefficient of CPG was positive but insignificant (3 = 1.784, p »0.1). Hence, H3 was not
supported. H4 posited that state ownership positively moderates the relationship between
green innovation and ESG performance, Model 4 presented state ownership’s interacting effect,
The coefficient of state ownership was positive and significant (B = 2,633, p<0.05). Thus, H4
was supported.

Table 3. Regression Results

DV: ESG Model 1 Model 2 Model 3 Model 4
SIZE 1.315%*x* 1.989%*x 1.318%*x* 1.238%*x
(-6.3) (-5.67) (-6.27) (-6.23)
AGE -1.317 -13.454%** -1.333 -1.05
(-2.11) (-5.31) (-2.17) (-1.80)
ROA 0.628 2.152 0.646 0.905
(-0.63) (-0.65) (-0.64) (-0.97)
TOBINQ 0.035 0.517%* 0.035 0.03
(-0.82) (-2.92) (-0.81) (-0.67)
UNSLACK -0.074 -2.605 -0.068 0.04
(-0.13) (-0.56) (-0.12) (-0.06)
ABSLACK 0.016 0.127 0016 0.013
(-0.78) (-1.14) (-0.77) (-0.69)
INDEP 1.35 17.719%x 1.372 1.585
(-1.98) (-3.76) (-1.98) (=2.1)
IND1 0.587 1.024%%x 0.561 0.593
(-1.97) (-5.51) (-2.02) (-1.96)
IND2 -1.082x -0.388+* -1.094x -0.882

(-2.50) (-2.35) (-2.49) (-2.14)
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Main Effect
GI 0.972xx 2.685% 1.001* 0.440*
(-3.26) (-2.32) (-3.14) (-2.55)
Interaction Effects
-0.003
CSRD (-0.10)
GI'CSRD -1.255%
(-2.47)
0.067
PG (-0.63)
GI'CPG 1.784
(-1.75)
0.872*
SOE (-2.39)
GI'SOE 2.633*
(-2.63)
_cons =25.652%xx* -21.204%* =25.675%xx* -24 833%xx*
(-7.28) (-4.06) (-7.18) (-7.15)
Adj. R square 0.275 0.6177 0.2761 0.3002
Model F 84 46w 346.00%*x 101.68%xx 1121 36k
N 954 135 952 954

Standard errors are in the parentheses.
'p<0.05, "p<0.01,""p <0.001

VI, Discussion and Conclussion

In this study, we focus on whether a firm’s green innovation performance can have a positive
effect on ESG performance of Chinese firms. The results showed that green innovation was
positively correlated with ESG performance. Our findings implied that green innovation is crit-
ical to finding a win-win strategy through which economic growth is achieved in a sustainable
way. Although the development of green technology projects is costly and difficult, it is benefi-
cial for firms’ long-term competitiveness,

This study also highlighted two firm-specific boundary conditions. First, CSR decoupling
negatively affected the relationship between green innovation and ESG performance, which
indicates CSR decoupling is harmful to ESG outcomes because inconsistent information in-
creases information asymmetry and evaluators’ perceptions of firm hypocrisy, Second, govern-
ment ownership was shown to positively moderate the relationship between green innovation
and ESG performance, which indicates that firms with government properties and non-profit
drives have advantages in developing innovation to establish long-term competitiveness. Taken
together, these findings imply that firms ability to increase the consistency of CSR communica-
tion and ownership characteristics have significant impacts on the benefit that green innovation
performance brings to ESG performance, Contrary to expectations, CPG did not show to have
significant moderating effect on the relationship between green innovation and ESG
performance, One reason for this could be that innovation is generally costly and risky (Xu,
Liu and Shang, 2020), whereas most of the benefits of philanthropic giving are intangible and
can only emerge in a long term, Especially due to weak institutions, when emerging-market
firms engage in CPG, it creases doubts on firm managers’ real intent (Masulis and Reza, 2015).

Our study provides the following contributions, First, there is a lack of research on the
effects of green innovation performance on corporate sustainability and social responsibility
performance in prior studies. In this study, we argued that green innovation, as an irreplace-
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able, valuable resource and dynamic capability of a firm, can contribute to the improvement
of sustainable business performance, especially in environmental and social aspects. Second,
most studies on ESG have focused on the impact of ESG performance on firm value, while
relatively little research has been conducted on how to effectively improve corporate ESG
performance, In the context of increasing attentions to corporate sustainable management, we
explored an effective way to improve corporate ESG performance, that is, through green
innovation. Third, we emphasized the importance of external information communication
through social responsibility reports. When there is opaque or inconsistent information on
corporate social responsibility, it may have negative spillover effects on the performance of
other social sustainability aspects of a firm. Lastly, for rapidly growing emerging markets, we
considered the particular role of government ownership in emerging-market firms and con-
firmed that government ownership can reinforce the positive effects of green innovation devel-
opment on ESG performance,

Our findings provide several managerial implications for emerging-market firms, Green in-
novation is an important strategic asset to improve firms ESG performance and their long-term
competitive advantage. Thus, mangers should pursue green innovation as a crucial tool to
help improve the firm’s overall performance in sustainability, In addition, because misleading
CSR disclosures can damage the overall perception of a firm’s efforts in environmental and
social commitment, firms should ‘walk the talk’ by conveying consistent information in regard
to CSR performance and closing the gap between promised responsibilities and actually im-
plemented actions,

This study is subjected to several limitations and provides insights for future avenues. First,
this study’s sample size was relatively small and the diversity of measurement methods were
limited. The time span in our study covered only three years. This was due to the limitation
of ESG performance data, This dataset was created in 2017 and updated through 2020. Thus,
it is necessary to expand the sample size and diversify the measurement methods in future
research. Second, this study only used samples of emerging-market firms in Chinese market.
These results may not be applicable to other contexts. Hence, it is necessary to investigate
other emerging markets and enhance the generalizability of our findings. Besides, due to the
limitation of data, we could not separate ESG performance into three segments. Therefore,
it would be interesting to assess the effects of green innovation on corpor ate performance
in E, S, G aspects and compare the results.

References

Albort-Morant, G.,A. Leal-Millan and G. Cepeda-Carrién (2016). The antecedents of green innovation
performance: A model of learning and capabilities. journal of Business Research, 69(11), 4912-4917.

Anderson, N. H. (1971). Integration theory and attitude change. Psychological review, 78(3), 171.

Aragon-Correa, ]. A. (1998). Strategic proactivity and firm approach to the natural environment. Academy
of management Journal, 41(5), 556-567.

Asadi, S, S. O. Pourhashemi,M. Nilashi, R. Abdullah, S. Samad, E.Yadegaridehkordi and N. S. Razali, (2020).
Investigating influence of green innovation on sustainability performance: A case on Malaysian
hotel industry. Journal of cleaner production, 258, 120860.

Bapuji, H, B. W. Husted, Lu, ]. and R. Mir, (2018). Value creation, appropriation, and distribution: How
firms contribute to societal economic inequality. Business & Society, 576), 983-10009.



14 Asia-Pacific Journal of Business Vol. 13, No. 1, March 2022

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of management, 17(1),
99-120.

Campbell, J. L. (2007). Why would corporations behave in socially responsible ways? An institutional
theory of corporate social responsibility. Academy of management Review; 32(3), 946-967.

Chen, Y. S, S. B. Lai and C. T. Wen(2006). The influence of green innovation performance on corporate
advantage in Taiwan. journal of business ethics, 67(4), 331-339.

Chouaibi, S.]. Chouaibi and M. Rossi (2021). ESG and corporate financial performance: the mediating
role of green innovation: UK common law versus Germany civil law. EuroMed Journal of Business.

Christensen, L. T, M. Morsing and O. Thyssen (2013). CSR as aspirational talk. Organization, 20(3), 372-393.

Crilly, D.,M. Zollo and M. T. Hansen (2012). Faking it or muddling through? Understanding decoupling
in response to stakeholder pressures. Academy of Management Journal, 55(6), 1429-1448.

Dangelico, R. M. and D. Pujari, (2010). Mainstreaming green product innovation: Why and how companies
integrate environmental sustainability. journal of business ethics, 95(3), 471-486.

Delmas, M. A. and V. C. Burbano (2011). The drivers of greenwashing. California management review,
54(1), 64-87.

Dou, Y.,L. Sun, J. Ren and L. Dong (2017). Opportunities and future challenges in hydrogen economy
for sustainable development. In Hydrogen economy (pp. 277-305). Academic Press.

Estrin, S, B. B. Nielsen and S. Nielsen (2017). Emerging market multinational companies and
internationalization: The role of home country urbanization. Journal of International Management,
23(3), 326-339.

Fatemi, A. M. and L. ]. Fooladi (2013). Sustainable finance: A new paradigm. Global Finance Journal, 242),
101-113.

Fen, C. C, N. KKamaruddin and N. M. Nor (2020). Drivers and Barriers Implementing Green Logistics
Among Logistics Companies in Selangor, Malaysia. Research in Management of Technology and
Business, 1(1), 41-54.

Freeman, R. E. and S. Shipp (1984). Stakeholder management and industrial marketing (No. 18). Strategic
Management Research Center.

Friede, G, T. Busch and A. Bassen (2015). ESG and financial performance: aggregated evidence from
more than 2000 empirical studies. journal of Sustainable Finance and Investment 5(4), 210-233.

Garcia, A. S, W. Mendes-Da-Silva and R. ]. Orsato (2019). Corporate sustainability, capital markets, and
ESG performance. In Individual behaviors and technologies for financial innovations (pp.
287-309). Springer, Cham.

Gillan, S. L.A. Koch and L. T. Starks (2021). Firms and social responsibility: A review of ESG and CSR
research in corporate finance. Journal of Corporate Finance, 66, 101889.

Godfrey, P. C. (2005). The relationship between corporate philanthropy and shareholder wealth: A risk
management perspective. Academy of management review; 30(4), 777-798.

Graafland, J. and H. Smid, (2019). Decoupling among CSR policies, programs, and impacts: An empirical
study. Business and Society, 58(2), 231-267.

Grant, R. M, A. P. Jammine and H. Thomas (1988). Diversity, diversification, and profitability among
British manufacturing companies, 1972-1984. Academy of management journal, 31(4), 771-801.

Gray, R,R. Kouhy and S. Lavers (1995). Corporate social and environmental reporting: a review of the
literature and a longitudinal study of UK disclosure. Accounting, Auditing & Accountability Journal.

Gunningham, N. (2017). Building norms from the grassroots up: divestment, expressive politics, and
climate change. Law and Policy, 394), 372-392.

Hao, Y. C. Fan, Y. Long and ]. Pan (2019). The role of returnee executives in improving green innovation
performance of Chinese manufacturing enterprises: Implications for sustainable development
strategy. Business Strategy and the Environment, 28(5), 804-818.

Harrison, ]. S, D. A. Bosse and R. A. Phillips (2010). Managing for stakeholders, stakeholder utility



The Effect of Green Innovation on Corporate ESG Performance: Evidence from Chinese Listed Enterprises 15

functions, and competitive advantage. Strategic management journal, 31(1), 58-74.

Hart, S. L. (1995). A natural-resource-based view of the firm. Academy of management review, 20(4),
986-1014.

Hart, S. L. and G. Dowell (2011). Invited editorial: A natural-resource-based view of the firm: Fifteen
years after. Journal of management, 375), 1464-1479.

Hermelo, F. D. and R. Vassolo (2010). Institutional development and hypercompetition in emerging
economies. Strategic Management Journal, 31(13), 1457-1473.

Hillman, A. ], and W. P. Wan (2005). The determinants of MNE subsidiaries' political strategies: Evidence
of institutional duality. Journal of International Business Studies, 36(3), 322-340.

Huang, X. X,Z. P. Hy, C. S. Liy, D. ]. Yu and L. F. Yu (2016). The relationships between regulatory and
customer pressure, green organizational responses, and green innovation performance. journal
of Cleaner Production, 112, 3423-3433.

Husted, B. W. and D. B. Allen (2006). Corporate social responsibility in the multinational enterprise:
Strategic and institutional approaches. Journal of international business studies, 376), 838-849.

loannoy, I, G. I. Kassinis and G. Papagiannakis (2018). All are not saints, who go to church: Corporate
social responsibility, perceived corporate hypocrisy and the impact on customer satisfaction.
Who Go to Church: Corporate Social Responsibility, Perceived Corporate Hypocrisy and the
Impact on Customer Satisfaction (September 19, 2018).

Jamali, D.,P. Lund-Thomsen and N. Khara (2017). CSR institutionalized myths in developing countries:
An imminent threat of selective decoupling. Business and Society, 56(3), 454-486.

Jason. (2020). How COVID-19 is impacting ESG. Macquarie Wealth Management.

Johnstone, N.I. Hascic and D. Popp (2010). Renewable energy policies and technological. innovation:
evidence based on patent counts. Environmental resources and econmics. 45 (1), 133-155.

Kallio, T. J. and P. Nordberg(2006). The evolution of organizations and natural environment discourse:
Some critical remarks. Organization & Environment, 19(4), 439-457.

Kell, G. (2018). The remarkable rise of ESG. Forbes. com, 11.

Khalid, A. M.,S. Sharma and A. K. Dubey (2021). Concerns of developing countries and the sustainable
development goals: Case for India. /nternational Journal of Sustainable Development and World Ecology,
28(4), 303-315.

Kim, E. W,S. Choe and J]. Kwak(2019). Multinational companies and the corporate social responsibility
at home: the stakeholder approach. Management Decision.

Kostova, T. (1997, August). Country institutional profiles: Concept and measurement. In Academy of
management proceedings (Vol. 1997, No. 1, pp. 180-184). Briarcliff Manor, NY 10510: Academy
of Management.

Kostova, T. (1999). Transnational transfer of strategic organizational practices: A contextual perspective.
Academy of management review, 24(2), 308-324.

Kiictikoglu, M. T. and R. I. Pinar(2015). Positive influences of green innovation on company performance.
Procedia-Social and Behavioral Sciences, 195, 1232-1237.

Lambertini, L. and A. Mantovani (2009). Process and product innovation by a multiproduct monopolist:
a dynamic approach. /International Journal of Industrial Organization, 27(4), 508-518.

Lee, K. H. and B. Min (2015). Green RandD for eco-innovation and its impact on carbon emissions
and firm performance. journal of Cleaner Production, 108, 534-542.

Lee, R. P. and K. Z. Zhou (2012). Is product imitation good for firm performance? An examination of
product imitation types and contingency factors. journal of International Marketing, 20(3), 1-16.

Li, S.,X. Song and H. Wu (2015). Political connection, ownership structure, and corporate philanthropy
in China: A strategic-political perspective. journal of Business Ethics, 1292), 399-411.

Lin, P. T, B. Li and D. Bu (2015). The relationship between corporate governance and community
engagement: Evidence from the Australian mining companies. Resources Policy, 43, 28-39.



16 Asia-Pacific Journal of Business Vol. 13, No. 1, March 2022

Liu, T, and S. Hamori (2020). Spillovers to renewable energy stocks in the US and Europe: are they
different?. Energies, 13(12), 3162.

Manuel, T, and T. L. Herron, (2020). An ethical perspective of business CSR and the COVID-19 pandemic.
Society and Business Review.

March, J. G. (1991). Exploration and exploitation in organizational learning. Organization science, 2(1),
71-87.

March, J. G, and H. A. Simon (1993). Organizations(2nd ed.). New York: Wiley.

Marquis, C., Toffel, M. W,, and Zhou, Y. (2016). Scrutiny, norms, and selective disclosure: A global study
of greenwashing. Organization Science, 272), 483-504.

Marquis, C., and C. Qian(2014). Corporate social responsibility reporting in China: Symbol or substance?.
Organization science, 25(1), 127-148.

Masulis, R. W. and S. W. Reza (2015). Agency problems of corporate philanthropy. 7he Review of Financial
Studies, 28(2), 592-636.

Muller, A, and R. Krdussl (2011). Doing good deeds in times of need: A strategic perspective on corporate
disaster donations. Strategic Management Journal, 32(9), 911-929.

Noailly, ], and D. Ryfisch (2015). Multinational firms and the internationalization of green RandD: A
review of the evidence and policy implications. Energy Policy, 83, 218-228.

Popp, D. (2002). Induced innovation and energy prices. American economic review, 92(1), 160-180.

Pujari, D,, KPeattie and G. Wright(2004). Organizational antecedents of environmental responsiveness
in industrial new product development. /ndustrial Marketing Management, 33(5), 381-391.

Review, 80(5), 1889-1940

Sauerwald, S. and W. Su (2019). CEO overconfidence and CSR decoupling. Corporate Governance: An
International Review, 27(4), 283-300.

Servaes, H. and A. Tamayo (2013). The impact of corporate social responsibility on firm value: The
role of customer awareness. Management science, 595), 1045-1061.

Shapira, R. (2012). Corporate Philanthropy as Signaling and Co-Optation. Fordham Law

Siano, A.,, AVollero, F. Conte and S.Amabile (2017). “More than words”: Expanding the taxonomy of
greenwashing after the Volkswagen scandal. journal of Business Research, 71, 27-37.

Singh, S. K,M. Del Giudice, R. Chierici and D. Graziano (2020). Green innovation and environmental
performance: The role of green transformational leadership and green human resource
management. 7echnological Forecasting and Social Change, 150, 119762.

Song, M. and S. Wang(2018). Market competition, green technology progress and comparative advantages
in China. Management Decision.

Tang, K, Y. Qiu and D. Zhou (2020). Does command-and-control regulation promote green innovation
performance? Evidence from China’s industrial enterprises. Science of the Total Environment, 712,
136362.

Tang, P, S.Yang and S. Yang (2020). How to design corporate governance structures to enhance corporate
social responsibility in China’s mining state-owned enterprises?. Resources Policy; 66, 101619.

Tashman, P., V. Marano and T. Kostova(2019). Walking the walk or talking the talk? Corporate social
responsibility decoupling in emerging market multinationals. journal of International Business
Studies, 5(2), 153-171.

Triguero, A.,L. Moreno-Mondéjar and M. A. Davia (2013). Drivers of different types of eco-innovation
in European SMEs. Ecological economics, 92, 25-33.

Tsoutsourz, M. (2004). Corporate Social Responsibility and Financial Performance (Applied Financial
Project, Berkeley, California).



The Effect of Green Innovation on Corporate ESG Performance: Evidence from Chinese Listed Enterprises 17

United Nations Conference on Trade and Development (UNCTAD). (2005). Information Economy Report
2005: E-commerce and Development. New York: United Nations, 2005.

Useem, M. (1988). Market and institutional factors in corporate contributions. California Management
Review, 30(2), 77-88.

Wagner, T, R. ]. Lutz and B. A. Weitz (2009). Corporate hypocrisy: Overcoming the threat of inconsistent
corporate social responsibility perceptions. journal of marketing, 73(6), 77-91.

Wang, H. and C. Qian(2011). Corporate philanthropy and corporate financial performance: The roles
of stakeholder response and political access. Academy of Management journal, 546), 1159-1181.

Weng, H. H. R)J. S. Chen and P. C. Chen (2015). Effects of green innovation on environmental and corporate
performance: A stakeholder perspective. Sustainability, 7(5), 4997-5026.

Wong, W. P,M. L. Tseng and K. H. Tan (2014). A business process management capabilities perspective
on organisation performance. Total Quality Management and Business Excellence, 25(5-6), 602-617.

Wu, W, F. Peng, Y. G. Shan and X. Jie (2020). Signaling through corporate philanthropy. Pacific-Basin
Finance Journal, 62, 101389.

Xy, J, F. Liu and Y. Shang (2020). R and D investment, ESG performance and green innovation
performance: evidence from China. Kybernetes.

Yang, K. (2020). Unprecedented challenges, familiar paradoxes: COVID-19 and governance in a new
normal state of risks. Public Administration Review, 80(4), 657-664.

Yasuda, T. (2005). Firm growth, size, age and behavior in Japanese manufacturing. Small Business
Economics, 24(1), 1-15.

Yi, ], ]. Hong chung Hsu, W. and C. Wang (2017). The role of state ownership and institutions in the
innovation performance of emerging market enterprises: Evidence from China. 7echnovation, 62,
4-13.

Yu, W, R. Ramanathan and P. Nath (2017). Environmental pressures and performance: An analysis
of the roles of environmental innovation strategy and marketing capability. Technological
Forecasting and Social Change, 117, 160-169.

Yusliza, M. Y.J. Y. Yong, M. L. Tanveer,T. Ramayabh, J. N. Faezah and Z. Muhammad (2020). A structural
model of the impact of green intellectual capital on sustainable performance. journal of Cleaner
Production, 249, 119334.

Zailani, S.,, K. Govindan, M. Iranmanesh, M. R. Shaharudin and Y. S. Chong (2015). Green innovation
adoption in automotive supply chain: the Malaysian case. journal of Cleaner Production, 108,
1115-1122.

Zhang, N,, Z. Liu, X. Zheng, and J. Xue (2017). Carbon footprint of China’s belt and road. Science, 3546356),
1107-1107.

Zhong, M, R Xu, X. Liao and S. Zhang (2019). Do CSR ratings converge in China? A comparison between
RKS and Hexun scores. Sustainability, 11(14), 3921.

Zhou, K. Z,G. Y. Gao and H. Zhao (2017). State ownership and firm innovation in China: An integrated
view of institutional and efficiency logics. Administrative Science Quarterly, 62(2), 375-404.

Zhu, Y., Z. Sun, S. Zhang and X. Wang (2021). Economic Policy Uncertainty, Environmental Regulation,
and Green Innovation—An Empirical Study Based on Chinese High-Tech Enterprises. International
Journal of Environmental Research and Public Health, 18(18), 9503.



