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In recent years, governments worldwide have paid more attention to
environmental issues, and green innovation is essential to balance economic
growth and environmental sustainability. This article investigates the different
impacts of the government’s environmental attention on green innovation of
heavy-polluting and non-heavy-polluting firms using the sample of listed firms
in China from 2011 to 2019. We find that the relationship between the
government’'s environmental attention and green innovation is consistent
with the "U"-shape in heavy-polluting firms. However, the government’s
environmental attention positively impacts the green innovation of non-
heavy-polluting firms. In addition, Fintech mitigates the negative effects of
the government’s environmental attention on green innovation in the short
term while enhancing the positive effect of the government’s environmental
attention on green innovation in the long term for heavy polluting firms. Our
article provides evidence and implications for environmental regulation in
developing countries and urban areas.

KEYWORDS

government's environmental attention, green innovation, FinTech, heavy polluting
firms, non-heavy polluting firms

1 Introduction

Over the past several decades, inappropriate human activities have been steadily
increasing and influencing numerous climate extremes in every region of the world,
according to the report published by the Intergovernmental Panel on Climate Change
(IPCC, 2021). To deal with the contradiction between economic development and
environmental protection, governments worldwide have focused on environmental
issues and engaged firms’ green production persistently (Zhang et al., 2011; Martin
etal, 2020). Green innovation has long been recognized to be a critical factor in balancing
economic growth and environmental sustainability. Several articles have examined the
influencing factors of green innovation from the perspective of micro- and macro-level
(Gollop and Robert, 1983; Amore and Bennedsen, 2016), particularly the effects of
environmental regulations and related policies on green innovation (Porter and Linde,
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1995; Zhang et al., 2011; Song et al., 2020; Wang et al., 2020; Fang
etal., 2021). However, few of them investigated the impact of the
government’s environmental attention on green innovation.
Initially, “attention” was a topic for psychologists. Jones
(2010) introduced “attention” to government decision-making
and proposed an attention-driven model for policy selection. He
argues that decision-makers must differentiate the significance of
information based on their attention and then make decisions
accordingly, demonstrating that when policymakers’ attention
shifts, government decisions follow suit. Due to the limited
attention span of policymakers, when policymakers’ attention
is focused on environmental protection, associated issues are
more likely to be motivators behind the policy and related
behavior (Wen and Du, 2018). Policy and institutional
changes determine enterprise behavior (La Porta et al., 1998),
particularly in a transitioning country like China, where firms are
exposed to greater external uncertainty and must stay sensitive to
changes in regulations to seize business opportunities. Therefore,
changes in government regulations significantly impact the
investment and financing behaviors of firms (Khanna and
Rivkin, 2001; Liu et al.,, 2022). When the government focuses
attention on environmental protection, businesses may
anticipate potential institutional changes and alter behaviors
accordingly. This allows us to explicitly link the government’s
environmental attention to corporate green innovation.
Depending on the different mechanisms, the government’s
environmental attention may promote or inhibit green
innovation. Heavy polluters have a greater demand for
emissions than non-heavy polluters and are, therefore, the
primary targets of environmental regulation (Matthews and
Denison, 1981; Gray, 1987). Moreover, polluting firms have a
lot of pressure on green transition, which is essential to
enhancing product competitiveness (Wong, 2012). Hence,
most existing research on green innovation focuses on heavy
polluting firms (Wu et al., 2018; Li and Xiao, 2020). Although
non-heavy-polluting firms are not the primary targets of
pollution control, this does not mean that non-heavy
polluting firms will not engage in green innovation. For
instance, firms in the industry like automobile manufacturing
are not highly polluting; however, they can still optimize their
production through environmentally responsible innovation.
Existing research ignores the impact mechanism of green
innovation on non-heavy-polluting firms. So, what are the
the of the

environmental attention on green innovation in heavy-

differences  between impact government’s
polluting and non-heavy-polluting firms?

A related question is whether Fintech influences the
the

innovation.

relationship ~ between government’s  environmental

attention and green The existing literature
provides evidence that Fintech increases the accessibility of
financial services, alleviates financing constraints, and thereby
boosts the green innovation of firms (Li et al., 2020; Tan et al,

2022). Yet, it remains unclear whether Fintech will affect the
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relationship between the government’s environmental attention
and green innovation.

Using the data of A-share firms listed in the Shanghai and
Shenzhen stock exchanges in China from 2011 to 2019,
combined with the dataset of the government’s environmental
attention in 274 cities, we investigate the different impacts of the
government’s environmental attention on green innovation of
heavy-polluting and non-heavy-polluting firms. Additionally, we
explore the moderating effect of Fintech on the relationship
between the government’s environmental attention and green
the

environmental attention mechanism for green innovation

innovation. Moreover, we focus on government’s
through two channels: “crowding-out effect” and “innovation
compensation.”

The following content is organized as follows: Section 2
provides the literature review. The theoretical framework and
research hypotheses are presented in Section 3. Section 4 presents
the methodology, and Section 5 describes the analysis of the
empirical results. Finally, Section 6 summarizes the conclusions

and implications.

2 Literature review
2.1 Attention and policy behavior

“Attention” was initially a topic of interest to psychologists,
but it has become an essential concept in the disciplines of
management and organizational behavior (Wang, 2013).
Attention is “the process by which managers selectively focus
on certain information and ignore others” (Simon, 1947).
Attention allocation necessitates the rapid determination of
what is urgent and essential within the limit of decision-
makers’ cost constraints. Some researchers have investigated
the economic effects of changes in managers’ and the public’s
attention (Zheng et al., 2013; Liu and Wang, 2014). Jones (2010)
introduced “attention” to government decision-making and
proposed an attention-driven model for policy selection. He
argues that decision-makers must prioritize the significance of
information based on their attention and then make decisions
accordingly, demonstrating that when policymakers’ attention
shifts, government decisions follow suit.

Existing research has examined the measurement of
government attention. Chen and Chen (2018) and Wen
(2014) measure the government’s focus on innovation,
entrepreneurship, and essential public services in China,
respectively, using text analysis techniques on government
work reports. Flavin and Franko (2017) use introduction data
from state legislatures to measure government attention and
discover that state legislators are less likely to act on an issue
when it is prioritized by low-income citizens than by wealthy
citizens. Some scholars assess the government’s environmental
attention. Wang and Li (2017) analyze the government work
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reports in 30 Chinese provinces and cities between 2006 and
2015, using text analysis to examine the changes in the
government’s attention to ecological and environmental issues.
It has been discovered that the local government’s attention to
ecological and environmental issues has gradually increased and
that this attention is consistent with that of the central
government.

A large strand of research has evaluated the effects of the
government’s environmental attention on pertinent policies and
administration. Using the cognitive dynamics theory of
psychology, Wen and Du (2018) investigate the impact of
changes in the central government’s environmental attention
on government environmental policies and explain the process
using “concept-motivation-guidance” logic. Wang and Wu
(2021) examine the effect of government-public attention
congruence on environmental governance and conclude that
environmental governance is more effective when government
(2020)
investigated the effect of government ecological attention on

and public attention are congruent. Shen et al

environmental governance performance in the Beijing-Tianjin-
Hebei region between 2005 and 2020, demonstrating that
environmental protection attention is most effective at
enhancing environmental governance performance. Huang
(2022) of the Chinese
government’s environmental attention on ambient pollution.
The that the

environmental attention can reduce air pollution. When

et al investigated the effects

results indicate increasing government’s
governments shift their attention from “pursuing GDP
growth” to “green and low-carbon development,” they can
significantly reduce carbon emissions, which can boost
economic growth in the long run according to Hu and Wang

(2022).

2.2 Influencing factors on green
Innovation

Existing literature has examined the factors that contribute to
green innovation. Some studies have investigated the micro-level
factors of green innovation, such as firm-level environmental
management (Li et al., 2019), corporate governance (Amore and
Bennedsen, 2016), environmental perceptions of executives (Lin
and Chen, 2017), financial constraints (Aghion et al., 2009), and
stakeholder pressure (Song et al., 2020).

A portion of the literature investigates the macro-level factors
that influence green innovation, focusing primarily on
government environmental regulations and green innovation-
related policies. Regarding the impact of environmental
regulation on green innovation, some neoclassical economics
theories propose that environmental regulation inhibits green
innovation by increasing the cost of environmental compliance
for firms (Gollop and Robert, 1983). It is primarily due to the

“crowding-out effect” of environmental regulations on firms’
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investments in green technological innovation due to rising
compliance costs, production costs, and sewage costs
(Matthews and Denison, 1981; Gray, 1987; Palmer et al., 1995;
Bai et al., 2019). Nevertheless, several studies have demonstrated
the beneficial effects of environmental regulations on green
innovation. According to Porter and Linde (1995), well-
designed environmental regulations promote green innovation.
By compelling or incentivizing firms to invest more in R&D to
enhance their ability to reduce pollution and product technology
content, regulations create innovation compensation and
competitive advantage (Zhang and Vander, 1995; Jaffe and
Palmer, 1997; Zhang et al,, 2011; Jing and Zhang, 2014; Guo,
2018; Li et al,, 2018; Fang et al.,, 2021).

Recent research indicates that the relationship between
environmental regulation and green innovation is not linear
but “U”-shaped in terms of inhibition or promotion. Zhang
et al. (2011) contended that the “U”-shaped relationship
between environmental regulation and green innovation is
because the positive effects of “innovation compensation” and
the negative effects of “compliance costs” are not synchronized,
and the positive effects lag behind the negative ones. Thus, a “U”-
shaped relationship exists between a given level of environmental
regulation and technological innovation (Shen, 2012; Xie et al,
2017; Fan et al., 2020).

Several researchers have investigated the heterogeneity of
environmental policies’ effects on green innovation. Some studies
have demonstrated the significant effects of new environmental
protection laws, the central environmental protection inspection
system, and the environmental protection target responsibility
system on corporate green innovation (Wang et al., 2020; Song
et al,, 2022). Some academics also believe that market-based
environmental  regulations, such as emission taxes,
environmental protection taxes, and environmental subsidies,
have a greater effect on fostering green innovation (Weitzman,
1974; Nordberg-Bohn, 1999; Requate, 2005; Cai and Li, 2018).
Several articles have demonstrated that financial technology can
enhance the accessibility of financial services, alleviate corporate
financing constraints, optimize the precision and efficiency of
external and internal capital allocation, and thereby promote
corporate green innovation (Li et al., 2020; Tan et al.,, 2022).

Our article contributes to the literature by first exploring the
effect of the government’s environmental attention on green
innovation. Prior research has examined the impact of the
government’s environmental attention on environmental
protection policies (Wen and Du, 2018), the efficiency of
environmental governance (Wang and Li, 2017; Wang and
Wu, 2021), environmental investment, and carbon emissions
(Zheng et al,, 2013; Huang et al.,, 2022). Yet, few studies have
examined the impact of the government’s environmental
attention from the standpoint of green innovation. Second,
this article investigates the different mechanisms of the
impacts of the government’s environmental attention on green

innovation of heavy polluting and non-heavy polluting firms.
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Since heavy polluters are the primary focus of environmental
management, most existing green innovation studies have
centered on these companies (Wu et al, 2018; Li and Xiao,
2020). However, the existing studies have disregarded the
mechanism of the government’s environmental attention on
green innovation in non-heavy polluting firms. Lastly, we
further explore the moderating effect of Fintech on the
the
attention and firms’ green innovation. Although some scholars

relationship ~ between government’s  environmental
have investigated the impact of financial technology on firms’
green innovation (Li et al., 2020; Tan et al., 2022), the effect of
Fintech on the

environmental attention and firms’ green innovation has been

relationship between the government’s

overlooked.

3 Hypothesis development

A local government work report is a policy issued by the local
government that typically includes a review and summary of the
government’s work from the previous year, plans for the
upcoming year, and resource allocation guidance. The report
reveals “the focus of their work and where their resources flow.”
Thus, the government’s work report is a significant indicator of
the government’s attention allocation or shift (Wen, 2014; Wang
and Li, 2017).

According to the psychological cognitive dynamics theory,
changes in government attention primarily reflect changes in
government cognition, which is a vital force driving behavior and
a precondition for institutional and policy changes. Due to the
limited attention span of policymakers, when their attention is on
environmental protection issues, social issues related to
environmental protection are more likely to shape policy
motives and drive the related policy behaviors (Wen and Du,
2018). Policy changes affect the behavior of businesses and vice
versa. Firms always pay close attention to institutional shifts to
identify opportunities and adjust their development strategy,
investment and financing behavior, and business decisions
promptly to accommodate policy shifts (Zhou, 1999; Khanna
and Rivkin, 2001). Therefore, businesses can anticipate possible
policy and institutional changes and adapt their behavior
accordingly when the government demonstrates a growing
concern for environmental protection by releasing public
information.

As the government pays more attention to the environment,
policymakers allocate their limited attention to addressing
environmental issues, and institutions or policies change
accordingly. As a result, the government is more likely to
implement  stringent environmental policies, increase
environmental legislation and enforcement, and increase
pressure on businesses to control emissions and protect the
environment (Wen and Du, 2018; Shen et al., 2021), such as

by establishing energy conservation and emission reduction
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targets and increasing penalties for noncompliance. As a
result, firms must purchase pollution-reducing equipment and
incur operating expenses, in addition to paying higher taxes and
environmental fines. It will undoubtedly increase the cost of sales
and administrative expenses, reducing the firm’s free cash flow
and tightening its financing constraints, resulting in a “crowding-
out effect” on investment in technological innovation (Matthews
and Denison, 1981; Gray, 1987; Bai et al., 2019). Moreover, to
pursue short-term profits, businesses typically limit their
investments in green innovations, which are characterized by
lengthy cycles, high costs, and substantial unpredictability
(Gollop and Robert, 1983). Therefore, increased government
environmental attention may harm green innovation in the
short term.

While the government’s environmental attention grows to
a certain level, its positive impact on green innovation is felt
over a longer period. First, with the increase of government’s
environmental attention, governments are more likely to
increase environmental regulation, and the market will be
more inclined to resource-saving and environment-friendly
green products under reasonable regulations. With the
of
attention, companies will choose to optimize resource

awareness increased  government environmental

allocation, develop green technology and equipment, and

improve  production  processes and  organizational
management to enhance the green technology of their
products according to Porter’s theory (Porter and Linde,
1995). It will stimulate the “innovation compensation
effect” of the

protection and performance growth, while companies

company, resulting in environmental
without efficient green innovation are more vulnerable to
being eliminated by the market (Zhang et al, 2011; Jing
and Zhang, 2014). Second, with increased government
environmental attention comes increased government
financial budgets for environmental protection, such as
increased financial allocations, environmental subsidies,
green credit, and other local government-provided financial
support for firms’ environmental protection projects (Wen
Du, 2018; Li Chen, 2022).

environmental protection funds can promote firms’ green

and and Support from
innovation, generate a “resource compensation -effect,”
direct firms’ green technology development, prompt firms
to invest or purchase resources for green R&D activities,
increase firms’ green innovation investment, and thereby
promote firms’ green innovation (Yang et al., 2017; Huang
et al, 2019). Lastly, an increase in the government’s
environmental attention indicates that the government is
more inclined to provide resources and pays more attention
to environmental issues. According to signaling theory, green
innovation can assist businesses in obtaining a government-
approved label, constructing a positive corporate image, and
attracting more external resources to supplement themselves
(Feldman and Kelley, 2006; Kleer, 2010). Therefore, the
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government’s increased focus on the environment can aid in
increasing the level of green innovation among businesses.
When the effects of the

environmental attention on green innovation, there are

examining government’s
significant differences between the mechanisms for heavy
polluters and non-heavy polluters. Heavy polluters have a
greater demand for waste disposal and are the primary focus
of environmental governance. As environmental regulation
improves, waste disposal consumes a greater portion of cash
flow and reduces green innovation investment (Matthews and
1981; Gray, 1987). In addition, the

government attention to the environment makes it harder for

Denison, increased
heavy polluters to obtain loans and then tightens financing
restrictions (Ding et al., 2020). Therefore, the negative effect
of the government’s increased environmental attention on green
innovation is more significant in the short term for firms that
heavily pollute. Nonetheless, as the government’s environmental
attention grows, polluting firms have more pressure to green
transition, which is the essential path to enhancing product
competitiveness. When the “innovation compensation effect”
is greater than the “crowding-out effect,” the government’s
environmental attention will spur green innovation. However,
since the two effects are not synchronized, the negative effect
tends to occur in the short term, whereas the performance of
green innovation takes longer to be compelled. Consequently,
increased government environmental attention decreases green
innovation in the short term but increases green innovation in
the long term (Zhang et al., 2011).

Based on the analysis presented earlier, we propose
hypothesis 1 (H1):

H1.: The influence of the government’s environmental attention
on the green innovation of heavy polluting firms shows a
U-shaped relationship.

Since non-heavy polluting firms are not the primary focus of
pollution control, increasing the government’s environmental
attention does not significantly increase such environmental
associated costs and expenses. Therefore, the negative effects of
the increased government’s environmental attention on green
innovation can be negligible for firms that do not heavily
pollute. Nevertheless, it does not imply that non-heavy
polluting firms will not implement green innovation. Although
ecological protection and environmental management are not
heavy polluters, they can still promote green production
through green innovation. On the one hand, green innovation
has become a strategy for some businesses to obtain policy
resources. These firms prefer green innovation that is easier
and quicker to achieve, allowing them to obtain more
government subsidies or tax rebates by disclosing green patent
information. On the other hand, with the increasing government’s
environmental attention, the environmental awareness of both
individuals, firms, and the government will be enhanced (Li and
Zheng, 2016), and customers are more inclined to resource-saving
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and environment-friendly green products. Green innovation can
not only meet customers’ needs and build a good reputation for the
company but also improve product competitiveness and prevent
environmental pollution (Kammerer, 2009; Li et al., 2015; Hou et al.,
2021). With the growth of the government’s environmental
attention, non-heavy polluting firms foresee the business
opportunities brought by green production and then perform
green innovation. Therefore, the increase in the government’s
environmental attention has positively impacted the green
innovation of non-heavy polluting firms.

Based on the analysis presented earlier, we propose
hypothesis 2 (H2):

H2. : The government’s environmental attention is positively
associated with green innovation in non-heavy-polluting firms.

Financial technology can enhance the availability of regional
financial services, alleviate the financing constraints of firms, and
direct the precise flow of funds, thereby optimizing the precision
and efficacy of external and internal capital allocation (Tan et al.,
2022). Green innovation activities are characterized by high
costs, lengthy timelines, and high levels of uncertainty. Thus,
green innovation activities require greater financial support than
others (Gollop and Robert, 1983). Suppose the enterprise’s
location city has a high level of financial technology. In that
case, it can effectively reduce information asymmetry, alleviate
resource mismatch (Tian et al., 2017), and provide financial
support for the R&D of heavy polluters who need to implement
green innovation. This advanced level of financial technology will
mitigate the short-term negative effects of the government’s
environmental attention on green innovation. In the long
term, it improves the efficiency of resource allocation, creates
a favorable external financial environment, and aids heavy
polluters in achieving the “innovation compensation effect”
(Tan et al, 2022). Thus, a high level of financial technology
augments the positive impact of the government’s environmental
attention on the green innovation of heavy polluters.

Based on the analysis presented earlier, we propose
hypothesis 3 (H3):

H3. : Increased financial technology can mitigate the negative
effects of the government’s environmental attention on the green
innovation of heavy polluting firms in the short term while
the effect of the
environmental attention on the green innovation of heavy

enhancing positive government’s

polluting firms in the long term.

4 Methodology
4.1 Sample and data collection

In this article, we use the data of A-share companies listed in
the Shanghai and Shenzhen stock exchanges from 2011 to
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2019 and filter samples as follows: 1) exclude the samples that
were ST, *ST, PT, and delisted during the sample period; 2)
exclude the samples of financial companies; 3) exclude the
samples with missing variables. Finally, we obtained
18,390 observed samples and performed tailing at the 1% and
99% levels for continuous variables. The other main variables are

defined and measured as follows.

4.2 Measurement

4.2.1 Green innovation

The data on green innovation were obtained from the
National Intellectual Property Patent Database of China.
According to Song et al. (2020), we collected the patent
information of the sample firms from 2011 to 2019 and
matched them with the Green List of International Patent
Classification, which was published by the World Intellectual
Property Organization. Since patent application data are more
stable than the number of patents granted, and the year of patent
application could better reflect the actual innovation time than
the year of patent grant, we use the total number of green patent
applications (GITotal) to measure the green innovation of firms.
Furthermore, according to the type of green patents, we classify
green patents into green invention patents (Grelv) and green
utility model patents (GreUm). Meanwhile, to make the sample
more consistent with the assumption of normal distribution, we
use the natural logarithm of the number of green patent
applications plus one to measure corporate green innovation,
following Tan et al. (2022). In addition, green innovation has a
time lag caused by research and development, so we use
t+1 period green innovation data as the dependent variable.

4.2.2 Government'’s environmental attention

To measure the government’s environmental attention
(GEA), we use text analysis to obtain the frequency of
environmental keywords used in government work reports,
and the number of relevant words reflects the degree of
attention given to a public issue by decision-makers (Wang
and Li, 2017; Huang et al, 2022). The more frequently the
words appear, the more attention the government pays to the
issue. To ensure the completeness and continuity of the textual
data, we first collected 274 city-level government work reports
from 2011 to 2019, all of which were obtained from the official
government websites. Second, we read 15 reports from different
regions and years intensively to extract keywords related to
environmental protection and sorted them by frequency (Shen
et al,, 2020). Then, we selected the top 15 keywords (Wang and
Li, 2017), which were low carbon, environmental protection, air
quality, green, PM2.5, COD, CO2, PM10, ecology, emission,
emission reduction, pollution, environmental protection, sulfur
dioxide, and energy consumption. Third, we used software to sort
the government work report documents word by word and count
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the frequency of the abovementioned keywords. Finally,
considering the influence of text length on the frequency of
keywords, we standardized the index by dividing the frequency of
keywords by the total number of words in the text and then
multiplying by 100 to get the government’s environmental
attention (Huang et al., 2022).

4.2.3 The mediating variables

In order to measure the level of financial technology (Fintech)
where the company is located, we used the number of companies
in the finance and high-technology industries in the city to
measure Fintech according to Tan et al. (2022). We obtained
the number of companies that is financial and technological
which were currently in existence and had been operating for
2 years through the advanced search function of the “Enterprise
Search” website. Furthermore, considering Fintech is influenced
by the level of local economic development, we adjusted the
indicator by dividing the number of Fintech companies by the
regional GDP.

4.2.4 The control variables

According to the related study by Lin et al. (2014), we
control for the following variables (controls) in the model: firm
size (size), the natural logarithm of the firm’s total assets; firm
age (age), firm’s establishment time; leverage (Lev), the ratio of
total liabilities to total assets; return of Asset (Roa), the ratio of
net profit to average total assets; firm value (TobinQ), the sum
of the market value of owner’s equity and liabilities to total book
assets; revenue growth (growth), the percentage of revenue
growth; independent directors (Indep), the percentage of
independent directors to board members; cash flow from
operating activities (cashflow). As the level of economic
development of the city may affect the firm’s innovation
capability, we control the city-level GDP (Lngdp), and we
also control for year fixed effects (year), industry fixed
effects (industry), and city fixed effects (city) in the model.
All financial data of listed companies are obtained from the
Wind database, and data on economic indicators at the city
level are obtained from the China City Statistical Yearbooks.

4.3 Model

Based on the previous assumptions and variable settings, our
benchmark regression model is set as follows:

GI;y,; = ap + a;GEA;; + aZGEAft + aControls; + &, (1)
Gls.; = B, + B,GEA + B,GEA’ + B, Fintech
+ B,Fintech*GEA;; + B.Fintech*GEA],  (2)

+ BControls; + &,

where « and f3 are the coefficients of variables, i and ¢ denote the
enterprise and year, respectively, and GI;,,; denotes the green
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FIGURE 1
Time trends of government’s environmental attention.

TABLE 1 Descriptive statistics.
Variable N Mean Std. Min  Median Max
GlITotal 18,390 0.299 0.744 0.000 0.000 6.874
Grelv 18,390 0.213 0.610 0.000 0.000 6.719
GreUm 18,390 0.168 0.527 0.000 0.000 5.347
GEA 18,390 0.357 0.128 0.029 0.351 1.239
GEA? 18,390 0.144 0.102 0.001 0.123 1.535
Fintech 18,390 0.002 0.001 0.000 0.001 0.007
Size 18,390 22.139 1.294 19.525 21.956 26.395
Age 18,390 16.979 5.598 1.000 17.000 61.000
Lev 18,390 0.417 0.207 0.031 0.407 0.925
Roa 18,390 0.044 0.062 -0.415 0.041 0.222
Growth 18,390 0.180 0.443 -0.623 0.109 4.806
Cashflow 18,390 0.045 0.069 -0.200 0.045 0.257
TobinQ 18,390 2.003 1.336 0.815 1.588 17.676
Indep 18,390 0.375 0.053 0.308 0.353 0.600
Lngdp 18,390 8.803 1.095 4.399 8.878 10.549

innovation level of enterprise i in the next period, which is
measured by three indicators: total number of green patent
applications (GITotal), green invention patents (Grelv), and
green utility model patents (GreUm), respectively; GEA;
denotes the primary term of the government’s environmental
attention in the city where enterprise i is located in year t; GEA,?
denotes the secondary term of the government’s environmental
attention; Fintech denotes the level of financial technology in the
city in the model (2); Controls;; denotes all control variables, and
¢;; is the random error term.

4.4 Statistics

Figure 1 shows the mean values of the government’s
environmental attention and the environment-related word
frequency in 274 cities in China from 2011 to 2019. The
figure shows that the average GEA was falling from 0.33% to
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0.30% during 2011-2012 and then raised to 0.37% in 2014. After
that, it experienced volatile falling to 0.35% and rising to 0.39%,
with 2 years stabled at 0.37% and then fell to 0.32% in 2019. This
indicates that although local governments were aware of the
importance of environmental governance and have begun to
focus on environmental protection issues, the growth of
government’s environmental attention is volatile and weak in
sustainability, and local governments need to improve their
environmental attention continuously.

Table 1 reports descriptive statistics for the variables in this
article. The mean and median of GITotal are 0.299 and 0,
respectively, which means the data have serious right
skewness, the green innovations of the firms are highly
differentiated,
Compared with the number of GreUm, the mean and

and the overall innovation level is low.
standard deviation of the number of Grelv are larger, which
indicates that firms are more positive to carry out green invention
patents, but the differences in performance among individuals
are more obvious. The mean and Std. of GEA are 0.357% and
0.128, respectively, which means the differentiation of the

government’s environmental attention among cities is not huge.

5 Empirical results
5.1 Benchmark regression

As in the previous analysis, the mechanisms of the
government’s environmental attention to green innovation are
different between heavy polluting and non-heavy polluting firms.
Hence, we divided the sample into heavy polluting and non-
heavy polluting groups according to the Guidelines on
Environmental Information Disclosure of Listed Companies
issued by the Shanghai Stock Exchange. Table 2 reports the
results of the benchmark regressions of the impact of the
government’s environmental attention on green innovation for
heavy polluting and non-heavy polluting firms, respectively.

Columns (1) to (3) show the results for the sample of heavy
polluting firms. The signs of the coefficients of GEA and GEA® are
negative and positive, respectively, and are both significant at
least at the 10% level, which demonstrates that as the
government’s environmental attention shifts from weak to
strong, the impact it has on heavy polluters’ green innovation
will change from negative to positive. Therefore, the relationship
between the government’s environmental attention and green
innovation is consistent with the “U”-shape, which can prove
hypothesis H1. The results are significant in GITotal, Grelv, and
GreUm, and the inflection points are 0.377, 0.343, and 0.432,
respectively. The mean value of the existing government’s
environmental attention data is 0.357, which indicates that the
government’s environmental attention has started to promote
green invention patents for heavy polluting firms, but the
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TABLE 2 Effect of government’s environmental attention on green innovation.

Heavy-polluting firms

(1) (2)
GITotal Grelv
GEA ~7.777** -4.372*
(3.253) (2.441)
GEA? 10.224%* 6.301*
(4.295) (3.229)
Size -0.598 ~0.420
(0.443) (0.394)
Age 0.004 ~0.000
(0.026) (0.012)
Lev 1.598 1.013
(1.425) (1.147)
Roa 4.983 3.430
(3.600) (2.769)
Growth -0.131 0.002
(0.225) (0.105)
Cashflow -2.712 -1.740
(2.128) (1.800)
TobinQ -0.322 -0.197
(0.200) (0.122)
Indep 1.445 -0.544
(4.034) (1.795)
Lngdp 0.740 0.785
(0.637) (0.484)
_cons 1.479 -1.930
(7.238) (5.028)
Year, industry, and city Yes Yes
N 4,920 4,920
Adj.R? 0.012 0.009

Non-heavy-polluting firms

(3) (4) (5) (6)
GreUm GITotal Grelv GreUm
—3.405** 0.487*** 0.333** 0.243*
(1.515) (0.166) (0.135) (0.137)
3.924** -0.478* -0.310 -0.262
(1.832) (0.200) (0.165) (0.159)
—0.179** —0.015** —0.011** —0.016%**
(0.086) (0.006) (0.005) (0.005)
0.004 0.001 0.000 0.000
(0.022) (0.001) (0.001) (0.001)
0.585 —-0.037 —-0.008 -0.040
(0.635) (0.032) (0.027) (0.025)
1.554 0.072 0.077 0.006
(1.857) (0.085) (0.073) (0.062)
-0.134 0.011 0.007 0.010
(0.185) (0.008) (0.006) (0.006)
-0.972 -0.118* -0.054 —0.089*
(0.771) (0.070) (0.060) (0.054)
-0.125 —-0.004 —-0.003 -0.004
(0.146) (0.004) (0.003) (0.003)
1.990 0.007 0.030 —-0.008
(3.058) (0.093) (0.079) (0.078)
—0.045 0.007 0.011 —0.008
(0.250) (0.027) (0.023) (0.021)
3.410 0.171 0.052 0.419*
(3.487) (0.304) (0.266) (0.248)
Yes Yes Yes Yes
4,920 13,479 13,479 13,479
0.012 0.058 0.039 0.044

Notes: *** and ** stand for significant levels of 1%, and 5%, respectively, and the values in parentheses are Std. Dev.

influence on the total number of green patents and green utility
model patents has not reached the inflection point.

Columns (4) to (6) show the regression results for the sample
of non-heavy polluters. The coefficients of government’s
0.487, 0.333, and 0.243,
respectively, and all of them are positively significant at a level

environmental attention are
of at least 10%, which indicates that the government’s
environmental attention has a positive effect on green
innovation of non-heavy-polluting firms, and the impact is
greater on green invention patents than on green utility
model patents. The results indicate that the motivation of
innovation for non-heavy-polluting firms is not only to
strategically release “green signals” but also to foresee the
business opportunities brought by green production. The
results mentioned earlier are consistent with hypothesis H2.
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It is worth noting that the regression coefficients of GEA” for
non-heavy polluters are negative, but only the result of GITotal is
significant in statistics, which means the regression result is not
robust. The results demonstrate that the positive effect of GEA on
green innovation gradually decreases with the increase in the
government’s environmental attention to non-heavy polluting
firms, but the results are not robust to an inverted U-shaped
trend. The possible explanation is that one of the purposes of
green innovation for non-heavy polluting firms is to release green
signals and obtain government resources, and when green
innovation reaches the standard of obtaining government
resources, the incentive for green innovation decreases (Zhu
et al, 2022). Meanwhile, with the improvement of resource
allocation efficiency, government resources will be allocated to
firms with more green production needs, so when the
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TABLE 3 Mediating effect test.

Heavy-polluting (1) (2)
firms
GITotal Grelv
GEA —14.940** -9.441*
(6.866) (5.868)
GEA? 9.115* 5.485
(8.090) (6.915)
Fintech 0.144 0.094
(0.124) (0.106)
Fintechx GEA 0.814*** 0.578***
(0.242) (0.207)
FintechxGEA “
_cons —71.871*** —52.593***
(20.372) (17.412)
Control Yes Yes
Year, industry, and city Yes Yes
N 4,920 4,920
Adj.R? 0.019 0.013

government’s environmental attention reaches a certain level, its
positive effect on green innovation for non-heavy polluting firms
diminishes.

5.2 Mediating effects

Table 3 shows the regression results that added the
interaction terms of financial technology level (Fintech),
GEA, and GEA?, respectively, in heavy-polluting firms. As
the inclusion of interaction terms has serious multicollinearity
problems that affect the regression results, therefore, we
follow Su and Zhou (2019) to add the interaction terms
separately. Focusing on the regression coefficients and
significance levels of the interaction term FintechxGEA, we
find that the coefficients of the
significantly positive at the 1% level, and the coefficients
are 0.814, 0.578, and 0.236, respectively. The results
indicate that the increase of financial technology weakens

interaction term are

the impact of the government’s environmental attention on
green innovation before the extreme value, which means that
the increase of Fintech can mitigate the negative relationship
between the government’s environmental attention and green
innovation in the short term.

In columns (4) to (6), we added the interaction term
FintechxGEA®, and the results show that the regression
coefficients of the interaction terms are significantly positive
at the 10% level at least, indicating that after GEA reaches its
extreme value, the positive relationship between government’s
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(3 4 (5 (6)
GreUm GITotal Grelv GreUm
—5.499** —7.615** —4.218* —3.397**
(2.221) (3.241) (2.497) (1.460)
3.630 —-0.509* —-1.600 1.092
(2.618) (2.342) (1.482) (1.424)
0.050 0.305 0.206 0.099**
(0.040) (0.218) (0.191) (0.046)
0.236***
(0.078)
1.048** 0.766** 0.282*
(0.417) (0.326) (0.147)
—19.278*** —74.967* —54.851 —20.115**
(6.591) (42.259) (37.040) (9.207)
Yes Yes Yes Yes
Yes Yes Yes Yes
4,920 4,920 4,920 4,920
0.017 0.019 0.014 0.018

environmental attention and green innovation is enhanced by the
increase of financial technology. The abovementioned results are
consistent with hypothesis H3.

It should be noted that the moderating effect of Fintech on
the sample of non-heavy polluting firms is not significant,
which may be due to the development of Fintech improving
the precision and effectiveness of green capital, alleviating
resource mismatch (Tian et al., 2017), and providing financial
support for heavy polluting firms which urgent to pursuit
green innovation. Therefore, Fintech does not significantly
the effect of the
environmental attention on green innovation in non-heavy

increase positive government’s
polluting firms. The hypothesis H3 is only proved in heavy-
polluting firms, and the regression results for non-heavy-

polluting firms are not reported here due to space constraints.

5.3 Heterogeneity effect

In the heterogeneity test, we further divided the firms into
state-owned and non-state-owned groups according to the
nature of equity. There are significant differences between
state-owned and non-state-owned firms in terms of resource
access, response to government policies, financing capacity, and
relationship with the government (Zhang et al., 2022). We
focused on whether the nature of equity affects the
the
attention and green innovation. Table 4 reports the regression

relationship ~ between government’s  environmental

results of the government’s environmental attention (GEA) on
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TABLE 4 Heterogeneous effect test.

Heavy-polluting firms
1) (2)

State-owned

GEA —-10.680* -2.653
(6.189) (2.624)
GEA? 14.703* 3.086
(7.836) (3.229)
_cons 10.397 -0.335
(22.283) (5.327)
Control Yes Yes
Year, industry, and city Yes Yes
N 2,045 2,875
Adj.R2 0.017 0.012

the total green innovation (GITotal) of heavy polluters and non-
heavy polluters, respectively.

The regression results are reported in columns (1) to (2)
for the grouping of heavy polluters by the nature of equity. The
results show that the coefficients of GEA and GEA’ are
significantly negative and positive, respectively, in the group
of state-owned firms, but the coefficient of GEA is not
One
explanation is that state-owned firms reflect government

significant for non-state-owned firms. possible
regulations more effectively and enforce the regulations
more strictly than non-state-owned, and state-owned firms
generally have more obvious economies of scale and bear a
risk  of than

Hence, government’s

innovation failure non-state
the effect of the

environmental attention on green innovation in state-

stronger
owned.

owned firms is more significant in the grouping of heavy
polluters.

Columns (3) to (4) report the regression results for non-
heavy polluting firms by the nature of equity, the results
show that the coefficient of GEA is significantly positive in
the group of non-state firms, but the coefficient of GEA is
not significant for state-owned firms. Since green
innovation is not an inevitable choice for non-heavy-
polluting firms and non-state firms face stronger
financing constraints, therefore, with the increase in
government’s environmental attention, non-state-owned
firms are more motivated to conduct green innovation for
the signal of government recognition to receive government
subsidies, tax rebates, and other government resources
(Feldman and Kelley, 2006; Kleer, 2010). Hence, the
government’s environmental attention has a more
significant impact on green innovation in non-state firms

for non-heavy-polluting firms.
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Non-heavy-polluting firms

(3) 4)

State-owned Non-state-owned

-0.011 0.684**
(0.341) (0.196)
0.002 -0.655
(0.436) (0.230)
0.724 -0.075
(0.564) (0.364)
Yes Yes

Yes Yes
4,549 8,930
0.058 0.059

5.4 Mechanism

5.4.1 Channel of “crowding-out effect”

According to the previous the
“crowding-out effect” and the “resource compensation effect”
the the

environmental attention to affect green innovation. The

theoretical analysis,

are two main channels for government’s
rise in the government’s environmental attention increases
the production costs and the associated costs of sewage to
control pollution, which in turn decreases crowding-out
investment in green innovation. Herein, we use the
environmental related expenses to measure the “crowding-
out effect.” The variable fees in table 5 are the total
environmental related expenses such as sewage charges,
cleaning fees, and environmental protection inputs of the
enterprise are taken as logarithms (Lu et al., 2019). Table 5
reports the regression results of the environmental related
expenses as a mediating variable for heavy polluting firms and
non-heavy polluting firms, respectively.

Columns (1) to (3) report the regression results for
the group of heavy polluting firms. The result shows
that the coefficient of GEA in column (2) is 2.062 with a
significant positive sign, which means that the rise in the
government’s environmental attention significantly increases
environmental related expenses. The coefficient of fee in
column (3) is —0.192, which is significant at the 1% level,
indicating that the rise in the government’s environmental
attention significantly increases the environmental related
expenses of heavy polluters, which in turn crowds out
innovation inputs and inhibits green innovation. Since
the regression coefficients of GEA and GEA’ are not
the full

mediating effect. Columns (4) to (6) report the regression

significant, financing  constraint plays a
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TABLE 5 Mechanism of the environmental related expenses.

Heavy-polluting firms

Non-heavy-polluting firms

10.3389/fenvs.2022.999492

(1) 2 3) 4 (5) (6)
GITotal Fee GITotal GITotal Fee GITotal
GEA —4.372* 2.062** -0.823 0.333** 1.337 -0.081
(2.441) (0.995) (2.189) (0.135) (1.371) (0.315)
GEA? 6.301* -1.870 1.194 —0.310* -0.895 0.137
(3.229) (1.215) (2.587) (0.165) (1.668) (0.389)
Fee —0.192*** —-0.002
(0.050) (0.005)
_cons -1.930 =7.910%** —-0.503 0.052 —5.960** -0.210
(5.028) (1.989) (4.392) (0.266) (2.659) (0.763)
Control Yes Yes Yes Yes Yes Yes
Year, industry, and city Yes Yes Yes Yes Yes Yes
N 1840 1840 1840 1993 1993 1993
Adj.R? 0.009 0.546 0.086 0.039 0.394 0.132
TABLE 6 Mechanism of the environmental subsidies.
Heavy-polluting firms Non-heavy-polluting firms
1 2 (3) “ 5) (6)
GITotal Sub GITotal GITotal Sub GITotal
GEA —4.449* 0.364* -0.793 0.125** 0.544* 0.183
(2.490) (1.105) (1.183) (0.050) (0.350) (0.136)
GEA? 6.476* -0.775 1.078 —0.394* 1.253 -0.070
(3.330) (1.373) (1.320) (0.219) (1.632) (0.583)
Sub 0.026 0.048***
(0.028) (0.009)
_cons 2.558 14.9370* -1.418 0.143 12.9330* —2.104**
(8.578) (0.323) (2.318) (0.297) (0.264) (0.846)
Control Yes Yes Yes Yes Yes Yes
Year, industry, and city Yes Yes Yes Yes Yes Yes
N 2,204 2,204 2,204 3,096 3,096 3,096
Adj.R? 0.007 0.352 0.036 0.056 0.143 0.192

results for the sample of non-heavy polluters. We find that
the increase in the government’s environmental attention
does not significantly affect environmental related
expenses for non-heavy polluters. Therefore, the
environmental related expenses are not the mechanism of
influence between the government’s environmental
attention and the green innovation of non-heavy-
polluting firms, which is also consistent with the previous
theory.

Frontiers in Environmental Science

5.4.2 Channel of “resource compensation effect”

The rise of the government’s environmental attention
increases the government’s financial investment in
environmental  protection, which has a  “resource
compensation effect” on firms’ green innovation and thus
promotes green innovation. We use the logarithm of the
number of environmental subsidies to measure the
government’s “resource compensation effect” (Yang et al,
2017). Table 6 reports the results of the test of environmental
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TABLE 7 Estimation results for the 2SLS.

0y

Heavy-polluting firms

GEA —-1.065*
(0.668)
GEA? 1.409*
(0.829)
Size 0.1710¢
(0.014)
Age —0.009***
(0.002)
Lev —0.239%**
(0.060)
Roa -0.209
(0.176)
Growth -0.036**
(0.016)
Cashflow 0.458***
(0.131)
TobinQ 0.028***
(0.007)
Indep 0.131
(0.152)
Lngdp 0.035%%*
(0.009)
_cons —=3.577%*
(0.349)
Year, industry, and city Yes
N 4,920
Adj.R? 0.124

subsidies as mediating variables for heavy polluters and non-
heavy polluters, respectively.

Columns (1) to (3) report the regression results for the group
of heavy polluting firms. The result shows that the coefficient of
GEA in column (2) is 0.364 with a significant positive sign,
indicating that the increase in the government’s environmental
attention significantly increases the environmental subsidies of
heavy polluting firms. The results of GEA and Sub in column (3),
however, are not significant, indicating that the increase in
environmental subsidies is not an effective mediating variable
for the increase of green innovation in heavy polluting firms. The
reason is that government environmental subsidies make the
heavy polluting firms financially dependent, and the subsidies are
more likely to be used to maintain survival rather than
(Xu 2019);
subsidies cannot significantly increase the green innovation of

innovation and Li, therefore, environmental
the heavy polluting firms.
Columns (4) to (6) report the regression results of the non-

heavy polluters. In column (5), we find that the rise of the
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@)
Non-heavy-polluting firms

3277
(1.424)
—-4.535
(2.040)
-0.011*
(0.006)
0.001
(0.001)
-0.033
(0.030)
0.097
(0.085)
0.010
(0.008)
-0.098
(0.069)
-0.004
(0.004)
0.013
(0.094)
0.015
(0.027)
-0.354
(0.386)
Yes
13,479
0.030

government’s environmental attention significantly increases
environmental subsidies with a coefficient of 0.544. In column
(6), environmental subsidies have a significant positive effect on
green innovation, which means that the government’s
environmental attention can improve environmental subsidies
which causes the increase of green innovation in non-heavy-
polluting firms. Since the results of GEA are not significant,
environmental subsidies play a full mediating effect, which is
consistent with the theoretical derivation described earlier in this

article.

5.5 Robustness test

5.5.1 Endogeneity problem

Although the benchmarking regression verifies our previous
hypothesis, further research shows that there may be a causal
endogeneity between the government’s environmental attention
and green innovation. When local firms have more green
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TABLE 8 Estimation results for alternative control variable.

Heavy-polluting firms

(1)

GEA —8.331**
(3.540)

GEA? 10.909**
(4.678)

Lngdp 0.856
(0.672)

TE —0.089
(0.348)

FD 2.798
(2.466)

Open -0.157
(0.282)

School 0.827*
(0.452)

Size

Age

Lev

Roa

Growth

Cashflow

TobinQ

Indep

_cons -12.451
(8.041)

Control Yes

Year, industry, and city Yes

N 4,989

Adj.R? 0.007

innovation achievements, the officers may emphasize

environmental related results in government work reports to
highlight the government’s performance, which results in higher
government environmental attention.

To solve the endogeneity problem, we use the 2SLS
instrumental variables approach for further testing. We choose
the one-period lagged government’s environmental attention
primary term L.GEA and the one-period lagged government
environmental attention secondary term L.GEA’ as the
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Non-heavy-polluting firms

(2) (3) 4)
~8.585%* 0.423** 0.433**
(3.582) (0.049) (0.170)
11.272% ~0.429* -0.451
(4.761) (0.198) (0.203)
0.819 0.039 0.039
(0.688) (0.027) (0.027)
—0.043 —0.047%* —0.049***
(0.354) (0.018) (0.019)
2.959 ~0.150* ~0.163*
(2.534) (0.083) (0.086)
-0.162 -0.010 -0.008
(0.287) (0.009) (0.009)
0.698* 0.039 0.044
(0.403) (0.043) (0.044)
-0.756 -0.011%
(0.608) (0.006)
0.012 0.001
(0.029) (0.001)
2417 ~0.032
(2.204) (0.030)
6.082 0.087
(4.464) (0.085)
-0.211 0.011
(0.228) (0.008)
—2.411 ~0.104
(1.880) (0.069)
~0.386 ~0.004
(0.238) (0.004)
1.512 -0.001
(4.088) (0.093)
3.935 0.363 0.595
(10.776) (0.385) (0.416)
Yes Yes Yes
Yes Yes Yes
4,869 13,715 13,382
0.010 0.055 0.057

instrumental variables for GEA and GEA?, which is a
common practice since the endogenous variables with one lag
period can meet the correlation assumption and the exogenous
assumption of effective instrumental variables (Huang et al,
2022). The first-stage regression results also confirm the
significant positive correlation between L.GEA® and GEA? as
well as L.GEA and GEA.

Table 7 mainly reports the second-stage regression results in
the 2SLS regression of government environmental attention

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.999492

Chen et al.

TABLE 9 Estimation results for excluding favorable environment cities.

0y

Heavy-polluting firms

GEA —-0.314**
(3.602)
GEA? 0.450%*
(4.985)
_cons 8.684
(12.538)
Control Yes
Year, industry, and city Yes
N 4,370
Adj.R? 0.010

(GEA) and green innovation (GITotal) for heavy polluters and
non-heavy polluters, respectively. We notice that after
controlling for endogeneity, the results of the GEA and GEA’
of heavy polluters still significantly support the hypothesis of a
U-shaped curve, but the coefficient decreases to 1.065, and the
significance drops to 10%. As for the non-heavy polluters, the
regression coefficient of GEA is still significantly positive, and the
coefficient increases to 3.277. The coefficient of GEA” is still
negative but not statistically significant. Therefore, after
controlling for endogeneity, the regression results still support
the hypothesis of this article.

5.5.2 Alternative control variable

In the robustness test, we try to replace and add control
variables. Most of the existing literature on corporate green
innovation controls for city-level macroeconomic variables
and the control variables selected in this article are mainly
corporate financial data. Therefore, to further test the
robustness of the regression results, we chose to replace the
control variables with macro control variables as follows (Zhu
et al,, 2022): (1) the level of science and technology expenditure
(TE), measured by the logarithm of the share of general public
budget expenditure on science and technology; fiscal
decentralization (FD), the logarithm of the ratio of fiscal
revenues to fiscal expenditures; regional openness (Open),
measured by the logarithm of the actual amount of foreign
capital used in the region; the number of higher education
institutions (schools), the logarithm of the number of general
higher education institutions in the city. Table 8 reports the
regression results of government environmental attention (GEA)
and green innovation (GITotal) for heavy and non-heavy
polluters after replacing or adding macro control variables.
The coefficients’ symbols and significance of the test are
generally consistent with the results in the benchmarking
regression, which further supports our previous conclusions.
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@)
Non-heavy-polluting firms

0.423**
(0.188)
-0.394
(0.219)
0.337
(0.317)
Yes
Yes
10,868
0.053

5.5.3 Sample excluding favorable environment
cities

In a further robustness test, we exclude samples that are
located in the cities of Qingdao, Yantai, Lishui, Taizhou, Fuzhou,
Xiamen, Shenzhen, Zhuhai, Huizhou, Zhongshan, Guiyang,
Haikou, and Kunming, which have a relatively favorable
environment (Zhu et al, 2022), because cities with the
relatively favorable environment may have less pressure on
environmental governance. Table 9 shows the regression
results of government environmental attention (GEA) and
green innovation (GITotal) for heavy polluters and non-heavy
polluters after removing the samples. The coefficients’ symbols
and significance of the robustness test are generally consistent
with the results in the benchmarking regression, which further
supports our previous conclusions.

6 Conclusion and policy
recommendations

6.1 Conclusion

This article examines the influence and differential influence
mechanism of the government’s environmental attention on
green innovation in heavy-polluting and non-heavy-polluting
firms, using data of Chinese A-shares listed companies in
Shanghai and Shenzhen stock exchanges from 2011 to 2019.
It also investigates the moderating effect of financial technology
on the relationship between government environmental
attention and green innovation. The following are the
conclusions:

(1) There is a distinction between heavy polluting and non-
heavy polluting firms concerning the effect of the
environmental

government’s attention on  green
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innovation. Using OLS regression models, the 2SLS

instrumental method, and other robustness tests, we
demonstrate that as the government’s environmental
attention shifts from weak to strong, its impact on heavy
polluters’ green innovation will shift from negative to positive.
“U”-shape is the relationship between the government’s
environmental attention and green innovation. In the
the

positively impacts the green innovation of non-heavy

meantime, government’s environmental attention
polluting firms, with a greater impact on green invention
patents than on green utility model patents.
(2) As for the mediating effects of Fintech, the regression results
indicate that an increase in Fintech can mitigate the negative
relationship of heavy polluters between the government’s
environmental attention and green innovation in the short
term. Moreover, after the government’s environmental
attention reaches its extreme value, an increase in Fintech
the the

environmental green

strengthens positive  relationship  between

government’s attention  and
innovation. However, Fintech’s moderating effect on the
non-heavy-polluting group is insignificant.

According to the heterogeneity test, the effect of the

environmental

3)

government’s attention ~on  green
innovation in state-owned firms is greater than in non-
state-owned firms in the grouping of heavy polluters. In
the

significantly impacts green innovation in non-state firms

contrast, government’s environmental attention
by grouping non-heavy polluters.
(4) The “crowding-out effect” channel plays a mediating role in
heavy polluters. Results indicate that an increase in the
government’s  environmental attention  significantly
increases environmental related expenses, which, in turn,
crowds out innovation inputs and impedes green innovation
among heavy polluters. On the other hand, the “resource
compensation effect” channels have a moderating effect on
non-heavy polluters since the government’s environmental
attention can increase environmental subsidies, which in
turn increases green innovation in non-heavy-polluting

firms.

6.2 Policy recommendations

Based on our findings, we propose the following

recommendations and wish to provide developing or
transitioning nations and regions with experience. To improve
the green innovation of firms, the government must first increase
its attention to environmental protection in a sustainable
manner. Before the inflection point, they should pay attention
to the negative impact on heavy polluters and make efforts to
alleviate their financing constraints. If the government’s
environmental attention fluctuates too much over a short

period, it may threaten the viability of green innovation.
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Second, enhancing the government’s environmental attention
is advantageous for the green innovation of non-heavy polluting
firms, which are also crucial R&D firms for green innovation.
Therefore, the government should pay greater attention to the
green innovation of non-heavy-polluting firms and implement
continuous stimulation policies to sustain the innovation zeal of
non-heavy-polluting firms. Lastly, the government should
actively improve the level of regional financial technology,
which is conducive to enhancing the allocation efficiency of
funds, reducing the inhibiting effect of the government’s
the
innovation of heavy pollution firms in the short term, and

environmental attention enhancement on green
enhancing the promotion effect on green innovation in the

long term.
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