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Abstract: Green innovation has become an essential pathway to quality manufacturing development.
This paper takes green innovation as a starting point to explore the impact of green innovation on
enterprise performance and the regulatory effect of government grants, including fiscal subsidies
and preferential taxation. An empirical study based on panel data of manufacturing firms listed
in Shanghai and Shenzhen A-shares from 2011 to 2019 shows that green innovation contributes to
improved enterprise performance. This paper studies the moderating impacts of financial subsidies
and tax incentives using the Ordinary Least Squares (OLS) Model with consideration for the two-way
fixed effects. The model adopts Tobin’s Q value as the explained variable and focuses on analyzing
the influence mechanism of green innovation, financial subsidies, and tax incentives. Both fiscal
subsidies and preferential taxation can strengthen the relationship between green innovation and
enterprise performance, with the incentive effect of preferential tax being more pronounced when the
two policies are pursued in parallel. In general, the regulatory impact of preferential taxation is more
pronounced in high-tech manufacturing, while that of fiscal subsidies is in traditional manufacturing.
Therefore, this study aims to provide reference suggestions for enterprises and governments to focus
on green innovation and rationalize the use of government grants to improve enterprise performance.

Keywords: green innovation; enterprise performance; government grant; fiscal subsidies; preferential
taxation

1. Introduction

The report of the 19th Central Committee of the CPC proposed that China’s economy
has shifted from a high-speed growth stage to a high-quality development stage. To
promote high-quality development, it is not only necessary to unswervingly promote
supply-side structural reform and implement the innovation-driven development strategy
but also to vigorously promote green growth and correctly handle the relationship between
“green” and “economy”, which is also an inherent requirement for promoting high-quality
development. At this point, green innovation has also become an essential approach to
green development for manufacturing enterprises [1–3]. In recent years, however, the
environmental concerns of companies have come to the fore, and the failure to pursue
economic efficiency alone as a business objective has not enabled them to grow in the long
term, leading to differences in the impact of green innovation on enterprise performance. As
green innovation plays a vital role in the development of a green economy, the government
also encourages enterprises to engage in green innovation through various subsidies
(e.g., fiscal sponsorships, preferential taxation) to help them reduce the risks associated
with creation [4,5] and alleviate financing constraints [6–9]. Unfortunately, the effects of
government grants are sometimes less than significant, and from time to time, fraudulent
subsidies and rent-seeking distort the market.
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Current research on the relationship between green innovation and enterprise per-
formance is divided. Traditionally, it is believed that there is a conflict between green
innovation and enterprise performance, with firms undertaking green innovation increas-
ing firm costs and tying up resources [10–12], while the resulting enterprise performance
does not cover the costs [13,14]. If enterprises are reactive to green innovation, it can
threaten their financial performance [15,16]. Wong et al. found that implementing a green
innovation strategy initially has a significant negative impact on firm value during the
current stage of a firm’s development [17]. The revisionist view, represented by Porter,
shows that green innovation and business performance can co-exist and that it can help
enterprises improve efficiency and reduce costs; facilitate the accumulation of resources and
capabilities for enterprises to promote green innovation behavior, product and process inno-
vation, and help them gain a green premium and competitive advantage. Several scholars
have demonstrated that green innovation reduces enterprise production costs and boosts
enterprise performance in terms of both green product and process innovation [18–20].

On the other hand, they explored the impact of green product innovation on enterprise
performance, arguing that green innovation brings cost not only efficiency but also prof-
itability to firms and that the pursuit of green product innovation can better contribute to
enterprise performance in terms of both cost efficiency and profitability even in a dynamic
environment [21–25]. There is rich research literature exploring green innovation from
different theoretical perspectives, and studies from a strategic flexibility perspective have
found that green innovation can contribute to improved enterprise performance [26–28].
From the standpoint of executives’ environmental awareness, the accumulation of intan-
gible green resources and capabilities such as green image and stakeholder recognition
by green innovation is found to be a source of advantage for corporate growth, which is
conducive to the formation of unique path advantages and the enhancement of corporate
business performance [29,30]. With heavily polluting enterprises as research subjects, it
was found that green technology innovation can promote enterprise performance [31–34].

In the transition period of high-quality growth, the mechanism of innovation has
been in a vague state. As a developing country, policy guidance has always been the main
driving force of science and technology. Therefore, the study on how financial subsidies
and tax incentives affect the business performance of enterprises can guide future policy
development. It fills the research gap in innovation-driven development in developing
countries, especially answering academic disputes caused by the impact of green innovation
on enterprise efficiency and cost and how the positive and negative effects play a role.
Finally, it provides a reference for studying the impact of fiscal subsidies and tax incentives
on enterprise development.

There are few studies on the relationship between green innovation, government
grants, and enterprise performance. Existing scholars have mainly used green innova-
tion as a mediating variable to investigate the impact of factors internal and external to
the enterprise and enterprise performance [35,36] or around areas similar to government
grants, such as environmental regulation [37–40] and environmental regulation, among
others [41–43]. The above factors about green innovation and enterprise performance have
been studied, and the results have not been uniform. Based on the above background, this
paper will explore the relationship between green innovation and enterprise performance
from two ways of government grants, which on the one hand, widens the research per-
spective on the relationship between green innovation and enterprise performance, and on
the other hand, helps enterprises recognize the critical role of green innovation, and make
reasonable use of preferential taxation and preferential taxation while providing reference
suggestions for the government to formulate preferential policies. This paper studies the
positive contribution of tax incentives and financial subsidies by using the moderating
effect model and the role of tax incentives and financial support at the micro level by using
Tobin’s Q theory as the explained variable. Scholars only study the positive contribution at
the macro level but ignore the mechanism of innovation and financial support at the micro
level. The research in this paper makes up for the gap in microanalysis.
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2. Theoretical Framework
2.1. Green Innovation and Enterprise Performance

Green innovation refers to the reduced environmental damage to which companies
modify products, processes, systems, and procedures [44–46]. Firstly, based on the resource-
based view, green innovation can not only effectively reduce production and operating
costs and improve resource utilization but also help business leaders to raise environ-
mental awareness, encourage employees to think outside the box and increase employee
participation in the organization, which is conducive to creating customer value, enabling
companies to gain a competitive advantage, build a good corporate image and improve the
enterprise performance. Secondly, based on a capability view perspective, green innovation
is seen to enhance the critical capabilities of enterprises [47–49]. It can increase the overall
green learning capacity of the organization by encouraging employees to actively learn
green knowledge and skills [50–52], increasing the level of pollution prevention efforts
of the company, and reducing the cost of environmental and non-compliance fees. It is
also combined with a green innovation strategy to enhance the company’s innovation and
integration capabilities; acquiring these key competencies allows the company to develop a
unique pathway advantage and improve its performance. Finally, from the perspective of
stakeholder theory, it is argued that green innovation not only strengthens long-term coop-
eration with suppliers, investors, and customers, eases financing constraints, and reduces
market risks but also helps to urge enterprises to integrate green concepts into product
design through green innovation strategies (such as front-end and end-of-pipe innovation),
produce green products, meet stakeholders’ environmental demands, win consumers’ trust,
and stimulate more green purchasing behavior, gain sustainable competitive advantages,
enhance enterprise reputation, and directly or indirectly improve enterprise performance.
On this basis, Hypothesis 1 is formulated.

Hypothesis 1. All other things being equal, green innovation can improve enterprise performance.

2.2. The Regulatory Role of Government Grants

The view of information asymmetry theory suggests differences in the practical infor-
mation available to both sides of a transaction in a market simultaneously. At the same
time, innovation activities are fraught with risk and uncertainty and often require sub-
stantial capital investment. Enterprises usually want external funding support to mitigate
these risks to reduce the tension. However, most enterprises carry out innovation with
a cautious attitude, disclose less, make outside investors have insufficient understand-
ing of the enterprise innovation project, not easily investment, enterprises and investors
between information asymmetry and moral risks, and improve the enterprise financing
costs [53–55]. In addition, green innovation can have a spillover effect, causing other com-
panies to ride on the bandwagon and creating a positive externality, which makes the
investment in R&D unequal to the benefits due to the company and reduces the incentive
for companies to innovate green when the government needs to provide government grants
to support companies.

As the two main instruments of government grants in China, fiscal subsidies and
preferential taxation are increasing in scope and incentive yearly. However, there are
significant differences between the two in incentive mechanisms and implementation
processes. In the following, fiscal subsidies and preferential taxation are discussed, and
hypotheses are presented.

2.2.1. Regulatory Role of Fiscal Subsidies

Fiscal subsidies are non-reimbursable government funding for specific enterprises
through direct subsidies. An ex-ante incentive is available before the enterprise undertakes
the innovation activity, which can directly increase the cash flow of the micro-entity with
certainty. The government, as well as the fiscal authorities, will designate and direct the use
of revenues. Such subsidies can both directly compensate for the lack of resources in firms’
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innovation and alleviate the pressure on firms due to the high risks and costs of innovation
inputs, help firms reduce the spillover of innovation, compensate for the decline in returns
due to positive externalities, enhance firms’ incentives to green innovation, encourage them
to invest more in innovation [56,57], promoting innovation output and thus increasing
enterprise performance. Additionally, fiscal subsidies have a unique signaling effect,
i.e., they can be used to subsidize enterprises through a messaging impact, equivalent to
labeling them as supportive and encouraging. It recognizes them and indirectly helps them
to raise their profile, reduce their financing costs, improve their external financing capacity,
and promote innovation, thus contributing to improved performance. Based on this, this
paper proposes Hypothesis 2.

Hypothesis 2. Fiscal subsidies reinforce the impact of green innovation on enterprise performance.

2.2.2. Regulatory Role of Preferential Taxation

Preferential taxation is a form of indirect subsidy, which is a variety of preferential
tax treatment given by the government to taxpayers through policies that deviate from
the basic structure of the current tax system, mainly including the granting of tax rate
concessions, tax credits, and tax deductions, tax rebates, etc., to encourage enterprises
to increase the intensity of investment in innovation and the proportion of scientific and
technological personnel, thereby reducing the tax burden and thereby subsidizing specific
taxpayers and their activities [58,59]. Preferential taxation tends to be more detailed so that
physical and human capital, for example, play a more significant role in innovation and
accelerate the output of enterprise innovation. Preferential taxation can also be applied
to promote technology transfer using more elaborate designs to compensate for spillover
effects from innovative activities, accelerate the transfer of innovations, and encourage
progress in the enterprise. Preferential taxation is more neutral than fiscal subsidies and is
an ex-post incentive. This leads to Hypothesis 3.

Hypothesis 3. Preferential taxation reinforces the impact of green innovation on enterprise performance.

2.2.3. The Regulatory Effect of Fiscal Subsidies and Preferential Taxation When They Go
Hand in Hand

When two policies, fiscal subsidies and preferential taxation, run in parallel, the fiscal
contributions act as an ex-ante incentive, easing the financing constraints of enterprises,
raising their expected revenues, and promoting innovative activities. Preferential taxation,
as an ex-post incentive, further reduces the R&D cost of creative activities, accumulates
wealth for the enterprise, and accelerates the reinvestment of the enterprise.

At the same time, when choosing government grants, some foreign scholars prefer
preferential taxation with comprehensive coverage, fairness, and more autonomy than
other funding methods (such as fiscal subsidies). Additionally, preferential tax may be
more timely than fiscal expenditure considering the policy time lag [60–62]. R&D subsidies
may distort the prices of innovation input factors, have a crowding-out effect on R&D
investment, and may make firms dependent, but tax incentives positively impact both
innovation effectiveness and innovation quality. Fiscal subsidies, while providing leverage,
are more likely to have adverse effects than tax incentives, for example, by undermining
fair competition for businesses. Short-term fiscal subsidies may distort resource allocation
and disrupt the market if used for long-term purposes.

On the other hand, preferential taxation is favored by more scholars due to its wider
target audience, more significant advantages in terms of market intervention, administra-
tive costs and flexibility, and more substantial equity. This indirect way to encourage green
innovation activities of enterprises solves the dilemma of insufficient funds and reflects the
government’s leading role. This leads to Hypothesis 4:
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Hypothesis 4. The relationship between green innovation and enterprise performance is positively
moderated by both policies in parallel, with the moderating effect of preferential taxation being
more pronounced.

According to Schumpeter’s Theory of Economic Development, the fundamental rea-
son to promote economic development is the “innovation” activities of entrepreneurs to
reform the economic structure from the inside. Innovation is the “establishment of a new
production function”. The entrepreneur implements a “new combination” of production
factors and conditions. In this process, because of the discovery of new needs, the invention
of new technologies and the development of new products need to pay a considerable
cost. Therefore, it is noted that tax incentives and financial support can directly reduce the
cost of innovative behavior. The elaboration of the tax incentives and financial support
can be traced back to Keynesian fiscal policy. Indeed, Keynesian fiscal policy and Schum-
peter’s innovation have been revealed to have a facilitation role in promoting economic
growth. Respectively, the former encourages the increase of production and consumption
and focuses on the amount of change. Additionally, the latter focuses on the innovation
of economic and quality growth. So, the point of research is how to use fiscal policy to
promote financial growth innovation.

The common feature of Schumpeter’s and fiscal stimulus theories is the requirement
for firms to achieve much profitability. Fiscal stimulus focuses only on appearance, while
Schumpeter’s economic theory of innovation focuses more on the innovative competitive-
ness of firms. How can financial support influence the firm’s innovation capacity and
ultimately show an increase in comprehensive profitability? For this purpose, Tobin’s Q
theory can be used to express the composite profitability, in other words, the ratio of the
market value of the firm’s stock to the replacement cost of the assets represented by the store
as the explanatory variable. Innovation capability is an essential factor in enhancing the
competitiveness of enterprises, and the growth of innovation capability and corresponding
financial subsidies are closely related. Therefore, this model adopts the moderating effect
of fiscal subsidies and tax support, and this paper selects tax stimulus and fiscal subsidies
as fiscal incentive variables. The number of patents measures the innovation ability of the
firm. The variable selection combines Schumpeter’s economic theory of innovation and
fiscal incentives.

Shown in Figure 1 is a model of the relationship between green innovation, govern-
ment grants, and enterprise performance based on the above analysis and hypothesis.
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Figure 1. Conceptual model.

The ability to innovate occupies an increasing proportion of corporate profits. There-
fore, the explanatory power gradually increases in green innovation on business capabilities.
For developing countries, science and technology and innovation capacity need policy sup-
port, which is most directly reflected in financial subsidies and tax incentives. Therefore, its
theoretical context can be summarized as follows: innovation capacity determines the busi-
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ness performance of enterprises, and innovation capacity depends on financial subsidies
and tax incentives. Among them, due to the differences in the development background of
enterprises, for example, the innovation-driven transformation of stable enterprises can be
solved by enterprise capability. In contrast, for the development of emerging enterprises,
financial support is critical in innovation development. To distinguish the main factors of
stable and emerging enterprises, this paper uses economic indicators and enterprise age
as control variables, which increases the robustness of the moderating effect of financial
subsidies and tax incentives.

3. Materials and Methods
3.1. Sample Selection and Data Sources

Manufacturing companies listed on A-shares in Shanghai and Shenzhen from 2011 to
2019 were selected as the research objects of this paper. Firstly, it is a good representation
because of the characteristics of listed companies, such as solid innovation ability, high
frequency of innovation activities, a large number of patents, and easy access to data.
Additionally, secondly, compared to other industries, the manufacturing industry faces
environmental pressure and social and governmental supervision as a pillar of the national
economy and has higher enthusiasm and participation in green innovation.

Compared with traditional cross-sectional data sets or time series data sets, panel
data sets have many advantages: for example, panel data can usually provide researchers
with a large number of data points, thus increasing the degree of freedom of data and
reducing the collinearity between explanatory variables, thus improving the effectiveness
of measurement model estimates. To ensure the stability and validity of the data, after
excluding the samples that had not operated continuously for two years, those with severe
gaps in the data, and those in the ST category, enterprises with negative effective tax rates
were also removed, of which all data were subjected to tailoring and balancing, resulting in
the construction of a balanced panel database with 4039 observations. Of these, the green
patents were collected manually through a patent search in the SIPO patent database of the
China Intellectual Property Office, while all other data were obtained from the Guotaian
database. The study was completed with the help of STATA 15.0 software.

3.2. Variable Design

Enterprise performance (Tobin’Q). Enterprise performance is measured in this study by
drawing on De [63] and Chouaibi [64] via Tobin’s Q. Tobin’s Q is considered to be a market
indicator that is somewhat future-pointing and risk-adjusted, reflecting current and future
expected rates of return, and is more indicative of enterprise value and long-term performance.

Green Innovation (Gpatent). Existing literature on the measurement of corporate
green innovation mainly includes industrial emissions and the sales revenue per unit of
energy method, but all of these methods are highly subjective. Therefore, this paper draws
on several studies [65–67] to overcome these shortcomings. Schumpeter’s innovation
theory calls for destroying the old production process and replacing it with a new process
as technological innovation. Green innovation is a new process and method to reduce
environmental risks using new production methods. We believe that patents represent
the generation of new knowledge and new processes. Here, we use the number of green
patent applications to measure the degree of technological innovation. The advantage
of using a company’s green patent applications to measure green innovation is that it is
more objective and has a larger sample size. This is done by searching the patent database
for patents containing key indicators such as “low carbon”, “environmental protection”,
“green”, “pollution reduction”, “energy saving”, “clean”, “conservation”, “sustainable”,
“ecological”, “environmental pollution”, etc., which are considered green patents.

Fiscal subsidies (Sub). Most scholars use the number of government grants or take the
logarithm to measure budgetary contributions, but there is generally a lag effect of financial
subsidy policies. Therefore, the studies by scholars mentioned earlier in this paper [68,69]
used government grants with a one-period lag to represent fiscal subsidies.
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Preferential taxation (Taxp). Income tax is a significant source of tax liability for
businesses and a vital part of the tax revenue by the government. De Azevedo Rezende [63]
and other scholars argue that the difference between the income tax rate and the effective
tax rate better reflects the extent of preferential taxation, so this paper draws on previous
research and uses the difference between the nominal and effective tax rates of income tax
to measure the tax benefits received by enterprises.

Control variables. Other control variables need to be added to accurately study the
impact of green innovation on enterprise performance and obtain robust results, excluding
the effect of sample variability. Based on the experience of previous studies and the purpose
of this paper, firm age (Age), firm size (Size), financial leverage (LEV), capital intensity
(INVE), firm growth (Growth), operating efficiency (CE), and operating cash flow (CF)
were selected as control variables and the year (Year) dummy variable was added to the
model. The variable symbols and specific calculation methods are shown in Table 1.

Table 1. Variable Definition.

Variable Type Variable Name Symbol Calculation

Explained variable Business Performance Tobin’s Q Tobin’s Q = year-end market value/book value of the
business (%)

Explanatory variables Green innovation Gpatents Number of green patent applications

Moderator
Financial subsidy Sub Government subsidy with one lag period in the

statement (Yuan)
Tax incentives Taxp Income Tax Rate minus Effective Tax Rate (%)

control variable

Company years Age Year of measurement minus A year of establishment (Years)
Enterprise size Size Total assets log (Yuan)

capital concentration INVE Net Fixed Assets/Total Assets (%)
company growth Growth operating income growth rate
financial leverage LEV EBIT/EBIT (%)

Operational efficiency CE Operating cost/operating income (%)
Operating cash flow CF Net cash flow from operating activities/total assets (%)

years Year control year

Firstly, this paper designs the regression model of innovation ability on enterprise
performance and then uses the moderating effect model to create the practical model of
financial subsidies, tax incentives, and the combined effect of the two cross effects. The
specific form of the model is expressed in Equations (1)–(4).

3.3. Modeling

This paper analyzes the following four-panel data models with two-way fixed effects
to test the above hypotheses based on the Ordinary Least Squares (OLS) Model. To
test the impact of green innovation on enterprise performance, model (1) is constructed,
model (2) is used to test the moderating effect of fiscal subsidies, model (3) is used to
test the moderating effect of preferential taxation, and model (4) is used to determine the
moderating effect of the two policies when they are in parallel. Where Tobin’Qi,t represents
enterprise performance, Gpatentsi,t represents green innovation, Subi,t-1 represents fiscal
subsidies, Taxpi,t represents preferential taxation, Controli,t is the set of control variables,
and εi,t is the regression residuals.

Tobin′Qi, t = α0 + β1Gpatentsi, t + ∑ θiControli, t + εi, t (1)

Tobin′Qi, t = α0 + β1Gpatentsi, t + β2Subi, t− 1

+β3Gpatentsi, t× Subi, t− 1 + ∑θiControli, t + εi, t
(2)

Tobin′Qi, t = α0 + β1Gpatentsi, t + β2Taxpi, t

+β3Gpatentsi, t× Taxpi, t + ∑θiControli, t + εi, t
(3)
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Tobin′Qi, t = α0 + β1Gpatentsi, t + β2Subi, t− 1

+β3Gpatentsi, t× Subi, t− 1 + β4Taxpi, t

+β5Gpatentsi, t× Taxpi, t + ∑θiControli, t + εi, t

(4)

4. Empirical Results and Analysis
4.1. Descriptive Statistics

Table 2, descriptive statistics for the main variables, shows a mean value of 1.166
for green innovation, a maximum weight of 206, a minimum value of 0, and a standard
deviation of 6.423, which indicates that there are significant differences in green patent
applications between different manufacturing companies and a substantial stratification
in willingness to innovate green. The maximum value of fiscal subsidies was 16.877, the
minimum value was 0, and the standard deviation was 0.658, indicating that budgetary
contributions generally assisted the sample enterprises. The maximum value of preferential
taxation was 14.482, the minimum value 0, and the standard deviation 0.371, indicating that
the sample enterprises received less preferential tariff. Additionally, the more significant
standard deviations are for company age and financial leverage, meaning a more substantial
variation in the time the sample companies have been established and the extent to which
they have raised debt.

Table 2. Descriptive statistics for variables.

Variables Obs Average S.D. Min Max

Tobin’s 4039 2.712 1.71 0.776 21.476
Gpatents 4039 1.166 6.423 0 206

Sub 4039 0.228 0.658 0 16.877
Taxp 4039 0.067 0.371 0 14.482
Age 4039 13.515 5.099 2 35
Size 4039 3.27 0.935 0.778 7.573

INVE 4039 0.061 0.051 0 0.391
Growth 4039 0.302 1.653 −1.243 62.182

LEV 4039 1.916 37.85 −8.998 2402.774
CE 4039 0.906 0.112 0.37 3.739
CF 4039 0.043 0.063 −0.319 0.372

4.2. Correlation Test

Table 3 shows the correlation tests for the variables. (1) Both green innovation and
fiscal subsidies have significant adverse effects on the explanatory variables, which may
be because other relevant variables have not been added, making individual variables
not accurately reflect the genuine relationship; preferential taxation has a non-significant
positive relationship with them, indicating that preferential taxation can provide some assis-
tance to improve the enterprise performance. (2) There is a significant positive relationship
between firm age and operating cash flow on enterprise performance, indicating that an
increase in firm age and operating cash flow can help enhance firm stability and facilitate
firm growth. (3) The positive relationship between firm age on green innovation, fiscal
subsidies, and preferential taxation indicates that as firms grow older, they accumulate
more experience and resources, take a longer-term view, are more willing to innovate, and
are more likely to receive fiscal subsidies and preferential taxation. (4) Firm size has a
significant positive effect on green innovation, fiscal subsidies, and preferential taxation
and a significant adverse effect on enterprise performance, suggesting that larger firms
may be more likely to receive government subsidies in pursuing innovation. However, that
excessive size, in turn, can hinder performance. Finally, the variables were subjected to a
variance inflation factor test, and the maximum VIF was found to be 2.24, which is much
less than ten. Therefore, there was no significant multicollinearity. Since the correlation is
uncertain, the deterministic functional relationship between variables needs to be further
studied in the future.
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Table 3. Pearson correlation coefficient analysis.

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) Tobin’Q 1
(2) Gpatents −0.058 *** 1

(3) Sub −0.053 *** 0.385 *** 1
(4) Taxp 0.009 −0.002 0.002 1
(5) Age 0.028 * 0.033 ** 0.030 * 0.014 1
(6) Size −0.287 *** 0.241 *** 0.427 *** 0.001 0.146 *** 1

(7) INVE −0.037 ** 0.027 * −0.035 ** −0.026 * −0.176 *** −0.083 *** 1
(8) Growth 0.031 * 0.008 0.022 0.003 0.006 0.046 *** −0.037 ** 1

(9) LEV −0.016 0.019 −0.004 0.002 −0.02 0.016 −0.018 −0.001 1
(10) CE −0.253 *** 0.051 *** 0.042 *** 0.106 *** 0.084 *** 0.073 *** −0.116*** −0.003 0.022 1
(11) CF 0.186 *** −0.013 0.02 −0.015 0.064 *** 0.015 0.070 *** −0.034 ** −0.027 * −0.276 *** 1

t statistics in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01.

4.3. Regression Analysis

In making the model selection for the panel data, the F-test and Hausman test led to
the choice of a fixed effects model for the final hypothesis testing. Cluster standard errors
are used in regression to report results to eliminate the effects of heteroskedasticity and
autocorrelation problems. In contrast, the regression tests for regulatory developments
were performed by standardizing the variables of interest. Detailed regression results are
shown in Table 4.

Table 4. Regression results.

Variables
Tobin’s Q

(1) (2) (3) (4)

Gpatents 0.0065 *** 0.0457 * 0.0464 *** 0.0469 *
(2.71) (1.89) (2.76) (1.94)

Sub
−0.1604 *** −0.1611 ***

(−2.97) (−2.98)

Gpatents × Sub 0.0040 * 0.0040 *
(1.72) (1.70)

Taxp −0.0242 *** −0.0243 ***
(−3.12) (−3.10)

Gpatents × Taxp 0.0247 ** 0.0245 **
(2.54) (2.52)

Age 0.0665 *** 0.0692 *** 0.0678 *** 0.0705 ***
(4.41) (4.58) (4.46) (4.63)

Size
−0.8865 *** −0.8651 *** −0.8899 *** −0.8684 ***

(−10.69) (−10.47) (−10.68) (−10.46)

INVE
1.2157 * 1.2475 * 1.2153 * 1.2468 *
(1.72) (1.76) (1.71) (1.75)

Growth
0.0234 * 0.0233 * 0.0234 * 0.0233 *
(1.82) (1.82) (1.82) (1.82)

LEV
−0.0007 *** −0.0007 *** −0.0007 *** −0.0007 ***

(−12.82) (−12.44) (−14.07) (−13.61)

CE
−1.7958 *** −1.7846 *** −1.7973 *** −1.7862 ***

(−3.78) (−3.79) (−3.77) (−3.78)

CF
0.9978 ** 0.9978 ** 0.9794 ** 0.9791 **

(2.13) (2.13) (2.08) (2.08)

Year Yes Yes Yes Yes

Constant
5.5053 *** 5.3808 *** 5.5080 *** 5.3745 ***

(13.03) (12.67) (13.02) (12.64)

Obs 4039 4039 4031 4031

R-squared 0.4256 0.4271 0.426 0.4275
t statistics in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01.
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As seen in Table 4, model (1) reports the results of the impact of green innovation on en-
terprise performance and finds that green innovation is significantly and positively related
to enterprise performance. The regression coefficient corresponding to green innovation is
0.0065. It has passed the significance test at the 0.01 level, verified in Hypothesis 1, indicat-
ing that green innovation activities undertaken by companies benefit their development
and promote the improvement of their performance.

Model (2) reports the regulatory effect of fiscal subsidies, with a regression coefficient
of 0.0040 for the cross-product term, which passes the significance test at the 0.1 level, and an
adjusted R2 increase of 0.0015, indicating that fiscal subsidies play a positive regulatory role
in the relationship between green innovation and enterprise performance, thus validating
Hypothesis 2.

Model (3) reports the moderating effect of preferential taxation, from which it can
be seen that the regression coefficient of the cross-product term is 0.0247 and has passed
the significance test at the 0.05 level. The adjusted R2 increased by 0.0004, indicating that
preferential taxation significantly contributed to the relationship between green innovation
and enterprise performance, and Hypothesis 3 passed the test.

Model (4) reports the overall regulatory effect of fiscal subsidies and preferential taxa-
tion on the relationship between green innovation and enterprise performance. When both
policies are included, the coefficient of the fiscal grants and green innovation interaction
term is 0.0040, and the coefficient of the preferential taxation and green innovation inter-
action term is 0.0245, which are significant at the 0.1 and 0.05 levels, respectively. On the
one hand, the parallelism between the two can still have a significant positive regulatory
effect on the relationship between green innovation and enterprise performance. It can be
seen that the coefficient of preferential taxation is significantly higher than that of fiscal
subsidies, indicating that the regulating effect of a preferential tax is better than that of
budgetary contributions.

4.4. Robustness Test

To ensure the robustness of the results, the following robustness tests were also
performed in this paper.

4.4.1. Endogenous Test

Generally, firms tend to consider green innovation when their performance is high.
To address the effect of bidirectional causality on the regression results, the model is re-
regressed using a systematic GMM approach in this paper. Drawing on previous studies,
the mean of the logarithm of the number of patents in the same industry and region in the
same year was selected as the instrumental variable for green innovation. The results are
shown in Table 5. The judgments revealed that the instrumental variables were selected
appropriately, further validating Hypothesis 1.

Table 5. Results of systematic GMM estimation.

Variables
Tobin’s Q

(1)

Gpatents 0.0262 ***
(1.92)

Age 0.0582
(3.10)

Size
−0.8280
(−10.45)

INVE
3.2582
(1.56)

Growth
0.0134 ***

(6.23)
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Table 5. Cont.

Variables
Tobin’s Q

(1)

Lev
−0.0007
(−13.06)

CE
−2.0206
(−3.53)

CF
1.0822
(2.49)

N 3046
AR(1) 0.000
AR(2) 0.835

Hansen 0.326
Note: *** Significant at 1% level. t-statistic is displayed in parentheses below the coefficients.

4.4.2. Replacement Indicators

First, the explanatory variables were replaced. The regression results are presented
in Table 6 using EVA instead of Tobin’s Q. It can be seen that the four hypotheses were
primarily tested.

Table 6. Substitution of variables.

Variables
Replace Explained Variable Substitution of Explanatory and Moderator Variables

(1) (2) (3) (4) (1) (2) (3) (4)

Input 0.0076 *
(1.93)

Gpatents 0.2667 *** 0.3083 * 1.5301 *** 0.3823 ** −0.0208 −0.0315 −0.0290
(3.11) (1.85) (16.67) (2.46) (−1.12) (−1.61) (−1.43)

Sub
−0.5128 *** −0.4595 *** −0.0817 *** −0.0772 ***

(−4.85) (−4.63) (−4.39) (−4.11)

Gpatents × Sub 0.6879 *** 0.5810 *** 0.0067 *** 0.0044 **
(10.27) (8.76) (4.25) (2.33)

Taxp −0.7120 *** 3.3829 *** −0.0157 0.0061
(−10.31) (39.48) (−0.70) (0.33)

Gpatents × Taxp 0.0179 0.0451 *** 0.0050 *** 0.0027 *
(1.46) (4.28) (4.22) (1.73)

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes

Constant
−0.1943 *** −0.7573 *** 0.2691 *** 1.0897 *** 4.8333 *** 4.7555 *** 4.7990 *** 4.7590 ***

(−0.11) (−0.13) (0.05) (0.20) (14.11) (13.76) (13.94) (13.76)

Obs 12,938 12,835 12,938 12,570 10,680 10,680 10,680 10,680

R-squared 0.227 0.250 0.196 0.293 0.385 0.386 0.385 0.386

Note:*** Significant at 1% level; ** Significant at 5% level; * Significant at 10%. t-statistic is displayed in parentheses
below the coefficients.

Second, explanatory variables were replaced. As the specific amount of green innova-
tion investment is not separately marked within the company, R&D investment is used as a
measure of green innovation instead of green patents. The results are shown in the right-
hand column (1) of Table 6, proving that green innovation improves enterprise performance.

Finally, there is the substitution of moderating variables. The amount of government
grants in the current period represents fiscal subsidies, and the amount of tax rebates
received in the cash flow statement is used to measure tax benefits. Columns (2) and (3)
conclude that fiscal subsidies and preferential taxation positively affect the relationship
between green innovation and enterprise performance. Column (4) shows the results when
the two policies are in parallel and finds that fiscal subsidies and after-preferential taxation
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have a positive regulatory effect. However, here the coefficient of preferential tax is smaller
than that of budgetary contributions, and Hypothesis 4 is only partially tested.

4.4.3. Model Replacement

The above empirical procedure used a fixed effects model, which was changed here to
an OLS model and re-run as a regression, and the results are still reasonably robust.

4.5. Further Analysis

In this paper, the manufacturing industry is divided into high-tech and traditional
manufacturing industries to explore further the impact of green innovation on enterprise
performance in manufacturing industry segments. Concerning the classification method of
the High Technology Industry (Manufacturing) Classification (2017), six major categories,
namely pharmaceutical manufacturing, aviation, spacecraft and equipment manufacturing,
electronics and communications equipment manufacturing, computer and office equip-
ment manufacturing, medical instrumentation, and instrumentation manufacturing, and
information chemicals manufacturing, are classified as high technology manufacturing
industries. The rest of the manufacturing sector is classified as traditional manufacturing.
Most high-tech manufacturing industries are proliferating with high levels of innovation
activity and several government incentives to encourage their development [70]. In con-
trast, traditional manufacturing industries have relatively little innovation activity and
fewer government subsidies to apply, so the two manufacturing industries may differ in
their regression results. Table 7 shows the regression results for high-tech and traditional
manufacturing, in which green innovation positively impacts enterprise performance in
both manufacturing segments, suggesting that green innovation can contribute to enter-
prise performance in both manufacturing sectors. Fiscal subsidies and preferential taxation
have a positive regulatory effect in both high-tech and traditional manufacturing. The
coefficient of cross-multiplication between fiscal sponsorships and green innovation is
smaller in high-tech manufacturing and more extensive in conventional manufacturing.
The coefficient of cross-multiplication between preferential taxation and green innovation is
more significant in high-tech manufacturing and more minor in traditional manufacturing
and even becomes negative in traditional manufacturing when the two policies co-exist,
suggesting that preferential taxation has a better moderating effect in high-tech manufac-
turing, possibly because high-tech manufacturing enjoys more preferential taxation from
the government and takes advantage of preferential taxation more frequently. On the other
hand, fiscal subsidies are more positively promoted in traditional manufacturing, which
may be caused by less preferential taxation for conventional manufacturing and more
frequent use of budgetary contributions.

The innovation ability of the enterprise has a significant influence on the business
ability of the enterprise. Fiscal subsidies and tax incentives have played an enhanced role.
Fiscal subsidies and tax incentives can reduce the cost of innovation. Such innovative
behavior will occur only when the economic gains brought by creative behavior are suffi-
ciently attractive to enterprises. Therefore, the promoting effect is amplified in financial
and tax support mechanisms, and enterprises will generate enough motivation to pursue
innovation. Based on this analysis, the conclusions of this paper are robust. This conclusion
enhances the government’s confidence in supporting innovative enterprises. Even though
some enterprises may lead to innovation failure, the results show that such supportive
behavior is beneficial from the macro perspective.
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Table 7. Regression results for high-technology manufacturing and traditional manufacturing.

Variables
High-Tech Manufacturing Traditional Manufacturing

(1) (2) (3) (4) (1) (2) (3) (4)

Gpatents 0.006 ** 0.040 ** 0.024 ** 0.039 ** 0.004 ** −0.179 −0.033 −0.246 *
(1.45) (2.11) (1.42) (2.12) (1.16) (−1.65) (−1.21) (−1.79)

Sub
−0.050* −0.051 * 0.048 0.049
(−1.70) (−1.70) (0.80) (0.82)

Gpatents × Sub 0.021 * 0.022 * 0.047 * 0.071 *
(1.63) (1.68) (1.95) (1.92)

Taxp 0.061 ** 0.063 ** −0.095 * −0.102 *
(2.06) (2.08) (−1.74) (−1.86)

Gpatents × Taxp 0.045 ** 0.047 ** 0.044** −0.033
(2.29) (2.33) (2.33) (−1.19)

Controls control control control control control control control control

Year control control control control control control control control

Constant
4.766 *** 4.730 *** 4.694 *** 4.654 *** 4.518 *** 4.648 *** 4.450 *** 4.565 ***

(7.51) (7.62) (7.41) (7.52) (5.57) (6.07) (5.54) (6.04)

Obs 2484 2484 2457 2457 1 555 1 555 1 574 1 574

R-squared 0.446 0.448 0.449 0.450 0.354 0.355 0.355 0.356

Note:*** Significant at 1% level; ** Significant at 5% level; * Significant at 10%. t-statistic is displayed in parentheses
below the coefficients.

5. Conclusions and Policy Implications
5.1. Conclusions

In the context of high-quality development, manufacturing companies promote green
innovation and improve enterprise performance has gradually become a hot spot in inno-
vation. [71] Therefore, this paper focuses on the impact of green innovation on enterprise
performance and the moderating effect of two types of government subsidies on the rela-
tionship between green innovation and enterprise performance. Theories such as resource
base view, capability view, stakeholder theory, and information asymmetry theory were
applied in the paper to conduct an empirical study on manufacturing companies listed
in Shanghai and Shenzhen A-shares, and the following conclusions are drawn. (1) Green
innovation by manufacturing firms contributes to improved enterprise performance. (2) Fis-
cal subsidies and preferential taxation play a facilitating role in the relationship between
green innovation and enterprise performance. Both government grants have a positive
moderating effect when they are in parallel, and the moderating effect of preferential
taxation is more pronounced. (3) Green innovation in both high-tech and traditional manu-
facturing can promote enterprise performance, and the moderating effect of preferential
taxation on the relationship is more pronounced in high-tech manufacturing. In contrast,
the moderating effect of fiscal subsidies is more pronounced in traditional manufacturing.

5.2. Policy Implication

Based on the findings of this paper, the following recommendations are made at
both the enterprise and government levels. From the enterprise perspective, firstly, the
managers of enterprises should strengthen their green concepts and elevate them to a
strategic level in order to form a green innovation strategy, and at the same time, organize
green knowledge learning for the employees of the enterprises to draw sufficient attention
to green innovation as a way and means for the enterprises to enhance their competitive
advantage and establish a green image in order to gain more consumers’ favour; secondly,
enterprises should increase their green innovation efforts, obtain more green resources and
promote green innovation output; finally, senior management should pay close attention
to the state’s fiscal subsidies and preferential taxation in relation to green innovation and
environmental protection, and pay more attention to preferential tax when they exist at the
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same time, so as to promote the pace of green innovation by making full use of government
grants, thereby promoting the improvement of enterprise performance.

From the government’s perspective, on the other hand, the government should first
give more attention to green innovation by increasing the publicity and exposure of green
innovation activities through new media and public platforms, helping to expand the
positive impact of the green image of enterprises and reflecting strong support for green
innovation. Second, the government should further increase fiscal subsidies to enterprises
while establishing an effective evaluation mechanism. Generally, the R&D costs of en-
terprises’ innovative activities are often high, so the government needs to increase its
subsidies. However, the government should establish a monitoring mechanism to evaluate
contributions’ effectiveness and enhance fiscal contributions’ effectiveness to reduce unde-
sirable problems such as fraudulent subsidies. Finally, the government should improve
the preferential taxation policy system both by enhancing the magnitude of incentives for
manufacturing enterprises’ innovative activities, making the policy more detailed and in-
creasing the accuracy of preferential taxation to encourage enterprises to innovate, and also
by enriching the form of preferential tax, for example, by mixing and matching tax-based
relief policies and tax-based relief policies to mobilize enterprises’ enthusiasm and enhance
the effectiveness of preferential taxation.

The government should formulate policies such as sustainable tax incentives and
financial subsidies to encourage advanced manufacturing enterprises to accelerate the
integration of innovation and the industrial chain to form new competitive advantages.
At the same time, the government and enterprises should recognize the deficiencies of
tax incentives for technology introduction in promoting independent innovation of core
technologies of enterprises and adjust and optimize policies scientifically to make up for the
shortcomings with the help of institutional advantages. Enterprises should clearly under-
stand tax incentives, reasonably introduce technologies, promote independent innovation
of core technologies and independent innovation efficiency, and maximize independent
innovation of enterprises, especially independent innovation of core technologies.

Of course, the research in this paper is not deep enough in the field of industry
differentiation. The analysis does not distinguish the differences in regional characteristics
or the importance of technical areas for economic development. Therefore, future research
should further deepen the study on the influence of regional factors. When considering
the role of innovation capability in promoting the economy, the part of financial market
improvement in fostering scientific and technological research and development should
also be considered.
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