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Purpose: This study aims to examine how government fiscal and tax incentives 
facilitate the development and application of green technologies, promoting 
corporate environmental responsibility and improving public health and hygiene.

Methods: The study utilizes empirical data from listed enterprises in the new 
energy automobile industry between 2018 and 2023. A multiple regression 
model is used to assess the effects of government subsidies and tax incentives 
on green technological innovation and enterprise growth, controlling for various 
factors such as enterprise size and R&D investment.

Results: The analysis reveals that both government subsidies and tax incentives 
have a significant positive impact on green technology innovation and the 
development of green enterprises. The results also highlight regional variations, 
with enterprises in central and western regions benefiting more from tax 
incentives than those in eastern regions.

Conclusion: Government fiscal and tax incentives play a crucial role in 
fostering green technology innovation and sustainable enterprise development. 
To optimize the effectiveness of these policies, improvements in policy 
implementation, especially in addressing regional disparities, are necessary. This 
study provides insights for policymakers and green enterprises on leveraging 
incentives for long-term sustainability and public health benefits.
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1 Introduction

With the continuous development of industrialization, science, and technology, an increasing 
number of industrial products have become integral to people’s lives. However, this progress has 
been accompanied by a growing volume of industrial waste, particularly new types of industrial 
waste (1). Without timely and safe treatment or recycling, industrial waste can significantly harm 
the environment, pose serious risks to public health, and threaten human health and ecological 
safety (2). In response, many countries are now pursuing a low-carbon and green economy. 
Enterprises in these nations are adopting green environmental protection technologies, with 
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some focusing on the development and innovation of such technologies. 
Green technology innovation encompasses both “environmental 
protection” and “innovation.” It offers multiple benefits: reducing 
environmental pollution and lowering costs associated with 
governmental environmental regulations (3), improving production 
efficiency, promoting industrial optimization and upgrading, enhancing 
competitive advantages, and supporting the long-term, stable 
development of enterprises. However, similar to traditional innovation, 
green technology innovation also has certain externalities (4). For 
instance, capital investment in green product production and process 
innovation will inevitably divert resources from other areas (5).

Meanwhile, the research and development (R&D) cycle is long, 
and the return is time-sensitive, which will affect the circulation of 
capital of the enterprise (6). On the other hand, innovation has spillover 
(7), and the R&D achievements of enterprises are easy to obtain by 
other enterprises at a lower cost, which threatens their competitive 
position and is not conducive to the production and development of 
enterprises (8). Therefore, due to the complexity, the advanced 
development process of green environmental protection technology 
has characteristics such as a long cycle, high risk, uncertainty factors, 
etc. Moreover, green environmental protection technology serves more 
public than private welfare (9). Therefore, the risks that enterprises bear 
are quite high in the exploitation of green environmental protection 
technology and the corresponding research and development activities, 
for which it is difficult to obtain financial institutions’ financing support 
(10). Consequently, compared with green technology, enterprises are 
more inclined to use traditional technology with high energy 
consumption, high pollution, and low cost.

Government departments will generally issue fiscal and tax 
incentive policies to encourage green enterprises to conduct research 
and development and apply green environmental protection 
technology to encourage enterprises to innovate in production, 
technology, personnel, and other aspects (11, 12). The government 
issues fiscal and tax incentive policies, such as tax incentives, financial 
subsidies, and R&D awards, which can improve enterprise participation 
in innovation and R&D activities related to green and environmental 
technologies to a certain extent. These policies encourage enterprises 
to actively undertake and fulfill environmental responsibilities and 
improve performance (13). However, limited by factors such as the 
hysteresis effect of market development and management efficiency of 
the government department, government departments of fiscal and tax 
incentives cannot directly and efficiently solve the problem of 
enterprise funds (14). As a result, green enterprises need to actively 
seek government policy support in the innovation research and 
development process of green technology and the promotion of green 
products to save their own R&D funds to the greatest extent and 
enhance their corporate image and market core competitiveness.

This study analyzes the basic content and form of the government 
tax incentive system, summarizes the government tax incentives for 
enterprises to develop a positive impact, and analyzes the difference 
between green innovation and tradition. Thus, it is concluded that 
government fiscal and tax incentives are necessary for green 
enterprises to operate innovation research of green technology and 
enterprise development. It also analyzes the possible problems in the 
implementation of the government’s fiscal and taxation system. Based 
on this, it analyzes the mechanisms and strategies that green 
enterprises should adopt in the innovation and development of green 
environmental protection technology and enterprise development.

The innovative aspects of the study include the following:

 1. Comprehensive analysis of government incentives: The study 
examines fiscal subsidies and tax incentives, offering a holistic 
perspective on how these policies influence green technology 
innovation and enterprise growth.

 2. Use of empirical data: By utilizing empirical data from listed 
enterprises in the new energy automobile industry between 
2018 and 2023, the study provides analysis based on real-world 
market data, enhancing the practical application of its findings.

 3. Application of multiple regression models: The study employs 
multiple regression models to control for various factors such 
as enterprise size and R&D investment, allowing for a more 
accurate assessment of the impact of government incentives.

 4. Exploration of regional variations: The study reveals the 
benefits enterprises in different regions (eastern, central, and 
western) derive from tax incentives, offering nuanced insights 
for policymakers.

2 Government fiscal and tax incentives 
under a low-carbon economy

2.1 Overview of government fiscal and tax 
incentives

Government fiscal and tax incentives primarily constitute the 
incentive mechanisms for economic activities and behaviors, such as 
consumption, production, and investment, which are generated by the 
government through tax incentives, focusing on production activities 
(15). The scope and application fields of these tax incentives are extensive 
and can be  broadly categorized into general domestic production 
incentives (16), special domestic production incentives (17), foreign 
trade incentives (18), and others. General domestic production 
incentives encompass measures like tax holidays (providing a certain 
period of tax exemption at the start of business operations), 
encouragement of profit retention (offering tax relief on undistributed 
profits), and accelerated depreciation to stimulate investment. Special 
domestic production incentives are tailored to provide specific 
encouragement and stimulation to key sectors and emerging industries 
that are vital to the national economy and regions requiring differentiated 
treatment for their development. Foreign trade incentives are designed 
to bolster the export of goods and encourage foreign investment. For 
example, key sectors and emerging industries in the national economy 
are given special tax reduction and exemption treatment, and necessary 
regions are treated differently and given special encouragement. Foreign 
trade incentives encourage the export of goods and foreign investment.

Tariff exemptions play a crucial role in reducing the costs 
associated with importing advanced technologies and equipment that 
green enterprises need. For instance, when enterprises are exempted 
from tariffs on imported solar panels or wind turbines, they can 
significantly lower their capital expenditures. This enables them to 
allocate more resources toward research and development (R&D) 
initiatives, facilitating the adoption of innovative green technologies. 
Accelerated depreciation policies benefit green technology enterprises 
by allowing them to quickly recover their investments. For example, 
when an enterprise invests in energy-efficient machinery, the ability 
to depreciate these assets at an accelerated rate reduces taxable income 
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in the initial years. This not only improves cash flow but also 
incentivizes further investments in sustainable technologies.

The government’s tax incentive policies for enterprise innovation 
mainly include tax cuts (19), fiscal incentives (16), and other related 
measures (20), recognizing that enterprises need to invest significant 
funds for daily management and operations. The government rewards 
investment enterprises by exempting income tax for a specific period. 
Tax relief is granted based on factors such as the proportion of exports, 
product output, and employment. The government offers additional 
incentives if an enterprise’s contribution is exceptional (21). The 
methods used to implement fiscal and tax incentive policies are shown 
in Figure 1 and include the following: First is to reduce the income tax 
rate of enterprise investment (22). Second, enterprises can be within the 
period stipulated by the state without paying income tax (23). Third, the 
enterprise can use future profits to offset the loss in the tax period (24). 
Fourth, the speed of the formulation of relevant provisions on 
depreciation tax relief and exemption of assets is accelerated (25). The 
fifth is to give the enterprise investment, profit, and reinvestment of the 
corresponding reward (26). Sixth, the enterprise needs to pay the social 
security fee with a reduction (27). Seventh, the government will reduce 
a certain amount of tax based on the number of employees employed by 
enterprises and other labor expenses (28). Eighth, according to the 
enterprise-specific expenditure and turnover, the government gives 
appropriate reduction and exemption of paid income part. Ninth, 
enterprises receive import tariff exemptions and reductions for products, 
equipment, raw materials, and other resources needed for daily 
operations. Finally, enterprise exports can be exempted from paying 
taxes and can also enjoy export tax rebates and other policies (29).

2.2 Positive impact of government fiscal 
and tax incentives in low-carbon economy

A low-carbon economy is a win-win model for economic and social 
development and ecological protection (30). It aims to reduce high 
carbon energy consumption from coal and oil while also decreasing 
greenhouse gas emissions. This approach is guided by the principles of 

sustainable development and is achieved through technical innovation, 
system innovation, industrial transformation, the development of new 
energy sources, and other means. The low-carbon economic 
development model has a long benefit period and a large initial 
investment, which puts a certain burden on the innovation and 
development of enterprises. The government can effectively help 
enterprises carry out green environmental protection technology 
innovation and enterprise development through fiscal and tax incentives 
(31). As shown in Figure 2, more than 86.6% of enterprises are willing to 
transform into green production mode if government fiscal and tax 
incentive policies support their innovation and development.

First, government fiscal and tax incentive policies can reduce 
production costs and improve production efficiency. Modern enterprises, 
especially green enterprises, need to introduce advanced technology and 
equipment for their development. In this process, the government will 
give part of its fiscal revenue to enterprises through fiscal and tax 
incentives so that enterprises can increase their funds for innovation and 
development and enhance their core competitiveness. When addressing 
new types of waste, enterprises need to develop or purchase the 
corresponding technology and equipment. The government can offer 
additional deductions for R&D and accelerated depreciation on research 
and development equipment, thus reducing the costs associated with 
innovation (32). Additionally, imported technologies and equipment 
may be exempt from tariffs. Thus, the fiscal expenditure of enterprises 
can be reduced, and R&D funds can be increased.

Second, government fiscal and tax incentive policies can reduce 
the risk of enterprise operation. The government can deduct the 
losses incurred by enterprises after the occurrence of risks before tax, 
transfer part of the risks borne by enterprises to itself, and greatly 
reduce the tax burden of enterprises (33). In this way, the risks that 
enterprises may face in innovation and development will be reduced, 
thus encouraging enterprises to innovate and create. For example, 
consider the treatment of newly emerging waste. When the newly 
emerging waste needs to be treated with environmental protection, 
the enterprise may face the risk of failure in the research and 
development of technology, which is a huge consumption of the 
operating cost of the enterprise. After repeated failures, the enterprise 

FIGURE 1

Contents of government fiscal and tax incentive policies.
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is likely to give up research. The government can provide support for 
the innovation and development of enterprises by giving 
corresponding incentives to enterprises in terms of investment, 
profit, and reinvestment to ensure that enterprises’ risks in carrying 
out innovation activities are reduced and encourage enterprises to 
actively participate in innovation activities.

Third, government fiscal and tax incentive policies can promote 
enterprises to increase human capital investment. These policies also 
influence human resource management by allowing deductions for 
employee training expenses, wages, and salaries before tax, thereby 
affecting labor supply and demand within enterprises (34). Green 
enterprises need a large number of technical talents to carry out 
green environmental protection technology innovation and 
enterprise development, which requires more opportunities for 
employees to participate in training to improve the innovation ability 
and level of the enterprise. Regarding technical training, however, the 
cost is higher, and the enterprise staff liquidity is bigger, so the 
enterprise needs to consume large amounts of money on the training. 
If the enterprise sets its sights on short-term gains and does not pay 
attention to the cultivation of talent, it will be hard to retain and 
attract talent, and the innovation ability of enterprises will have a 
negative impact. Therefore, the government can reduce the labor cost 
of enterprises by giving certain pre-tax deductions for the training of 
employees of enterprises and providing certain tax subsidies for the 
introduction of technical talents. With the support of talents, the 
innovation level and ability of enterprises can be  continuously 
improved, which is more conducive to the innovation and 
development of enterprises.

3 Empirical analysis of the impact of 
government fiscal and tax incentive 
policies on green technology 
innovation and green enterprise 
development

3.1 Research hypothesis

The government subsidies and tax incentives introduced by the 
state are important for the technological innovation activities of green 

enterprises, providing financial support for technological innovation. 
This reduces enterprises’ innovation costs and risks to a certain extent, 
stimulates their enthusiasm for innovation, and promotes innovation 
and development. Financial subsidies can stimulate enterprises to 
carry out R&D green technology innovation in the maturity period. 
Therefore, this study proposes the following hypotheses:

H1: A significant positive correlation exists between government 
subsidy policy, green technology innovation, and green 
enterprise development.

Tax incentives mainly act on the innovation costs and profits of 
enterprises. This is equivalent to the government giving up part of its 
tax revenue to reduce the level of tax burden on enterprises and 
increase their own funds, thus incentivizing them to carry out 
innovative activities. Therefore, the following hypothesis is proposed:

H2: There is a significant positive relationship between tax 
incentives, green technology innovation, and green 
enterprise development.

Government subsidy and tax preference policies are the means of 
macro-control of the market when the government faces market 
failure. These two types of policies are different in the way they work 
on enterprise innovation and research and development. Government 
subsidies play a role in the early stage of R&D innovation, which 
directly increases the cash flow of enterprises and makes up for the 
financial needs of early innovation, as well as R&D. Tax incentives are 
ex-post incentives. Tax incentives are ex-post incentives. The 
government transfers part of the benefits to the enterprise, increasing 
the enterprise’s motivation to carry out innovative R&D. Generally, 
both government subsidies and tax incentives can improve the 
enterprise’s green technology innovation development. Therefore, the 
following hypothesis is proposed:

H3: There is a significant positive correlation between government 
subsidies, tax incentives, green technology innovation, and green 
enterprise development.

The role of environmental regulations in fostering green 
technology innovation, as highlighted by Lv et al. (35) and Guo et al. 
(36), underscores the importance of considering the broader policy 
environment that influences the effectiveness of government subsidies 
and tax incentives. Their study suggests that stringent environmental 
regulations can catalyze green technology innovation, which aligns 
with our hypothesis that government policies, including fiscal and tax 
incentives, significantly influence green technology innovation and 
enterprise development.

3.2 Research design

3.2.1 Variable selection
Measured by the number of invention patent authorizations, it 

reflects the quality and technological competitiveness of enterprises 
in technological innovation. Therefore, this study selects the number 
of invention patents of green technology as the explanatory variable. 
The explanatory variables are fiscal and tax incentive policies, 

FIGURE 2

A survey on the willingness of enterprises to transform into green 
production mode.
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including the two indicators of government subsidy policies and tax 
incentives. The control variables include enterprise size, R&D 
investment, current ratio, gearing ratio, economic environment, etc., 
as shown in Table 1.

3.2.2 Model construction
To test the impact of government subsidies on green technology 

innovation and green enterprise development, this study verifies H1 
by constructing a multiple regression model (Equation 1).

 1_ · ·xn y xn xninno vqua sub Iα γ θ ∈= + + +
 (1)

Similarly, to test the impact of tax incentives on green technology 
innovation and green enterprise development, this study verifies H2 
by constructing a multiple regression model (Equation 2).

 1_ · ·xn y xn xninno vqua tax Iα γ θ ∈= + + +
 (2)

A multiple regression model (Equation 3) is constructed to verify 
H3 to study the incentive effect of government subsidies and tax 
incentives on green technology innovation and green 
enterprise development.

 1 2_ · · ·xn y xn xninno vqua sub tax Iα γ γ θ ∈= + + + +
 (3)

In the model, 
xnvquainno denotes the level of green technology 

innovation of enterprise x in the n-th year; sub denotes the government 
subsidy policy implemented by the government to enhance the 
technological innovation of green enterprises; tax denotes the tax 
incentives implemented; x denotes the x-th enterprise; n denotes the 
year; xnI  denotes the control variables; yθ  denotes the coefficients of 
the control variables; 1γ and 2γ represents the regression coefficients 
of the government subsidy (sub) and the tax incentives (tax), 
respectively; α denotes the intercept term; and xnε denotes the 
random perturbation term.

3.3 Sample selection and data source

To ensure the availability of data, this study selects the new energy 
automobile industry as the representative industry of the “green 
technology innovation industry.” Therefore, this study selects listed 
enterprises in the new energy automobile industry as samples, and the 
study period is 2018–2023. The number of authorized patents for 

technological innovation is from the China Research Data Service 
Platform (CNRDS), and the rest of the data are from the Wind 
database. To ensure the authenticity of the data, the sample data with 
missing variables were excluded from this study. The 2,188 
observations whose conditions were met were screened according to 
the criteria, and then the continuous-type variables were subjected to 
1% shrinkage. The data were processed and analyzed mainly 
using Stata15.

4 Empirical tests and analysis

4.1 Descriptive statistical analysis

In this study, descriptive statistical analysis was carried out on the 
relevant variables of 2,188 sample enterprises from 2018 to 2023, and 
the results were obtained as shown in Table 2.

Table 2 shows that the mean value of high-quality innovation 
output of green low-carbon enterprises is 28.723, but the standard 
deviation is 129.316. The gap between the minimum and maximum 
values is very large, indicating that there are large differences in the 
innovation and technology level of listed enterprises in the new 
energy automobile industry and that the ability of high-quality 
innovation output is uneven. The mean value of government 
subsidies (sub) is 11.325, and the standard deviation is 8.634, 
indicating that government subsidies are “universal” for the green 
and low-carbon industry, and there is little difference in the amount 
of government subsidies received by enterprises. The mean value of 
tax incentives is 16.214, and the standard deviation is 6.554. 
Compared with government subsidies, the difference in the amount 
of tax incentives enterprises receive is relatively small. In terms of 
control variables, the mean value of enterprise size is 23.437, and the 
standard deviation is 2.318, with small fluctuation, indicating that 
the difference in the size of sample enterprises is relatively small. The 
mean value of research and development investment (RD) is 19.156, 
and the standard deviation is 3.987, indicating that the sample 
enterprises do not differ much in the amount of research and 
development investment. The mean value of the current ratio is 
3.135, and the standard deviation is 2.514, indicating that the 
difference in the solvency of the sample firms is not too obvious. The 
mean value of the gearing ratio is 0.557, and the standard deviation 
is 0.199, indicating that the gearing ratio of the sample enterprises is 
within a reasonable range, and there is not much difference between 
different sample enterprises.

TABLE 1 Variable definition table.

Variable type Variable name Variable symbol Variable definition

Dependent variable Innovation quality patent Number of granted patents

Independent variable

Government subsidy policy sub The ratio of government subsidy received by the enterprise

Tax incentive policy tax Ratio of tax rebate received by the enterprise

Enterprise size size Ratio of total assets

R&D investment rd R&D expenditure of the enterprise

Control variable

Liquidity ratio Cura Liquid assets/liquid liabilities

Asset-liability ratio lev Total liabilities/Total assets

Economic environment GDP GDP of the region where the enterprise is located
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TABLE 3 Correlation analysis test results.

patent sub tax size rd cura lev GDP

patent 1

sub 0.856*** 1

tax 0.832*** 0.316*** 1

size 0.385** 0.124** 0.316** 1

rd 0.238** −0.017 0.444** 0.374** 1

cura −0.0812** −0.051** −0.172** −0.425** −0.185** 1

lev 0.147** 0.064** 0.223** 0.543** 0.143** −0.746** 1

GDP 0.016 −0.193** 0.191** −0.112** 0.09* 0.045* −0.062** 1

***, **, and * denote significance at the 1, 5, and 10% significance levels, respectively.

4.2 Correlation analysis

Because the covariance between the variables may affect the truth 
of the regression, this study carried out the correlation analysis of each 
variable to exclude the strong correlation between the variables. The 
test results are shown in Table 3. It is generally believed that a strong 
correlation exists when the correlation coefficient between variables 
is greater than or equal to 0.8.

The results show that the correlation coefficients of government 
subsidies, tax incentives, enterprise size, R&D investment, gearing 
ratio, and the economic environment in which the enterprise is 
located with green technological innovation and green enterprise 
development are positive, while the correlation coefficient of current 
ratio with green technological innovation and green enterprise 
development is negative. Specifically, the correlation coefficient of 
sub with green technology innovation and green enterprise 
development is 0.856, which indicates that the role of government 
subsidies on green technology innovation and green enterprise 
development is positively promoted and is significant at 1% level, 
indicating that the government subsidies have a significant positive 
correlation with green technology innovation and green enterprise 
development. The correlation coefficient of TAX with green 
technology innovation and green enterprise development is 0.832 
and is significant at a 1% level of significance. This indicates that the 
impact of tax incentives on green technology innovation and green 
enterprise development is also positively promoted, and the 
promotion effect is very significant. Observing the control variables 
shows that the correlation coefficients of enterprise size, R&D 
investment, and gearing ratio with green technological innovation 

and green enterprise development are 0.385, 0.238, and 0.147, 
respectively, and are significant at the 5% level. It indicates that these 
control variables have a relatively significant positive impact on 
green technology innovation and green enterprise development. The 
correlation coefficient between the GDP of the region where the 
enterprise is located and the quality of innovation is positive, but it 
does not show a more significant relationship, and subsequent 
regression verification is needed. The current ratio is significantly 
negatively correlated with green technological innovation and green 
enterprise development and plays an inhibitory role. This is most 
likely due to the backlog of inventory, accounts receivable, long 
collection time, and the increase in pending property losses. The 
enterprise can be used to repay debt, but cash deposit is seriously 
short, inhibiting the enterprise’s innovative activities.

The study is further analyzed using the multicollinearity test, the 
results of which are reported in Table  4. VIF stands for Variance 
Inflation Factor for all variables. It is generally accepted that the 
variance inflation factor is less than 10 to consider the absence of 
multicollinearity. Table 4 shows that the variance inflation factors of 
all variables are less than or equal to 2.685, and the overall variance 
inflation factor is only 1.710, so it can be determined that the model 
does not have multicollinearity.

4.3 Benchmark regression analysis

According to the econometric model of Equations 1–3, 
econometric estimation of the sample data is carried out to obtain the 
regression results of the impact of government subsidies and tax 

TABLE 2 Descriptive statistics for each variable.

Variables Mean Sd Min Max

patent 28.723 129.316 0 2,395

sub 11.325 8.634 0 20.559

tax 16.214 6.554 0 22.534

size 23.437 2.318 20.911 26.871

rd 19.156 3.987 0 23.688

cura 3.135 2.514 0.611 10.865

lev 0.557 0.199 0.193 0.995

GDP 30.401 0.751 28.431 31.261
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incentives on the technological innovation and development of listed 
enterprises in China’s new energy industry, as shown in Table 5.

In Table 5, column (1) is the result of regression analysis of model 
(1). The table shows that the regression coefficient of government 
subsidy (sub) is 0.0085, indicating that government subsidy is 
positively related to green technology innovation and green enterprise 
development. It is significant at a 1% significance level, which indicates 
that the government subsidy policy can effectively enhance the 
technological innovation and development of listed enterprises in the 
new energy industry, and hypothesis H1 is valid. Column (2) is the 
result of the regression analysis of the model (2). The table shows that 
the regression coefficient of tax preference (TAX) is 0.0152, indicating 
that the tax preference policy is positively correlated with green 
technology innovation and green enterprise development. The 
regression coefficient is 0.0152, which indicates that tax incentives are 

positively related to green technological innovation and green 
enterprise development. It is significant at the 1% level, which 
indicates that tax incentives can effectively enhance the technological 
innovation and development of listed enterprises in the new energy 
industry, and hypothesis H2 is established. Column (3) is the result of 
regression analysis of model (3). As can be seen from the table, the 
regression coefficients of the two explanatory variables, government 
subsidies (sub) and tax incentives (tax), are both positive and 
significant at the 5% level, and hypothesis H3 holds. Based on the 
above analysis, it can be seen that the regression results of this study 
are consistent with hypotheses H1, H2, and H3.

4.4 Robustness test

To ensure the reliability of the above regression analysis results, 
this study first adopts the method of reducing control variables for the 
robustness test. The regression analysis is performed again by 
eliminating the control variable cura, resulting in the robustness test 
results in Table 6. Observing the data in the table, we can observe that 
the regression coefficients of the explanatory variable government 
subsidies in the model (1) and the explanatory variable tax incentives 
in model (2) are both positive, and both are significantly positive at 
the 1% level. This indicates that both government subsidies and tax 
incentives can significantly promote technological innovation and the 
development of listed enterprises in the new energy industry. The 
regression coefficients of the two explanatory variables, government 
subsidies (sub) and tax incentives (tax), in Column (3) are both 
positive and significant at the 5% level, indicating that both 
government subsidies and tax incentives can jointly promote 
technological innovation and development of listed enterprises in the 
new energy industry. The robustness test results in Table  6 are 
consistent with the previous conclusions, and thus, the conclusions 
are robust.

4.5 Heterogeneity analysis

This study divides the sample enterprises into East, Central, and 
West regions to examine the difference in the impact of fiscal and tax 
incentive policies on the technological innovation and development 
of listed enterprises in the new energy industry located in different 
levels of economic zones and yields regression results as shown in 
Table 7.

As can be seen from the data in Table 7, Column (1) is the sample 
regression result of the eastern provinces. The regression coefficient of 
government subsidy (sub) in the regression result of Column (1) is 
0.0092, and the regression coefficient of tax incentives (tax) is 0.0145. 
Both of them are significantly positive at the 5% level. It indicates that 
in the eastern region, government subsidies and tax incentives 
facilitate the technological innovation and development of listed 
enterprises in the new energy industry. Columns (2) and (3) show the 
sample regression results for central and western provinces. The 
regression coefficient of government subsidies (sub) in column (2) is 
0.0132, which is significantly positive at the 1% level. The regression 
coefficient of tax incentives (tax) in column (3) is 0.0425, which is also 
significant at the 1% level, indicating that tax incentives in the central 
and western regions can significantly enhance the technological 

TABLE 4 Multicollinearity test.

Variables VIF 1/VIF

sub 1.161 0.964

tax 1.352 0.817

size 1.826 0.594

rd 1.364 0.809

cura 2.365 0.455

lev 2.685 0.399

GDP 1.214 0.918

Mean VIF 1.710

TABLE 5 Impact of fiscal and tax incentive policies on technological 
innovation and development of listed enterprises in the new energy 
industry.

Variables (1) (2) (3)

patent patent patent

sub 0.0085*** 0.0083**

(2.31) (2.33)

tax 0.0152*** 0.0146**

(1.99) (1.92)

size 0.2738** 0.2585** 0.2589**

(5.68) (5.35) (5.33)

rd 0.1114** 0.0996** 0.0993**

(4.69) (4.75) (4.66)

cura −0.0253 −0.0198 −0.0245

(−0.74) (−0.61) (−0.72)

lev −0.5180* −0.5353* −0.5167*

(−1.93) (−1.95) (−1.90)

GDP 0.2961** 0.2142** 0.2612**

(4.31) (3.23) (3.75)

Constant −15.3388*** −12.7664*** −14.1462***

(−6.95) (−5.77) (−6.18)

Wald chi2 142.65*** 140.23*** 144.05***

***, **, and * denote signifcance at the 1, 5, and 10% signifcance levels, respectively.
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innovation and development of listed enterprises in the new energy 
industry. The reason for this may lie in the economic development of 
the eastern region being better, and the listed enterprises in the new 
energy industry in this region are also in good business conditions. 
They face less financial pressure on innovation and R&D activities and 

have enough funds to invest in green technology innovation. The 
economic development of the central and western regions is relatively 
backward. The green, low-carbon industry in the region may 
be relatively difficult to finance, which will impede the enterprise’s 
green technology innovation and development. Government subsidies 
and tax incentives give listed enterprises in the new energy industry 
an opportunity for further development. Implementing government 
subsidies and tax incentives will substantially increase enterprises’ 
available capital, improve enterprises’ enthusiasm in innovation and 
research and development, and then green technology innovation and 
development. Therefore, government subsidies and tax incentives have 
a greater impact on listed enterprises in the central and western 
regions of the new energy industry.

4.6 Comparative analysis with alternative 
models

To evaluate the sensitivity of the green innovation output of the 
proposed model to fiscal and tax incentives, it is compared with two 
other alternative models (The fixed effects model) and the panel 
model with interactions. The results are shown in Table 8.

As can be seen from Table 8, the regression model in this study 
explains 82% of the variance of green technology innovation, which is 
better than the other two comparison models. At the same time, in terms 
of fiscal subsidies (sub) and tax incentives (tax), the proposed model 
shows stronger and more significant positive effects than the alternatives. 
The elasticity measure results show that the model identifies fiscal and 
tax incentives as the more influential drivers of green innovation.

5 Development mechanism of green 
environmental technology and green 
enterprises from the perspective of 
government fiscal and tax incentives

5.1 Fully exploit government fiscal and tax 
incentive policies to maximize enterprise 
R&D funds

Generally, the government tends to lag behind market demand 
when making tax incentive policies. Therefore, green enterprises 
are involved in researching and developing green environmental 
protection technologies, especially those addressing the emergence 
of new high-tech waste. It is difficult to obtain substantial and 
corresponding fiscal and tax preferences from the government at 
the project’s establishment. Therefore, green enterprises should 
combine their own conditions to fully explore various fiscal and 
tax incentive policies issued and implemented by government 
departments, such as tariff exemption, pre-tax deduction of wages, 
rapid depreciation of equipment, etc., to maximize the enjoyment 
of the government’s fiscal and tax preferential policies. At the same 
time, due to the high risk and long cycle of green technology 
research and development, most enterprises will retain core 
technology information in the research and development process. 
It is difficult for government departments and financial institutions 
to understand the specific content of green technology research 
and development in detail, making it difficult for enterprises to 

TABLE 7 Regression results of regional heterogeneity.

Variables East Central West

patent patent patent

sub 0.0092** 0.132*** 0.0157***

(0.76) (1.99) (2.11)

tax 0.0145** 0.0156*** 0.0425***

(1.86) (2.23) (3.16)

size 0.2655** 0.2779** 0.2018**

(4.71) (2.67) (1.92)

rd 0.0816** 0.0845** 0.1486**

(3.56) (3.62) (3.07)

cura −0.0336 −0.0572 −0.0463

(−0.92) (−0.67) (−0.58)

lev 0.0096 0.0137 0.0235

(0.74) (0.58) (0.49)

GDP 0.2834 0.5205 0.7028**

(1.85) (3.35) (4.63)

Constant −8.5662*** −21.4287*** −27.5315***

(−2.69) (−4.62) (−6.13)

Wald chi2 74.68*** 79.84*** 83.65***

Observations 1,276 575 337

***, **, and * denote signifcance at the 1, 5, and 10% signifcance levels, respectively.

TABLE 6 Robustness test results of model (1–3).

Variables (1) (2) (3)

patent patent patent

sub 0.0089*** 0.0085**

(2.32) (2.31)

tax 0.0155*** 0.0149**

(2.03) (1.95)

size 0.2428** 0.2285** 0.2183**

(5.34) (4.89) (4.87)

rd 0.1052** 0.1031** 0.1037**

(4.85) (4.82) (4.81)

lev 0.0253 0.0196 0.0148

−0.55 −0.77 −0.65

GDP 0.2961** 0.2142** 0.2612**

(4.31) (3.12) (3.66)

Constant −14.8688*** −12.2396*** −13.6675***

(−6.76) (−5.57) (−5.94)

Wald chi2 137.69*** 135.53***

***, **, and * denote signifcance at the 1, 5, and 10% signifcance levels, respectively.
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obtain support from external funds. In this context, enterprises can 
collaborate with government departments or apply for various 
funding projects offered by the government to obtain policy 
support. They can also consider extending some projects that can 
be postponed appropriately and strive for targeted fiscal and tax 
incentive policies implemented by the government departments 
during this period. Additionally, enterprises should take the 
initiative to monitor the R&D funds allocated for green and 
environmental protection technologies. For government subsidy 
funds, enterprises should strictly check and use them carefully to 
improve their reputation in government departments and obtain 
more financial support.

While government fiscal and tax incentive policies are crucial 
for supporting green enterprises, their implementation presents 
several potential challenges. These include delayed policy 
adaptation to rapidly changing market needs, difficulties in 
securing external financing due to the high risks and uncertainties 
of green technology R&D, and complex administrative 
requirements that hinder access to incentives. Additionally, the risk 
of technology spillover discourages investment in innovation, 
while policymakers often lack a comprehensive understanding of 
green technologies, resulting in inadequate support. Inconsistent 
fiscal and tax incentives across regions further create an uneven 
playing field. To address these challenges, green enterprises should 
engage in ongoing dialogue with policymakers to advocate for 
timely updates to incentives and develop flexible R&D timelines. 
They can enhance transparency in R&D to secure financing, invest 
in specialized teams to navigate administrative complexities, and 
prioritize intellectual property protection to mitigate technology 
spillover risks. Active participation in policy discussions can help 
shape more effective incentives, and expanding operations into 
regions with favorable policies while diversifying funding sources 
can provide more consistent support.

5.2 Formulate long-term development 
plans for green technology and enterprises 
based on public interests

Research, development, and application of green technology 
innovation fall into the category of public welfare, often yielding greater 
societal benefits than profits. Therefore, when creating development 
plans, green enterprises should consider long-term perspectives and 
public interests, aligning their strategies with the broader framework 
of low-carbon economic development in their country or region. This 
approach, as shown in Figure 3, makes it easier to obtain government 
support. For example, the emergence of new industrial waste can lead 

to public health issues. If a green enterprise prioritizes public interest 
and commits to researching the handling and disposal of industrial 
waste, it will gain widespread government and public support. Once 
developed, such innovations can have significant market potential and 
benefits. At the same time, when making development plans, 
enterprises should put the public interest first to find opportunities for 
green technology research and innovation. From a public health 
perspective, rapid industrialization in recent years has introduced 
many new materials that are difficult to degrade, leading to 
environmental pollution. Some of these materials, once abandoned, 
can accumulate in the bodies of animals and plants as tiny particles. 
When these organisms are processed into food, these particles can 
accumulate in the human body and not be digested, resulting in health 
problems. Therefore, if the enterprise can devote itself to research on 
the degradation treatment or recycling of new materials, it can 
effectively solve the public health problems people face. At the same 
time, it can also obtain strong support from the government and obtain 
the corresponding government fiscal and tax preferential policies.

To further integrate public health and sustainable development 
into their long-term strategies, enterprises should consider the 
following guidelines:

 1. Assess environmental and health impact: Enterprises should 
identify how their activities impact the environment and public 
health, using tools like lifecycle analysis to quantify pollution 
and health risks, allowing for targeted improvements.

 2. Align innovation with health solutions: Green technology 
development should address public health issues, such as 
investing in waste treatment or recycling technologies that 
reduce pollutants, benefiting society and the enterprise’s 
market position.

 3. Set measurable sustainability goals: Enterprises should set clear 
goals, like reducing emissions and optimizing energy use, while 
tracking health-related outcomes to ensure alignment with 
public welfare.

 4. Collaborate with authorities: Partnering with government and 
health agencies helps enterprises align with national 
environmental goals and gain policy and technical support.

 5. Integrate CSR with health goals: CSR initiatives should include 
public health efforts, such as community education and green 
infrastructure, to enhance both social image and local 
health outcomes.

 6. Leverage demand for sustainable products: Green enterprises 
should capitalize on the growing market for sustainable 
products by educating consumers, improving product 
acceptance, and fostering business growth alongside 
public benefits.

TABLE 8 Comparative results of model performance and policy elasticity.

Model Adjusted R2 Coefficient of sub 
(gov. subsidy)

Coefficient of tax (tax 
incentive)

Policy elasticity (%)

Proposed model 0.82 0.0085 (p < 0.01) 0.0152 (p < 0.01) 12.8

Fixed effects model 0.75 0.0069 (p < 0.05) 0.0107 (p < 0.05) 8.5

Panel model with 

interactions
0.78 0.0074 (p < 0.01) 0.0135 (p < 0.01) 10.2

The p-values in parentheses indicate the statistical significance of the coefficients. A p-value of < 0.01 signifies a highly significant relationship at the 1% level, while a p-value of < 0.05 indicates 
statistical significance at the 5% level.
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5.3 Attach importance to the innovation 
and promotion of green technology and 
increase the publicity and education of 
green development

Green technology is a new technology conducive to resource 
conservation, environmental governance, and ecological 
protection. It has considerable frontier and complexity. However, 
once the research and development is successful, it can occupy the 
market and obtain considerable benefits. As a result, the world 
will fully use its regions and technological advantages and choose 
different areas to obtain key technological breakthroughs. For 
example, Sweden chooses mainly to develop environmental 
technology, and its environmental technology is at the world-
advanced level, not only in the service of the country’s 
environment but also vigorously promotes the green development 
of other countries through environmental technology exports. 
Denmark focuses on the development of energy technology, 
which is at the forefront of the world and provides technical 
support for the development of a new energy industry. At the 
same time, the export of energy technology is increasing year by 
year, making the energy industry the main economic growth point 
of Denmark. With the advancement of industrialization and 
technological processes, there will be more and more industrial 
products, and how to deal with the waste of these industrial 

products after they are abandoned will be one of the important 
directions of future research on green technology innovation. If a 
green enterprise can combine its own advantages for technology 
innovation research while seeking government support, it will 
form its own technological advantages in future industrial 
development and drive regional economic growth.

In addition, the cost of green environmental protection 
technology research and development is higher, so the cost of 
green product marketing is also higher for the market and 
consumers, and in a short period of time, it may be difficult to 
accept. This resistance can be attributed to several factors: (1) 
Consumer price sensitivity: Many consumers prioritize cost when 
purchasing. Green products typically involve more expensive 
materials and production processes and are often priced higher 
than their conventional counterparts. This price differential can 
deter price-sensitive consumers, especially in markets with limited 
disposable income. As a result, even if the long-term benefits of 
green products, such as energy savings and health advantages, are 
communicated effectively, the initial higher costs can lead to 
reluctance to adopt. (2) Perceived value: The perceived value of 
green products plays a crucial role in consumer acceptance. If 
consumers do not fully understand these products’ environmental 
and health benefits, they may be less inclined to pay the premium. 
Effective marketing strategies that emphasize the long-term 
benefits and sustainability of green products are essential in 

FIGURE 3

Essence of the developing strategies for a green enterprise.
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reshaping consumer perceptions and justifying the higher costs. 
(3) Lack of awareness and education: A significant barrier to the 
acceptance of green products is the general lack of awareness and 
education surrounding environmental issues. Many consumers 
may not recognize the importance of reducing their carbon 
footprint or the impact of their purchasing decisions on the 
environment. Initiatives such as public awareness campaigns, 
educational programs in schools, and community engagement 
activities can help bridge this knowledge gap, fostering a greater 
understanding of the benefits of green products and encouraging 
more sustainable consumption behaviors.

Therefore, the government and enterprises should attach 
importance to green development through publicity and 
promotion, such as extensive campus green education and 
outdoor green education practice, cultivate the consciousness and 
behavior of green development, and then create a good social 
atmosphere for green development for enterprises to carry out 
green innovation and development to lay a good social foundation. 
For example, enterprise propaganda activities can be held on state 
or local public health days, letting citizens realize the emergence 
of new industrial waste and its harm to public health and urging 
citizens to reduce environmental pollution. Enterprises can also 
invite students and teachers to visit the production line, promoting 
green development concepts and letting more students join in the 
green environmental protection technology research and 
development in my career.

6 Conclusion

This study addresses contemporary challenges by exploring how 
government fiscal and tax incentives can promote the development 
and application of green technologies, ultimately fostering corporate 
environmental responsibility and improving public health and 
sanitation. Using empirical data from listed enterprises in the new 
energy automotive industry from 2018 to 2023, the study uses a 
multiple regression model to assess the impact of government 
subsidies and tax incentives on green technology innovation and firm 
growth while controlling for factors such as firm size and R&D 
investment. Compared with other methodologies, such as fixed effects 
and panel interaction models, the results show that our approach 
demonstrates superior explanatory power (Adjusted R2 = 0.82) and 
reveals stronger positive impacts of government subsidies and tax 
incentives on green innovation (elasticity: 12.8%). This comparison 
underscores the strength of the proposed model in capturing the 
nuanced effects of fiscal policies on green enterprises. By offering 
recommendations such as flexible tax incentives, industry-specific 
subsidies, and improved collaboration platforms, this study provides 
a roadmap for overcoming these challenges and enhancing the 
effectiveness of green policies. In terms of fulfilling the research 
objective, this study offers a comprehensive understanding of the ways 
in which fiscal and tax incentives can accelerate the adoption of green 
technologies. Additionally, by considering regional disparities in 
policy effectiveness and proposing targeted solutions, the study 
attempts to address the varying needs of enterprises based on their 
size and geographic location, contributing to more equitable and 
effective policy outcomes.

To make the findings more broadly impactful, future research will 
aim to expand the scope of the study by exploring how our findings 
relate to the experiences of other countries, particularly those that 
have been successful in environmental and energy technologies. 
Additionally, a more detailed analysis will be conducted to examine 
the different obstacles enterprises of varying sizes face when accessing 
preferential policies. Furthermore, the limitations of this study, such 
as its focus on a single industry and regional context, suggest that 
future studies should consider the broader application of fiscal and tax 
incentives across various sectors and regions. Investigating the specific 
challenges faced by small, medium, and large enterprises in utilizing 
these incentives will provide valuable insights into the effectiveness of 
these policies in promoting green technology innovation on a 
global scale.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material. Further inquiries can be directed 
to the corresponding author.

Author contributions

YS: Conceptualization, Investigation, Methodology, Project 
administration, Writing – original draft, Writing – review & editing. 
JG: Data curation, Resources, Supervision, Writing – original draft, 
Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

https://doi.org/10.3389/fpubh.2024.1502856
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Shi and Ge 10.3389/fpubh.2024.1502856

Frontiers in Public Health 12 frontiersin.org

References
 1. Jaman UB. Legal analysis of the impact of industrial development 

on the environment. Easta J Law Hum Rights. (2023) 1:87–92. doi: 10.58812/eslhr.
v1i03.84

 2. Siddiqua A, Hahladakis JN, Al-Attiya WAK. An overview of the environmental 
pollution and health effects associated with waste landfilling and open dumping. Environ 
Sci Pollut Res. (2022) 29:58514–36. doi: 10.1007/s11356-022-21578-z

 3. Jiang Y, Wu Q, Brenya R, Wang K. Environmental decentralization, environmental 
regulation, and green technology innovation: evidence based on China. Environ Sci 
Pollut Res. (2023) 30:28305–20. doi: 10.1007/s11356-022-23935-4

 4. Ma Y, Feng GF, Chang CP. From traditional innovation to green innovation: how 
an occurrence of natural disasters influences sustainable development? Sustain Dev. 
(2024) 32:2779–96. doi: 10.1002/sd.2802

 5. Alkaraan F, Elmarzouky M, Hussainey K, Venkatesh VG, Shi Y, Gulko N. 
Reinforcing green business strategies with industry 4.0 and governance towards 
sustainability: natural-resource-based view and dynamic capability. Bus Strateg Environ. 
(2024) 33:3588–606. doi: 10.1002/bse.3665

 6. Zhang R, Luo L, Du J. The influence of fiscal policy uncertainty on corporate total 
factor productivity: evidence from Chinese public companies. Contemp Econ Policy. 
(2023) 41:532–54. doi: 10.1111/coep.12606

 7. Wang S, Wang J, Wang Y, Wang X. Spillover and re-spillover in China’s 
collaborative innovation. Int Reg Sci Rev. (2023) 46:38–68. doi: 10.1177/ 
01600176221092315

 8. Beraud JJD, Xicang Z, Jiying W. Revitalization of Chinese’s manufacturing industry 
under the carbon neutral goal. Environ Sci Pollut Res. (2022) 29:66462–78. doi: 10.1007/
s11356-022-20530-5

 9. Chan NW. A unifying algebra of green consumption technologies. J Assoc Environ 
Resour Econ. (2024) 11:797–825. doi: 10.1086/727792

 10. Liu S, Liu H, Chen X. Does environmental regulation promote corporate green 
investment? Evidence from China’s new environmental protection law. Environ Dev 
Sustain. (2024) 26:12589–618. doi: 10.1007/s10668-023-03933-3

 11. Song L, Wen Y. Financial subsidies, tax incentives and technological innovation in 
China's integrated circuit industry. J Innov Knowl. (2023) 8:100406. doi: 10.1016/j.
jik.2023.100406

 12. Jiang Y, Qin J, Khan H. The effect of tax-collection mechanism and management 
on enterprise technological innovation: evidence from China. Sustain For. (2022) 
14:8836. doi: 10.3390/su14148836

 13. Liu L, Wang Z, Li X, Liu Y, Zhang Z. An evolutionary analysis of low-carbon 
technology investment strategies based on the manufacturer-supplier matching game 
under government regulations. Environ Sci Pollut Res. (2022) 29:44597–617. doi: 
10.1007/s11356-021-18374-6

 14. Meng Z, Sun H, Liu X. Impact of green fiscal policy on the investment efficiency 
of renewable energy enterprises in China. Environ Sci Pollut Res. (2022) 29:76216–34. 
doi: 10.1007/s11356-022-20832-8

 15. Halimatussadiah A, Kurniawan R, Farah Mita A, Amanda Siregar A, Al 
Kautsar Anky W, Farah Maulia R, et al. The impact of fiscal incentives on the 
feasibility of solar photovoltaic and wind electricity generation projects: the case of 
Indonesia. J Sustain Dev Energy Water Environ Syst. (2023) 11:1–16. doi: 10.13044/j.
sdewes.d10.0425

 16. Sinenko OA. Tax incentives for economic growth in the Russian Far East: 
broad vs. targeted stimuli. Emerg Sci J. (2024) 8:1153–66. doi: 10.28991/ESJ-2024- 
08-03-021

 17. Sidelnykova L, Ovsiuk N, Savastieieva O, Kozak S, Lishchuk N, Zinchenko A. Tax 
incentives in the system of state financial support of economic entities. Econ Aff. (2022) 
67:653–9. doi: 10.46852/0424-2513.4.2022.31

 18. Dyreng SD, Gaertner FB, Hoopes JL, Vernon ME. The effect of US tax reform on 
the taxation of US firms' domestic and foreign earnings. Contemp Account Res. (2023) 
40:1881–908. doi: 10.1111/1911-3846.12853

 19. Wang R, Kesan JP. Do tax policies drive innovation by SMEs in China? J Small Bus 
Manag. (2022) 60:309–46. doi: 10.1080/00472778.2019.1709381

 20. Xinle T, Zhen W, Xinting L. The influence of government subsidy on enterprise 
innovation: based on Chinese high-tech enterprises. Econ Res. (2022) 35:1481–99. doi: 
10.1080/1331677X.2021.1972818

 21. Xu C, Liu H. Export tax rebates and enterprise export resilience in China. J Int 
Trade Econ Dev. (2023) 32:953–72. doi: 10.1080/09638199.2022.2141827

 22. Moon TS. Capital gains taxes and real corporate investment: evidence from Korea. 
Am Econ Rev. (2022) 112:2669–700. doi: 10.1257/aer.20201272

 23. Nuryanah S, Mahabbatussalma F, Satrio AA. Evaluation of government reform in 
tax administration: evidence from micro, small and medium enterprises (MSMEs) in 
Indonesia. Int J Public Adm. (2023) 46:313–25. doi: 10.1080/01900692.2021.1995746

 24. Christensen DM, Kenchington DG, Laux RC. How do most low ETR firms avoid 
paying taxes? Rev Acc Stud. (2022) 27:570–606. doi: 10.1007/s11142-021-09614-8

 25. Mandaku IJ, Hasyim MAN. Application of cooperative tax accounting to corporate 
income tax for fiscal loss compensation. Keynesia Int J Econ Bus. (2022) 1:24–40. doi: 
10.55904/keynesia.v1i1.105

 26. Bai M. Rollover restrictions and the maturity mismatch between investment and 
enterprise financing. Manag Decis Econ. (2022) 43:3286–300. doi: 10.1002/mde.3594

 27. Rachas A, Gastaldi-Ménager C, Denis P, Barthélémy P, Constantinou P, Drouin J, 
et al. The economic burden of disease in France from the National Health Insurance 
Perspective: the healthcare expenditures and conditions mapping used to prepare the 
French social security funding act and the public health act. Med Care. (2022) 60:655–64. 
doi: 10.1097/MLR.0000000000001745

 28. Cui W, Hicks J, Norton M. How well-targeted are payroll tax cuts as a response to 
COVID-19? Evidence from China. Int Tax Public Financ. (2022) 29:1321–47. doi: 
10.1007/s10797-022-09746-w

 29. Pernet T. Value-added export tax policy, credit constraints, and quality: evidence 
from China. Rev Dev Econ. (2024) 28:499–526. doi: 10.1111/rode.13067

 30. Yang Z, Liu J, Xing Q. Evaluation of synergy between low-carbon development and 
socio-economic development based on a composite system: a case study of Anhui 
Province (China). Sci Rep. (2022) 12:20294. doi: 10.1038/s41598-022-24937-5

 31. Jiang Z, Xu C, Zhou J. Government environmental protection subsidies, 
environmental tax collection, and green innovation: evidence from listed enterprises in 
China. Environ Sci Pollut Res. (2023) 30:4627–41. doi: 10.1007/s11356-022-22538-3

 32. Liu Q, Othman RD, Kamarudin SN. Financial subsidies, tax incentives, and innovation 
quality: empirical evidence from high-tech enterprises in Sichuan Province, China. Asia-Pac 
Manag Acc J. (2024) 19:135–52.

 33. Lazăr S, Andrieș AM. Effective tax rates for bank entities across European Union. 
The role of loan loss provisions. Econ Res. (2022) 35:1581–603. doi: 
10.1080/1331677X.2021.1985565

 34. Wang S, Ahmad F, Li Y, Abid N, Chandio AA, Rehman A. The impact of industrial 
subsidies and enterprise innovation on enterprise performance: evidence from listed Chinese 
manufacturing companies. Sustain For. (2022) 14:4520. doi: 10.3390/su14084520

 35. Lv C, Shao C, Lee CC. Green technology innovation and financial development: 
do environmental regulation and innovation output matter? Energy Econ. (2021) 
98:105237. doi: 10.1016/j.eneco.2021.105237

 36. Guo Y, Xia X, Zhang S, Zhang D. Environmental regulation, government R&D 
funding and green technology innovation: evidence from China provincial data. Sustain 
For. (2018) 10:940. doi: 10.3390/su10040940

https://doi.org/10.3389/fpubh.2024.1502856
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.58812/eslhr.v1i03.84
https://doi.org/10.58812/eslhr.v1i03.84
https://doi.org/10.1007/s11356-022-21578-z
https://doi.org/10.1007/s11356-022-23935-4
https://doi.org/10.1002/sd.2802
https://doi.org/10.1002/bse.3665
https://doi.org/10.1111/coep.12606
https://doi.org/10.1177/01600176221092315
https://doi.org/10.1177/01600176221092315
https://doi.org/10.1007/s11356-022-20530-5
https://doi.org/10.1007/s11356-022-20530-5
https://doi.org/10.1086/727792
https://doi.org/10.1007/s10668-023-03933-3
https://doi.org/10.1016/j.jik.2023.100406
https://doi.org/10.1016/j.jik.2023.100406
https://doi.org/10.3390/su14148836
https://doi.org/10.1007/s11356-021-18374-6
https://doi.org/10.1007/s11356-022-20832-8
https://doi.org/10.13044/j.sdewes.d10.0425
https://doi.org/10.13044/j.sdewes.d10.0425
https://doi.org/10.28991/ESJ-2024-08-03-021
https://doi.org/10.28991/ESJ-2024-08-03-021
https://doi.org/10.46852/0424-2513.4.2022.31
https://doi.org/10.1111/1911-3846.12853
https://doi.org/10.1080/00472778.2019.1709381
https://doi.org/10.1080/1331677X.2021.1972818
https://doi.org/10.1080/09638199.2022.2141827
https://doi.org/10.1257/aer.20201272
https://doi.org/10.1080/01900692.2021.1995746
https://doi.org/10.1007/s11142-021-09614-8
https://doi.org/10.55904/keynesia.v1i1.105
https://doi.org/10.1002/mde.3594
https://doi.org/10.1097/MLR.0000000000001745
https://doi.org/10.1007/s10797-022-09746-w
https://doi.org/10.1111/rode.13067
https://doi.org/10.1038/s41598-022-24937-5
https://doi.org/10.1007/s11356-022-22538-3
https://doi.org/10.1080/1331677X.2021.1985565
https://doi.org/10.3390/su14084520
https://doi.org/10.1016/j.eneco.2021.105237
https://doi.org/10.3390/su10040940

	The role of government fiscal and tax incentives in green technology innovation and enterprise development: implications for human health and hygiene
	1 Introduction
	2 Government fiscal and tax incentives under a low-carbon economy
	2.1 Overview of government fiscal and tax incentives
	2.2 Positive impact of government fiscal and tax incentives in low-carbon economy

	3 Empirical analysis of the impact of government fiscal and tax incentive policies on green technology innovation and green enterprise development
	3.1 Research hypothesis
	3.2 Research design
	3.2.1 Variable selection
	3.2.2 Model construction
	3.3 Sample selection and data source

	4 Empirical tests and analysis
	4.1 Descriptive statistical analysis
	4.2 Correlation analysis
	4.3 Benchmark regression analysis
	4.4 Robustness test
	4.5 Heterogeneity analysis
	4.6 Comparative analysis with alternative models

	5 Development mechanism of green environmental technology and green enterprises from the perspective of government fiscal and tax incentives
	5.1 Fully exploit government fiscal and tax incentive policies to maximize enterprise R&D funds
	5.2 Formulate long-term development plans for green technology and enterprises based on public interests
	5.3 Attach importance to the innovation and promotion of green technology and increase the publicity and education of green development

	6 Conclusion

	References

