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Abstract: Climate change and environmental conditions call for more attention to be paid to eco-
friendly economic behavior. As a market-oriented environmental regulation, environmental tax can
stimulate and guide enterprises’ environmental innovation in a neutral way. However, what elements
connect the environmental tax and enterprise innovation activity together? Are all the enterprises’
innovation activities affected by the environmental tax in the same way? To answer the questions,
the study uses the data of Chinese textile listed companies between 2004 and 2018 to explore the
intermediary role of manpower and capital investment in the innovation chain and further analyze
the influence of the heterogeneous factors such as property right, segmented industry, and region.
The results show that the environmental tax can effectively promote the innovation capital input
of Chinese textile enterprises, and the innovation manpower input plays a partial mediation role.
At the same time, environmental tax can effectively promote the innovation performance output of
Chinese textile enterprises, and innovation capital input plays a complete mediation role. In addition,
heterogeneous factors such as property right, segmented industry and region will affect the relation
of environmental tax to innovation input and output quality and greenness to varying degrees. The
study makes a profound analysis of the relation of environmental tax on Chinese textile enterprises
innovation by using the microdata at the enterprise level, providing a more targeted reference for
making policies in the future.

Keywords: environmental tax; innovation; textile enterprises; mediating effect; China

1. Introduction

Climate change and environmental conditions call for more attention to be paid to
eco-friendly economic behavior [1,2]. As a market-oriented environmental regulation,
environmental tax is an important tool for the government to adjust the behavior of eco-
environmental stakeholders through financial means [3], which can stimulate and guide
enterprises’ environmental innovation behaviors in a neutral way. Market regulation tools
such as finance, tax, and fees are more suitable for China’s national conditions [4]. For
more than 70 years, environmental fiscal and tax policies have evolved from nothing to a
current comprehensive and rich policy system. However, at present, China’s ecological
and environmental problems are still very serious, and pollution prevention and control
is still an arduous task [5]. Environmental tax, as a cost of enterprises, will virtually force
enterprises to reduce costs. One of the most positive externalities behavior is technological
innovation. In the long run, technological innovation can make the products and services
provided by enterprises more innovative and environmentally friendly, improving the
high-quality development ability, and reduce the operating costs to a certain extent, such
as the cost of complying with environmental regulations, so as to enhance the market
competitiveness further. As a resource-intensive and carbon-intensive industry, the textile
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industry is a key industry concerned with environmental regulation. At the same time,
China is a big country in terms of textile production, and the textile industry is one of
the pillar industries of traditional manufacturing in China. It has practical significance to
choose the textile industry as the research topic of this study.

Research shows that environmental tax can significantly promote enterprises’ green
innovation, but it lags behind, and this promotion effect is mainly reflected in state-owned
enterprises, large-scale enterprises, and enterprises with low financing constraints [6]. Even
though the policy mix as “green environment tax + green technology R&D subsidy + pro-
ducer price subsidy”; “environmental tax + green technology R&D subsidy, the government
green procurement”; and “environmental taxes + green technology R&D subsidy + con-
sumers green price subsidies” constrains the production behavior of the enterprise by the
punishment of environmental pollution and motivation of environmental technology R&D,
economic growth and environmental governance can be realized [7]. At the same time,
the environmental tax can raise the utilization ratio of manufacturing capacity through
cost effect and innovation compensation effect, helping to dissolve excess capacity and
showing a more apparent innovation compensation effect. Therefore, it can make use of the
environmental hard constraints to ease excess manufacturing capacity in China, adjusting
our supply system to boost economic high-quality development [8]. At the same time,
the progressive and dynamic environmental tax policy reflects the double dividend of
promoting economic growth and reducing pollution level by correcting the excessive use of
energy and achieves the goal of maximizing welfare along the whole path [9].

The aim of this study is to find how environmental tax affects the innovation activity
of Chinese textile enterprises, to explore whether the innovation input of textile enterprises
plays a mediating effect in the innovation chain, and to analyze further the influence of
heterogeneous factors such as the property right, industry segmentation attributes, and
regions on the mechanism. The biggest contribution of this paper is the in-depth analysis of
heterogeneous factors on environmental tax to Chinese textile enterprise innovation, using
the microdata at the enterprise level. Since the previous research usually uses statistical
yearbook data, the level of analysis is limited. This study bridges the research gap at
the enterprise level for heterogeneous analysis. Moreover, it is also of more practical
significance to guide the subsequent innovation activities of enterprises. Additionally, in
the past, this kind of research was conducted mostly on high-tech enterprises and paid
little attention to the traditional manufacturing industry—the textile industry.

The rest of the paper will be arranged according to the following structure: Section 2
will introduce the theoretical basis of the impact of environmental taxes on the innovation
of Chinese textile enterprises and put forward three important hypotheses accordingly.
Section 3 will introduce data sources, variable definitions, and model contents. According
to the properties of variables, fixed effect model, negative binomial model, and OLS model
are comprehensively adopted in this study. Section 4 presents the model estimation results
and compares the assumptions for analysis. At the end of this paper, the analysis results will
be discussed and some suggestions will be provided for the formulation of environmental
tax policies and the innovative practices of Chinese textile enterprises.

2. Conceptual Framework and Hypothesis Development
2.1. Environmental Tax and Corporate Innovation Input

As early as 1995, Porter and Linde proposed that innovation becomes the key in a
dynamic competitive relationship. Well-designed environmental regulations can promote
innovation, which can offset the cost of compliance with environmental regulations and
become an advantage over other enterprises that do not face the same environmental
regulations. Innovation can help companies reduce pollution and energy use at the same
time. Therefore, the design of reasonable and strict environmental regulations can ef-
fectively improve the competitiveness of enterprises [10]. Considering the two control
variables of industry scale and innovative human resource investment, the government’s
formulation of strict environmental regulation policies can effectively promote the imple-
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mentation of green technology innovation in pollution-intensive industries [11]. Therefore,
the study hopes to verify whether innovative human capital plays a mediating effect in
environmental tax on innovation capital input and puts forward the following suggestion:

Hypothesis 1 (H1). Environmental tax promotes innovation capital input of Chinese textile
enterprises by influencing their innovation manpower expenditure (mediating effect).

2.2. Environmental Tax and Corporate Innovation Output

The ultimate goal of environmental regulation is to effectively promote innovation
performance [12], which requires innovation input as a prerequisite. The mediating effect
test finds that the collection of pollutant discharge fees and environmental protection
financial expenditure will force enterprises to increase their R&D intensity, thus promoting
green technology innovation [4]. In addition, with the increase of investment in technology
absorption and technological transformation, the mediating effect of domestic technology
introduction in environmental regulation and green TFP gradually appears [13]. At the
same time, technological innovation does play a mediating role between environmen-
tal regulation and environmental performance [14]. Therefore, this paper proposes the
following hypothesis:

Hypothesis 2a (H2a). Environmental tax promotes the innovation performance of Chinese textile
enterprises by influencing their innovation capital input (mediating effect).

In the past decade, the scale of China’s green innovation has increased by more than
10 times, but the innovation direction has not noticeably turned green, and the quality
did not start to improve until 2015 [15]. However, studies in the past two years have also
shown that normal innovation and green innovation can complement and reinforce each
other [16]. Additionally, the effect of the environmental tax on enterprise technological
innovation is characterized by high-quality quantification [17]. However, in the absence
of capacity constraint policies, enterprises often rely on scale effect to offset the pressure
of environmental protection tax. It makes that the increase of environmental protection
tax in China induces, not a “Porter effect,” but a “negative incentive” for the development
of regional green innovation capacity [3]. Therefore, this paper hopes to use detailed
enterprise data to verify whether environmental tax can really improve the innovation
quality and green innovation of Chinese textile enterprises. Thus, two sub-hypotheses of
H2 are proposed as follows:

Hypothesis 2b (H2b). Environmental taxes can improve the innovation quality of Chinese
textile enterprises.

Hypothesis 2c (H2c). Environmental tax can promote the green innovation of Chinese textile
enterprises.

2.3. The Role of Heterogeneous Factor

The heterogeneity of enterprises affects whether the Porter hypothesis is correct
and which version of the Porter hypothesis will influence the green innovation of enter-
prises [18]. Research shows that environmental tax can significantly promote enterprises’
green innovation, which is mainly reflected in state-owned enterprises, large-scale enter-
prises, and enterprises with low financing constraints [19]. In addition, the marginal effect
of environmental taxes on enterprises’ green investment is positive and heterogeneous [20],
which is positively correlated with enterprises’ competitiveness and has quantile hetero-
geneity [21]. The positive impact of technological innovation on emission reduction also
has quantile heterogeneity [22]. Various indications show that heterogeneity has become an
important factor affecting environmental tax and innovation activities of textile enterprises.
Therefore, we put forward the following hypothesis:
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Hypothesis 3a (H3a). The heterogeneous factors of Chinese textile enterprises will affect the effect
of environmental taxes on enterprise innovation activities.

At present, the overall level of green innovation growth in China’s manufacturing
industry is relatively low, with large development space and significant industry hetero-
geneity [23]. The environmental tax collection standard adjustment policy plays a more
prominent role in enterprises’ green technology innovation in high-pollution industries,
cities with strong policy enforcement, and areas implementing green tax policies [24]. In
different geographical conditions, the time point when the government changes from
“economic growth first” to “environment first” will also be different [25]. For example, the
increase of pollutant discharge fees only plays a significant role in emission reduction in
the eastern and central regions, and the emission reduction effect in the eastern region is
greater, whereas for the western region, although the increase of pollutant discharge fee
also has an emission reduction effect, it is not significant [26]. At the same time, in the
eastern and central parts of China, environmental regulation can significantly promote
ecological efficiency but not in the western parts [27]. As for the enterprise-level data, this
paper has the opportunity to explore the influence mechanism of environmental taxes on
the innovation activities of textile enterprises in the micro level of subdivision of the textile
industry, enterprises with different property rights, and specific provinces. Hence, the
following hypothesis is proposed:

Hypothesis 3b (H3b). There are differences in the impact of environmental taxes on the innovation
activities of Chinese textile enterprises in different sectors.

Hypothesis 3c (H3c). There are differences in the impact of environmental taxes on the innovation
activities of Chinese textile enterprises with different property rights.

Hypothesis 3d (H3d). There are differences in the impact of environmental taxes on the innovation
activities of Chinese textile enterprises in different provinces.

3. Methodology
3.1. Data Sources

In this study, the data of 111 listed textile companies owned by A-shares in China
from 2004 to 2018 are selected as samples, and the samples with missing core variables
are eliminated. The financial data are from CSMAR (China Stock Market and Accounting
Research Database), and the environmental tax part is manually sorted from the annual
reports of Chinese textile listed companies. The patent data come from the National
Intellectual Property Administration.

3.2. Variable Measurement
3.2.1. Dependent Variables

Innovation Input: Innovation input is measured in terms of R&D capital input and
innovation manpower input. Innovation capital input is mainly measured by the enter-
prise’s R&D expenditure [28], and innovation manpower input is mainly measured by the
proportion of R&D personnel in the total number of employees [29].

Innovation Performance: Innovation input is to produce innovation performance,
which is specifically measured by the number of patents [30].

Innovation Quality: Innovation activities depend on quantity and quality. As a form
of patent with higher content of innovation, invention patent is often used to measure
innovation quality [31].

Green Innovation: Since the paper aims to study the impact of environmental taxes
on enterprise innovation, green innovation can better reflect the effect of environmental
tax. Therefore, the quantity of green innovation is measured by the total number of
green patents, and the quality of green innovation is measured by the number of green
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invention patents. At the same time, this paper adopts both narrow and broad definitions
to carry out statistics on green patents. In the narrow definition, the green patent data are
selected according to the official definition of green patent corresponding to WIPO [32] of
all patents of the sample enterprise from 2004 to 2018. A total of 189 green patents have
been obtained, including 102 green patents for invention and 87 green patents for utility
models. By reading the introduction of the patent item by item, we manually marked
all the environment-related patents as green patents. The keywords include but are not
limited to “energy saving, recycling, pollution, environmental protection, ecology, and
green.” In this way, we obtained a total of 885 green patents (715 pieces left in samples after
screening based on environmental tax and R&D expenditure data).

3.2.2. Independent Variables

Environmental Tax: According to the OECD’s definition, environmentally related
taxes are an important instrument for governments to shape relative prices of goods and
services. Following Bi and Yu [20], and Yu, Zhang, and Bi [19], this article adopts the
generalized definition of environmental taxes to measure environmental taxes (EnTax),
mainly including green taxes, city construction fee, land use tax, water conservancy con-
struction fund, embankments fee, resource tax, and all environmental protection relevant
taxes and fees.

3.2.3. Control Variables

Since the profit level of an enterprise will greatly affect its expenditure on R&D, the
growth rate of revenue, cost-profit margin, and return-on-net assets (ROE) are incorpo-
rated into the model as control variables. In addition, large enterprises generally have
stronger R&D capability than small enterprises, but small enterprises have more incentive
to innovate, and therefore, the size of enterprises is also controlled.

In addition, the influence of heterogeneous factors such as industry segmentation,
property right nature, and province where the enterprise is located on the estimation model
is controlled.

3.3. Model Set

Based on Porter’s hypothesis, well-designed environmental regulations can effec-
tively stimulate innovation [10]. This is the basis to construct the two innovation chains in
Figure 1, as the main line on which to set the model. Firstly, as a market-based environ-
mental regulation, environmental tax can be regarded as a well-designed environmental
regulation. Secondly, from the perspective of input–output, there are probable intermedi-
ary factors, such as innovation input, in the path of environmental regulation stimulating
enterprise innovation. In addition, the influence of heterogeneous factors will be tested by
grouping regression.

Sustainability 2021, 13, x FOR PEER REVIEW 6 of 14 
 

 

Figure 1. Innovation chain framework. 

The first innovation chain is that environmental tax affects the investment of enter-

prise innovation capital by affecting the investment of enterprise innovation manpower. 

It is a logical chain that environmental tax forces enterprises to innovate from human in-

vestment to capital investment since innovation activities of enterprises ultimately need 

to be carried out by innovative personnel. Meanwhile, this study hopes to demonstrate 

the mediating effect of innovative manpower input on environmental tax and innovative 

capital input. 

lnRDexpit=α+β1lnEntaxit+β2Rdemrit+β3lnSizeit+β4lninrateit+β5CPRit+β6ROEit+Vi+εit (1) 

Since the sample is panel data, model 1 uses the fixed effect model to fix the individ-

ual effect and time effect. At the same time, in order to eliminate heteroscedasticity, the 

logarithmic transformation is applied to the nonproportional variables. 

The second innovation chain is that environmental tax affects the innovation perfor-

mance of enterprises by influencing their innovation capital input. Model 2 also tests the 

mediating effect of the innovation capital input of enterprises. At the same time, the study 

describes the innovation performance from the innovation quality and green innovation 

two aspects. Since the number of patents is used to measure innovation performance, the 

negative binomial model is more appropriate to apply here. 

Patentit=α+β1lnEntaxit+β2lnRDexpit+β3lnSizeit+β4lninrateit+β5CPRit+β6ROEit+Vi+εit (2) 

where i represents each sample textile enterprise; t represents each year, t = 2004, 2005, …, 

2018; RDexp represents innovation capital input; Patent represents innovation perfor-

mance; Entax represents environmental tax; Rdemr represents innovation manpower; 

Size, Ininrate, CPR and ROE, respectively, represent enterprise size, revenue growth rate, 

cost-profit margin, and return-on-net assets as control variables. α is the intercept that 

does not change with individuals; Vi is the individual effect; β is the parameter to be esti-

mated; εit is the error term subject to normal distribution. 

4. Results 

4.1. Descriptive Statistics 

Table 1 is the descriptive statistics of major variables. The levels of environmental 

tax, innovation input, and innovation performance are very uneven in the different Chi-

nese textile enterprises. The different levels of environmental taxes and innovation capital 

can reach hundreds of millions. Additionally, the level of innovation performance (patent, 

invention patent, and green patent) and R&D staff ratio between textile enterprises also 

have a very large difference. This also shows that we need to consider the influence of 

heterogeneous factors on the effect of environmental tax and innovation activities of Chi-

nese textile enterprises. 

  

Figure 1. Innovation chain framework.

The first innovation chain is that environmental tax affects the investment of enterprise
innovation capital by affecting the investment of enterprise innovation manpower. It is a
logical chain that environmental tax forces enterprises to innovate from human investment
to capital investment since innovation activities of enterprises ultimately need to be carried
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out by innovative personnel. Meanwhile, this study hopes to demonstrate the mediating
effect of innovative manpower input on environmental tax and innovative capital input.

lnRDexpit = α + β1lnEntaxit + β2Rdemrit + β3lnSizeit + β4lninrateit + β5CPRit + β6ROEit + Vi + εit (1)

Since the sample is panel data, model 1 uses the fixed effect model to fix the individual
effect and time effect. At the same time, in order to eliminate heteroscedasticity, the
logarithmic transformation is applied to the nonproportional variables.

The second innovation chain is that environmental tax affects the innovation perfor-
mance of enterprises by influencing their innovation capital input. Model 2 also tests the
mediating effect of the innovation capital input of enterprises. At the same time, the study
describes the innovation performance from the innovation quality and green innovation
two aspects. Since the number of patents is used to measure innovation performance, the
negative binomial model is more appropriate to apply here.

Patentit = α + β1lnEntaxit + β2lnRDexpit + β3lnSizeit + β4lninrateit + β5CPRit + β6ROEit + Vi + εit (2)

where i represents each sample textile enterprise; t represents each year, t = 2004, 2005, . . . ,
2018; RDexp represents innovation capital input; Patent represents innovation performance;
Entax represents environmental tax; Rdemr represents innovation manpower; Size, Ininrate,
CPR and ROE, respectively, represent enterprise size, revenue growth rate, cost-profit
margin, and return-on-net assets as control variables. α is the intercept that does not
change with individuals; Vi is the individual effect; β is the parameter to be estimated; εit
is the error term subject to normal distribution.

4. Results
4.1. Descriptive Statistics

Table 1 is the descriptive statistics of major variables. The levels of environmental tax,
innovation input, and innovation performance are very uneven in the different Chinese textile
enterprises. The different levels of environmental taxes and innovation capital can reach
hundreds of millions. Additionally, the level of innovation performance (patent, invention
patent, and green patent) and R&D staff ratio between textile enterprises also have a very large
difference. This also shows that we need to consider the influence of heterogeneous factors on
the effect of environmental tax and innovation activities of Chinese textile enterprises.

Table 1. Descriptive statistics of main variables.

Variables Unit Mean SD Min Max

Entax (Environmental tax) RMB 9,480,000 12,760,000 2371 151,700,000
Rdexp (R&D input) RMB 58,430,000 90,890,000 238,547 956,200,000

Invention Piece 3.670 6.950 0 68
Patent Piece 13.10 23.50 0 216

Grepat (Green patent) Piece 0.917 1.820 0 13
Rdemr (R&D staff ratio) % 0.0828 0.0734 0 0.392

4.2. The Model Results

Based on the theoretical basis and research hypothesis, the study first adopts the
sequential test method [33] to verify the partial mediating effect of enterprise innovation
manpower input as environmental tax on the enterprise’s innovation capital input. First
of all, it can be seen from model 1 and model 2 (Table 2) that environmental tax has
significant positive effects on both innovative capital input and innovative manpower
input of Chinese textile enterprises. After adding innovative manpower input into the
model of environmental tax and innovative capital input, environmental tax still has
significant positive effects on innovative capital input. It can be inferred that, on the one
hand, environmental tax directly promotes the innovative capital input of Chinese textile
enterprises; on the other hand, it also has a positive impact on the innovative capital input
through the innovative manpower input.
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Table 2. Environmental tax–innovative manpower input–innovative capital input model.

(1) (2) (3)

Variables RD1 RD Employee RD2

lnEnTax 0.227 *** 0.009 * 0.194 ***
(4.05) (1.96) (3.49)

Rdemr 3.832 ***
(3.53)

lnSize 0.745 *** 0.038 *** 0.601 ***
(5.58) (3.77) (4.73)

Ininrate −0.165 −0.020 ** −0.086
(−1.29) (−2.57) (−0.75)

CPR 0.442 0.008 0.411
(1.39) (0.21) (1.11)

ROE −0.311 −0.038 −0.164
(−1.23) (−1.05) (−0.55)

Constant −2.572 −0.866 *** 0.746
(−0.99) (−3.93) (0.30)

Observations 780 780 780
R-squared 0.365 0.226 0.412

Number of codes 105 105 105
Individual YES YES YES

Year YES YES YES

Robust z-statistics in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.

The innovation capital input of enterprises can improve the innovation performance;
therefore, can environmental tax improve the innovation performance by promoting the
innovation capital input of enterprises? Innovation performance was measured by the
number of patents and negative binomial regression was used. Model 4–6 (Table 3) shows
that R&D investment has a complete mediating effect between environmental tax and in-
novation performance [34]. In other words, environmental tax can promote the innovation
performance of Chinese textile enterprises by promoting their innovation capital input.

Table 3. Environmental tax–innovative capital input–innovation performance model.

(4) (5) (6)

Variables Patent1 RDexp Patent2

lnEnTax 0.297 *** 0.227 *** 0.004
(2.61) (4.05) (0.07)

lnRDexp 0.277 **
(2.52)

lnSize −0.062 0.745 *** −0.137
(−0.30) (5.58) (−1.00)

Ininrate −0.149 −0.165 −0.144
(−0.58) (−1.29) (−0.72)

CPR 0.936 0.442 −0.164
(0.97) (1.39) (−0.15)

ROE −0.340 −0.311 −0.283
(−0.49) (−1.23) (−0.36)

Constant −0.745 −2.572 −2.102
(−0.20) (−0.99) (−0.83)

Observations 780 780 713
Individual YES YES YES

Year YES YES YES
Number of codes 105 90

R-squared 0.365

Robust z-statistics in parentheses *** p < 0.01, ** p < 0.05.
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The negative binomial regression model is used to test the effect of the environmental
tax on innovation quality and green innovation. The results in Table 4 show that the
environmental tax has no significant effect on the innovation quality of Chinese textile
enterprises, but it has a significant promoting effect on the non-invention patents. Although
environmental tax also has a significant promoting effect on green innovation, it is not as
significant as the environmental tax on non-green innovation. In general, the environmental
tax has a more significant promoting effect on non-invention patents and non-green patents
of Chinese textile enterprises. In other words, the promoting effect of the environmental
tax on innovation quality and green innovation still needs to be improved.

Table 4. Environmental tax–innovation performance (quality/green) model.

(7) (7) (8) (8)

Variables Invention NonInven Grepat NonGre

lnEnTax 0.100 0.415 *** 0.152 * 0.280 ***
(0.67) (3.68) (1.70) (3.11)

lnSize 0.240 −0.168 0.138 0.005
(1.02) (−0.79) (0.68) (0.03)

Ininrate −0.238 −0.104 −0.506 0.200
(−0.72) (−0.37) (−1.60) (0.60)

CPR −0.083 1.188 −1.649 0.128
(−0.07) (0.97) (−1.12) (0.10)

ROE −0.811 0.011 −0.114 0.132
(−1.25) (0.01) (−0.20) (0.16)

Constant −5.406 −0.650 −5.264 −1.991
(−1.36) (−0.16) (−1.43) (−0.54)

Observations 780 780 780 780
Individual YES YES YES YES

Year YES YES YES YES

Robust t-statistics in parentheses *** p < 0.01, * p < 0.1.

Since the study adopts the microdata at the enterprise level, we have the opportunity
to analyze the influence of different heterogeneous factors of Chinese textile enterprises on
environmental tax and enterprise innovation input (Table 5).

Table 5. Environmental tax–innovative capital–heterogeneity (industry/property right) model.

(9) (10) (10) (10) (10) (11) (11)

Variables Total Fashion Textile Fiber Leather Other Private

lnEnTax 0.231 *** 0.115 *** 0.517 *** 0.140 0.283 * 0.292 *** 0.227 ***
(6.44) (3.10) (7.29) (1.44) (1.69) (2.75) (6.48)

Rdemr 4.039 *** 3.165 *** 4.847 *** 7.768 *** 1.532 * 9.167 *** 2.786 ***
(8.04) (4.32) (5.70) (5.14) (1.78) (5.61) (5.74)

lnSize 0.511 *** 0.474 *** 0.469 *** 0.545 *** 0.596 ** 0.512 *** 0.523 ***
(10.43) (9.73) (4.43) (3.58) (2.66) (3.47) (10.91)

Ininrate 0.213 0.027 0.379 0.398 0.644 0.275 0.210
(1.51) (0.19) (1.27) (1.07) (0.97) (0.59) (1.56)

CPR 0.373 −0.885 −0.946 2.923 ** −1.023 1.935 0.054
(0.80) (−1.63) (−0.90) (2.32) (−0.45) (1.26) (0.12)

ROE 0.583 * 0.616 1.568 * −0.023 2.025 0.621 0.328
(1.79) (1.16) (1.74) (−0.04) (0.75) (0.64) (1.03)

Constant 2.014 ** 4.893 *** −1.609 2.225 −0.451 0.392 2.054 **
(2.44) (5.77) (−0.97) (0.83) (−0.13) (0.15) (2.58)

Observations 780 268 267 184 61 185 595
R-squared 0.410 0.504 0.593 0.323 0.438 0.360 0.477

t-statistics in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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In general, we find that both environmental tax and innovative manpower input have
a significant promoting effect on innovation capital input of enterprises, and the latter has
a more significant promoting effect than that of environmental tax.

However, the effect is indeed different in each segmented industry: In the textile
industry, environmental tax has the most significant promoting effect on enterprise innova-
tion capital investment, followed by the leather and fashion industry, and fiber industry is
relatively insignificant.

The property right has little influence on the environmental tax and innovation capital
input of enterprises. Additionally, nonprivate enterprises are slightly better than private
enterprises in the degree of promoting the innovation capital input of enterprises by the
environmental tax.

In terms of geography, we have more specific provincial data for model analysis
(Table 6). Shandong, Jiangsu, Zhejiang, Fujian, and Guangdong have always been big
textile provinces, and the sample sizes of these provinces are also more adequate. The
results show that in Jiangsu and Fujian, the environmental tax has the most significant
promoting effect on the innovative capital input of textile enterprises, followed by Bei-
jing, Shandong, Guangdong, and Zhejiang, with a significantly higher promotion degree
than the other provinces, which is also closely related to the geographical distribution of
textile enterprises.

Table 6. Environmental tax–innovative capital–heterogeneity (province) model.

(12) (12) (12) (12) (12) (12)

Variables Zhejiang Jiangsu Guangdong Shandong Fujian Beijing

lnEnTax 0.115 ** 0.560 *** 0.279 *** 0.295 ** 0.527 *** 0.474 ***
(2.42) (4.40) (3.30) (2.28) (3.00) (3.51)

Rdemr 2.981 *** 6.943 *** 5.455 *** 2.247 5.279 *** 1.695 **
(3.46) (4.26) (3.27) (1.40) (4.45) (2.61)

lnSize 0.590 *** −0.424 ** 0.337 * 0.471 * 0.544 ** 0.381 ***
(10.12) (−2.52) (1.99) (1.77) (2.42) (4.67)

Ininrate 0.611 *** 0.690 * −0.176 −0.167 −0.683 −0.117
(2.68) (1.91) (−0.78) (−0.30) (−1.62) (−0.78)

CPR −1.946 *** 4.218 * −1.195 3.387 *** −3.852 ** −0.273
(−2.83) (1.97) (−1.36) (2.70) (−2.08) (−0.49)

ROE 1.054 * −2.587 0.211 −0.277 3.830 *** 1.340 **
(1.82) (−1.61) (0.18) (−0.43) (2.85) (2.30)

Constant 2.553 *** 16.577 *** 5.329 * 2.097 −3.244 1.897 *
(2.67) (5.67) (1.69) (0.44) (−0.88) (1.93)

Observations 229 123 75 72 55 30
R-squared 0.572 0.352 0.524 0.389 0.686 0.957

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

In addition, innovation performance is taken as the dependent variable (Table 7).
In general, we can see that environmental tax has a significant effect on the innovation
performance of Chinese textile enterprises, and it is most obvious in the textile and fiber
subindustries. In terms of property rights, the environmental tax in private textile enter-
prises also plays a significant role in promoting innovative performance. After further
dividing innovation performance into innovation quality and green innovation perfor-
mance (Table 8), we regret to find that in private textile enterprises, environmental tax
can only significantly promote non-invention patent and non-green patent, indicating
that environmental tax still has a long way to go in improving innovation quality and
green performance.
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Table 7. Environmental tax–innovation performance–heterogeneity (industry/property right) model.

(13) (14) (14) (14) (14) (15) (15)

Variables All Fashion Textile Fiber Leather Other Private

lnEnTax 0.209 *** 0.096 0.265 *** 0.235 ** 0.209 −0.026 0.311 ***
(3.65) (0.75) (2.66) (2.61) (0.44) (−0.19) (4.79)

lnRDexp 0.025 −0.149 −0.137 * 0.217 *** 0.396 0.220 *** −0.165 **
(0.47) (−0.81) (−1.88) (3.39) (1.01) (3.43) (−2.54)

lnSize −0.032 0.305 0.234 −0.296 ** −1.026 −0.136 0.123
(−0.34) (1.50) (1.41) (−2.03) (−1.50) (−0.68) (1.23)

Ininrate −0.032 −0.158 0.706 0.215 0.012 0.374 −0.160
(−0.16) (−0.59) (1.37) (0.70) (0.01) (0.98) (−0.76)

CPR 0.642 −0.243 −0.457 0.048 24.467 *** 0.770 0.498
(1.09) (−0.20) (−0.32) (0.05) (4.10) (0.49) (0.80)

ROE −0.276 −0.024 1.403 −0.737 * −13.075 ** −0.559 −0.221
(−0.83) (−0.02) (1.24) (−1.91) (−2.40) (−0.51) (−0.65)

Constant −0.762 −3.323 −4.602 * 1.036 13.805 1.481 −2.278
(−0.55) (−1.23) (−1.67) (0.41) (1.38) (0.45) (−1.44)

Observations 538 163 197 134 44 124 414
R-squared 0.047 0.045 0.115 0.131 0.326 0.071 0.094

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

Table 8. Environmental tax–innovation performance (quality/green)–heterogeneity (property right)
model.

(16) (16) (17) (17)

Variables Other Private Other Private

lnEnTax −0.076 0.274 *** −0.159 0.224 ***
(−0.51) (4.00) (−1.53) (3.98)

lnRDexp 0.274 *** −0.212 *** 0.238 *** −0.000
(3.82) (−2.73) (4.78) (−0.00)

lnSize −0.103 0.167 0.261 −0.020
(−0.47) (1.53) (1.19) (−0.21)

Ininrate 0.024 −0.125 0.093 0.014
(0.06) (−0.55) (0.32) (0.05)

CPR 2.242 0.610 −0.054 −0.580
(1.34) (0.76) (−0.04) (−0.84)

ROE −1.064 0.070 0.425 0.539
(−1.02) (0.13) (0.86) (1.06)

Constant 0.122 −2.115 −5.560 −0.843
(0.03) (−1.24) (−1.47) (−0.58)

Observations 103 354 129 445
R-squared 0.082 0.072 0.128 0.055

t-statistics in parentheses *** p < 0.01.

4.3. Robustness Test

In order to ensure the robustness of the model results, we switch the variables as
follows to test the model again: using logarithmic patent, dividing the environmental tax
and R&D investment by the operating income, respectively, and delaying the environmental
tax by one period. The results were consistent with the above conclusions. Therefore, it can
be inferred that the empirical analysis results of the study are robust. Due to the limitation
of article space, the analysis results will not be presented here.
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5. Conclusions and Implications
5.1. Conclusions

Overall, the environmental tax has an obvious promoting effect on the innovation
activities of Chinese textile enterprises. Specifically, it can be divided into the promotion of
environmental tax on innovation input and on innovation performance.

In terms of the impact of environmental taxes on the innovation investment of Chinese
textile enterprises, the study shows that environmental tax can effectively promote the
innovation capital input of Chinese textile enterprises, and the innovation manpower
input plays a part of the intermediary role (support H1). In other words, on the one hand,
environmental tax can directly promote the innovation capital input of Chinese textile
enterprises; on the other hand, it can also increase the innovation capital expenditure
by increasing the innovation manpower input. After further studying the influence of
enterprise heterogeneity factors on environmental tax and innovation investment of textile
enterprises, we obtain the following results: (1) industrial factors have an impact on the
influence mechanism (support H3b), which is in accordance with the finding of [35]. In
the textile subindustry, environmental tax has the most significant promoting effect on
enterprises’ innovation capital investment, followed by leather and fashion subindustry,
while the effect of fiber subindustry is relatively insignificant; (2) the effect of the nature
of property rights is not obvious, but environmental tax can relatively better promote
enterprise innovation input in nonprivate enterprises; and (3) regional factors have a
significant influence (support H3d). In Shandong, Jiangsu, Zhejiang, Fujian, Guangdong,
and other major textile provinces of China, environmental tax has a significant promoting
effect on innovation investment of textile enterprises.

In terms of the impact of environmental taxes on the innovation performance of
Chinese textile enterprises, the study shows that environmental tax can effectively promote
the innovation performance of Chinese textile enterprises, and the innovation capital
investment plays a complete intermediary role (support H2a). In other words, innovation
input is an important bridge between environmental tax and innovation performance,
which is also consistent with our previous cognition. After further exploration of the
relationship between environmental taxes and textile enterprise innovation’s quality and
green performance, we find that there is some promoting effect between the environment
tax and non-invention/non-green patent of Chinese textile enterprises, which is also
supported by [36]. In terms of improving the quality and greening of innovation, there is
still a long way to go. It is also verified when the heterogeneity factor of property right
nature is considered. In addition, industrial factors also have an impact on environmental
tax and enterprise innovation performance (support H3b), consistent with the result of [37],
and the promotion effect is more obvious in textile and fiber subindustries. For the factor
of property right nature, the promotion effect of the environmental tax on innovation
performance is more significant in private textile enterprises (support H3c).

To summarize, the results show (1) innovation investment (capital input/manpower
input) acts as a bridge between environmental tax and enterprise innovation activities;
(2) enterprise heterogeneity plays a significant role in the impact of the environmental tax on
innovation input and innovation performance. Compared with previous research, the main
contribution of the study is that by testing the micro-level data of Chinese textile enterprises,
the study helps us to obtain in-depth and comprehensive research conclusions, guiding
policymaking in a more specific way, as the following point one and three mentioned.

5.2. Policy Implications

As a market-oriented policy tool, the original intention of environmental tax must be
closely related to environmental protection. The government hopes to reduce the negative
externalities of production and operation on the environment effectively through this policy
instrument. As an effective means for enterprises to overcome the negative externality,
technological innovation becomes an indicator of the effectiveness of environmental taxes.
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First of all, more targeted policies are needed to guide green innovation effectively. It
can be seen from the research conclusion that environmental tax has a significant promoting
effect on the overall innovation of Chinese textile enterprises, but it is far from enough
in terms of innovation quality and greening. Moreover, green innovation is a continuous
process, and past green innovation experience will affect the level of green innovation
in a long period of time [38]. It requires policymakers to consider fully the targeted and
persistent guidance of environmental tax on innovation quality and green innovation. For
example, measures such as environmental tax exemption for enterprises with new green
patents and green invention patents can be considered [39] so as to encourage Chinese
textile enterprises to strengthen their green initiatives and quality of technological innova-
tion since the system design of tax incentives will significantly improve the incentive effect
on clean production technology innovation [40]. Additionally, appropriate government
subsidies can also stimulate enterprises’ enthusiasm for green innovation [41].

Secondly, it is urgent to improve the information disclosure mechanism of environ-
mental tax. In the process of the research, we found that it was very difficult to collect
environment-related data. No matter environmental tax or green patent, there was a lack
of standardized disclosure requirements. It also shows from another aspect that in Chinese
textile enterprises, the degree of greening still needs to be improved [42]. The sample data
in this study ends in 2018, the first year of the formal implementation of the Environmental
Protection Tax Law of the People’s Republic of China, and there are very, very few data
on the environmental tax of the narrow definition [19], which can be interpreted as most
enterprises do not exceed emission limitations and do not need to pay environmental
taxes. Further detailed emissions data are not available, which is another sign of the lack
of uniform disclosure requirements. Moreover, research shows that mandatory environ-
mental information disclosure can effectively improve the environmental performance of
enterprises [42]. The current environmental protection tax is based on the actual discharge
of pollutants from enterprises, and therefore, the accuracy of the monitoring data is very
important. Foreign experience shows that strong third-party industry associations and
other organizations can help the government to effectively manage, reduce the burden of
government management, and indeed improve the efficiency of environmental tax policy
implementation. The introduction of voluntary reporting can also improve the effectiveness
of environmental policies.

In addition, empirical results show the influence of heterogeneous factors on environ-
mental tax and enterprise innovation. Although environmental policies are the same at
the national level, the district policymaker can consider issue targeted environmental tax
supplement policies for the textile enterprises in different subindustries, different property
rights, and different regions. According to the analysis above, we know that the textile
and fiber subindustry needs more attention regarding environmental protection than the
fashion industry. Some small- and medium-sized private textile enterprises can consider
applying cluster management. The local government of Jiangsu, Zhejiang, and other textile
industry centralized provinces of China, can also be granted certain autonomy to develop
the regional supplementary regulations according to local pollutant emissions and toler-
ance rate setting to make sure the enterprises’ paid taxes and fees can make up for the
social loss of enterprise’s sewage behavior on the environment [43], better encouraging and
strengthening the quality and greening process of Chinese textile enterprise innovation.
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