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Abstract. This paper studies the relationship among tax preferences, R&D and innovation quality
by taking the listed enterprises in Shanghai and Shenzhen from 2008 to 2017 as samples. The study
finds that (1) tax preferences can affect innovation quality by R&D, there is a “partial intermediary
effect” among tax preferences, R&D and innovation quality. Based on the further test of the
heterogeneity of property rights, it finds that the relations among the three show obvious differences
in property rights. In non-state-owned enterprises, “partial intermediary effect” is established; in
state-owned enterprises, “partial intermediary effect” is not established. Further study on the impact
of R&D and innovation quality on enterprise performance shows that both R&D and innovation
quality can significantly promote the improvement of enterprise performance. Innovation quality
plays a “partial mediating effect” in the relationship between R&D and enterprise performance, and
this mediating effect is only significant in non-state-owned enterprises.

1. Introduction

In the context of the “new normal”, innovation is the key driving force for China's economy to
move beyond the middle-income trap and transform from high-speed development to high-quality
development. Tax policy is transparent and flexible, so it is an important policy means for the
government to guide enterprises to carry out technological innovation."®! Many scholars have also
verified the incentive effect of tax preferences on enterprises’ investment in
innovation,Mansfield(1986) and Hall(1993) found that the tax cost elasticity of R&D is negative,
tax incentive policies are conducive to promoting enterprises to increase R&D.* ¥ Rao (2016)
analyzed the impact of the U.S. federal R&D tax credit from 1981 to 1991, and found that the tax
credit reduced the cost of R&D users by 10%.[" Minniti and Venturini(2017) based on
Schumpeter’s growth theory, found that the 10% increase in R&D tax deduction can increase the
growth rate of labor productivity by 0.4% per year.”) Guceri(2018) evaluated the effect of tax
preferences on R&D investment and R&D personnel, and found that tax preferences could improve
R&D expenditure at the company level, and the increase of R&D personnel brought by tax cuts
would generate additional R&D effects.’®! Wu Zuguang, et al(2017)found that compared with the
preferential methods of extra deduction and investment tax credit, the preferential method of tax
reduction for innovative product income is more effective in encouraging enterprises to invest in
innovation.”® Cheng yao and Yan huihui (2018) compared three tax preferences by the propensity
score method, and found that the incentive effect of the additional deduction of R&D expenses, the
combination of the additional deduction of R&D expenses and the preferential tax rate and the
preferential tax rate are decreasing successively.?!

However, large-scale R&D does not mean high-quality innovation output. Haner (2002) believed
that innovation quality is the concentrated embodiment of three different fields within an
organization, including the quality of new products, processes or management modes.® Prajogo
(2006) defined innovation quality as process quality, and believed that innovation quality is the
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embodiment of the whole process quality from product to service and operation.*} Cai shaohong
and Yu liping (2017) believed that enterprises can achieve better innovation effects only by paying
attention to both the quality and quantity of innovation.*?) Huang, et al (2018) believed that the
improvement of innovation quality will affect the accounting and market performance of enterprises,
and having a positive effect on enterprise performance. ! It can be seen that whether the incentive
effect of tax preferences on R&D can be transferred to innovation quality, and what is the
relationship between tax preferences, R&D and innovation quality is a meaningful topic. Kao (2018)
studied the relationship between the preferential policy of tax credit and the quality of innovation
with the sample of American enterprises from 1997 to 2007, and found that the policy of tax credit
can promote the quality of innovation and improve enterprise performance.* However, there is
still a lack of literature on tax preferences, R&D and innovation quality in China,this paper takes the
innovation quality as the focus of research, and constructs a mediating effect model to deeply
analyze the relationship among tax preferences, R&D and innovation quality; This paper focuses on
whether R&D plays an intermediary role in the relationship between tax preferences and innovation
quality, and considers the impact of the heterogeneity of property rights.at the same time, it further
studies the influence of R&D and innovation quality on enterprise performance.

The main contribution of this paper:First, it has theoretical significance to broaden the research
perspective of tax preference and enterprise innovation. The existing literature mainly discusses the
impact of tax preferences on the R&D and innovation output of enterprises. This paper extends the
innovation dimension to the innovation quality and further analyzes the relationship between tax
preferences and innovation quality. Second, it enriches the research results of enterprise innovation
quality. Existing researches on enterprise innovation quality mainly focus on the development of
innovation quality itself, the relationship between innovation quantity and innovation quality and
other micro aspects. This paper verifies the relationship between macro tax preference and micro
enterprise innovation quality, realizes the connection and interaction between macro policy and
micro enterprise behavior, and enriches the research field of innovation quality. Thirdly, it provides
reasonable empirical basis for performance evaluation of tax incentive policies. From the
perspective of innovation quality, we can have a more comprehensive understanding of the effect of
macro policy tools on enterprises’ micro behaviors and a more reasonable evaluation of tax
incentive policies on enterprises' innovation activities,it has great significance to guide enterprises
to carry out high-quality innovation activities and promote the sustainable development of
enterprises.

2 Theoretical analysis and research hypotheses

2.1 How do tax preferences affect the quality of innovation?

According to the market failure theory of microeconomics, technological innovation has positive
externalities, which making private benefits not equal to social benefits, the market failure in the
process of technological innovation will make the input and output level of technological
innovation always lower than the social optimal level.*® According to relevant theories of public
economics, macro tax policy can effectively correct the externality of technological innovation of
enterprises and improve the private income and quality of technological innovation. ! Hall and
Van Reenen (2000) believed that tax incentive policies are a reflection of market orientation and
will prompt enterprises to choose how to carry out R&D projects by themselves. M Li liging(2007)
believed that tax preferences are the main policy tool for governments to encourage enterprises to
invest in research and development, and they tend to use the power of enterprises and the market to
stimulate innovation.!*®!

Technological innovation is a dynamic process from R&D to innovation output. R&D is the first
step to carry out innovation, which directly determines the scale and quantity of innovation and is
the basis for improving the quality of innovation. Innovation output, especially invention patent
output, is the key factor to improve the quality of innovation. Some studies suggest that tax
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preferences can encourage innovation output, Czarnitzki, et al (2011) and Cappelen, et al (2012)
found that tax incentive policies can promote the output of innovations, such as new products and
patented technologies™® 2? Lin Chen and zhu weiping (2008) found that export tax rebate and
innovation subsidy policies can effectively stimulate innovation output.?) Zhang xintong, et al
(2014) found that enterprises enjoying preferential tax policies have more patents, new products and
technological rewards.”? At the same time, some studies show that R&D can affect innovation
output and play an intermediary role in the relationship between tax incentives and innovation
output. Cao yong, et al (2012) found that R&D was positively correlated with the number of
invention patents with high quality.”” Li weian, et al (2016) found that tax preferences can improve
the innovation output of enterprises to some extent, and the R&D plays a complete intermediary
role in the relationship between the two.”” Kao (2018) found that the tax credit policy can promote
the improvement of innovation quality.™

It can be seen that the tax preferences can not only promote the R&D of enterprises, but also
promote the innovation output. R&D is the premise and foundation of innovation output, especially
high-quality innovation output (such as invention patent). Based on this, the following hypotheses
are proposed:

Hla: tax preferences have a significant positive incentive effect on the innovation quality of
enterprises.

H1b: tax preferences have a significant positive incentive effect on enterprises' R&D.

H1c: R&D plays an intermediary role in the relationship between tax preferences and innovation
quality.

2.2 Regulating effect of property right heterogeneity

The nature of property rights determines a series of corporate governance issues, such as
ownership structure, principal-agent mode, decision-making mechanism, resource allocation and
management mode. ! Hao ying and liu xing (2010) found that R&D is not only sensitive to the
level of marketization process, but also the difference of sensitivity is inherent in the property right
characteristics of enterprises.’®? Zhang, et al (2003) studied the research and development
investment status of enterprises with different property rights systems, and found that the research
and development investment efficiency of state-owned enterprises was the lowest.2”) Wu yanbing
(2012) believed that the private property rights of private enterprises increase their enthusiasm for
enterprise innovation, while the public property rights of state-owned enterprises reduce their
willingness to carry out innovation.? Lin, et al (2010) conducted an empirical analysis by studying
the data of Chinese enterprises and confirmed that private enterprises are more willing to invest in
R&D than state-owned enterprises.” Xiao xingzhi and Xie li (2011) found that compared with
state-owned enterprises, non-state-owned enterprises have more freedom to carry out innovation,
are less subject to the direct intervention of the government, and are more affected by the market
environment and competition, The heterogeneity of property rights makes the innovation power and
efficiency of private enterprises higher than that of state-owned enterprises.*® The controlling
shareholder of state-owned enterprises is the government, and technological innovation is largely
depen[gﬁnt on the support of the government, and often lacks innovation incentive and institutional
basis.

From the perspective of the property rights of enterprises, there are obvious differences between
state-owned enterprises and private enterprises in their willingness to innovate. Non-state-owned
enterprises tend to have a strong willingness to innovate, and they have more internal motivation to
carry out high-quality innovation activities. Based on this, the following hypotheses are proposed:

H2a: the heterogeneity of property rights has a significant moderating effect on the relationship
between tax preferences, R&D and innovation quality

H2b: in non-state-owned enterprises, the intermediary effect between tax preference, R&D and
innovation quality is established

H2c: in state-owned enterprises, the intermediary effect between tax preference, R&D and
innovation quality is not established
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3. Study design

3.1 Sample selection and data sources

In this paper, the data of a-share listed companies in Shanghai and Shenzhen from 2008 to 2017
were taken as samples, and the samples of financial industry, ST (including *ST), R&D and
innovation quality data missing or other financial indicators with obvious abnormalities were
excluded, and finally 7960 observed values were obtained. The data were mainly from CSMAR
financial database, and statal2.0 software was used for data processing.

3.2 Model design

3.2.1 Variable definitions

This paper measures the tax preference by subtracting the difference between the income tax
expense and the total profit ratio from the basic tax rate of 25%, the tax benefit intensity is
proportional to this value. B2 The ratio of research and development expenditure to the main
business income of an enterprise in that year is used to measure the R&D."® Innovation quality is a
comprehensive concept, it is mainly reflected by the innovation effect. Innovation output is the most
intuitive factor reflecting innovation effect, patent is one of the most important innovation output,
the quality of patents can largely determine the quality of innovation. In the empirical research,
many scholars measure the quality of innovation by patent-related indicators.P*IIEEIET | jy du, et
al(2016)* and Li Wen Jing, et al(2016)=" argue that invention patents are high quality innovation
output. So, the number of invention patent applications is used as a measure of innovation quality,
In order to facilitate the empirical analysis, refer to the practice of Liu du, et al (2016) *®, take the
logarithm of invention patents.

Table 1 main variable definitions.

Variable variable name Variable Variable description
symbol
Dependent | Innovation input R&D Innovation expenditure/main business
variable income)*100%
Innovation Patenti The number of invention patent applications is
quality logarithm
Enterprise TobinQ The value of Tobin Q
performance
Independent | tax preference | tax_incentive 0.25— (income tax expense/total profit)
variables
Regulated nature of Soe The value of non-state-owned enterprises is 1,
variable property right and the value of state-owned enterprises is 0
Control The enterprise Size The natural logarithm of the total assets of an
variables scale enterprise
profitability Profit Year-end net profit/year-end total assets
Asset-liability Lev Total liabilities/total assets
ratio
Fixed asset PFA Net fixed assets/total assets
structure
Current ratio CR Current assets/current liabilities
Enterprise age Lnage The natural logarithm of business age
Dummy Industry Industry According to the industry classification of
variables CSRC in 2012, when the sample belongs to
this industry, the value is 1, otherwise it is 0
Year Year The annual dummy variable is 1 when the
sample is of that year, otherwise it is 0
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Enterprise performance is measured by TobinQ with a lag of one period.P®*®! Referring to the
practice of Zhang fan and Zhang youdou(2018)1*°), financial leverage, enterprise size, profitability,
capital intensity, flow ratio and enterprise age are taken as control variables. The specific variable
definitions are shown in Table 1.

3.2.2 Mediating effect model

Referring to the practice of BARON and KENNY(1986)“and Wen zhonglin,et al(2004)"" a
mediation effect model was constructed to test the relationship between tax preferences, R&D and
innovation quality. The principle of the mediation effect test model is as follows:

When considering the influence of independent variable X on dependent variable Y, if
independent variable X affects Y through influencing variable Z, then Z is called the mediating
variable. The following equation is used to describe the relationship between the three variables.

First, check whether the coefficient a; is significant. If a; is significant, it means that there is a
significant correlation between X and Y, then the test of mediating effect is continued. If a; is not
significant, it means that there is no significant correlation between X and Y, then the test of
mediating effect is stopped.

Secondly, test whether b and c are significant under the premise of a; significance, and verify
whether the variable Z plays a mediating role. If both b and c are significant, it indicates that the
variable Z plays a mediating role.

Finally, the significance of a, was tested under the premise that both b and ¢ were significant. If
a, is not significant, it indicates a complete mediating effect. If a, is significant and the absolute
value of a; is less than the absolute value of al, there is partial mediating effect.

Based on the research principle of the mediating effect model and the research content of this
paper, the following 7 groups of mediating effect models were constructed. In the actual regression,
stepwise regression and grouping regression were combined. Model 1-1, model 1-2 and model 1-3
are used to test the relationship among tax preferences, R&D and innovation output, and carry out
corresponding full sample regression and grouping test of property right heterogeneity. Model 2-1,
model 2-2, model 2-3 and model 2-4 are used to further study the impact of R&D and innovation
quality on enterprise performance, and to test whether innovation quality plays an intermediary role
in the relationship between R&D and enterprise performance.

Model1-1

Patenti,, = o, + o;tax _incentive, , + o, Y _controls+ Y Industry, + > _Year, + &,
j

(4)
Model1-2
R&D,, = f,+ ftax_incentive,, + B, controls+ Y Industry, + Y Year, + ¢,
j (5)
Model1-3
Patenti,, =y, + ;tax _incentive, +7,R &D,, + 7, Y_controls+ " Industry; + Y Year, + &,
J 5
Model2-1 ©)
TohinQ,, =7, + 7R & Dy, +1, > _controls+ > Industry, + > Year, + 1,
] 6
Model2-2 ©
TobinQ,, = ¢, +¢,Patenti,  +¢, >_controls+ > Industry, + »_Year, + u,
j (7)
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Model2-3
Patenti,, = ¢, + R &D,, +¢, > controls+ Y Industry, + > _Year, + 1,
j

(8)
Model2-4
TobinQ,, =4, + 4R &D,, + 4,Patenti, + 4, > controls+ Y Industry, + > _Year, + 4,
j (9)

4. Empirical results

4.1 Descriptive statistics

Table 2 is a descriptive statistical result of all variables. The average and median of tax
preferences for non-state-owned enterprises are higher than those for state-owned enterprises, it
indicates that the Chinese government has given more preferential policies for innovation to
non-state-owned enterprises. The mean and median of R&D in state-owned enterprises are 0.048
and 0.038 respectively, both of which are significantly higher than that of state-owned
enterprises,this indicates that non-state-owned enterprises are highly motivated and willing to carry
out innovative activities. However, the mean and median of innovation quality in non-state-owned
enterprises are slightly lower than that of state-owned enterprises, which indicates that
non-state-owned enterprises still have obstacles in the transformation of innovation
achievements,the property right advantage of state-owned enterprises can promote the improvement
of their innovation quality.

Table 2 Descriptive statistics of the main variables.

All samples(N=7960) Soe=0(N=2502) Soe=1(N=5458)
variable mean | Media | Std.de | mean | Media | Std.de | mean | Media | Std.de
n v n v n v
Tax_incentiv | 0.072 | 0.097 | 0.107 | 0.047 | 0.083 | 0.132 | 0.083 | 0.100 | 0.092

e

Patenti 2680 | 2640 | 1430 | 2930 | 2.890 | 1570 | 2560 | 2.560 | 1.340

R&D 0.044 | 0.036 | 0.043 | 0.036 | 0.031 | 0.041 | 0.048 | 0.038 | 0.044

Size 22.00 | 21.900 | 1.260 | 22.80 | 22.500 | 1.490 | 21.70 | 21.600 | 0.986
0 0 0

Profit 0.105 | 0.084 | 0.088 | 0.081 | 0.052 | 0.085 | 0.116 | 0.098 | 0.088

Lev 0.388 | 0.376 | 0.195 | 0.476 | 0.484 | 0.198 | 0.347 | 0.330 | 0.180

PFA 0.204 | 0.178 | 0.136 | 0.237 | 0.202 | 0.160 | 0.189 | 0.169 | 0.120

CR 2980 | 1.860 | 3.860 | 2.070 | 1.460 | 2.260 | 3.400 | 2.100 | 4.350

Lnage 2.800 | 2.830 | 0.312 | 2900 | 2.940 | 0.287 | 2.750 | 2.770 | 0.313

4.2 Regression results

4.2.1 Regression results of all samples

According to the regression results of model 1-1 in Table 3,innovation quality is significantly
positively correlated with tax preferences,it shows that strengthening tax preferences is conducive
to improve the quality of enterprise innovation, which verifies Hla. The regression results of model
1-2 are similar to the studies of Bloom et al (2002) Mand Guceri (2018).®! Tax incentives have a
significant positive effect on R&D, H1b was verified. According to the regression results of model
1-3 in Table 3,the significant positive correlation between tax preferences and innovation quality
was not affected by the addition of mediating variable R&D, and R&D has significant incentive
effect on innovation quality, that is, increasing R&D can promote high-quality innovation output.
However, the influence coefficient of tax preferences on the quality of innovation decreased from
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0.831 to 0.812. According to the basic principle of the mediating effect model, R&D plays a partial
mediating role in the relationship between tax preferences and the quality of innovation, and there is
a “partial mediating effect” among the three, which verifies H1c.

According to the regression results of control variables, financial leverage, enterprise scale and
profitability have significant negative, positive and negative effects on innovation quality
respectively. It indicates that enterprises with low debt level, large scale and weak profitability pay
more attention to improving the quality of innovation and can enhance the core competitiveness of
enterprises through high-quality invention patents and seek new profit growth points. Capital
intensity, flow ratio and enterprise age all have significant negative effects on innovation quality.
The older and more capital-intensive an enterprise is, the less incentive it has to improve its
innovation quality. The results of model 1-1 and model 1-2 show that enterprise size and
profitability have opposite effects on innovation quality and R&D. Enterprises with small scale and
strong profitability are more willing to invest in innovation, but the R&D of these enterprises
cannot be well converted into high-quality innovation output.

Table 3 regression results of all samples.

variable Model 1-1 Model 1-2 Model 1-3
tax_incentive 0.831" (6.22) 0.018" (4.33) 0.812" (6.07)
RD 1.056  (2.84)
Lev -0.361" (-3.35) -0.005 (-1.67) -0.355  (-3.29)
Size 0.611" (41.98) -0.003" (-6.13) 0.614" (42.10)
Profit -1.034"" (-5.43) 0.0417" (7.10) -1.077" ((-5.64))
PFA -0.235 (-1.91) -0.005 (-1.41) -0.2307(-1.86)
CR -0.015  (-3.55) 0.002" (17.85) -0.018"" (-4.05)
Lnage -0.183" (-4.15) -0.012" (-8.73) -0.170" (-3.85)
Industry Control control control
Year Control control control
N 7960 7960 7960
Adj_R2 0.342 0.346 0.343

Note :() is t value, *, **, and *** are significant at the statistical level of 1%, 5% and 10%
respectively. The following Table is the same.

4.2.2 Consider the heterogeneity of property rights

As shown in Table 4, the relationship among tax preferences, R&D and innovation quality shows
obvious property right heterogeneity, and H2a is verified. In state-owned enterprises, although tax
preferences have a significant impact on R&D and innovation quality, the results of model 1-3 show
that there is no significant positive correlation between R&D and innovation quality, and the
intermediary effect is not established, H2b is verified. In non-state-owned enterprises, tax
preferences have a significant incentive effect on both R&D and innovation quality. By comparing
the regression results of model 1-1 and model 1-3, the impact of tax preferences on enterprise
innovation quality is still significant after adding the mediating variable of R&D, and the impact
coefficient decreases from 0.640 to 0.614.The results of model 1-3 show that R&D has a significant
positive effect on innovation quality, that is, there is a partial mediating effect between tax
preferences, R&D and innovation quality. It can be seen that tax preferences play a more effective
role in encouraging non-state-owned enterprises to innovate and promote high-quality innovation
activities of non-state-owned enterprises.
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Table 4 regression results of consider the heterogeneity of property rights.

variable Soe=0 Soe=1
Model 1-1 Model 1-2 Model 1-3 | Model 1-1 | Model 1-2 Model 1-3
tax_incenti | 0.951" (4.8 0.010 0.946 (4.8 | 0.6407 (3. | 0.02477(4.1 | 0.61477(3.3
ve 7) (1.84) 3) 47) 2) 3)
R&D 0.542(0.73) 1.064"(2.47
)
Lev -0.562" -0.004 -0.559" -0.229" -0.005 -0.224"
(-2.91) (-0.71) (-2.90) (-1.71) (-1.14) (-1.67)
Size 0.64877(29. | -0.004"" | 0.650(29. | 05727 -0.003”" | 0.575(26.
82) (-5.92) 69) (26.60) (-3.69) 70)
Profit -1.185 [ 0.0217(2.18 | -1.196 | -0.815 | 0.0487(6.5| -0.866
(-3.37) ) (-3.40) (-3.55) 9) (-3.76)
PFA -0.337 0.004(0.75) -0.339 0.057 -0.008" 0.065
(-1.59) (-1.60) (0.36) (-1.65) (0.41)
CR -0.044”" | 0.00477(10. | -0.046 -0.0147" | 0.002"(14. | -0.016""
(-3.16) 39) (-3.25) (-3.04) 70) (-3.47)
Lnage -0.328" -0.029" -0.312" -0.1117 -0.007" -0.103"
(-3.62) (-11.90) (-3.34) (-2.14) (-4.31) (-1.99)
Industry control control Control control control control
Year control control Control control control control
N 2502 2502 2502 5458 5458 5458
Adj_R2 0.475 0.422 0.475 0.265 0.314 0.265

4.3 Further study

As shown in Table 5, on the whole, both R&D and innovation quality can significantly improve
enterprise performance, the influence coefficients were 4.920 and 0.071, and R&D can also
significantly improve the quality of innovation. The results of model 2-4 show that the positive
correlation between R&D and enterprise performance remains unchanged after mediating variable
innovation quality is added on the basis of model 2-1,the influence coefficient decreased from 4.920
to 4.843, indicating that innovation quality play a part of intermediary role in the relationship

between enterprise performance and R&D.

As shown in Table 6, the relationship between R&D, innovation quality and enterprise
performance has obvious differences in property rights. In state-owned enterprises, innovation
quality has no significant effect on enterprise performance, and the increase of R&D cannot
significantly promote the improvement of innovation quality. In non-state-owned enterprises, both
R&D and innovation quality can significantly promote the improvement of enterprise performance,
and innovation quality can play a partial intermediary role in the relationship between R&D and
enterprise performance. It shows that the R&D of state-owned enterprises cannot be effectively
transformed into high-quality innovation activities, and the enterprise performance cannot be
promoted by carrying out high-quality innovation. The R&D of non-state-owned enterprises can be
more effectively transformed into high-quality innovation output, thus promoting the improvement

of enterprise performance.

Table 5 R&D, innovation quality and enterprise performance -- All samples.

variable Model 2-1 Model 2-2 Model 2-3 Model 2-4
RD 4,920 (9.46) 1.166  (3.13) | 4.8437 (9.31)
Patenti 0.07177(4.52) 0.066  (4.21)
Control variables control Control control control
Dummy variables control Control control control
N 7960 7960 7960 7960
Adj R2 0.426 0.421 0.340 0.427

213



Note: Due to the limitation of space, the specific regression results of control variables should be
reserved for future reference
Table 6 R&D, innovation quality and enterprise performance -- considering the heterogeneity of

property rights.
Variable Soe=0 Soe=1

Model 2-1 Model | Model Model 2-1 Model Model 2-3 Model

2-2 2-3 2-2 2-4

RD [3.7907 (4.62) 0.676 |5.284" (8.38) 1.14477(2.66) | 5191

(0.91) (8.24)

Patenti 0.031 0.087" 0.081"

(1.39) (4.35) (4.08)

Control control control | control control control control control
variable

Dummy control control | control control control control control
variable

N 2502 2502 2502 5458 5458 5458 5458

Adj R2 0.394 0.389 | 0.470 0.340 0.421 0.264 0.428

Note: Due to the limitation of space, the specific regression results of control variables should be
reserved for future reference

4.4 Robustness checks

In order to test the stability of the research results and enhance the credibility of the research
conclusions. This paper adopts the method of variable substitution to test the robustness of the
relationship among tax preference, R&D and innovation quality,taking the effective corporate
income tax rate as the substitution variable of tax preference, the higher the value is, the less the tax
preference will be. After the variable substitution, the mediating effect test was conducted on the
whole sample and the grouped sample based on the moderating effect of the heterogeneity of
property rights, and the results were basically consistent. Considering the impact of the financial
crisis on the macro economy in 2008, the robustness test of the relationship between R&D,
innovation quality and enterprise performance is conducted without the data in 2008, and the results
are basically consistent. Due to limited space, the robustness test results are omitted here for future
reference.

5. Conclusions

This paper takes a-share listed companies in Shanghai and Shenzhen from 2008 to 2017 as
samples, the mediating effect model is constructed to empirically test the relationship among tax
preference, R&D and innovation quality,and further studies the impact of R&D and innovation
quality on enterprise performance, meanwhile considers the impact of the heterogeneity of property
rights. The results show that: (1) tax preferences can affect innovation quality by influencing R&D,
that is, there is a “partial intermediary effect” among tax preferences, R&D and innovation quality.
(2) Based on the further test of the heterogeneity of property rights, it is found that the relations
among the three show obvious differences in property rights, in non-state-owned enterprises,
“partial intermediary effect” is established, in state-owned enterprises, “partial intermediary effect”
is not established. To further study the impact of R&D and innovation quality on enterprise
performance,it is found that both R&D and innovation quality can significantly promote the
improvement of enterprise performance, and innovation quality plays a “partial mediating effect” in
the relationship between R&D and enterprise performance, and this mediating effect is mainly
manifested in non-state-owned enterprises.

The main limitations of this study are as follows. First, due to the limitation of data collection,
the innovation quality is measured mainly from the perspective of the number of high-quality
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invention patents. Second, only the mediating effects of the heterogeneity of property rights be
considered. Further research considers measuring the quality of innovation from multiple
perspectives, we can from the structural optimization and other aspects to study the improvement of
innovation quality, and the moderating effect of the external market factors and the enterprise's own
attributes should be fully considered.
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