
Journal of Business and Economic Management 7(7): 257-266, July 2019 
DOI: 10.15413/jbem.2019.0106 
ISSN 2315-7755 
©2019 Academia Publishing 

 
 

 
 

Research Paper 
 
Implementation of "replacing business tax with value-added tax" and RDI of high-

tech enterprises 
 
 

Accepted 28th May , 2019 
 
ABSTRACT 
 
Fiscal and tax system reform represented by "replacing business tax with value-
added tax" is the breakthrough point of current supply-side structural reform. By 
adjusting tax base, optimizing enterprise expenditure structure and encouraging 
enterprises to increase investment in research and development, enterprises can 
reduce their tax burden and improve their competitiveness at the same time. In 
this study, on the basis of our country in 2012, a high and new technology 
enterprise in 2009-2017 was selected as sample. Using SPSS through multiple 
linear regression study "camp" to the influence of high and new technology 
enterprise RDI and robustness tests, the study found that the reform to promote 
new and high technology enterprises is to increase spending on research and 
development. 
 
Key words: Replacing business tax with value-added tax, high and new technology 
enterprise, RDI. 
 

 
INTRODUCTION 
 
Since the reform of tax system in 1994, value-added tax and 
business tax exist in parallel in China's turnover tax, which 
have become the main taxes regulating the secondary 
industry and the tertiary industry, respectively. VAT is 
mainly applicable to the manufacturing industry, and the 
value-added part is taxed, and there is no double taxation, 
so the tax burden is relatively light. Business tax is mainly 
applicable to the service industry, the turnover of the full 
tax, double taxation phenomenon, so the tax burden is 
heavier. With the deepening of China's reform, opening up 
and the continuous development of the market economy, 
the negative effects of double taxation of business tax and 
hindering industrial division of labor are gradually 
emerging. Thus the separation of the two taxes is more and 
more detrimental to the coordinated development and 
transformation and upgrading of industries. On January 1, 
2012, China's "replacing the business tax with a value-
added tax" policy was first piloted in Shanghai, covering 
seven industries including transportation and some 
modern service industries. Subsequently, from September 1 
of that year to the end of the year, the pilot scope of 

"replacing the business tax with a value-added tax" was 
expanded to 8 provinces and cities in batches, and was 
implemented nationwide from August 1, 2013, fully 
covering the goods and services. From the perspective of 
system design, although it seems that no preferential 
policies have been given to enterprises that change from 
business tax to value-added tax in terms of applicable tax 
rate, as compared with the previous full tax levied on the 
basis of turnover, after the change of business tax to value-
added tax, only the value-added tax has been levied, greatly 
reducing the tax base. At the same time, replacing the 
business tax with a value-added tax avoids double taxation 
between enterprises and upstream enterprises, and 
expands the scope of deduction to intangible assets such as 
patented technology and non-patented technology, which 
can reduce the tax burden of enterprises replacing the 
business tax with a value-added tax. Replacing the business 
tax with a value-added tax is an important measure to 
promote supply-side structural reform in China, and its goal 
is not limited to tax cuts for corresponding industries. More 
importantly, it is necessary to guide enterprises to 
rationally    allocate    capital   through   structural   tax  cuts,  
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promote enterprises to increase research and development, 
and promote industrial structure upgrading (Zhiwei and 
Yijian, 2014). Under the background of implementing 
innovation-driven development strategy and vigorously 
promoting technological innovation of enterprises in China, 
it is of great significance to study whether "replacing the 
business tax with a value-added tax" has a promoting effect 
on enterprises' RDI. 

On the one hand, high-tech enterprises are one of the 
first modern service industries to implement the policy of 
replacing the business tax with a value-added tax. The 
policy has been affected for a relatively long time, which is 
more conducive to our observation of the long-term impact 
of replacing the business tax with a value-added tax on 
their research and development investment. On the other 
hand, as compared with other industries, most enterprises 
in this industry are focused on RDI and technological 
innovation, so their RDI is more affected by the replacement 
of business tax with VAT than other industries. 

Using the data of high-tech enterprises from 2009 to 
2017, the present study finds that the overall level of R&D 
input intensity of high-tech enterprises in China is relatively 
low, and they do not form competitive advantages through 
R&D input. And between the high and new technology 
enterprise R&D intensity there is obvious differentiation, 
polarization is serious, such that high-tech enterprises 
should pay more attention to RDI.  At the same time, the 
study shows that "camp to add" policy after tax changes 
with high and new technology enterprise R&D spending to 
present a positive correlation and further illustrates that 
add VAT policy implementation is advantageous to the 
enterprise as it increases investment in research and 
development. The positive linear relationship is more 
significant for non-state-owned high-tech enterprises. 

This article main contribution: data that have been used 
for many years and recent data are obtained to explore the 
"battalion to increase" and the relationship of high and new 
technology enterprise R&D, and on this basis, to classify the 
sample research to add VAT preferential tax policy in 
enterprise property relations with high technology and new 
technology enterprise R&D (state-owned enterprises and 
non-state-owned enterprises) significant difference. Based 
on the attributes of the high and new technology enterprise, 
through the comparison and analysis, to explore whether to 
add VAT policy implementation and the correlation of RDI, 
VAT policy is beneficial to research on the enterprise 
attribute correlation between R&D and difference, to make 
up for the "battalion to add" policy and the correlation of 
R&D in enterprise property differences in research 
instructive significance. 
 
 

PRESENTATION SUMMARY AND FALSE DEVELOPMENT 
 

Presentation summary 
 

Some scholars believe that the VAT reform can promote 

enterprises' expenditure on research and development. 
Domestic scholars Wei (2018) found that "replacing the 
business tax with a value-added tax" has significantly 
stimulated enterprises' investment in research and 
development through the dual differential fixed effect 
model (the wind database annual reports of listed 
enterprises from 2009 to 2016, and the series of data 
analysis of CSMAR listed enterprises), and the policy effect 
is more obvious over time. Shiye and Yi (2016) showed that 
replacing the business tax with a value-added tax can 
promote enterprises to increase their investment in 
research and development. Jian-guo et al. (2018) used the 
data of listed companies from 2008 to 2016 as the research 
sample. According to the camp, to reduce the corporate tax 
burden, increase in the strength of enterprise RDI has 
incentive effect on the enterprise technology innovation, 
first pilot enterprises and non-state-owned enterprises and 
government subsidies, and low value-added tax rates apply 
more enterprises that are more pronounced. Xiaodong 
(2018) obtained China's a-share listed companies from 
2009 to 2015 as the sample, and based on the perspective 
of specialized division of labor, the research showed that 
replacing the business tax with value-added tax improved 
the level of research and development of investment of 
enterprises. At the same time, the higher the integration 
degree of enterprises, the stronger the policy effect of 
"replacing the business tax with a value-added tax". Kai et 
al. (2017) used the 2013-2015 national tax survey data of 
manufacturing and information service industry to 
conclude that value-added tax incentives can significantly 
increase the innovation input of enterprises in eastern 
China. Xiaomei (2016) used the systematic generalized 
moment estimation to conclude that the VAT preference is 
more apropriate to stimulate enterprise R&D. Yue and Zile 
(2015) showed that the VAT preference indeed promoted 
the innovation input of enterprises, and there was 
heterogeneity in regions, industries and scales. Wei et al. 
(2011) deduced the impact of VAT transformation on 
enterprises and industrial profits and conducted an 
empirical test on the correlation between total profits of 
various industries in equipment manufacturing industry 
and R&D investment. They found that there was a 
significant positive correlation between the two. Qian and 
Ping (2014) concluded that the VAT transformation has 
significantly stimulated the initiative of enterprises in 
independent innovation and has a significant role in 
promoting the improvement of enterprise production 
efficiency. At the same time, for capital-intensive industries, 
independent innovation can improve production efficiency 
in a longer term than fixed asset investment. Benzhao 
(2015) made an empirical analysis of the factors influencing 
the R&D of enterprises before and after replacing the 
business tax with a value-added tax by setting variables and 
modeling, and concluded that the policy had a positive 
impact on the RDI of enterprises. Le (2017) used 
ＰＳＭ－ＤＩＤ method to conclude that  China's  policy  of  
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"replacing business tax with value-added tax" has 
significantly promoted the service manufacturing 
enterprises to increase their investment in research and 
development. Benzhao and Jing (2015) believe that 
"replacing business tax with value-added tax" has both 
immediate and short-term effects on enterprises' RDI. 
Ziying and Fei (2016) used the triple difference method 
(DDD) to evaluate the impact of replacing the business tax 
with a value-added tax on corporate tax reduction and 
division of labor, and concluded that replacing the business 
tax with a value-added tax promoted the investment in 
equipment fixed assets of enterprises, thus improving the 
technological level of enterprises. Qiang and Shougui 
(2018) made an empirical analysis on the tax reduction 
effect of "replacing the business tax with a value-added tax" 
and the incentive effect of enterprise innovation through 
the dual difference model, and concluded that "replacing 
the business tax with a value-added tax" can enhance 
enterprises' optimistic expectation of future cash flow, so as 
to improve enterprises' R&D intensity in the short term 
after the implementation of the policy. 

Foreign scholars also agree with this view: Zhang et al. 
(2018) concluded through analysis that tax incentives have 
a greater impact on companies with less financial 
constraints, such as smaller companies and companies with 
larger cash flow. Ernst et al. (2014) found that the low tax 
rate on patent income increased the average profitability 
and innovation level of a country's projects. In contrast, 
generous R&D tax credits and tax breaks had a negative 
impact on project quality. Gao et al. (2016) showed that the 
innovation productivity (using patent count) and 
innovation quality (using patent citation) of enterprises are 
positively correlated with the tax avoidance level of 
enterprises. However, the success of RDI has nothing to do 
with tax avoidance from the perspective of the patent 
output per dollar of R&D. Kao (2018) concluded that the 
research on R&D tax credit is conducive to improving the 
quality of enterprises' RDI and innovation, increasing 
return volatility, but reducing pre-tax profitability. 
Mukherjeea and Žaldokas (2017) through the model and 
empirical study found that the tax can affect the 
enterprise's R&D, and stressed on the higher corporate tax 
incentive role in reducing innovation. Bloom et al. (2002), in 
their study, found that as compared with fiscal subsidies, 
tax incentive policies are significantly more transparent and 
predictable, with greater advantages in market regulation, 
flexibility and management cost, and more effective in 
motivating enterprises to conduct independent research 
and development. Baghana and Mohnen (2009) studied tax 
incentives and RDI, and found that the relationship between 
tax incentives and RDI of enterprises would be affected by 
enterprise scale, capital flow and policy environment to 
varying degrees. 

Some scholars believe that the VAT reform has no 
obvious impact on enterprises' RDI. Dafeng (2014) 
obtained 140 small and medium-sized listed companies in 

Shenzhen that disclosed their R&D intensity in the board 
report as the research sample. H adopted the double-
difference model analysis and determined that the VAT 
transformation had no significant impact on enterprise RDI. 
Congshuai et al. (2015) believed that "replacing the 
business tax with a value-added tax" significantly promoted 
the total investment of enterprises. However, under the 
interference of the real estate market and enterprise scale, 
the investment promotion effect on equipment fixed assets 
and some intangible assets was not obvious, while the 
capital per capita was significantly increased. According to 
Shaoping and Yue (2016), the grey relational model shows 
that the consumption tax has the highest correlation with 
the R&D investment of new energy automobile enterprises, 
followed by income tax and value-added tax. Yue and 
Xiaojing (2017) using the double difference model, they 
empirically examines the camp "add" to the software 
service innovation effect of listed companies in our country. 
The results showed that the "battalion to increase" the 
implementation of research and development of Chinese 
software industry innovation activities plays a role in 
promoting, but this kind of incentive effect has not yet 
reached significant level. 

Also, foreign scholars think that the VAT or tax incentives 
for corporate R&D spending is not essential, it is more 
significantly influenced by other factors. Elschner et al. 
(2011) demonstrated that the design of the tax incentives 
framework must conform to the tax system to be effective; 
at the same time, as compared with the commonly used B 
index, R&D tax incentives affect after-tax RDI much less. 
Guceri (2018) through the enterprise research and 
development survey (BERD), pointed out that survey 
companies have no incentive to employees to label, or 
spending as RDI. The results showed that R&D tax 
incentives contribute to increasing spending on research 
and development of the company level, this indicates user 
cost elasticity of between 0.88 and 1.18. In addition, tax 
breaks for the extra development costs can be attributed to 
all corporate developers with an increase in the number of 
employees. Tassey (2007) studied and concluded that tax 
incentives could not increase the RDI of enterprises, 
because the R&D tax incentive was affected by its coverage, 
the industry's ability to utilize its advantages in the whole 
R&D cycle, the incentive strength relative to other 
countries' tax policies, and the difficulty of implementation, 
etc. 
 
 
Development hypothesis 
 
Business tax in the territory of China provide taxable 
services transfer of intangible assets or sales of real estate 
units and individuals that are obtained in the turnover tax, a 
value-added tax on goods (including taxable services) in the 
process of circulation of  appreciation as a turnover tax plan 
tax  basis  and  levy  said  from  plan  duty   principle.   Value  
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added tax is with commodity production in the circulation 
service of multiple links added value or change in the added 
value of goods to impose a turnover tax camp. The 
implementation of the policy has broken the pattern of both 
turnover tax and tax, and established a complete chain of 
value-added tax deduction between different industries, 
which is conducive to regulating the production and 
operation of enterprises and promoting the healthy 
development of the economy. In combination with the 
above analysis and the research literature of scholars at 
home and abroad, we can divide the mechanism of 
"replacing the business tax with a value-added tax" policy 
on the RDI enterprises into the following two aspects: 1. 
Reducing the cost and increasing the profit of enterprises 
by increasing input deductions, thereby releasing a positive 
effect on the R&D innovation of enterprises. As compared 
with the original VAT regulations, the main changes of the 
pilot implementation rules of "replacing the business tax 
with a value-added tax" (finance and tax [2013] no. 106, 
finance and tax [2014] no. 43) are as follows: (1) the 
original business tax project was replaced with a value-
added tax, and the VAT was increased by two low tax rates 
of 6 and 11%. (2) the VAT: provide tangible personal 
property rental rate of 17%, providing transportation, 
postal service and basic telecom service rate of 11%, in 
addition to providing tangible personal property leasing of 
modern service industry, including R&D and technology, 
information technology, cultural creativity, logistics 
support, verification and radio, film and television) and 
value-added telecom services (6%). Therefore, it can be 
seen that after replacing the business tax with a value-
added tax. On the one hand, enterprises can reduce their 
research and development costs by purchasing services and 
goods containing input tax deduction items and on the 
other hand, by strengthening the linkage effect in the 
industrial chain, it can promote the demand of service 
outsourcing of enterprises and promote the marketization 
of enterprises' R&D and innovation. 2. Reduce the tax 
burden of enterprises to some extent by changing the tax 
base. This can be considered as the original state to impose 
"tax" to high and new technology enterprise through the 
form of tax breaks to become "invisible man" enterprise 
technology innovation. This reduces the risk of enterprise 
technology research and development, and thus stimulates 
the endogenous behavior of enterprise independent 
innovation, namely voluntary enterprises through 
innovation to achieve the purpose of profit. It is likely to be 
chosen more money for technology research and 
development activities, reset the fixed assets, increase 
enterprise with independent research and development 
and the combination of technology import to promote 
enterprise technology advancement, so as to obtain greater 
profits. This inference is consistent with the research 
results of Bernstein (1986), and Guellec and Pottelsberghe 
(2003), who pointed out that there is a negative correlation 
between tax revenue and enterprises' RDI, and that tax 

reduction will reduce enterprises' R&D cost and thus 
promote enterprises' RDI. The long-term promotion effect 
brought by tax reduction is significantly higher than the 
short-term incentive effect (Bloom et al., 2002). Therefore, 
the present study proposes hypothesis 1: 
 
H1: The policy of "replacing business tax with value-added 
tax" has a significant impact on the RDI of high-tech 
enterprises. 
 
From the perspective of tax burden level, enterprises with 
different property rights will have different behaviors based 
on managers, which determines that the policy of 
"replacing business tax with value-added tax" has different 
impacts on the R&D behaviors of enterprises with different 
property rights. In terms of the behavior of managers, the 
managers of state-owned enterprises are mainly appointed 
by the government. The executives of state-owned 
enterprises usually do not lower their administrative levels 
due to poor management, and even if there is a problem, 
they can be transferred to other state-owned enterprises 
and retain their administrative levels. In normal 
circumstances, executives at state-owned companies can 
retire without the threat of dismissal. However, the 
selection of managers of non-state-owned enterprises is 
more market-oriented, and they face greater risk of 
dismissal. In addition, managers of non-state-owned 
enterprises are more likely to have the motivation to avoid 
tax due to the evaluation of the company's operating 
performance, thus increasing their profits. In summary, as 
compared with non-state-owned enterprises, state-owned 
enterprises have weaker incentive to avoid tax, which may 
lead to higher tax burden. Therefore, the tax reduction 
effect brought about by the policy of "replacing the business 
tax with a value-added tax" may have little incentive effect 
on state-owned enterprises. Therefore, hypothesis 2 is 
proposed in this study: 
 
H2: Compared with state-owned enterprises, the policy of 
"replacing the business tax with a value-added tax" has a 
more significant impact on the RDI of non-state-owned 
enterprises. 
 
 
RESEARCH DESIGN 
 
Sample selection and data description 
 
Sample source 
 
This study chooses 2009-2017 a-share listed companies in 
China as the initial sample (excluding backdoor listing, ST 
listed samples). Since the main body studied is the high and 
new technology enterprise, we first according to CSMAR, 
listed company qualification confirmation information in 
statistics    table    of    weed,    and    recognizing  the  hi-tech  
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enterprises in the initial sample of the listed company. 
Secondly, since the recognition period of high-tech 
enterprises is generally 3 years, in order to ensure that the 
selected samples are all recognized as high-tech enterprises 
from 2009 to 2017, we removed the samples of listed 
companies with less than 5 times of recognition, and 
preliminarily obtained 119 valid samples. 
 
 
Description of sample data 
 
The research and development data used in this study, 
including the ratio of research and development input to 
operating revenue and the number of research and 
development personnel, total assets of the enterprise, net 
interest rate of sales, asset-liability ratio and equity nature, 
are all from the CSMAR research database. Considering the 
camp "change", the pilot time and range of gradual 
expansion, on time node selection, based on Ziying and Fei 
(2017) and Mi (2018), the processing method to implement 
the year began to reform. The "battalion to add" policy in 
2013 started the implementation of "1 + 6" as the scope: 
"transportation industry and modern service industry". We 
studied the samples selected unification in 2013, for the 
reform in the start date, the assumption years ago is that 
the enterprise is not affected by VAT policy, after 2013 
companies are affected by the "battalion to add" policy. 
 
 
Variable definition 
 
Table 1 shows the variable definitions. It includes RDI to 
accept "replacing business tax with value-added tax", 
multiple control variables and dummy variables. 
 
 
Regression model 
 
The "rational man" hypothesis of western economics points 
out that everyone engaged in economic activities is trying to 
obtain the maximum economic benefits at the minimum 
economic cost. Based on the hypothesis of "rational man", 
this study believes that high-tech enterprises will increase 
their RDI because of the policy of "replacing the business 
tax with a value-added tax", so the policy should have a 
positive and linear relationship with RDI of high-tech 
enterprises. In view of this, this study uses multiple linear 
equations as the correlation model to simulate the policy of 
"replacing the business tax with a value-added tax" and the 
RDI of high-tech enterprises: 
 

RDI=β0 + β1 * Tax + + 

+€ . 

INSPECTION RESULTS AND ANALYSIS 
 
Descriptive analysis 
 
This study conducted a basic statistical analysis of the 
explained variables, explanatory variables and main control 
variables of the correlation analysis model of the "business 
tax to value-added tax" policy and RDI of 119 sample 
enterprises from 2009 to 2017, as shown in Table 2. 

Camp with 1 s and 0 s in this study define whether to 
accept change. 2013 years ago defined as 0 or change, do 
not accept camp in 2013 after the change is defined as 1 
accept camp. Although in 2012, the camp began to change, 
but this article will simplify, fully accept the camp in 2013 
to increase that accepted camp after a change of policy. 

The latest statistics released at the 2018 national 
conference on science and technology show that the total 
social R&D expenditure reached 1.76 trillion yuan in 2017, 
up 17.3% year-on-year, accounting for 2.15% of the gross 
domestic product (GDP), exceeding the average level of 
2.1% of the 15 EU countries. At the same time, China's R&D 
expenditure continues to grow, and the gap between China 
and the United States, which ranks first, is gradually 
narrowing. However, in terms of the proportion of R&D 
expenditure in GDP, China still has a gap with Israel 
(4.25%), South Korea (4.23%), Japan (3.49%) and other 
innovative countries. Under normal circumstances, if the 
RDI intensity of an enterprise reaches 2%, it can maintain 
normal production and operation. To form a competitive 
advantage through R&D innovation, the R&D input intensity 
needs to exceed 5%. From the selected samples, RDI in 
average at 4.508%, the maximum of 20.67% at the same 
time, the minimum value is 0, shows that a high and new 
technology enterprise RDI is much higher than the average 
level of China's enterprises (4.508% > 2.15%), as well as 
more than average level of the enterprise, but still not form 
a competitive advantage. The sample data in the research 
and development spending RDI of skewness coefficient is 
1.799, which is the highly positive skewness distribution, 
and kurtosis coefficient is 5.486, as the peak distribution, 
data distribution. It can be seen that most high-tech 
enterprises attach importance to the input of research and 
development activities, and it can be reasonably assumed 
that they are more likely to further increase the research 
and development expenditure due to the introduction of the 
policy of "replacing the business tax with a value-added 
tax", which provides favorable conditions for the 
subsequent research on whether  "replacing business tax 
with a value-added tax" has a positive impact on the 
research and development expenditure of high-tech 
enterprises. The mean value of enterprise attribute variable 
is 0.230, indicating that the sample number of non-state-
owned enterprises is larger than that of state-owned 
enterprises. In the sub-sample analysis of hypothesis 2, the 
sample number is greatly different. The peaking coefficient 
of  enterprise  scale  and  growth  variables is greater than 0,  
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Table 1: Summary of regression analysis results (state-owned enterprises). 
 

 B t-stat. P-value Sig VIF 

β0 7.381 1.594 0.113   

TAX 0.199 3.102 0.002 ** 1.066 

SIZE -0.013 -0.169 0.866  1.589 

EXP -0.451 -5.922 0.000 ** 1.508 

GROWTH 0.023 0.370 0.712  1.044 

Adjust R2 0.219 

F 15.258  0.000 **  
 

Note: **. Significantly correlated at the 0.01 level (both sides) *. Significantly correlated at the 0.05 level (both sides). 

  
 

Table 2: Descriptive statistical analysis table. 
 

Variable Min Max Mean SD Variance SK K 

RDI 0.000 20.670 4.508 2.7560 7.615 1.799 5.486 

TAX 0.000 1.000 0.556 0.497 0.247 -0.224 -1.954 

SIZE 19.209 25.256 21.594 0.974 0.949 0.829 0.942 

GROWTH -219.392 2.535 0.629 6.957 48.398 -31.634 1001.479 

EXP 1.242 0.010 0.379 0.188 0.035 0.304 -0.395 

BC 0.000 1.000 0.230 0.419 0.176 1.306 -0.295 

 
 

Table 3: Pearson correlation coefficient statistical table. 
 

 RDI TAX SIZE GROWTH EXP BC 

RDI 1.000      

TAX 0.144** 1.000     

SIZE -0.180** 0.315** 1.000    

GROWTH 0.075* 0.034 -0.081 1.000   

EXP -0.351** 0.174** 0.495** -0.052 1.000  

BC 0.001 -0.005 0.169** -0.085* 0.226** 1.000 
 

Note: **. Significant correlation at the level of 0.01 (both sides) *. Significant correlation at the level of 0.05 (both sides).  

 
 
and the data distribution is centralized, while the peaking 
coefficient of asset-liability ratio variable is less than 0, 
showing a flat distribution, and the sample distribution is 
scattered. 
 
 
Correlation analysis 
 
This study analyzes the correlation between the policy of 
replacing business tax with value-added tax and the 
influence of RDI in high-tech enterprises. The correlation 
coefficient is shown in Table 3. 

The correlation coefficient between each explanatory 
variable and the explained variable and the correlation 
coefficient between each explanatory variable are shown in 
Table 3. Visible, explanatory variables "whether to accept 
the camp to increase" and "growth" and "enterprise nature" 
and "enterprise RDI", there was a positive correlation 
between the "camp" whether to accept the change and the 

correlation between strong corporate R&D spending. 
Instructions to add "camp" policy to enterprise's R&D 
produced some positive effects. 

According to the Pearson correlation analysis of sample 
data, the correlation coefficient between the "business tax 
to value-added tax" policy and RDI of high-tech enterprises 
is 0.144. The significance test of 1% indicates that the 
"business tax to value-added tax" policy and RDI of high-
tech enterprises are positively correlated. 

However, "enterprise size" and "asset-liability ratio" 
are negatively correlated with RDI, indicating that 
enterprises with larger scale and higher asset-liability ratio 
will spend less on R&D. 
 
 
Regression analysis 
 
In this study, multivariate linear regression was performed, 
and    multicollinearity    test    was   added.  The   results   of  
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multiple linear regression are shown in Table 4. 

Table 4 shows that the VIF value of the multiple 
regression model is basically 1-2, far less than 10, indicating 
that the regression equation in this study does not have 
multicollinearity problem. The adjusted multiple linear 
correlation coefficient R squared value is 0.178, indicating 
that the multiple linear model has a good degree of fitting. 
The standard coefficient of "replacing business tax with 
value-added tax" is 0.233, which is greater than 0. The 
significant test of 1% indicates that the regression model 
has a significant effect. According to Table 4, the variance F 
value is 39.660, and the significance p value is 0.000, less 
than the significance level of 0.01. This indicates that the 
independent variable has a strong ability to explain the 
dependent variable, and further indicating that there is a 
significant correlation between the independent variable 
and the dependent variable. At the same time, it can be seen 
from Table 4 that the enterprise scale and the asset-liability 
ratio are negatively correlated with the RDI of the 
enterprise. The standard coefficients are -0.084 and -0.371, 
which pass the significance test of 5 and 1%, respectively. 
The standard coefficients of "replacing business tax with 
value-added tax" policy, enterprise nature and enterprise 
growth are 0.233, 0.105 and 0.05, respectively. Of 
enterprise growth and whether to accept the camp is not 
significantly related to increase policy, enterprise's profit 
level and cannot explain RDI. To add "camp" policy and 
enterprise nature all through the test of significance of 1%, 
that in 2013, the "camp" instead of preferential tax policy 
and the high and new technology enterprise RDI that is 
significant positive linear correlation between the nature of 
the enterprise at the same time can also affect the level of 
RDI in the enterprise, which is beneficial to this article for 
enterprise properties of the samples. The research results 
and the research conclusion of scholars in China (2018) 
"replacing the business tax with a value-added tax" have 
significantly promoted the increase of enterprises' RDI. At 
the same time, the longer the policy implementation time, 
the stronger the promotion effect will be. Shiye and Yi 
(2016) concluded that replacing the business tax with a 
value-added tax can promote enterprises to increase their 
RDI. The research results of Jianguo et al. (2018) show that 
replacing the business tax with a value-added tax reduces 
the tax burden of enterprises, increases the intensity of 
enterprises' research and development investment, and has 
an incentive effect on enterprises' technological innovation. 
The results support hypothesis 1. 

In this study, sub-samples of the total sample data were 
classified according to enterprise attributes (state-owned 
enterprises and non-state-owned enterprises), and linear 
regression was conducted for "business tax to value-added 
tax preference" and R&D investment, respectively. The 
regression results are shown in Table 5. 

In this study, according to the attributes of the enterprise 
group regression, the results show that the adjusted R2 of 
0.219 state-owned enterprises, non-state enterprise 0.16, 

shows that state-owned enterprises and non-state-owned 
enterprises for its explanatory variables of fitting degree is 
higher. Concomitantly, variance F value shows that state-
owned enterprises is 15.258, the non-state enterprise is 
33.822, significant is 0.00, through the test of significance of 
1%. Thus the non-state-owned enterprises and state-owned 
enterprises are all at high levels of the interpretation of the 
independent variable on the dependent variable. The 
regression coefficient of non-state-owned enterprises is 
larger than that of state-owned enterprises (0.253>0.199), 
and the regression standard coefficient of both of them has 
passed the significance test of 1%, indicating that both of 
them have a stronger explanatory power for RDI. However, 
non-state-owned enterprises have a stronger significance 
than state-owned enterprises, and the correlation degree of 
the standard coefficient is higher. It can be seen that for 
non-state-owned enterprises, the tax policy of replacing 
business tax with value-added tax and investment in 
research and development have a more significant impact. 
This is because Chinese scholars Jianguo et al. (2018) 
concluded that the incentive effect of "replacing the 
business tax with a value-added tax" is more significant for 
pilot enterprises, non-state-owned enterprises, enterprises 
with more government subsidies and enterprises with low 
VAT rate. The research results of Xiaodong (2018) show 
that the effect of replacing business tax with value-added 
tax is more consistent with the results of non-state-owned 
enterprises, which support hypothesis 2. 
 
 
Stability analysis 
 
Replacement of the measurement method of RDI 
 
To ensure the reliability, rigor and scientific of the results of 
the empirical analysis of hypothesis 1, this study performs a 
robustness analysis of hypothesis 1 and adopts the 
substitution method for research. The RDI of enterprises 
includes R&D expenditure, proportion of researchers, 
development of new products, creativity, outsourcing of 
intangible assets and other factors, among which the RDI 
and the number and ratio of R&D personnel are better 
measured and more objective than other factors. As 
compared with the intensity of RDI which measures the 
status of RDI from the perspective of physical capital, the 
intensity of R&D personnel input can reflect the status of 
RDI from the perspective of human capital input. For the 
same enterprise, the investment intensity of research and 
development expenses is usually consistent with the 
proportion of R&D personnel, and the enterprise attaches 
importance to RDI. R&D personnel account for a relatively 
large proportion of all employees, which plays an obvious 
role in promoting performance. Therefore, this study will 
replace the RDI by the proportion of R&D personnel in all 
employees to conduct the robustness test. Calculation 
formula:  RDI  intensity  =  R&D personnel/total  number  of  
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Table 4: Summary table of regression analysis results. 
 

 B t-stat. P-value Sig VIF 

β0 10.079 4.628 0.000 **  

TAX 0.233 7.270 0.000 ** 1.120 

SIZE -0.084 -2.304 0.021 * 1.445 

EXP -0.371 -10.461 0.000 ** 1.364 

BC 0.105 3.339 0.001 ** 1.068 

GROWTH  0.050 1.631 0.103  1.015 

Adjust R2 0.178 

F 39.660  0.000 **  
 

Note: **. Significant correlation at the level of 0.01 (both sides) *. Significant correlation at the level of 0.05 (both sides) 

 

 
Table 5: Summary table of grouped regression results. 

 

 Full sample SOE Non-SOE 

B & Sig 0.233** 0.199** 0.253** 

Adjust R2 0.178 0.219 0.160 

F 39.660 15.258 33.822 
 

Note: 1. See Tables 1 and 2 in the appendix for detailed information of regression results 
2. **. Significant correlation at the level of 0.01 (bilateral) *. Significant correlation at the 
level of 0.05 (bilateral). 

 
 
employees. The results of multiple linear regression are 
shown in Table 6. 

It can be seen from Table 6 that the VIF value of the 
multivariate regression model is basically 1-2, far less than 
10, indicating that there is no multicollinearity problem in 
the regression equation. The adjusted multiple linear 
correlation coefficient R squared value is 0.134, indicating 
that the multiple linear model has a relatively good fitting 
degree. The RDI intensity of high-tech enterprises is 
measured by the proportion of R&D personnel. The 
standard coefficient of "replacing business tax with value-
added tax" is 0.315, which is greater than 0. The significant 
test of 1% indicates that the regression model has a 
significant effect. The variance F value in Table 6 is 25.957, 
and the significance p value is 0.000, less than the 
significance level of 0.01. This indicates that the 
independent variable has a strong ability to explain the 
dependent variable, and further indicates that there is a 
significant correlation between the proportion of 
independent variable R&D personnel and the dependent 
variable. From Table 6 available, the enterprise growth and 
asset-liability ratio is negatively related to the RDI in the 
enterprise, the standard coefficients was 0.035 and 0.08, 
but no significant relationship between enterprise growth 
and the enterprise's R&D, and enterprise asset ratio by 5% 
of significance test, and to add "camp" policy, the nature of 
the enterprise scale and enterprise, the standard coefficient 
is 0.315, 0.156 and 0.047, the enterprise nature and 
whether to accept the camp change had no significant 
correlation between increased policy, shows that difference 
of attribute cannot explain enterprise R&D. However, the 

significance test of "replacing the business tax with a value-
added tax" policy and the enterprise scale respectively 
passed 1 and 5%, indicating that "replacing the business tax 
with a value-added tax" tax incentive policy carried out in 
2013 has a significant positive linear correlation with the 
RDI of high-tech enterprises. This is in line with the 
conclusions drawn by Chinese scholars (Mi, 2018; 
Xiaodong, 2018; Qian and Ping, 2014). 
 
 
Propensity score matching (PSM) 
 
Whether the enterprise enjoys the relationship between the 
reform of the camp and the R&D expenditure of the 
enterprise may be false, that is, the R&D investment cannot 
be attributed to the income tax rate concession, which may 
be attributed to the intrinsic heterogeneity of the 
enterprise's own attributes and geographic location. To 
solve this endogeneity problem, this article uses PSM to 
match the experimental group (enterprise enjoy tax rate 
discount) and the control group (enterprise does not enjoy 
tax rate concessions). The results are shown in Table 7. 
 
RESEARCH CONCLUSIONS AND RECOMMENDATIONS 
 
The value-added tax and business tax in China's turnover 
tax have been in parallel as the main tax types for regulating 
the secondary industry and the tertiary industry before 
2012. However, due to the repeated taxation of business tax 
and the negative impact of hindering the industrial division 
of  labor,  the  two taxes are separated and established. More  
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Table 6: Robustness test results. 
 

 B t-stat. P-value Sig VIF 

β0 -24.738 -3.764 0.000 **  

TAXPER 0.315 9.329 0.000 ** 1.062 

SIZE 0.156 4.069 0.000 * 1.365 

EXP -0.080 -2.136 0.033 * 1.316 

BC 0.047 1.388 0.166  1.065 

GROWTH  -0.035 -1.047 0.296  1.009 

Adjust R2 0.134 

F 25.957  0.000 **  
 

Note: **. Significant correlation at the level of 0.01 (both sides) *. Significant correlation at the level of 0.05 (both sides) 

 
 
and more unfavorable to the coordinated development of 
the industry and transformation and upgrading, China 
began trials of the “reform of the camp” in 2012, with a 
view to promoting the division of labor and transformation 
of the domestic industry. The reason why this research 
selects the high-tech industry is that it is one of the first 
modern service industries to implement the “reform of the 
camp.” The relatively long-term impact on the policy is 
more conducive to us to observe the long-term impact of 
the reform and reform on its R&D investment. In addition, 
high-tech enterprises are mostly focused on R&D and 
technological innovation as compared with other 
industries, so their R&D expenditures are more affected by 
the changes in the industry than other industries. 

We hope that through the research conclusions of this 
study, we can explore the difference between the 
implementation of the “Changing Reform” policy and the 
R&D investment, so as to provide enthusiasm for the study 
of the difference between the “business reform” policy and 
the R&D investment correlation in the enterprise attributes. 
This make up for the inadequacy of the differences in the 
relationship between the “business reform and reform” 
policy and the R&D investment. Finally, it provides relevant 
theoretical guidance to enterprises and governments to 
promote subsequent development. 
 
 
Conclusion 
 
Through the above research, we have come to the following 
conclusions: First, most high-tech enterprises have a 
positive attitude towards R&D activities. Based on this, the 
government implements the policy of “reform of the camp 
and increase” to promote the high-tech enterprises. There is 
a significant positive correlation between the expenditures 
on R&D. The positive correlation between non-state-owned 
enterprises is more obvious, that is, the growth rate of R&D 
expenditures by private enterprises will be even greater. In 
addition, the research process also found that “enterprise 
scale” and “asset-liability ratio” and R&D expenditure will 
show a negative correlation, indicating that the larger the 
scale and the higher the asset-liability ratio, the relatively 

less the R&D investment. 
 
 
Recommendations 
 
Based on this, we propose the following recommendations 
for the government to implement the “VAT reform” plan and 
high-tech enterprises: 
 
1. Continue to encourage and guide enterprises to 
follow the new tax policy of “reform of the camp”: This 
study shows that, on the whole, enterprises can promote 
the reduction of their cost, the improvement of profitability 
and the improvement of research and development 
expenditures in accordance with the “reform of the camp”. 
The implementation of the “reform of the camp” is a trend 
of strengthening the national innovation capability. 
Therefore, we suggest that the government should 
encourage and actively guide enterprises to strictly abide by 
the “reform and increase” tax policy. At the same time, when 
they find deficiencies in practice, they should actively 
improve and enlighten the company to enhance its core 
competitiveness and innovation. Based on this, enterprises 
can further prepare for product research and development, 
enhance core competitiveness, and improve technology to 
reduce production costs, thereby improving corporate 
profitability and promoting business performance. 
 
2. Standardize the management development of state-
owned enterprises, absorb the advantages of private 
enterprises, and improve research and development 
expenditures and innovation capabilities: Our research 
conclusions on the research and development expenditures 
of state-owned enterprises and non-state-owned 
enterprises in the context of “reform of the camps” are that 
the positive correlation of non-state-owned enterprises is 
more obvious, and the correlation between state-owned 
enterprises is weaker. However, state-owned enterprises do 
not only occupy a large share of the Chinese enterprise 
market, but in addition to China's China Railway and other 
countries with strong strategic and technological strength, 
their   R&D   capabilities   are  strong.  The  remaining  state- 
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owned enterprises generally have weak research 
capabilities, and technological capabilities are the key 
factors in modern market competition. Therefore, we 
suggest that state-owned enterprises can improve the R&D 
expenditure and innovation ability by absorbing the 
advantages of private enterprises, actively transform and 
lead the country's technological innovation, so that they can 
better play the role of the national economic pillar and 
lifeline and promote the long-term development of state-
owned enterprises. 
 
3. Improve the scale of enterprises and focus on the 
adjustment of asset-liability ratio, and strengthen the 
control of internal development planning: The present 
study shows that although large-scale production and 
development of enterprises can promote the improvement 
of profitability, the long-term influence is limited, and the 
cost planning of enterprise R&D expenditure is limited, so 
that the research and development expenditure is 
insufficient. This leads to the lack of innovation of 
enterprises and it is difficult to keep up. The risk of market 
progress is thus being eliminated. Based on this, we believe 
that we should first improve the strategic planning of the 
company's scale of operation and production scale, and 
provide a reasonable expansion plan to increase the share 
of trial production and scale up, and increase the overall 
proportion of R&D expenditure. As regards market 
competitiveness and innovation ability, China should 
strengthen the construction of high-tech innovation 
environment. Innovative market competition can promote 
the management of enterprises to seriously consider the 
research and development capabilities of enterprises, and 
further promote the improvement of corporate profitability. 
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