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Abstract 
Based on the data of Shanghai and Shenzhen A-share listed companies from 2015 to 2019, 
this paper empirically tests the impact of tax incentives on the establishment of R&D 
posts and the moderating role of R&D expenditure in this process. The results show that: 
tax incentives have a significant positive effect on R&D post setting, that is, tax incentives 
can stimulate enterprises to increase R&D posts and absorb more scientific research 
personnel; secondly, in the process of tax incentives on R&D post setting, R&D 
expenditure can positively adjust tax incentives and promote enterprises to further 
expand R&D posts. Previous literatures pay more attention to the stimulating effect of 
tax incentives on R&D material investment of enterprises, but seldom evaluate the policy 
effect from the perspective of human resources. This paper empirically analyzes the 
impact of tax incentives on the establishment of R&D posts, which can supplement the 
existing literature in human resources research to a certain extent, and provide a new 
perspective for the evaluation of tax policies. 
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1. Introduction 

As China's economy enters the new normal, innovation plays an increasingly decisive role in 
driving China's economic development. In this regard, the report of the 18th CPC National 
Congress pointed out that we should strive to build a technological innovation system with 
enterprises as the main body, market-oriented and the combination of industry, University and 
research. R&D is the source of innovation, and the high cost and risk of R&D process and the 
positive externality of R&D results are easy to lead to insufficient R&D investment of 
enterprises, resulting in "market failure"[1,2]. In order to deal with the problem of "market 
failure" of enterprise R&D, the government uses its "visible hand" to directly subsidize or give 
tax preference to enterprise R&D activities, so as to stimulate them to increase R&D investment 
and provide more innovative output. The effectiveness of the above means to stimulate 
enterprises to increase R&D investment has become the focus of academic circles. 
Among them, scholars have given a positive evaluation on the effect of tax preference. Tax 
preference can: (1) alleviate the financing constraints of enterprises [3,4]; (2) Share enterprise 
risks [5, 6]; (3) Reduce enterprise R&D costs [7]; (4) Increase the expected rate of return on 
innovation and other ways to stimulate enterprises to increase R&D investment and improve 
the level of innovation [8,9]. 
In fact, R&D investment comes from both material and human aspects. The insufficient 
investment caused by externalities must not be limited to material resources. However, at this 
stage, scholars are more concerned about the stimulating effect of tax preference on enterprises 
to increase R&D material resources investment (such as R&D expenditure). However, few 
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scholars pay attention to whether tax incentives can stimulate enterprises to expand R&D posts, 
absorb more R&D personnel and increase R&D human resources investment; Further, "in the 
process of tax preference on R&D human resource allocation, what will be the impact of 
enterprise R&D capital expenditure on this process?" For this problem, there are few scholars 
to explain. 
Therefore, this paper uses the Econometric Approach to establish the analysis framework and 
regulation effect model of R&D tax preference - R&D expenditure - R&D posts. Through the 
empirical data, this paper investigates the impact of tax preference on the expansion of R&D 
posts and the regulation effect of R&D investment in this process. Compared with the previous 
literature, the main contribution of this paper is to shift the research focus from the perspective 
of material resources to the perspective of human resources, and investigate the effect of tax 
preference from the perspective of human resources. To some extent, it makes up for the 
deficiency of existing literature in human resources research, and provides a new perspective 
for the evaluation of tax policy. 
The rest of this paper is arranged as follows: the second part is "literature review and research 
hypothesis", which combs and compares the previous research literature, and puts forward the 
research hypothesis; The third part is "research design", which defines variables and constructs 
regression model; The fourth part is "empirical results", which carries out benchmark 
regression analysis and further studies the regulatory effect of expenditure; The fifth part is 
"robustness test", which analyzes and solves the related problems affecting the robustness of 
this conclusion; The sixth part is "conclusions and policy suggestions", which puts forward 
policy suggestions on the basis of summarizing the research conclusions. 

2. Literature Review and Hypothesis 

2.1. Literature Review 
As the "main force" of innovation, enterprises bear the main responsibility of innovation. 
However, the high cost, high risk, high uncertainty and high failure rate of enterprise innovation 
[1] weaken the innovation power of enterprises, and enterprises will reduce R&D investment. 
Innovation is an important support for the country to maintain economic growth and 
competitive advantage [10]. In order to avoid insufficient innovation affecting the country's 
long-term development, the government usually gives direct subsidies or tax incentives to 
enterprises' R&D activities, in order to encourage enterprises to increase R&D investment and 
improve the level of innovation. The effectiveness of the above preferential policies in 
stimulating enterprises to increase R&D investment has aroused extensive discussion among 
scholars at home and abroad. Among them, the views of domestic and foreign research on tax 
preference can be summarized as follows. 
Internationally, scholars' views can be summarized as follows: firstly, tax preference can not 
only reduce the administrative burden, but also adopt the post incentive mode which 
enterprises can obtain tax preference only after actually increasing R&D investment, so it can 
also reduce the risk of "adverse selection" [11]; Secondly, tax relief for enterprise R&D activities 
can reduce the marginal cost of enterprise R&D [7] and indirectly improve the rate of return of 
R&D projects [8]; Thirdly, compared with financial subsidies, tax preference has higher 
universality and greater incentive flexibility, which can indirectly increase the cash flow of 
enterprises and improve the possibility of obtaining external financing [3]. Due to the above 
advantages of tax preference, it has achieved good results in encouraging enterprise R&D 
activities [12, 16]. 
In China, scholars' views can be summarized as follows: firstly, theoretically, tax preference 
itself has the advantages of low distortion of market mechanism, strong standardization and 
more objective and fair, which can effectively reduce the inefficience of government resources, 
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so it can have a rapid and rapid incentive effect on Enterprise R&D [17]. Secondly, in the 
empirical aspect, Li[18], Xiao and Li[19], Bu[20], Cui and Wang[21] also provided empirical 
evidence of their effectiveness. However, the effect of tax preference will be affected by 
enterprise financing constraints, regional marketization level and other factors. Lower 
enterprise financing constraints or regional marketization level will weaken the incentive effect 
of tax preference [22]. Thirdly, some scholars analyzed the heterogeneity of direct tax and 
indirect tax relief, R&D expenses and income tax relief of high-tech enterprises to stimulate 
enterprise R&D investment. Li and Guo [23] pointed out that the reduction and exemption of 
income tax and turnover tax can significantly stimulate enterprises to increase R&D investment, 
but the latter has a greater incentive effect. Song et al.[24] pointed out that compared with the 
income tax reduction of high-tech enterprises, the R&D expense plus deduction policy has a 
greater single impact on the internal and total R&D expenditure of enterprises, and causes less 
crowding out of private R&D investment. 
In general, Chinese scholars basically affirmed the effectiveness of tax incentives to stimulate 
enterprises to increase R&D investment. However, due to the problems of "Rent-seeking" and 
"information asymmetry", the ultimate goal of the policy may be difficult to achieve [25]. For 
example, Yang et al.[26] and Wu et al.[27] pointed out that in order to obtain tax incentives, 
enterprises may strategically adjust R&D expenditure data rather than effectively improve R&D 
intensity. At the same time, it is difficult for the government to supervise this behavior, which 
leads to the failure of tax preferential policies. 
Can tax incentives effectively encourage enterprises to increase R&D investment? Scholars have 
extensively discussed this issue, and there are rich literature references from macro to micro, 
from positive effects to negative effects. Unfortunately, looking at the relevant literature at 
home and abroad, most studies focus on whether tax incentives can solve the problem of 
insufficient investment in R&D material resources (for example, whether tax relief can 
stimulate enterprises to increase R&D capital investment and improve R&D intensity), but few 
literature pay attention to the role of tax incentives in encouraging enterprises to expand R&D 
posts, Effectiveness in attracting R&D personnel (to increase human resource investment); 
Further, the "in the process of the role of tax incentives on Enterprise R&D posts, what will be 
the impact of enterprise R&D capital expenditure on this process?" This problem is even less 
explained by scholars. Secondly, although guceri [16] discussed the impact of tax preference on 
enterprises' expansion of R&D posts, the research background of this literature is developed 
countries in Europe and America, and whether its conclusion is applicable to China, a 
developing country, is still an open question. Because companies in developing countries 
usually operate in a relatively fragile institutional environment, which leads to the failure of 
many policies in developing countries [28]. In a word, we still lack empirical evidence from 
China's situation on "the effectiveness of tax incentives in encouraging enterprises to expand 
R&D posts" and "what impact will R&D capital investment have on the role of tax incentives on 
Enterprise R&D posts". 

2.2. Hypothesis 
According to the research of the above scholars, tax preference can indirectly reduce the R&D 
cost of enterprises, improve the expected rate of return of enterprise innovation, and effectively 
alleviate the financing constraints of enterprises through income tax reduction, R&D expense 
addition and deduction, accelerated depreciation of R&D equipment, etc. Affected by the above 
factors, enterprises will further increase R&D investment after obtaining tax incentives. Among 
them, in order to increase the investment in R&D human resources, it will expand R&D posts to 
attract more researchers for employment. Therefore, this paper puts forward the hypothesis 
H1: 
H1: tax preference significantly promotes enterprises to increase R&D posts. 
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According to Cobb Douglas production function, enterprises generate output through the 
organic combination of capital factors, labor factors and technology. Labor factors must match 
capital factors in order to generate output efficiently. The setting of enterprise R&D posts will 
directly affect their R&D human resources investment, so they must consider the expenditure 
level of enterprise R&D funds. The increase of R&D capital expenditure reflects, to a certain 
extent, the enhancement of enterprises' willingness to innovate. In the process of tax preference 
promoting enterprises to increase R&D posts, the enhancement of innovation willingness may 
amplify the effect of tax preference and enable enterprises to further expand the number of 
R&D posts. Therefore, this paper puts forward the hypothesis H2: 
H2: R&D expenditure plays a significant positive regulatory effect between tax relief and R&D 
posts. 

3. Research Design 

3.1. Empirical Model 
Firstly, in order to test hypothesis H1, this paper first constructs a basic regression model 
between tax preference and R&D posts, as shown in equation (1): 
 

Employmenti,t=α0+α1Tax Returni,t+β1ΣControl1i,t+β2ΣControl2i,t 
 +Industryi+Provincei+Yeart+εi,t                                               (1) 

 
Further, in order to test hypothesis H2, referring to the methods of Wen et al.[29], Baron and 
Kenny[30], and based on equation (1), this paper constructs the regulatory effect model of R&D 
investment between tax preference and R&D posts, as shown in equation (2): 
 

Employmenti,t=α`0+α`1Tax Returni,t+α2R&D i,t+α3(R&D i,t×Tax Returni,t) 
+β`1ΣControl1i,t+β`2ΣControl2i,t+Industryi+Provincei+Yeart+ε`I,t                      (2) 

 
Where, I represents the enterprise and T represents the year; (employment) is the explained 
variable, representing the number of R&D posts in the enterprise; (tax return) represents tax 
preference, which is the core explanatory variable of this paper; (R&D) represents enterprise 
R&D expenditure, which is an adjustment variable; (Control1) is a series of enterprise level 
control variables, (control2) is a series of enterprise related regional control variables; 
(industry) and (province) represent industry fixed effect and regional fixed effect, which do not 
change with time, (year) represents time trend item; ε Represents the random disturbance 
term. Key variables are measured as follows: 
The explained variable - the number of R&D positions (employment), measured by the number 
of R&D personnel of the enterprise, adopts two methods, namely, the number of R&D personnel 
(R&D-employment) and its natural logarithmic form LnR&D-employment. 
Tax return, the core explanatory variable, is measured by dividing the tax return received by 
the enterprise by the sum of the total tax paid by the enterprise and the tax return received by 
the enterprise. 
The adjustment variable R&D expenditure (R&D) is measured by the natural logarithm of R&D 
expenditure published by enterprises with reference to previous studies. 
Referring to the research of Qin and Huang [31], Liu et al. [32], Yin et al. [33], Li and Wang [34], 
Li et al. [35], Jia and Ma [36], Yu et al. [37], Guo et al. [38], Zhang et al. [39], Dong and Yuan [40], 
he and Tian [41], this paper controls the characteristic variables at the company level and 
regional level. 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0077 

624 

Frontiers in Economics and Management 

ISSN: 2692-7608 

The company level control variables include: size, asset liability ratio, intangible assets, 
operating cash flow, growth, age, return on assets, fixed assets share, investment expenditure 
rate, income cost ratio, Tobin's Q, EPS, Herfindahl index, independent director, concurrent 
posts, salary, shareholding and ownership. 
 

Table 1. Variable definition 
Variable type Variable symbol Variable name Measurement method 

Explained variable 
LnR&D-
Employment 

Number of R&D posts 
(logarithmic) Ln (1 + number of R&D personnel) 

R&D-Employment Number of R&D posts Number of R&D personnel 

Explanatory variable Tax Return Tax return rate Tax returns received / (tax returns received + total taxes paid) 

Adjustment variable R&D R&D expenditure Ln (1 + R&D expenditure) 

Enterprise level 
control variables 

Size Enterprise scale Ln (1 + operating revenue) 

Lev Asset liability ratio Total liabilities / total assets 

Intangible Assets intangible assets Intangible assets / total assets 

Cash Operating cash flow Net operating cash flow / operating income 

Growth Growth (current fixed assets - previous fixed assets) / previous fixed 
assets 

Age Age Ln (1 + years of establishment) 

ROA Return on assets Net profit after tax / total assets 

Fix Assets fixed assets Fixed assets / total assets 

Iner Investment expenditure 
rate 

Cash paid for the purchase and construction of fixed assets, 
intangible assets and other long-term assets/ total assets 

Income Cost Revenue cost ratio Operating income / operating cost 

Tobin’ s Q Tobin Q value It is directly measured by the Tobin Q value of enterprises 
published in each database 

EPS Earnings per share It is directly measured by the enterprise's earnings per share 
(yuan) published in each database 

Herfindahl Index Herfindal Hirschman 
index 

If the Herfindahl index of the industry in which the enterprise is 
located is higher than the median of the whole industry 
Herfindahl index in the current period, take 1, otherwise take 0 

Independent 
Director 

Proportion of 
independent directors Number of independent directors / number of board members 

Concurrent Posts Concurrent senior 
management 

If the chairman and the general manager are the same person, 
take 1, otherwise take 0 

Salary Share of executive 
compensation 

Total annual salary of directors, supervisors and senior 
executives / operating income 

Shareholding Shareholding of senior 
executives 

If the senior executive holds the shares of the enterprise, take 1; 
otherwise, take 0 

Ownership Nature of ownership If the enterprise is state-owned, take 1; otherwise, take 0 

Regional level 
control variables 

GDP 
GDP of the province 
where the enterprise is 
located 

Ln (1 + GDP of the province where the enterprise is located) 

Economic 
Structure 

Economic structure of 
the province where the 
enterprise is located 

Ln (1 + GDP of the province where the enterprise is located) 

Marketization 
Index 

Degree of marketization 
in the province where 
the enterprise is located 

Ln (1 + GDP of the province where the enterprise is located) 

Openness 
Openness of the 
province where the 
enterprise is located 

Total import and export volume of the province where the 
enterprise is located / GDP of the province where the enterprise 
is located 

College Students 

Number of college 
students in the province 
where the enterprise is 
located 

Total import and export volume of the province where the 
enterprise is located / GDP of the province where the enterprise 
is located 

Urbanization 
Urbanization level of the 
province where the 
enterprise is located 

Urban population of the province where the enterprise is 
located / total population of the province where the enterprise 
is located 

 
Control variables at the regional level include: GDP, economic structure, marketization index, 
openness, college students and urbanization of the province where the enterprise is located. 
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The definitions and measurement methods of explained variables, core explanatory variables, 
adjustment variables and control variables in equation (1) and equation (2) are shown in Table 
1. 

3.2. Sample Selection and Descriptive Statistics 
The data in this paper are from WIND, CSMAR and IFIND databases. The research period is 
2015-2019, with a total of 5 periods. According to the industry classification guidelines of the 
CSRC, the data used in this paper involve 67 industries, covering 31 provinces in China 
(excluding Hong Kong, Macao and Taiwan). When selecting the sample,We delete the following 
enterprises: (1) enterprises listed during the sample period; (2) Enterprises with ST and PT in 
the sample period; (3) Enterprises listed on B shares in the sample period; (4) Enterprises with 
IPO in the sample period; (5) Enterprises with obviously abnormal financial indicators such as 
net profit margin greater than 1 and asset liability ratio not within (0,1); (6) Enterprises whose 
ownership nature has changed during the sample period; (7) The number of R&D personnel is 
0 for more than 3 consecutive years. Finally, 1298 enterprises were retained, and the data used 
were 6470 enterprise year sample points. In order to ensure the comparability of data in 
different periods, referring to the research of Jia and Ma [36], we use China's GDP deflator from 
2015 to 2019 to uniformly determine the price related variables in Table 1 to the level 
measured by the constant price in 2014. After completing the above processing, we summarize 
the descriptive statistical results of each variable into table 2, as follows: 
 

Table 2. Variable descriptive statistics 
variable sample size average value standard deviation minimum value Maximum 

R&D-Employment 6490 589.665 1710.249 0 42334 

LnR&D-Employment 6490 5.643 1.113 0 10.653 

Tax Return 6490 0.158 0.196 0 0.946 

R&D 6490 18.187 1.354 7.672 23.694 

Size 6490 21.618 1.377 17.539 28.441 

Lev 6490 0.402 0.186 0.02 0.98 

Intangible Assets 6490 0.046 0.046 0 0.58 

Cash 6490 0.008 0.079 -0.492 0.767 

Assets Growth 6490 0.172 0.671 -0.88 33.06 

Age 6490 2.902 0.291 1.946 3.97 

ROA 6490 0.034 0.073 -0.84 0.53 

Fix Assets 6490 0.236 0.164 0 0.86 

Iner 6490 0.042 0.038 0 0.31 

Income Cost 6490 1.628 1.371 0.299 34.543 

Tobin’ s Q 6490 2.251 1.546 0.73 27.34 

EPS 6490 0.356 0.759 -6.46 17.9 

Herfindahl Index 6490 0.457 0.498 0 1 

Independent Director 6490 0.376 0.056 0.231 0.8 

Concurrent Posts 6490 0.272 0.445 0 1 

Salary 6490 0.004 0.005 0 0.096 

Shareholding 6490 0.794 0.405 0 1 

Ownership 6490 0.307 0.461 0 1 

GDP 6490 10.602 0.648 6.935 11.473 

Economic Structure 6490 0.401 0.088 0.13 0.643 

Marketization Index 6490 8.502 1.526 0.91 10 

Openness 6490 0.459 0.298 0.013 1.114 

College Students 6490 4.726 0.542 1.486 5.451 

Urbanization 6490 0.669 0.114 0.277 0.881 
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4. Empirical Results 

4.1. Benchmark Regression Results 
Firstly, we use the linear fixed effect model and take the natural logarithm of enterprise R&D 
posts (LNR&D - employment) as the explanatory variable to estimate the policy effect of tax 
return. The regression results are listed in Table 3, where column (1) is the estimation results 
without adding any control variables and fixed effects; Column (2) is the estimation result of 
adding enterprise level control variables; Column (3) is the estimation result of adding 
enterprise level and regional level control variables at the same time; Column (4) is the 
estimation result of adding all control variables and fixed effects at the same time. 
According to table 3, whether control variables and fixed effects are added or not, tax 
preference can significantly promote enterprises to increase R&D posts at the level of 1%. 
Secondly, comparing the regression results of column (1) and column (4), it can be found that 
the estimated correlation coefficient between tax preference and the logarithm of R&D posts 
α1 no major changes have taken place (α1 The estimated values of 1 are 0.346 and 0.183, 
respectively). Tax preference can indirectly reduce enterprise R&D costs, improve the expected 
rate of return of enterprise innovation, and effectively alleviate enterprise financing constraints, 
which is conducive to promoting enterprises to expand R&D posts and increase R&D human 
capital investment. The hypothesis H1 proposed in this paper has been verified, that is, tax 
preference significantly promotes enterprises to increase R&D posts. 
 

Table 3. Benchmark regression results 
Explained variable  

Explanatory variable 
LnR&D-Employment 

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

Tax return 
0.346*** 0.230*** 0.208*** 0.183*** 
(0.086) (0.064) (0.064) (0.060) 

Enterprise level control variables NO YES YES YES 
Regional level control variables NO NO YES YES 

Industry fixed effect NO NO NO YES 
Regional fixed effect NO NO NO YES 
Annual fixed effect NO NO NO YES 

R2 0.0240 0.3603 0.3822 0.6978 
Sample size 6,490 6,490 6,490 6,490 

Note: * * *, * * and * represent the significance levels of 1%, 5% and 10% respectively, and the 
heteroscedasticity robust standard error is in brackets. 

4.2. The Moderating Effect of R&D Expenditure on the Relationship between 
Tax Preference and R&D Post Setting 

Before estimating the regulatory effect of R&D expenditure on the relationship between tax 
preference and R&D post setting, in order to avoid the negative impact caused by 
multicollinearity between variables, we should first centralize the R&D expenditure (R&D) 
variable and tax return variable [29], and form an interactive term (R&D) based on the results 
of centralization × Tax Return)。 After completing the construction of the interaction item, we 
substitute it and R&D expenditure (R&D) into the basic regression model to estimate and 
analyze the regulatory effect of R&D expenditure. In this section, we focus on interactive items 
(R&D) × Coefficient of tax return α 3. If the coefficient is significant and the sign is positive, it 
indicates that there is a significant positive regulatory effect [42], and the hypothesis H2 is 
verified. 
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The estimation results are listed in Table 4, where column (1) is the estimation results without 
adding any control variables and fixed effects; Column (2) is the estimation result of adding 
enterprise level control variables; Column (3) is the estimation result of adding enterprise level 
and regional level control variables at the same time; Column (4) is the estimation result of 
adding all control variables and fixed effects at the same time. 
In combination with table 4, the interaction coefficient between tax preference and R&D 
expenditure in column (4) can be obtained α 3 except that it is significantly positive at the level 
of 10%, the coefficient in other columns is significantly positive at the level of 1%, that is, R&D 
expenditure significantly positively regulates tax incentives and promotes enterprises to 
increase R&D personnel investment. Assuming that other factors remain unchanged, with the 
increase of R&D capital investment, the role of tax preference in promoting enterprises to 
expand R&D posts will increase. The increase of R&D capital investment reflects the 
strengthening of enterprise innovation intention to some extent. In the process of tax 
preference promoting enterprises to increase R&D posts, the strengthening of innovation 
intention can amplify the effect of tax preference and enable enterprises to further expand the 
number of R&D posts. The hypothesis of this paper has been verified. 
 

Table 4. estimated results of the regulatory effect of R&D investment on tax incentives 
Explained variable 

Explanatory variable LnR&D-Employment 

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

Tax Return 
0.060 0.085* 0.071 0.042 

(0.047)  (0.047)  (0.047)  (0.045)  

R&D 
0.630*** 0.580*** 0.576*** 0.534*** 
(0.012)  (0.019)  (0.019)  (0.022)  

R&D×Tax Return 
0.129*** 0.095*** 0.090*** 0.062* 
(0.037)  (0.035)  (0.035)  (0.032)  

Enterprise level control variables NO YES YES YES 
Regional level control variables NO NO YES YES 

Industry fixed effect NO NO NO YES 
Regional fixed effect NO NO NO YES 
Annual fixed effect NO NO NO YES 

R2 0.7754 0.7673 0.7693 0.8514   
Sample size 6490 6490 6490 6490 

Note: * * *, * * and * represent the significance levels of 1%, 5% and 10% respectively, and the 
heteroscedasticity robust standard error is in brackets. 

5. Robustness Test 

5.1. Factors that May Affect Robustness 
Combined with the research content, we summarize the factors that may affect the robustness 
of this conclusion as follows: (1) sample left merging problem. According to the descriptive 
statistical results of variables in Table 2, the explained variable LnR&D-employment has some 
0 values, which indicates that the sample may have left merging problems; (2) The choice of the 
form of the explained variable. In the previous analysis, we used the natural logarithm of the 
number of enterprise R&D personnel to measure the explained variables. Will the 
measurement form of the explained variables change, which will affect the basic conclusion of 
this paper? This is an urgent problem to be determined; (3) Reverse causality. The relationship 
between tax preference and the number of R&D posts may be related rather than causal, that 
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is, enterprises do not expand R&D posts only with tax preference, but enterprises with more 
R&D personnel may have stronger innovation ability, so they are more favored by the 
government and can obtain tax preference more easily. Secondly, R&D investment may not play 
a positive role in adjusting tax incentives and promoting enterprises to increase R&D posts. On 
the contrary, it may be that enterprises have a considerable number of R&D personnel 
themselves, and enterprises increase R&D expenditure in order to meet the expenditure 
demand generated by R&D personnel's scientific research activities. 
The existence of the above problems will affect the robustness of this conclusion to varying 
degrees. In this regard, we will use different model tools and methods to analyze and solve the 
above problems, so as to ensure the basic robustness of the research conclusions. 

5.2. Robustness Test 
For the left merging problem of samples, we will use Tobit model to carry out quadratic 
regression on variables; For the selection of the form of the explained variable, we use the 
number of R&D employees to measure the explained variable, and use the Poisson counting 
model to re estimate the coefficient of the explained variable. The regression results of Tobit 
model and Poisson model are shown in Table 5. Columns (1) and (3) in Table 5 are the 
estimated results of Tobit model and Poisson model on the relationship between tax preference 
and enterprise R&D posts respectively; Columns (2) and (4) are the estimated results of Tobit 
model and Poisson model on the adjustment effect of R&D expenditure, respectively. Control 
variables and fixed effects are added to all regression in Table 5. 
 

Table 5. Robustness test 1 
  Serial number 

Explained variable 
 
Explanatory variable 

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

LnR&D-
Employment 

(Tobit) 

LnR&D-
Employment 

(Tobit) 

R&D-
Employment 

(Poisson) 

R&D-
Employment 

(Poisson) 

Tax Return 
0.378*** 0.078** 0.343*** -0.065 
(0.043) (0.031) (0.061) (0.045) 

R&D 
- 0.608*** - 0.646*** 
- (0.008) - (0.013) 

R&D×Tax Return 
- 0.072*** - 0.074** 
- (0.021) - (0.037) 

Enterprise level control variables YES YES YES YES 
Regional level control variables YES YES YES YES 

Industry fixed effect YES YES YES YES 
Regional fixed effect YES YES YES YES 
Annual fixed effect YES YES YES YES 

R2 0.4076 0.6342 0.8563 0.9176 
Sample size 6,490 6,490 6,490 6,490 

Note: Poisson regression adopts clustering robust standard error; * * *** And * represent 1%, 5% and 10% 
significance levels, respectively. 

 

Firstly, combined with the estimation results in columns (1) and (3) of table 5, it can be seen 
that although the correlation coefficient between tax preference and R&D posts α The size of 1 
is slightly higher than the benchmark regression, but α 1 the direction of the symbol has not 
changed. Moreover, after adding control variables and fixed effects, the tax preference is still at 
the level of 1%, which significantly promotes enterprises to increase R&D posts. Secondly, 
combined with the estimation results of columns (2) and (4) in Table 5, it can be found that 
compared with the benchmark regression, the interaction term (R&D × Tax return coefficient 
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α Although the value of 3 increased slightly, its symbolic direction did not change. R&D 
expenditure significantly positively adjusted tax preferences at the levels of 1% (Tobit) and 5% 
(Poisson) respectively, promoting enterprises to increase R&D posts. In conclusion, the left 
merging of samples and the selection of the form of explanatory variables will not lead to 
significant changes in the basic conclusions of this paper. 
For the problem of reverse causality, we will use instrumental variables to deal with it. 
Specifically, the number of R&D personnel in the current period can not affect the tax 
preference level of the previous period, and the level of tax preference in the current period is 
affected by historical inertia, which will be closely related to the level of tax preference in the 
previous period. Therefore, we choose the lagged phase I and lagged phase II of tax preference 
as the instrumental variables of tax preference in this period [43, 44]. By analogy, the number 
of R&D personnel in the current period can not affect the R&D expenditure in the previous 
period, but the R&D expenditure in the current period will be affected by the inertia of the R&D 
expenditure in the previous period. Therefore, we take the lagging phase I and lagging phase II 
of R&D expenditure as the instrumental variables of R&D expenditure in this period. For 
interactive items × Tax return), we centralize the lag items of tax preference and R&D 
expenditure, and then interact with each other as the instrumental variables of the interaction 
items in the current period. After completing the selection of instrumental variables, we choose 
the two-stage least squares method (hereinafter referred to as iv-2sls method) and the 
generalized moment estimation method (hereinafter referred to as iv-gmm method) for 
regression. The regression results are shown in Table 6. Columns (1) and (2) of table 6 are the 
estimated results of the relationship between tax preference and enterprise R&D posts by iv-
2sls method and iv-gmm method respectively; Columns (3) and (4) are the estimated results of 
the adjustment effect of iv-2sls method and iv-gmm method on R&D expenditure respectively. 
Control variables and fixed effects are added to all regression in Table 6. 
 

Table 6. Robustness test 2 
  Serial number 

Explained 
variable 

 
Explanatory variable 

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

LnR&D-
Employment (IV-

2SLS) 

LnR&D-
Employment (IV-

2SLS) 

LnR&D-
Employment (IV-

GMM) 

LnR&D-
Employment (IV-

GMM) 

Tax Return 
0.405*** 0.033 0.401*** 0.037 
(0.069) (0.048) (0.069) (0.047) 

R&D 
- 0.668*** - 0.668*** 
- (0.016)  (0.016) 

R&D×Tax Return 
- 0.118*** - 0.109*** 
- (0.032)  (0.033) 

Enterprise level control 
variables 

YES YES YES YES 

Regional level control 
variables 

YES YES YES YES 

Industry fixed effect YES YES YES YES 
Regional fixed effect YES YES YES YES 
Annual fixed effect YES YES YES YES 

R2 0.59856 0.8675 0.59856 0.8675 
Sample size 3,894 3,894 3,894 3,894 

Note: Iv-2sls regression adopts clustering robust standard error; * * *** And * represent 1%, 5% and 10% 
significance levels, respectively. 
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Combined with table 6, it can be seen that the estimated results of iv-2sls method and iv-gmm 
method are close, whether it is the regression of the correlation between tax return and 
enterprise R&D employment, or the regression of the regulatory effect of R&D expenditure. And 
the core explanatory variable - tax preference, in the iv-2sls method and iv-gmm method, both 
of them significantly promote enterprises to increase R&D posts at the level of 1%. Secondly, 
the interaction term coefficient α Under the two estimation methods, it can be significantly 
positive at the level of 1%, and the R&D expenditure can significantly positively adjust the tax 
preference and promote enterprises to increase R&D posts. It can be concluded that the 
possible reverse causality between variables will not lead to significant changes in the 
conclusions of this paper. 
In conclusion, the left bias of the sample, the change of the measurement form of the explained 
variable, and the reverse causality between the explained variable and the explanatory variable 
will not change the basic conclusions of this paper. The conclusions based on the research 
assumptions H1 and H2 are relatively robust. 

6. Conclusions and Policy Recommendations 

From the perspective of enterprise R&D human resources investment, using the empirical 
evidence of A-share listed companies in Shanghai and Shenzhen from 2015 to 2019, this paper 
empirically tests whether tax preference can promote enterprises to expand R&D posts, so as 
to attract more scientific research personnel for employment and increase R&D human 
resources investment, And the regulatory role of enterprise R&D Expenditure: the research 
conclusions are as follows: tax preference has a significant positive impact on the setting of 
enterprise R&D posts, and tax preference is conducive to stimulate enterprises to increase R&D 
posts and meet the employment needs of scientific researchers; R&D expenditure can 
strengthen the positive effect of tax preference and promote enterprises to further expand R&D 
posts. 
According to the above research conclusions, the current preferential tax policy system should 
be improved: at the enterprise level, the addition and deduction proportion of enterprise R&D 
manpower expenditure should be appropriately increased (for example, the addition and 
deduction proportion of five insurances and one fund for personnel directly engaged in R&D 
activities and the labor expenses of external R&D personnel should be further increased); At 
the individual level, we should improve the preferential tax policies for equity incentives for 
scientific researchers, expand the scope of deferred tax incentives for equity incentives, and 
appropriately reduce the individual income tax rate for scientific researchers, so as to give 
better play to the role of tax incentives in encouraging enterprises to increase R&D investment, 
especially human capital investment. 
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