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Abstract 

With its strong linkage effect and intensive high technologies, the automotive industry 
has become one of the pillar industries for national economic development. In the wake 
of the progress of economic globalization, international automobile brands are flooding 
into the Chinese market, imposing competitive pressure on local brands. In this work, it 
is of great significance to analyze the relationship between stock liquidity and R&D input 
of the automotive industry. 
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1. Introduction 

Most of the current research studying factors which affect R&D input of an enterprise is 
concentrated on enterprise size, market share, and equity structure, etc., whereas empirical 
study on the relationship between stock liquidity and R&D input specialized in the automotive 
industry is in wanting. The automotive industry, however, is closely intertwined with the 
development course of China's manufacturing industry, hence it is indispensable to empirically 
examine the listed companies in the automotive field. In the light of the above, this research 
therefore takes listed companies in the automotive industry as a sample to explore the impact 
of stock liquidity imposing on enterprises’ R&D input from a micro perspective. 

2. Literature review and hypothesis proposal 

2.1. Literature review 

The academic circle thinks that stock liquidity hinders enterprise’s R&D input, as reflected in 
the risk of hostile takeovers [1] (Stein J. Takeover Threats and Managerial Myopia [J].Journal of 
Political Economy, 1988, 96:61- 80.). While some others reckon that stock liquidity actually 
promotes an enterprise’s R&D input, and Maug's study reveals that large shareholders in high 
liquid enterprises will engage in more monitoring activities, which contributes to more 
effective monitoring and promising stock prices, inducing managers to invest in long-term R&D. 

With respect to the first idea, according to the research about dislocation of hostile takeover 
regulation model [2], it can draw the conclusion that hostile takeover is mainly manifested in 
the passive yet hasty administrative body and the weak response of judicial authorities, but the 
Chinese courts have the common practice of respecting the administrative body’s decisions in 
terms of its adjudication, which in turn, is somewhat preventive and controlling in this regard 
[3]. Combined with the industrial context, the demanding technical requirements of automobile 
industry on the scale of production lines have resulted in the fact that majority of companies in 
the industry are managed by family succession or controlling shareholders, which reduces the 
possibility of hostile takeovers [4]. 



Volume 2 Issue 8, 2021 

DOI: 10.6981/FEM.202108_2(8).0043 

293 

Frontiers in Economics and Management 

ISSN: 2692-7608 

2.2. Hypothesis proposal 

This research aims to analyze whether stock liquidity promotes R&D input amidst the context 
of Chinese automotive market. Based on analysis of former pertinent research, this paper 
proposes the following hypotheses. 

H1: In the Chinese automotive sector, stock liquidity imposes a significant positive effect on 
enterprise's R&D input. 

3. Design of the study 

3.1. Sample selection and data sources 

The study takes the data of A-share listed automotive companies in Shanghai and Shenzhen 
stock exchange which have R&D expenditures from 2018 to 2020 as its sample, and the 
required data are from CSMAR database and Oriental Fortune Choice. 

Sample screening process: (1) exclude samples with no R&D expenditures; (2) exclude samples 
with missing data regarding the main research variables or control variables; (3) exclude 
delisted samples. 

After the above processing, 3330 enterprises’ valid data on annual balanced panel was finally 
obtained as the research object. 

3.2. Definition and measurement of variables 

3.2.1. R&D expenditure 

R&D expenditure is referred to measure the R&D input amount (hereinafter referred to as RDIA) 
of an enterprise.  

3.2.2. Stock liquidity 

Selecting Amihud illiquidity indicator as a measure of stock liquidity 

 

Table 1. Data variable table 
Variable Symbol Item Definition 

dependent 
variable 

R&D input 
amount 

R&D input amount Enterprise R&D expenditure 

Independent 
variables 

Amihud stock liquidity Indicator of measuring stock liquidity 

Controlled 
variable 

SOE Socially Owned Enterprise 
The value is 1 if the enterprise is a state-owned 

listed company, otherwise the value is 0. 
Fixed Proportion of fixed assets Ratio of net fixed assets to total assets 

Age Age of enterprise 
Natural logarithm of the number of years 

a company has been listed 
ROA Return on Assets Ratio of net profit to total assets 

CFO 
Net cash flow from operating 

activities 
Ratio of net cash flow from 

operating to total assets 
Size Enterprise size Natural logarithm of total assets 

Year Annual dummy variable 
The value of a specified year is 1, and the value of 

other years is 0 

 

3.3. Model construction 

(1) The 𝐴𝑚𝑖ℎ𝑢𝑑 liquidity ratio is employed as the liquidity index of the stock market: 

ILLIQ𝑗,𝑡 =
1

𝑛
∑

|𝑅𝑗,𝑑|

𝑣𝑜𝑙𝑢𝑚𝑒𝑗,𝑑

𝑛

𝑑
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Where ILLIQ𝑗,𝑡 refers to the illiquidity index of individual stock 𝑗 during the period 𝑡, while 𝑛 

represents the total number of trading days during the period 𝑡, |𝑅𝑗,𝑑| is the absolute rate of 

return of individual stock 𝑗  on the day 𝑑 , and 𝑣𝑜𝑙𝑢𝑚𝑒𝑗,𝑑  stands for the trading amount of 

individual stock 𝑗 on the day 𝑑 with the unit of one million Yuan. 

(2) 𝑅𝐷𝐼𝐴 = 𝑎𝑜 + 𝑎1𝐴𝑚𝑖ℎ𝑢𝑑𝑖,𝑡 + 𝛾𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖,𝑡 +∑𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡  

The above model is employed to examine the effect of stock liquidity (𝐴𝑚𝑖ℎ𝑢𝑑) on the RDIN of 
listed companies and the interaction of the two in a certain size of an enterprise. Where in the 
formula, RDIN is the amount of R&D input of the company, 𝐴𝑚𝑖ℎ𝑢𝑑𝑖,𝑡  refers to its stock liquidity 
in the first year, 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖,𝑡  represents the control variables in the model to explore the 

relationship between stock liquidity and R&D input of the company, while 𝑎𝑜  is the constant 
term, 𝛾 is the coefficient of the control variables in the model, and 𝜀𝑖,𝑡 stands for the random 

error. 𝑎1 judges the effect of stock liquidity on the enterprise’s R&D input. 

Upon the premise of controlling the relevant variables, provided that the coefficient 𝑎1 passes 
the significance test with a positive coefficient, then it indicates that hypothesis 1 prevails, i.e., 
stock liquidity positively contributes to enterprise’s RDIA in the Chinese automotive sector. 

4. Empirical results and analysis 

4.1. Descriptive statistics of main variables 

In this study, the descriptive statistical analysis regarding the examined variables is calculated 
by investigating a total of 3330 sets of data in terms of A-share listed automotive companies 
with R&D expenditures in the Shanghai and Shenzhen stock markets from 2018 to 2020. Table 
2 showcases the results of descriptive statistical analysis of the examined variables. 

 

Table 2. Descriptive statistics of main variables 

 Observations 
Average 

value 
Standard 
deviation 

Minimum 
value 

Median 
Maximum 

value 
RDIA 3330 72690.86 210000.00 40.16 15335.98 1600000.00 

Amihud 3330 277.46 2921.44 0.00 0.04 32662.00 
Returns per share 3330 0.00 0.00 0.00 0.00 0.00 

Cash flow 3330 9.97 1.84 4.75 10.05 15.35 
Age of enterprise 3330 2.59 0.53 1.39 2.48 3.37 

Ratio of fixed assets 3330 0.22 0.11 0.02 0.21 0.50 
Return on assets 3330 0.00 0.09 -0.71 0.01 0.19 
Enterprise scale 3330 22.61 1.47 17.95 22.58 27.52 

CFO 3330 0.02 0.07 -0.40 0.02 0.18 

 

The results in the table 2 have revealed a few points as follows:  

(1) The average value of RDIA of this enterprise is 72,690.86 with the maximum value 
1,600,000.00 and the minimum value 40.16, which manifests that the RDIA of A-share listed 
companies in Shanghai and Shenzhen stock exchange market varies greatly; whereas some 
even have a large difference compared to the average value, indicating that the RDIA of A-share 
listed companies is not average. Hence, it is necessary to increase the RDIA of listed companies 
by all means of optimized internal management and macro policy regulation so as to improve 
their innovation enthusiasm and ability in this regard, and to further enhance the 
competitiveness of listed companies in China. 

(2) From the analysis of stock liquidity of listed companies, it can be seen that the average value 
of Amihud is 277.46 with the maximum value 32,662.00 and the minimum value 0.00, 
indicating a stark difference in stock liquidity of A-share listed companies in Shanghai and 
Shenzhen stock exchange market. A few reasons attributing to this phenomenon, on the one 
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hand, listed companies have fewer stocks in circulation, which reduces stock liquidity; on the 
other hand, some listed companies with better liquidity increases stock trading, rendering the 
company's stock liquidity better. Yet by and large, the average annual turnover rate of listed 
companies is 277.46, reflecting an insufficient liquidity. 

(3) The average value of enterprise’s size is 22.61 with the extreme difference 9.57. From this 
perspective, though the differences in company size is not as large as the difference in RDIA or 
stock liquidity, yet such differences cannot be overlooked. The average value of enterprise’s 
size is 22.61, revealing that more listed companies are medium and larger size in the market. 
Compared with the average value of stock liquidity, which is biased towards smaller stock 
liquidity, stock liquidity in the Chinese A-share market where there are more large-scale 
companies, is relatively insufficient, making it a greater value examining on the stock liquidity 
on enterprise’s R&D investment. On the other hand, the standard deviation of enterprise’s age 
is 0.52, showing that the difference of firm age on R&D investment of listed companies is not 
significant and is a factor with less influence. 

4.2. Analysis of regression results 

 

Table 3. Regression analysis of the effect of stock liquidity on R&D input 
 (1) (2) 
 R&D input R&D input 

Amihud 0.002*** -0.105** 
 (0.001) (0.050) 

Returns per share  -1.6e+11 
  (1.1e+11) 

Fixed assets  0.000 
  (0.000) 

Cash flow  359.433 
  (737.978) 

Age of enterprise  1365.885 
  (3243.987) 

Ratio of fixed assets  -1.7e+04 
  (1.8e+04) 

Return on assets  -718.577 
  (8914.757) 

_cons 7.3e+04*** 4.9e+04*** 
 (0.145) (1.2e+04) 

N 3330 158 
F 14.996 4.8e+05 

r2_a -0.005 0.016 

Standard errors in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 

* represents the significance level of 10%, while ** 5% significance level and * * 1% significance 
level 

 

The significantly positive regression results in the above can well support the hypothesis H1, 
indicating that in the Chinese automotive sector, the RDIA of automotive firms will significantly 
increase as its increase in stock liquidity. 

The regression coefficient of listed company stock liquidity on enterprise’s RDIA is 0.002, which 
has passed the 1% significance test, representing that listed company stock liquidity has an 
affirmative contribution to company R&D input. On the basis of the above analysis, this research 
has verified its endogeneity hypothesis, consolidating its conclusion with valid research results.  
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5. Follow-up verification 

5.1. Robustness check 

Many of the empirical results in the empirical model may be subject to any contingency, 
resulting in listed company stock liquidity affecting enterprise’s R&D input [5-9]. With respect 
to this study, its conclusion of the moderating effect between stock liquidity and enterprise’s 
R&D input has passed the significance test, hence the empirical results must be verified by a 
robustness test. The robustness test is conducted by changing certain specific indicators and 
replacing them with new ones to repeat the experiment as per the original model, and 
afterwards, observe whether the results change as the alteration of the indicator parameters, 
or they remain consistent with the empirical results of the original parameters. Provided that 
the sign and significance of the coefficients of key variables are identical with the original 
indicator parameters even after the parameters are changed, then it proves to be robust.  

The study adopts the approach of explanatory variable replacement to test the robustness of 
this model, the results are shown in the following table. 

 

Table 4. Robustness test of the effect of stock liquidity on enterprise R&D input in the 
automobile sector 

 (1) (2) 
 Ratio of R&D input to operating income Ratio of R&D input to operating income 

Amihud 0.000*** -0.006*** 
 (0.000) (0.001) 

Returns per share  -2.0e+06*** 
  (3.5e+05) 

Fixed assets  0.982 
  (0.773) 

Cash flow  -8.886* 
  (5.234) 

Age of enterprise  -591.932 
  (409.568) 

Ratio of fixed assets  -163.763 
  (137.276) 

Return on assets  685.629*** 
  (221.242) 

_cons 496.735*** 2153.075** 
 (0.011) (1037.794) 

N 182 135 
F 39.059 1519673.010 

r2_a -0.006 0.532 

Standard errors in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 

 

The regression coefficients of listed company stock liquidity on firm R&D input in table 4 is 
found to pass the 1% significance test, revealing that listed company stock liquidity exerts a 
positive contribution to enterprise’s R&D input. The conclusion of this study concerning the 
effect of listed company stock liquidity on enterprise’s R&D input, together with the regulatory 
role of company size on the relationship between company stock liquidity and company R&D 
input, have passed the hypothesis of robustness test, which further underpin the conclusion of 
the study. 
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6. Conclusion and inspiration 

6.1. Conclusion 

From a macro perspective, there is a significant positive relationship between stock liquidity 
and R&D input of listed companies in Chinese automotive industry, i.e., as stock liquidity 
increases, enterprise's RDIA also increases significantly. For the purpose of testing its 
robustness, this study carries out a follow-up test by replacing variables and verifies that the 
relationship between stock liquidity and enterprise's R&D input in this market is still robust to 
a certain extent, which enhances the interacting relationship of stock liquidity and R&D input. 

6.2. Research inspiration 

Based on the above analysis, the following insights are obtained from this study: listed 
automotive companies shall grasp a deeper understanding of the importance of corporate 
innovation to its competitiveness. The innovation capability is an important factor to judge 
whether a company can keep up with the times and retain its market share all along, as well as 
a representation of its core competitiveness. However, the results in the descriptive statistics 
in this study reveal that the R&D input of listed companies in China's automotive industry is 
still in wanting. 

Over the course of innovation process, the RDIA is indispensable to start up an innovative task. 
Therefore, this study deems that shareholders of listed automotive companies shall be fully 
aware of the long-term investment and cultivated pertinent consciousness. On the 
government’s side, it should encourage enterprises to increase R&D input, provide policy and 
tax incentives for companies with innovation capability; meanwhile, it shall motivate listed 
automotive companies with more financing capital and capability to implement innovation into 
effect to gain their innovation momentum. 

References 

[1] Stein J. Takeover Threats and Managerial Myopia [J]. Journal of Political Economy, 1988, 96:61- 80. 

[2] Dislocation of Hostile Takeover Regulation Model and its Modification D922.287; D926; D922.291 

[3] Zhang Xindong, Li Juan, Does Stock Liquidity Promote Corporate Innovation Inputs? -- Evidence 
from Shanghai A-shares [J]. Science and Technology Management Research, 2017 (6):134-42.  

[4] Shen Dayong, On Stock Liquidity, Management Incentives, and Corporate Technology Innovation [J] 
Journal of Xi’an Jiaotong University (Social Science). 2017, 37 (5):31-39.  

[5] Feng Genfu, Liu Hong, Feng Zhaozhen et. Wen Jun. Will Stock Liquidity Promote Technological 
Innovation in Chinese Companies? [J]. Journal of Financial Research. 2017 (3):192-206.  

[6] Hu Yong, Li Yi, Qiao Yuanbo, Stock Liquidity and Firm Innovation - An Empirical Analysis Based on 
Innovative Industries [J]. Review of Investment Studies. 2016, 35(10):97-110.  

[7] Liang Biying, An Empirical Study on the Impact of Stock Liquidity on Corporate R&D Input [D]. 
Harbin Institute of Technology, 2018.  

[8] Wang Jing, A Study on the Impact of Stock Liquidity on Firm Innovation [D]. Yunnan University,2018. 

[9] Zhang Genming, Chen Qishi, A Study on the Influence of Institutional Investors on Corporate R&D 
Input- Based on Stock Liquidity Perspective [J]. Communication of Finance and Accounting, 2019 
(09):40-44. 


