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Abstract. According to the importance degree of technological innovation in different industries, 
factors and intensity influencing innovation are different. Enterprises should have a matching 
corporate governance structure to carry out effective innovation activities. Using data of Chinese 
listed companies from 2015 to 2018, this paper analyzes and compares the impact of corporate 
governance on technological innovation in labor-intensive, capital-intensive and technology-
intensive industries. Results show both similarities and differences exist in the relationship between 
corporate governance and technological innovation in the three industries. Previous literatures 
mainly focused on the relationship between corporate governance and innovation in a single industry, 
ignoring the comparison among different industries. By analyzing differences among industries, this 
paper proposes corporate governance should be matched with the characteristics of industries to 
better improve innovation, which is the application and expansion of the corporate governance theory 
in the field of innovation. 
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1. Introduction 

In the era of knowledge-based economy in the 21st century, with the acceleration of the process 
of global economic integration and the increasingly fierce competition in the international market, 
technological innovation has become a focus of economic and social issues. Nowadays, China has 
entered the critical period of growth power conversion, facing the pressure of supply-side reform and 
production efficiency improvement internally, and confronting the uncertainty of trade conditions as 
well as financial environment transformations externally. The Nineteenth National Congress of the 
Party regarded innovation as "the first motive force leading development ". As one of concrete 
contents in the first motive, technological innovation is the core impetus to promote the rapid 
economic growth and the power of speeding up the development of enterprises. This paper analyzes 
relationship between corporate governance elements and technological innovation.  

2. Literature Review 

For relationship between corporate governance and innovation, scholars mainly focus on the 
influence of corporate governance factors such as equity structure, board structure and incentive 
mechanism on technological innovation of enterprises. 

First, equity structure: Baysinger(1991) acknowledged equity concentration has a positive impact 
on technological innovation investment. Conversely, Bai et al. (2008) obtained a U relationship 
between the equity concentration and innovation. Second, the structure of the board of directors: 
Shaker (2000) thought the proportion of external directors can be negatively related to technological 
innovation. Conversely, Feng et al. (2007) believed the independent director system can improve 
development of enterprise innovation.  
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3. Data Description and Theoretical Analysis 

3.1 Data Description 

Using the CSMAR database, this paper analyzes listed companies in various industries from 2015 
to 2018. The total number of observations is 10711. After excluding extreme value, abnormal value 
and incomplete data, the number of various variables is 9912, accounting for 92% of the number 
before processing. The data is representative and can be used for subsequent analysis. 

3.2 Theoretical Analysis 

Since the remuneration of managers is usually a short-term incentive, managers are more inclined 
to short-term cash out but ignore the long-term development. Long-term incentive policies can unify 
individual targets of managers and long-term goals of the enterprise.  

Hypothesis 1: Salary and equity incentives promote innovation. 
Independent directors are different from internal directors because they have richer industry 

background and knowledge. Therefore, they can better find opportunities for innovation. Separation 
of the two positions enables the company to use directors to monitor the general manager to ensure 
the effectiveness of innovation decisions.  

Hypothesis 2: The independence of the board of directors and the separation of the two positions 
of chairman and general manager has a positive impact on innovation investment. 

According to above theoretical analysis and assumptions, the following regression model is 
constructed to study how corporate governance affects the enterprise technological innovation: 
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In the formula, i and t represent industry and time.  is the constant term and ௜,௧ is the error 

term. Meanings of variables are as follows: 
This paper uses the proportion of R & D expenditure to operating income (rd_in) to measure the 

intensity of technological innovation. Explained variables mainly include :(1) incentive mechanism: 
a. salary incentive, expressed by the total annual salary of directors, supervisors and senior executives 
(salary, billion yuan). b. equity incentive, expressed by directors, supervisors and senior executives’ 
shareholding ratio sum (equity). Incentive (tech) of technicians is expressed as 1 if equity incentive 
is in place and expressed as 0 if there is no equity incentive. (2) board structure: a. board size, 
expressed by the total number of directors(board). b. independence of directors, expressed as the 
proportion of independent directors (indepen) in the board. c. leadership structure of the board of 
directors, expressed by the separation of chairman and general manager. 1 and 2 represent the 
combination and division of the two positions respectively. (3) Equity balance: a. equity concentration: 
using the largest shareholder's shareholding ratio (share1) and its square (s_share1). b. equity balance: 
measured by the sum of the second to tenth largest shareholder shareholding ratios (share2). 
Separation of ownership and control: measured by difference (separation) between control and 
ownership. Control variables include :1) enterprise size. selecting operating income to represent 
enterprise scale (size). (2) asset-liability ratio. (3) industry effects (indus). (4) annual effects (year), 
this paper set up four annual virtual variables with 2015 as reference to control the impact of time on 
the innovation. 

4. Empirical Results and Analysis 

4.1 Descriptive Statistics 

Descriptive statistical is shown in Table 1. Lower and upper quartile of the ratio R & D expenditure 
to operating income are 0.0191 and 0.054, indicating innovation investment of listed companies is 
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different. For board structure, lower and upper quartile of the proportion of independent directors are 
0.3333 and 0.4286, indicating independence of directors is basically uniform. Results of the second 
to tenth largest shareholders' shareholding ratio are all smaller than results of the first largest 
shareholder's shareholding, implying the phenomenon of a single-large shareholder is common. 

 
Table 1. Descriptive statistics 

 
 

Table 2. Classification of industry 

 
 

Table 3. Regression by industry 
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4.2 Regression Results by Industry 

This paper classifies 21 industries to labor-intensive, capital-intensive and technology-intensive 
three categories based on industry classification results of Dang and Lu (2014). Industry division 
criteria is shown in Table 2 and regression results are shown in Table 3. 

Regression results show similarities in the industries: results in incentive mechanism are basically 
the same. Proportion of independent directors is positively related to innovation investment. For 
equity structure, since the coefficients of the shareholding ratio of the first largest shareholder are 
negative, and coefficients of its square are positive, a significant U relationship between equity 
concentration and innovation proved. 

Labor-intensive industries and capital-intensive industries have commonalities. First, separation 
of chairman and general manager has a significant positive impact on technological innovation. 
Independent supervision to managers by the board of directors is conducive to innovation in labor-
intensive and capital-intensive industries. Second, separation degree of control and ownership of the 
main controller is positively related to innovation.  

The tool variable method is used to handle endogenous problems. Salary incentive plans for 
management in a company needs to take incentive provided by other competitors in the industry into 
consideration, and incentive compensation provided by competitors should not have a direct impact 
on the innovation of the enterprise. Therefore, this paper uses directors, supervisors and senior 
managers’ salary-industry average as a tool variable. Table 4 shows regression results using the tool 
variable. After excluding the endogeneity, regression results are basically consistent with the above, 
so the hypotheses are basically verified. 

 
Table 4. Tool variables analysis 
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4.3 Robustness Test 

To ensure the accuracy and reliability of the conclusion, this paper carries out two robustness tests. 
One is to replace the dependent variable with the proportion of R & D technicians (R & D technicians 
/ total staff, employ), and the other is to add the regional marketization factor(market) to independent 
variables. 

 
Table 5. Robustness test 1 

 
 
Regression results of the first robustness test show in Table 5. The influence of the remuneration 

incentive is still significant in technology-intensive enterprises. In the second robustness test, the 
regional marketization is added to explanatory variables, and regression results are shown in Table 6. 
Referring to the market index in 2016, the average value of the market index is 6.72, and provinces 
above the average value present as 1 and below as 0. Based on the province where the enterprise is 
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registered, the marketization degree of each enterprise is obtained. After considering the degree of 
marketization, regression results are basically consistent with previous ones, so the reliability of 
results are proved.  

 
Table 6. Robustness test 2 

 

5. Main Conclusions and Policy Recommendations 

This paper examines common and different effects of corporate governance on technological 
innovation in three industries and draws following conclusions: the commonality in three industries 
(1) salary and equity incentive have a significant positive impact on the technological innovation;(2) 
The size of the board of directors and independence of directors are conducive to innovation;(3) U 
relationship between equity concentration and innovation investment exist. Differences among 
industries, reflecting in technology-intensive industry :(1) The impact of equity incentives of 
technicians on innovation investment is significant ;(2) Separation of chairman and general manager 
is not conducive to innovation;(3) Equity balance is negatively related with innovation. Based on 
conclusions, this paper puts forward the following policies: enterprises should (1) establish a good 
incentive mechanism, improving the executive compensation, and adopt the long-term incentive 
mechanism such as the equity incentive. In addition, technology-intensive enterprises should also 



BCP Business & Management EMSD 2021
Volume 15 (2021) 
 

305 

focus on rewards of technicians; (2) prevent ownership structure from being too dispersive;(3) 
improve the board system and improve independence of directors.  
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