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Abstract: This study in China A-share listed companies explores the potential benefits of executive 

shareholding to firm innovation performance. A sample of more than 1000 companies were used for 

analysis. Results of the study support to the authors’ main prediction--executive shareholding is 

positively related to innovation performance. Furthermore, the R&D investment has a intermediary 

effect among them, and the value is 5.651, accounting for 14% of total effect. 
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1. INTRODUCTION 

Academic researchers have done lots of surveys to explore the importance of executive shareholding 

on innovation performance of a firm. Most of them hold the view that executive shareholding has a 

positive correlation with innovation performance, however, previous studies lacks focus on the 

mechanism between these two. There is some evidence suggest that a firm’s executive shareholding 

leads to higher R&D investment, which improves its core competitiveness and innovation 

performance. Base on that, this paper takes China A-share listed companies as samples to test and 

verify the mechanism, which is meaningful to further our understanding of the related areas. In the 

following section, we firstly draw on previous literature and put related theory and hypotheses. The 

study then introduces data and methodology used. In the next part, we test our hypotheses with some 

certain method. Finally, we conclude with a discussion of results, and make some suggestions. 

2. THEORY AND HYPOTHESES 

2.1 Executive shareholding on Innovation performance 

In the context of the principal-agent system, executive shareholding could mitigate conflicts between 

company owners and senior management[1]. Research shows that executive shareholding system will 

bring two opposite effects, namely entrenchment and convergence-of-interest[2]. At present, the 

convergence-of-interest is still dominant because of low percentage of executive shareholding. That 

is to say, equity incentive could encourage senior managers to make right decision to win more 

revenue. For example, Dong J, Gou N[3] hold the view that the more shareholdings of executive, the 

higher innovation performance. In summary, the study proposes the hypothesis H1. 

H1: Executive has a positive correlation with innovation performance of firms. 
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2.2 Executive shareholding on R&D investment 

Fundamentally, there are two key roles of executives: (1) identifying new opportunities and demands 

of markets, (2) making significant decision such as R&D investment, corporation with other partners 

and so on. Therefore, it is critical to understand how managers’ shares influence its R&D investment. 

Generally speaking, senior managers are tend to lessen R&D behaviors in order to avoid high risks 

brought by such activities. In the long run, it will do harm to firm’s sustainable development. 

Executive shareholding system ,which connect benefits of managers with corporation performance 

will mitigate this kind of conflict. In another words, shares will increase executives’ enthusiasm to 

invest R&D for a long-term foothold. Therefore, we hypothesize that firms with a higher executive 

shareholding will have more R&D investment. 

H2: Executive shareholding promotes R&D investment. 

2.3 R&D investment on innovation performance 

R&D behavior is critical to firm’s existence. Increasing R&D investment means that companies have 

stronger technical means to create new products to keeping up with changing market demands. Jia 

Chunxiang, Liu Yanjiao support that firms must place R&D activities at key locations[4]. Yang Lin, 

Duan Muyu[5] found R&D investment has a positive correlation on innovation performance. 

Therefore, this study hypothesizes that R&D investment benefits innovation performance.. 

H3: R&D investment will improve innovation performance. 

3. DATA AND METHODOLOGY  

3.1 Mediation Effect Model 

The mediating effect can explore the mechanism of the influence of dependent variables on 

independent variables. In short, the mediating effect refers to the effect of X on Y through M. Taking 

three variables as an example, the mediating effect can be expressed as the following three equations: 

321 e+bM+xc'=Y ,e+ax=M  ,e+cx=Y
,the model is shown below. 

 

Figure 1. Mediation Effect Illustration   

In this paper, X, Y, M namely means executive shareholding, innovation performance and R&D 

investment. 
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3.2 Data Source and Measures 

All data uses in this study is collected from “Csmar” database. Considering the core issues of this 

paper, the author adapts China A-share listed companies firms during the period from 2013 to 2018. 

And then, we do the cleaning as following rules, 

ST or PT listed companies, 

Firms with abnormal financial status or missing required information , 

Firms established before 2013.  

After the above processing, 3189 observation points are reserved to test and verify the hypothesis. 

All extreme datas have been processed to lessen adverse influence. 

3.2.1 Dependent variable: Innovation performance 

As indicated above, the dependent variable for this research is the innovation performance (P) and 

could be measured by the number of patents or new product. However, related information about new 

products such as profit and quantities, is hard to obtain, so this paper chooses the number of patents 

as dependent variable. 

3.2.2 Independent variable: Executive shareholding 

The shareholding of executives (esr) is a effective mean to stimulate senior management to make 

right decision, which benefits sustainable development. Esr means the numbers of shares held by 

executives divide the total number of shares. 

3.2.3 Mediation variable: R&D investment 

R&D investment (rdi) could be measured by R&D staff input or investment. This paper adapts the 

latter one, choosing the proportion of R&D investment in operating income as indicator. 

3.2.4 Control variables: Firm scale, The ratio of liabilities and assets, Rate of return on assets 

The ratio of liabilities and assets (lev) and company scale(size) will influence sustainable 

development of firms. Generally speaking, the bigger the company, the more R&D investment and 

innovation performance. As for lev, a appropriate ratio is good for companies’ development. Rate of 

return on asset (roa) reflects on profitability of firms. 

Table 1. Variable Name and Its Assignment 

Variable type Name Variable assignment Symbol 

Dependent variable 
Innovation 

Performance 
Ln(numbers of patents) P 

Independent variable 
Executive 

shareholding ratio 

Numbers of shares held by 

executive / Total number of 

shares 

esr 

Covariables 

The ratio of liabilities 

and assets 
Debts/Total assets lev 

Company scale Ln(total assets) size 

Rate of Return on 

Assets 
Income/Average assets roa 

3.3 Model Construction 

To test and verify the hypotheses put forward above, this study design the following three model: 

(1)Regression model of executive shareholding on innovation performance 
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 P =  β0 +  β1esr +  β2lev +  β3size +  β4roa + ε                                    

Regression model of executive shareholding on R&D investment 

 Rdi =  γ0 +  γ01esr +  γ2lev + γ 3size + γ 4roa + ε                                    

(3)Mediation test model of R&D investment on innovation performance 

 P =  δ0 +  δ1esr +  δ2rdi +  δ3lev +  δ4size +  δ5roa + ε             

4. ANALYSIS AND RESULTS 

4.1 Descriptive Statistics 

The average number of patents is almost 51, with a range from 0 to 979 across our sample firms. The 

asset-liability ratio is from 0.006 to 0.819, which reflects that the operating capacity of sample firms 

is weak to some degree. From the mean of rdi, we can read that plenty of sample firms put less 

emphasis on R&D investment. Furthermore, the average of return on assets is 0.628, while the 

minimum is -0.605. Pearson test shows that all coefficient is below 0.5, which means there is no 

severe auto-correlation (see Table 2). 

Table 2. Descriptive Statistics and Pearson correlation coefficient matrix of main variables 

Variable Mean 
Std. 

Dev. 
Min Max 1 2 3 4 5 6 

1.p 50.936 124.910 0.000 979.000 1      

2.esh 0.125 0.182 0.000 0.670 0.143*** 1     

3.rdi 4.795 4.068 0.080 24.170 0.037** 0.203*** 1    

4.lev 0.328 0.193 0.006 0.825 
-

0.131*** 

-

0.219*** 

-

0.267*** 
1   

5.size 21.916 1.172 19.951 25.727 0.492*** 
-

0.408*** 

-

0.283*** 
0.440*** 1  

6.ora 0.301 0.628 -0.605 3.721 0.021 -0.018 0.156*** -0.021 
-

0.012 
1 

(1) * means p<0.1, ** means p<0.05, *** means p<0.01; (2) obs=3189 

4.2 Regression Results Analysis 

As shown in table 3, with the increase of executive shareholding, the number of patents is 

improving(β=40.345, P<0.01), so Hypothesis 1 is verified. Obviously, Hypothesis 2 and 3 are both 

established. Therefore, R&D investment plays a mediating role in executive shareholding and 

innovation performance. 

Table3. Results of Regression and Mediation Test 

Variable P Rdi. P 

 Model1 Model2 Model3 

1.Esh 40.345*** 2.252*** 34.693*** 

2.Rdi   2.509*** 

3.Lev -59.990*** -3.555*** -51.071*** 

4.Size 55.802*** -0.581*** 57.260*** 

5.Roa 5.984** 0.989*** 3.506 

F Value 249.634 124.451 206.667 

R-sq 0.241 0.136 0.247 
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To further explore the mediation effect of executive shareholding on innovation performance, this 

study uses “Process” written by Andrew F. Hayes. First of all, set Bootstrap sample to 500, choose 

Model number to 4 and confidence intervals to 95%, meanwhile, the sampling method is “Bias 

Corrected”. As shown in the table below, the confidence interval (LLCI=3.084，ULCI=8.714) don’t 

include 0, which means the mediation effect of R&D investment is significant, and the indirect effects 

is 5.651. In addition, the direct effect of executive shareholding on innovation performance is 34.693. 

The results show that R&D investment has partial mediation effect of executive shareholding on 

innovation performance, and proportion of total effects is 14.00%.  

Table4. Mediation Effect Test of Rdi 

 Effect value T value 95% Confidence Intervals SE 

Direct effect 34.693 3.114 12.851 56.535 11.140 

Indirect effect 5.651 -- 3.084 8.741 1.463 

5. CONCLUSION 

This research investigates how the executive shareholding influence a firm’s innovation performance. 

Findings based on a sample of more than 1000 China firms during the period from 2013 to 2018. 

Results of the paper support that executive shareholding is positively related to innovation 

performance, and R&D investment plays a partial mediating role. Fundamentally, based on our 

empirical findings, enterprises should balance the executive shareholding ratio. Meanwhile, try to 

stimulate senior management to increase R&D behaviors. Make some rules to reduce accountability 

for R&D failures, and lessen short-sighted behaviors. 
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