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Abstract: With the rapid development of economy, enterprises need to rely on technology to gain 
competitive advantage, so innovation ability plays a vital role in the long-term sustainable 
development of enterprises. This paper takes China's listed A-share companies from 2016 to 2021 
as the research object, and uses SPSS software to analyze the relationship between R&D investment 
and enterprise performance under the adjustment of executive compensation. The results show that 
R&D investment is negatively correlated with short-term enterprise performance and positively 
correlated with long-term market value. In the incentive mechanism of executives, the salary 
incentive plays a significant positive role in regulating the relationship between enterprise R&D 
investment and enterprise performance. Finally, the conclusion of this study and the corresponding 
enlightenment are put forward. 

1. Introduction 
In the Internet era, innovation capability has become a key indicator to measure the country's 

comprehensive national strength, and it is also the key for enterprises to maintain their core 
competitiveness. Innovation is the power source of enterprise development. If an enterprise wants to 
maintain its own market share and core competitive advantage, it must continuously carry out 
research and development activities. Research and development is the foundation of innovation 
ability. By increasing investment in research and development, enterprises can master advanced 
technologies, thus possessing their own core competitive elements and realizing high-quality and 
sustainable development of enterprises, which is beneficial to expanding production scale and 
increasing market share. 

The promotion of research and development to corporate performance is closely related to the 
senior management of the enterprise. The principal-agent theory aims to solve the bilateral 
principal-agent conflicts at all levels of the company. In the principal-agent relationship, the 
principal puts forward the service demand to the agent and gives it certain rights to form an agency 
relationship. In the agency relationship, when there is a conflict of interests, the agent will ignore 
the demands of the principal out of the pursuit of self-interest maximization, and the principal is 
difficult to detect. Their goal is to maximize the benefits of the enterprise, so that they can obtain 
equal benefits. For the management of the enterprise, the uncertainty of innovation activities makes 
it possible for them to take evasive measures to prevent risks. In this case, it conflicts with the 
demands of the clients. We can adopt appropriate salary incentives for the senior management to 
promote the managers to adopt strategic decisions that are more beneficial to the high-quality 
sustainable development of the enterprise. 

At present, most researches have been done on the relationship between research and 
development investment and short-term financial performance of enterprises, but there is also a part 
of enterprise market value growth in enterprise performance. The existing researches are 
insufficient in this respect, and there is little research on the intrinsic relationship among executive 
compensation incentives, research and development investment and enterprise performance. How to 
explore the relationship between R&D investment and corporate performance from the perspective 
of executive compensation incentives? This paper focuses not only on the short-term performance, 
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but also on the long-term performance of the enterprise. It takes executive compensation incentive 
as the adjustment variable, and explores the relationship between research and development 
investment and enterprise performance by analyzing 87 companies listed in Shanghai and 
Shenzhen. 

2. Literature Review and Research Hypothesis 
2.1 Literature Review 
2.1.1 The Influence of r&d Investment on Enterprise Performance 

Innovation is the key to leading the economic growth of enterprises, and enterprises must rely on 
endogenous innovative behaviors if they want to achieve development and good economic benefits. 
The technological advantages generated by innovation maximize the utility of enterprise resources 
by recombining production factors, thus realizing the sustained growth of enterprise economic 
benefits. Compared with domestic researchers, foreign researchers pay attention to enterprise 
innovation earlier, the disclosure system of financial data such as R&D expenditure is relatively 
earlier and more comprehensive, and the research on the relationship between enterprise R&D 
investment and business performance is also relatively earlier. In recent years, it is the mainstream 
view that R&D investment has a significant positive impact on enterprise performance when 
scholars study the relationship between the two, but there are also a few scholars who put forward 
different opinions. 

(1)Positive correlation 
In 2006, Bou-Wen Lin, et al. collected the patent number and business operation data of 

American science and technology listed companies, and considered that there was a significant 
positive correlation between R&D investment and business performance. Brian P. Cozzarin's 
research in 2008 found that the innovation ability of enterprises has a far-reaching impact on 
enterprise performance. Compared with enterprises with higher R&D investment, enterprises with 
more manpower and funds invested in R&D have better enterprise performance. In 2010, Sohn et al. 
studied the relationship between the number of patents generated by the expenditure on scientific 
and technological innovation of enterprises and the operating efficiency of scientific and 
technological investment-oriented enterprises, and concluded that the number of patents depends on 
the amount of R&D investment, and the R&D investment has a significant positive correlation with 
the sales revenue of enterprises. Wen-Hsiang Lai, et al. studied most enterprises in made in taiwan, 
China in 2010, and believed that the manpower and R&D costs paid by most companies in this 
industry in technology development would promote the competitiveness of enterprises, and then 
achieve rapid development. 

Qiu Yunjie et al. (2016) found that the innovation behavior of enterprises will significantly affect 
the performance of enterprises, and when the R&D expenditure increases[1], the profit rate and 
production efficiency will increase. In 2019, Xie Zhuona selected the sample data of GEM listed 
companies from 2013 to 2017, and empirically studied the interaction among three factors: R&D 
investment, business performance and corporate financing. She believed that increasing the 
expenditure on technological innovation and product innovation would improve the business 
performance of enterprises. Zhang Yang's empirical research in 2020 analyzed the data of 300 
high-tech companies in Beijing, Tianjin and Shenzhen from 2010 to 2018, and found that the 
increase of the company's expenditure on technology R&D and innovation will bring about the 
growth of business performance; The profitability of enterprises will become stronger with the 
increase of innovation investment. 

(2) R&D investment is negatively correlated with financial performance 
Nunes studied some technology-intensive enterprises in 2012, using financial indicators such as 

sales revenue as enterprise performance, and studied the relationship between R&D investment and 
enterprise performance. It was concluded that the relationship curve between R&D investment and 
enterprise performance was U-shaped, which indicated that R&D investment would have a negative 
impact on enterprise performance in the early stage, and gradually have a positive promoting effect 
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after the bottom point. 
(3) There is no correlation between R&D investment and enterprise performance. 
Cazavan Jeny analyzed the information of some French companies in 2016, and found that 

increasing investment in technological innovation and other aspects would promote the sound 
development of corporate financial performance. R&D investment has no correlation with the 
company's operating performance, and it is considered that R&D investment has nothing to do with 
corporate performance. 

2.1.2 Research on the Relationship between Research Investment and Enterprise 
Performance Based on Executive Compensation Incentive 

Executive motivation refers to the motivation of senior managers in the corporate governance 
structure. As the core decision-making layer of an enterprise, senior managers are responsible for 
making important decisions and become the key to the survival of the enterprise. The degree of its 
influence on the business performance of enterprises is often related to the level of incentives 
received, so how the effect of implementing incentives to executives affects the business 
performance has attracted the attention of scholars. 

Farooque et al. (2018) selected the correlation between corporate executive compensation 
company performance and governance in emerging markets under different systems and 
governance environments, and selected 432 listed companies in Thailand to study their data from 
2000 to 2022[2]. There is an obvious positive relationship between executive compensation and 
performance, corporate governance and performance. Domestic research, Sheng Mingquan et al. 
(2016). As for salary incentive, most studies show that salary incentive is helpful to improve the 
innovation performance of enterprises. Balkin et al. examined the relationship between executive 
compensation and R&D investment in high-tech companies, and the results showed that there was a 
positive correlation between them. Ma Wencong and other studies found that in traditional 
enterprises, salary incentive has a significant positive moderating effect on the relationship between 
R&D investment and innovation performance. Li Chuntao and Song Min studied the influence of 
executive compensation incentive on innovation investment under different ownership structures in 
China, and believed that compensation incentive can promote enterprise R&D[3]. 

2.2 Research Hypothesis 
2.2.1 Relationship between r&d Investment and Enterprise Performance 

The purpose of strengthening R&D investment is to improve the financial performance of 
enterprises, but the research and development of new products often takes a certain time, and the 
positive impact of R&D investment on enterprise performance has a certain lag. Liuyong and Xu 
Xuanlian (2020) collected some data of SMEs listed on the board, and found that the expenditure of 
enterprises in the field of technological innovation had no positive impact on the current business 
performance of enterprises, but had a significant negative impact. In 1986, Connolly Hirsch 
analyzed the index data of the top 500 enterprises, and found that the more R&D investment, the 
lower the return on investment and the lower the profit rate of the enterprises. Therefore, the 
relationship between them was negatively correlated[4]. 

Most of the existing researches focus on R&D investment and short-term performance of 
enterprises, but the performance of enterprises can't just look at the short-term financial 
performance, especially for R&D investment, an activity with a long return period. Therefore, in 
addition to the short-term financial performance of enterprises, we also added the research on the 
long-term performance of enterprises, that is, the market value, in order to more comprehensively 
analyze the relationship between R&D activities and enterprise performance. Therefore, the 
hypothesis is put forward: 

H1a: Enterprise R&D investment has a negative impact on enterprise financial performance. 
H1b: The R&D investment of enterprises has a positive impact on the market value of 

enterprises. 
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2.2.2 Executive Compensation Adjustment Function 
According to the hypothesis of economic man, managers will measure private costs and private 

benefits when making innovative decisions, so as to maximize their own benefits. Once the private 
cost of carrying out an innovative project exceeds the private benefits it can bring, managers will 
reduce or even give up the innovative activity. 

By increasing salary or shareholding ratio to implement incentive policy for senior executives, 
the self-interest of senior executives can be closely combined with the interests of enterprises and 
shareholders, so that the goal of senior executives for enterprise development can be changed from 
the pursuit of short-term profit maximization to the pursuit of enterprise value maximization, thus 
actively increasing the intensity of R&D investment, attaching importance to R&D activities and 
increasing the rate of return of R&D investment as much as possible. Therefore, hypothesis is put 
forward. 

H2: Executive compensation incentive can positively regulate R&D investment and enterprise 
performance. 

3. Research Design 
3.1 Variable Selection 
3.1.1 Explained Variable 

The performance of the explained variable enterprise includes financial performance and market 
value. Financial performance indicators are measured by ROA. ROA is the return on assets, which 
is equal to the ratio of net profit after tax to total assets. The market value index is measured by 
Tobin's Q value based on the research of Pan Haiying et al. (2019) and Luo Dongliang (2019)[5.6]. 

3.1.2 Explanatory Variable 
The explanatory variable is R&D investment, and the ratio of R&D expenditure to operating 

income is selected as the index of R&D investment. 

3.1.3 Regulated Variable 
In this paper, executive compensation incentive is regarded as the adjustment variable. Company 

executives are defined as all directors, supervisors, presidents, managers, secretaries of the board of 
directors and other senior management personnel (referred to as Dong Jiangao for short) specified 
in the company's articles of association. The incentive is expressed by the total annual salary of the 
supervisor (unit: 100 million yuan)[7]. 

3.1.4 Control Variable 
This paper chooses enterprise scale and asset-liability ratio as control variables. The scale of an 

enterprise plays a key role in financial performance. The natural logarithm of total assets is chosen 
as the measure of enterprise scale. Asset-liability ratio is a kind of capital structure, and the 
difference of capital structure will have an impact on the performance of enterprises. Asset-liability 
ratio is selected as the index[8]. 

Table 1 Variable Definition 
Type Name code Measurement method 
Explained 
variable 
 

return on total assets ROA Net profit/total assets 
Tobin q value TQ Company market value/company 

replacement cost 
Explanatory 
variable 

R&D investment accounted for the 
proportion of operating income 

R&D R&D investment/operating income 

regulated variable Executive compensation incentive S Board of Directors + Board of Directors 
+ Senior Management 

Control variable Enterprise asset scale LGTA Natural logarithm of total assets 
Asset-liability ratio ZFL Total liabilities/total assets 
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3.2 Sample Selection and Data Source 
In this paper, China's A-share listed companies in 2016-2021 are selected as samples, and 10,074 

data missing objects and 6,378 years of discontinuous data are deleted. The data in this paper comes 
from Guotai 'an database[9]. 

4. Empirical Analysis 
4.1 Descriptive Statistic 

According to the selected samples, descriptive statistical analysis was carried out by SPSS, and 
the results are shown in Table 2. 

As can be seen from Table 2, the average R&D investment of the sample accounts for 5.1049(%) 
of the company's operating income, and the R&D investment intensity is relatively insufficient. The 
maximum value is 110.9, and the minimum value is 0.001, which shows that there is a big 
difference in R&D investment among enterprises. ROA represents the return on total assets of an 
enterprise. In the sample data, the minimum rate of return is -1.68, the maximum rate of return is 
4.49, the overall average is 0.0379, and the standard deviation is 0.09352. It shows that there is a 
significant gap between the operating benefits of listed companies in China, but most of them are in 
a profitable state. At the level of executive incentive, the average salary of directors' supervisors is 
0.0905 billion yuan, the maximum value is 213 million yuan, and the minimum value is 0.001. 
There is a big difference. It can be seen that there are obvious differences in the remuneration 
packages given to senior managers by different listed companies[10-11]. 

Among the control variables, there is a big gap between the maximum value of the sample 
enterprise scale of 2,733.19 billion yuan and the minimum value of 0.54 billion yuan, which 
indicates that the sample companies have different scales, involving listed companies of different 
scales, and the research results are universal. The maximum asset-liability ratio is 5.91, and the 
minimum is 0.01. There are obvious differences in capital structure among enterprises, and there is 
polarization phenomenon, and some enterprises' debt level is high. 

Table 2 Descriptive Statistic 
Name Number Min Max Mean SD 
R&D investment accounts for the proportion of 
revenue 

12048 0.0001 110.9 5.1049 5.52901 

Tobin Q 12048 0.64 92.25 2.1137 1.77591 
ROA 12048 -1.68 4.49 0.0379 0.09352 
executive pay 12048 0.001 2.13 0.0905 0.09279 
Asset-liability ratio 12048 0.01 5.91 0.415 0.20695 
total assets 12048 0.54 27331.9 194.0364 945.02815 

4.2 Correlation Analysis 
Table 3 Correlation Analysis 

 ROA Tobin Q R&D investment 
accounted for the 
proportion of operating 
income 

Total 
assets 

Asset-liability 
ratio 

Executive 
pay 

ROA 1.000***      
Tobin Q 0.136** 1.000***     
R&D investment 
accounted for the 
proportion of 
operating income 

-0.080** 0.175** 1.000**    

Total assets 0.001 -0.086** -0.083** 1.000***   
Asset-liability ratio -0.333** -0.191** -0.194** 0.163** 1.000***  
Executive pay 0.135** -0.011 0.024** 0.169** 0.113** 1.000*** 
As shown in Table 3, Tobin's Q value of the explained variable and R&D investment of the 

explained variable are significant at the level of 5%, while ROA and R&D investment of the 
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explained variable are significant at the level of 5%, so there is a correlation between the explained 
variable and the explained variable. 

4.3 Regression Analysis 
4.3.1 Study the Impact of Investment on Enterprise Performance. 

SPSS statistical software is used for analysis, and the results are shown in Table 4: R&D 
investment has a significant negative correlation with corporate financial performance (ROA) at the 
level of 1%, indicating that R&D investment has a negative effect on corporate performance, 
assuming H1a is established. R&D investment has a significant positive correlation with enterprise 
market value (TQ) at the level of 1%, with a coefficient of 0.141. The result shows that R&D 
investment has a positive role in promoting the long-term performance of enterprises, that is, the 
market value of enterprises. The increase of enterprise innovation investment is bound to improve 
the market competitiveness of enterprises, thus improving future business performance. At the same 
time, H1b is verified. 

On the control variables, the asset-liability ratio is negatively correlated with ROA and Tobin Q 
values, and the correlation coefficients are -0.37 and -0.156, respectively, indicating that the lower 
the asset-liability level, the higher the enterprise performance. 

Table 4 Regression Analysis Results 
 Tobin Q ROA 
R&D investment accounted for the proportion of operating income 0.141*** -0.147*** 
Asset-liability ratio -0.156*** -0.370*** 
total assets -0.049*** 0.049*** 
R2 0.058 0.135 

4.3.2 Adjustment Effect of Executive Compensation 
As can be seen from Table 5, executive compensation plays a positive role in regulating the 

relationship between R&D investment and enterprise performance, and the coefficient of the 
cross-product between R&D investment and executive compensation and ROA is 0.0056, which is 
significant at 1%. The regression coefficient between the multiplication of R&D investment 
proportion and executive compensation and Tobin Q is 0.1807, which is significant at the level of 
1%. This shows that improving the incentive level of executive compensation can effectively 
improve the promotion effect of R&D investment on enterprise performance, and the results support 
H2. 

Table 5 Regulatory Effect 
Outcome 
variable 

regression equation 
predictor variable 

Fitting index 
R2                
F 

 
β 

ROA Asset-liability ratio 
Total assets 
R&D investment accounted for the proportion of 
operating income 
Executive pay 
Research investment ratio × Executive compensation 

0.1668 
482.2171*** 

-0.1751*** 
0.0001** 
-0.0027*** 
0.1805*** 
0.0056*** 

Tobin Q 
 

Asset-liability ratio 
Total assets 
R&D investment accounted for the proportion of 
operating income 
Executive pay 
Research investment ratio × Executive compensation 

 
0.0617 
158.4225*** 

-1.3489*** 
-0.0001*** 
0.0428*** 
0.2087 
0.1807*** 

In this paper, referring to Aiken( 1991), the moderating effect diagram is made to show the 
moderating effect of executive incentive more intuitivel. 
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Fig.1 Tq Adjustment Effect Diagram 

 
Fig.2 Roa Adjustment Effect Diagram 

5. Discuss 
5.1 Conclusion 

At present, all enterprises are relying on technological innovation to improve their core 
competitiveness. From the results of empirical analysis, it can be seen that enterprise R&D 
investment will have a negative impact on short-term financial performance. This is because R&D 
investment has a certain degree of lag effect in the short term, and the relationship between R&D 
investment and ROA can be tested and judged by the third-order lag in later research. The R&D 
investment of enterprises plays a positive role in the long-term market value. Therefore, enterprises 
should attach importance to R&D for a long time, increase R&D investment, speed up the 
formation of their own core competence, and develop sustainably with high quality. The decisions 
made by the senior managers of enterprises will greatly affect the process of technological 
innovation. According to the principal-agent theory, we can enhance the managers' willingness to 
innovate by giving appropriate salary incentives to senior managers, and increase innovation efforts, 
so as to improve the business performance of enterprises. 

5.2 Enlighten 
The enlightenment of this paper is as follows: Firstly, the R&D investment of listed companies 

in China needs to be improved urgently. On the whole, the R&D investment of listed companies in 
China is still at a low level, which requires the enterprises themselves to attach great importance to 
it. Secondly, the innovation policy of enterprises is lagging behind, and good company performance 
in the current period will promote the increase of R&D investment in the future. In this regard, 
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enterprises should combine their own development stages, choose the right time point for R&D 
investment, and at the same time maintain the intensity of R&D investment to form a virtuous circle. 
Finally, salary incentive policy is one of the ways to promote enterprises to improve innovation 
efficiency. The company should reasonably formulate management performance appraisal standards, 
improve R&D investment incentive policies, and consider salary incentive policies as the main 
incentive means to maximize the long-term sustainable benefits brought by R&D investment. 
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