
Volume 3 Issue 8, 2022 

DOI: 10.6981/FEM.202208_3(8).0014 

107 

Frontiers in Economics and Management 

ISSN: 2692-7608 

Government Subsidies, Executive Compensation, and Corporate 
R&D Investment 

Yiyue Xing 
School of Management, Xi’an Polytechnic University, Xi’an 710048, China 

Abstract 
Based on agency theory and corporate governance theory, this paper selects the data of 
GEM listed companies from 2013-2018 as sample for empirical analysis. By using R&D 
investment as the main independent variable, government subsidies as the independent 
variable, executive compensation as mediate variable, the transmission path of 
government subsidy to enterprise R&D investment is re-explored. The results of this 
study show that: government subsidies have a significant positive impact on the R&D 
investment of GEM firms; The executive compensation acts as mediating role in the 
relationship between government subsidies and R&D investment. This study is helpful 
to improve the understanding of the path and consequences of government subsidies on 
R&D investment and has important implications for gem enterprises in China to 
optimize the level of executive compensation and improve their internal governance 
structure. 
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1. Research Background 

Knowledge innovation and technology innovation are the core for enterprises to obtain 
sustainable competitive advantage in the era of economic globalization, as well as the 
inexhaustible driving force to improve social productivity and promote national economic 
development. In recent years, the proposal of the national innovation-driven development 
strategy has drawn extensive attention to science and technology innovation. According to data 
from the National Bureau of Statistics, from 2015 to 2020, China's R&D expenditure increased 
from 1.42 trillion yuan to 2.21 trillion yuan, and the R&D investment intensity increased from 
2.06% to 2.23%, showing a significant growth trend, but still has a significant gap between 
developed countries' R&D investment intensity. Therefore, it is imperative to optimize the 
mechanism of scientific and technological innovation, deeply adjust the economic structure, 
and mobilize the technological innovation vitality of talents, which has a vital impact on 
enhancing the scientific and technological innovation ability of enterprises and countries. 
The implementation of national science and technology self-reliance and self-improvement 
strategy is closely related to the R&D innovation input and innovation output of companies. As 
an external incentive mechanism, government subsidy can effectively alleviate the inevitable 
"free sharing" of technological innovation achievements and market failure caused by 
incomplete exclusivity in enterprises' R&D activities. According to existing studies, government 
subsidies have a certain promoting effect, which is conducive to encouraging enterprises to 
increase the proportion of innovation input [1]. However, some scholars also support that the 
effectiveness of government subsidies will be affected by other factors such as enterprise size 
and type [2]. Gem listed companies have more innovation potential and may be more easily 
supported by government subsidies, so it is necessary to explore the relationship between the 
two. 
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From the perspective of enterprise internal governance, according to the principal-agent theory, 
there is a high degree of information asymmetry between enterprise owners and operators, 
which will lead to different preferences for decision-making and selection. Senior executives 
may be inclined to pursue short-term interests and ignore the long-term development of 
enterprises, so they will reduce R&D investment with lag and uncertainty. To have the ability 
of continuous innovation, enterprises need to form a synergistic mechanism dominated by 
executive incentive. Executive compensation incentive can effectively alleviate the divergence 
of interests between owners and operators, reduce the avoidance of R&D risks by operators, 
and thus improve the level of R&D investment of enterprises [3]. 
At present, the most scholars are limited for only explored the single relationship between 
government subsidies, executive compensation and enterprise R&D investment and failed to 
discuss the relationship between the three. Based on the data of GEM listed companies from 
2013 to 2018, this paper explores the transmission path of government subsidies on 
enterprises' R&D investment by introducing and verifying the mediating role of executive 
compensation. 

2. Theoretical Basic and Research Hypothesis 

2.1. Government Subsidies and Corporate R&D Investment 
Government subsidy is one of the important ways for the government to participate in the 
economy. By providing monetary assets or non-monetary assets to enterprises for free, the 
government enables enterprises to have more funds for R&D and business activities, to improve 
their R&D investment level. According to externality theory, R&D activities have significant 
externalities, and the risk of income and knowledge spillover lead to the reduction of private 
income and innovation input to a certain extent [4]. And government R&D subsidy policies 
conducive to mobilize market adjustment, can help enterprises to foreign positive signals, 
strengthen external investor confidence, which can provide a good foundation for enterprise 
financing [5], alleviate adverse consequences produced by free-riding free, is important means 
to guide and motivate enterprise R&D input. The research results of Aschhoff [6] show that the 
financial support provided by government subsidies can effectively promote enterprises to 
increase R&D investment. At the same time, the favorable signals from the government also 
help enterprises reduce the potential risks and R&D costs of innovation activities and improve 
the social and economic benefits of enterprises. Therefore, this paper inclines that government 
subsidies can effectively alleviate the financing constraints of enterprises and improve their 
R&D awareness and motivation. Based on the above analysis, hypothesis 1 is proposed: 
H1 Government subsidy is positively associated with R&D investment of GEM enterprises. 

2.2. The Mediating Role of Executive Compensation 
Previous studies document an uncertain association between government subsidies, executive 
compensation and R&D investment. First, due to the free nature of government subsidies, the 
net assets and total assets of enterprises are increased to a certain extent, and then the profit 
level of enterprises is improved, which may generate additional income for enterprises. 
Previous studies have found that government subsidies will significantly increase the external 
compensation gap of senior executives [7] or the internal compensation gap of enterprises [8]. 
This shows that government subsidies not only bring financial support to enterprises, but also 
provide the management with the right to control resources. Enterprises may increase 
executive compensation after receiving government subsidies to achieve the purpose of 
incentive. Furthermore, the personal interests of executives are closely related to corporate 
performance, and the good innovation ability of enterprises provides important support for 
corporate performance. A reasonable executive compensation incentive is conducive to 
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weakening the short-term preference of executives and enabling them to actively participate in 
innovative activities conducive to the long-term development of enterprises [9]. Senior 
management is not only the organizer but also the core executor in enterprise R&D activities. 
The satisfaction degree of senior management's salary can directly reflect their innovation 
willingness. Therefore, the increase of executive compensation will encourage senior managers 
to carry out positive innovation activities and ensure the sustainable and healthy development 
of enterprises. This paper holds that government subsidies may promote enterprises' R&D 
investment through executive compensation incentive, and puts forward hypothesis 2: 
H2 Executive compensation plays a mediating role between government subsidies and R&D 
investment of GEM enterprises. 
In summarizing, Figure 1 illustrates the conceptual framework of this paper. 
 

 
Figure 1. Conceptual Framework 

3. Research Method 

3.1. Sample and Data Source 
In this paper, the data of GEM enterprises listed were selected as research samples, based on 
the following sample screening criteria: (i) exclude *ST and special treatment (ST) sample firms, 
(ii) exclude insurance and financial listed firms, (iii) exclude firms with missing government 
subsidies, and (iv) exclude sample the firm with missing values. The final sample includes 2,004 
firm-year observations representing 335individual firms between 2013 to 2018.  

3.2. Variable Definition 
Table 1. Definitions of research variables 

Type Name Symbol Description 
Dependent 
variable 

R&D investment RDI R&D investment/Revenue 

Independent 
variable 

Government 
subsidies 

SUB Government subsidy amount/total assets 

Mediating 
variable 

Executive 
compensation 

SLA The natural log of the total compensation of the top 
three executives 

Control 
variables 

Sale Growth rate GROWTH (Current year operating income − Last year operating 
income)/Last year operating income 

Firm size SIZE Log of total assets of a firm. 
Financial leverage LEV Total liabilities/Total assets 
Year YEAR Dummy variable 

 
(1) Dependent variables: R&D investment(RDI). After comparing the existing literature, this 
paper adopts the intensity of R&D investment to measure R&D investment. 
(2) Independent variables: Government subsidies(SUB). To avoid the influence of the size 
difference of individual companies, this paper adopts the intensity of government subsidies, 
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that is, the ratio of the amount of government subsidies at the end of the current period to the 
total assets at the end of the current period. 
(3) Mediating variable: Executive compensation (SLA). According to the existing research 
results [3], and the natural logarithm of the total compensation of the previous three executives 
is used as the measurement index of the intermediary variable. 

4. Regression Model 

4.1. Empirical Model for Hypothesis 1 
Multivariate regression is a statistical technique to evaluate the impact of independent 
variables on dependent variables. Building on the setting of the above variables, the main 
regression model is estimated as follows:       
 

RDI=α0+α1SUB+α2GROWTH+α3SIZE+α4LEV+α5SOE+ε                  Model(1) 

4.2. Empirical Model for Hypothesis 2 
In order to verify whether executive compensation incentive plays a mediating role between 
government subsidy and R&D investment, this paper builds a model of the relationship 
between government subsidy, executive compensation incentive and R&D investment based on 
the research of Wen Z L et al. [10] on the mediation effect testing procedure. The diagram of 
mediating variables is shown in Figure 2: 
 

 
Figure 2. The diagram of mediating variables 

 
Then, based on the main regression model, this research conducted two hierarchical regression 
models by adding mediating variable to support the mediating role of executive compensation. 
 

SLA=α0+α1SUB+α2GROWTH+α3SIZE+α4AGE+α5LEV+α6ROA+α7SOE+ε       Model(2) 
 

RDI=α0+α1SLA+α2SUB+α3GROWTH+α4SIZE+α5AGE+α6LEV+α7ROA+α8SOE+ε  model(3) 

5. Empirical Results 

5.1. Descriptive Statistics Analysis 
Table 2 shows that the average R&D investment (RDI) of the sample companies is 0.0702, 
indicating that the average R&D investment of gem enterprises accounts for 7.02% of the 
operating revenue. The maximum value and minimum value of R&D investment are 29.56% 
and 0.41%. The wide gap between the maximum and minimum value of government subsidy 
(SUB) indicates that there is a large difference in government subsidy among GEM companies. 
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Among the mediating variables of executive compensation, the minimum value of executive 
compensation (SLA) is 12.9131, the maximum value is 15.6205, and the standard deviation is 
only 0.5565. There is little difference between the values, indicating that the incentive intensity 
of executive compensation formulated by GEM enterprises is basically at the same level. 
 

Table 2. Descriptive statistics for data 
Variables N Mean Median Sd Min Max 
RDI 2004 0,0702 0,0514 0,0550 0,0041 0,2956 
SUB 2004 0,0054 0,0039 0,0050 0,0001 0,0270 
SLA 2004 14,2083 14,1802 0,5565 12,9131 15,6205 
GROWTH 2004 0,2674 0,1959 0,3972 -0,4192 2,0860 
SIZE 2004 21,4421 21,3797 0,7765 19,9069 23,5112 
SOE 2004 0,0344 0,0000 0,1824 0,0000 1,0000 
LEV 2004 0,3073 0,2853 0,1656 0,0521 0,7239 

5.2. Correlation Analysis 
Table 3 shows the correlation coefficients of government subsidies, executive compensation 
incentives, enterprise R&D investment and control variables in the total sample. Government 
subsidy (SUB) is positively correlated with R&D investment (RDI) of GEM enterprises at 1% 
level. Hypothesis 1 is preliminarily verified, that is, government subsidies promote enterprises 
to increase R&D investment intensity and make them more actively carry out R&D innovation 
activities. Executive compensation incentive (SLA) is positively correlated with R&D 
investment (RDI) of GEM enterprises at 1% level, but the relationship between executive 
compensation (SLA) and government subsidy (SUB) does not pass the significance test. 
Therefore, the mediating effect of executive compensation needs to be further tested and 
analyzed. The maximum correlation coefficient between explanatory variables is 0.472, less 
than 0.6, indicating that there is no serious multicollinearity between variables, which can be 
further empirical analysis. 
 

Table 3. Correlation analysis 
Variable RDI SUB SLA GROWTH SIZE SOE LEV 
RDI 1.000       
SUB 0.188*** 1.000      
SLA 0.132*** 0.017 1.000     
GROWTH -0.150*** -0.092*** 0.031 1.000      
SIZE -0.118*** -0.143*** 0.432*** 0.199*** 1.000   
SOE 0.045** 0.040* -0.0000 -0.042* 0.057**    1.000  
LEV -0.309*** -0.048** 0.098*** 0.154*** 0.472*** 0.065*** 1.000 

5.3. Empirical Results of OLS Regression 
As can be seen from the regression results of Model (1) in Table 4, the coefficient between 
government subsidies and enterprise R&D investment in Model 1 is 2.0398, which is positively 
correlated at the 1% significance level, which verified research Hypothesis 1. In other words, 
the more government subsidies an enterprise receives, the more sufficient R&D funds it has, 
and its research and development capability can be improved.  
In Model (2), there is a significant positive correlation between government subsidies and 
executive compensation. The coefficient of government subsidies is 8.7375, which passes the 
significance test at the 1% significance level. To further test the mediating effect of executive 
compensation, executive compensation (SLA) was added to model 1 to obtain model 3. As can 
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be seen from the regression results, adj_R2 increased from 0.149 to 0.167, indicating that the 
fitting degree of the model was improved. The government subsidy is still significantly positive 
at the 1% significance level, and the coefficient decreases from 2.0398 in Model (1) to 1.9038 
in Model (3), indicating that executive compensation incentive plays a partial intermediary role 
in the relationship between government subsidy and R&D investment of GEM enterprises. This 
proves that the promotion effect of government subsidies on enterprise R&D investment is 
partly realized through the intermediary transmission mechanism of executive compensation 
incentive. Therefore, hypothesis 2 is supported. 
 

Table 4. Ordinary least Squares (OLS) regression coefficients 

Variable 
Model (1) Model (2) Model (3) 

RDI SLA RDI 
SLA   0.0156*** 
SUB 2.0398*** 8.7375*** 1.9038*** 

GROWTH -0.0093*** -0.0514* -0.0085*** 
SIZE 0.0042** 0.3300*** -0.0009 
AGE 0.0006 0.1090*** -0.0011 
LEV -0.1184*** -0.4115*** -0.1120*** 
SOE -0.0121*** -0.0812 -0.0108* 
Year control control control 

Constant -0.0067** 0.0000 -0.0000 
N 2,004 2,004 2,004 

adj_R2 0.149 0.227 0.167 
F 23.68 54.42 51.21 

Note: *, **, *** indicate a notable level of significance at respectively 10%, 5%, and 1%, and the 
values in robust standard errors. 

5.4. Robustness Test 
(1) The method of replacing vital independent variables: The ratio of R&D investment to 
enterprise operating income (RDI) is used to measure the intensity of enterprise R&D 
investment. Referring to the measurement method of R&D investment index by Ren G et al. [11], 
the ratio of R&D investment expense to total assets of the enterprise is taken as the explained 
variable (RDI2), and the regression analysis is conducted again. The regression results of all 
models are consistent with the previous conclusions except for the change of coefficient and T 
value, which verifies the reliability of the previous conclusions. 
(2) Bootstrap test of mediation effect: Table 5 shows the test results of Bootstrap mediation 
effect. The 95% confidence interval of indirect effect of executive compensation incentive is 
(0.0633, 0.2195), which obviously does not include 0, proving the existence of mediation effect. 
The 95% confidence interval of direct effect is (1.2590, 2.3979), which obviously does not 
include 0. The above results show that executive compensation incentive plays a partial 
intermediary role between government subsidy and R&D investment of GEM enterprises, 
which is consistent with the previous research results. 
 

Table 5. The results of Bootstrap method 

Dependent 
variable 

Independent 
variable 

Mediating 
variable 

Std. Err. indirect effect 
95% confidence 

interval 

direct effect 
95% confidence 

interval 
indirect 

effect 
direct 
effect 

RDI SUB SLA 0.0398 0.291 0.0633 0.2195 1.2590 2.3979 
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6. Research Conclusion 

This paper empirically explores the relationship among government subsidies, executive 
compensation, and R&D investment of GEM enterprises by taking the data of listed companies 
on GEM from 2013 to 2018 as samples. This paper draws the following conclusions: 
Government subsidies are significantly positively correlated with R&D investment of GEM 
enterprises, that is, with the increase of government subsidies, the R&D investment intensity of 
GEM enterprises is higher; Government subsidies indirectly affect enterprise R&D investment 
through the transmission path of executive compensation, which proves that executive 
compensation incentive plays a partial intermediary role between government subsidies and 
R&D investment of GEM enterprises. Based on the above research, this paper provides the 
following suggestions: 
Government subsidies have a significant role in promoting R&D investment, so GEM enterprises 
should strive to obtain government subsidies and actively carry out scientific and technological 
innovation. The government should also appropriately increase the fund support to gem 
enterprises and give them certain preferential subsidy policies. At the same time, the 
government also needs to further improve the relevant supervision and supervision 
mechanism, improve the use efficiency of government subsidies for enterprises. 
Executive Compensation has partial mediating effect between government subsidies and R&D 
investment, suggesting that the GEM companies improve executive pay appropriate help to 
promote enterprise to raise the level of R&D investment, so enterprises should optimize the 
executive compensation incentive, improve enterprise incentive and restraint system, make 
executives can give full play to the positive role of promote enterprise innovation. 
Besides, the enterprise should be in the internal management system set up and improve the 
research and development funds, in addition to the research and development activities, 
detailed evaluation and feasibility analysis of R&D project. Also, in the process of research and 
development activities, companies should use R&D investment reasonably, which can reduce 
risk and uncertainty of R&D activities. 
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