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Abstract 

Technological innovations tend to have more prominent impact on the development of 

world economy. Technology and innovation have become the important motivations 

promoting the economic growth of a nation since the major developed nations in the 

world have stepped in the era of knowledge-driven economy. Research and 

development (R&D) is essential for the economic growth, technological development 

and innovation. Governments play vital roles in stimulating social R&D investment, 

guiding the orientation of domestic scientific and technological funding and 

supplementing social investment deficiency. 

It is important to testify the effect of government R&D investment, since China is 

increasing its technological and research investment each year. By using dynamic 

panel data model, the article selects the samples of large and medium industrial 

enterprises in 2002 to 2011, empirically analyzing the impact of government scientific 

and technological subsidies on R&D investment of enterprises. 

 

Key-words:  Government subsidies, Enterprise R&D input, dynamic panel data, promoting 

effect 
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The Impact of Government science and technological Subsidies on 

Enterprise R&D inputs 

—Empirical analysis based on Chinese Large and Medium 

Industrial Enterprises 

 

1. Introduction 

1.1 Background 

Along with major developed countries in the world stepping into the era of 

post-industrialization and the era of knowledge-based economy after the World War II, 

scientific and technological innovation is playing an increasingly prominent role in 

promoting the development of global economy. Science, technology and innovation 

have boosted the growth of new industries, new products and new technical patents. It 

becomes an important impetus for the rapid and stable development of a country’s 

economy. R&D is one of vital significance for the economic growth, scientific and 

technological development and innovation, and the maintenance of national 

competitiveness of a country. In many developed countries, the contribution rate of 

scientific and technological innovation to economic growth has now reached 60% to 

70%.
1
 For this reason, various countries in the world attach great importance to study 

the scientific and technological innovation and consider it as an important indicator 

reflecting a country’s competitiveness. As a major subject of R&D input, government 

plays a significant role in stimulating the social input in R&D,
2
 guiding the direction 

of domestic science and technology input and replenishing the defect of social input.  

In the 1980s, South Korea started to rise sharply, maintaining a 10%-plus economic 

growth rate.
3
 The proportion of R&D/GDP increased from 0.5% around to 3.74% and 

                                                      
1
 Zhengrong Liao “Green, Intelligence and Sustainable development” Published by People’s Daily [August 

9
th

,2010] 
2
 OECD(2011), “Special feature: Governments’ role in promoting R&D”, in Government at a Glance 2011, OECD 

Publishing. 
3
 Data Source from the Economy of South Korea by Wikipedia 
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ranked the third-highest in the world in 2010.
4

 The rapid enhancement of 

competitiveness and the vigorous growth of R&D greatly contribute to the speedy 

development of the economy of South Korea. Organization for Economic 

Cooperation and Development (OECD) member states and various developed 

countries in the world all take the R&D input of government accounting for 1% of 

GDP and the R&D input of the whole society accounting for 3% of GDP as a 

long-term strategic target.
5
 The ration of research and development expenditure on 

GDP by various countries is as shown in Table 1.1. 

The establishment of New China and especially the “Reform and Opening up” 

starting since the early 1980s have encouraged the rapid and great-leap-forward 

development of China’s economy and enhanced China’s economic strength. In 2000, 

China’s fiscal spending for scientific research was 895.66 hundred million RMB, as a 

proportion of GDP for 0.9%. And China’s fiscal spending for scientific research 

reached 16116 hundred million RMB, as a proportion of GDP for 1.3% in 2011. At 

the beginning of 2006, The CPC Central Committee has issued ‘Outline of the 

National Program for Long and Medium-Term Scientific and Technological 

Development to build an innovation-oriented country’. The outline points out, by 

2020, R&D investment of the whole society should account for the proportion of GDP 

increased to above 2.5%. The contribution of scientific and technical progress should 

achieve more than 60%, foreign dependence of technology need below 30%, the 

annual number of patents for invention and international scientific papers should enter 

the top 5 in the world. The R&D expenditure of China is as shown in Table 1.2 

To sum up, along with the increasingly obvious driving effect of scientific and 

technological progress for economic development and social life, China has also 

started to increase the R&D input and optimize the R&D resource allocation. 

Strengthening the enterprise innovation ability is a significant problem in establishing 

the state innovation system in current China. This research mainly focuses on the 

                                                      
4
 “S. Korea’s ration of R&D spending to GDP ranks 3

rd
-highest worldwide” published by YONHAP NEWS AGENCY, 

September 13
th

 2011. 
5 Xiaonan Li “Research of Chinese High-tech industry”, 2009 
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macro level. On the basis of studying domestic and foreign literature in relevant fields, 

the author makes use of the dynamic panel data model to conduct and empirical 

research on the influence of direct government funding for science and technology on 

the R&D input of large and medium-sized Chinese enterprises. 

 

1.2 Methods of Research 

In order to complete the above research content, this paper combines theoretical 

research and empirical research. In the empirical analysis and research process, 

various analytical methods are employed. 

Empirical analysis 

Although research methods present a diversified development trend, the empirical 

research method is still the major for science and technology studies in the world. 

Empirical research is the main method adopted in this paper. The analytical process 

throughout the paper is based on theoretical analysis, and the empirical test is 

conducted with the relevant data obtained by establishing the model. 

The empirical research of this paper is mainly based on the data statistics of large and 

medium-sized industrial enterprises recorded in the China Statistical Yearbook on 

Science and Technology. The data of enterprise input in science and technology, 

government subsidies in enterprises, enterprise sales revenue and the enterprise input 

in science and technology from loans to financial institutions are selected.  

 

1.3 Innovation of the Research 

This paper adopts the empirical method to analyze problems, with the following 

innovations: 

(1) Study the influence of direct government subsidies for science and technology on 

enterprise R&D input from the perspectives of R&D intensive, government 

subsidy intensive and stability of government subsidy. 

On the basis of the dynamic panel data model, import three control variables 

namely R&D intensive, government subsidy intensive and stability of government 

subsidy, and measure how they affect the influence of direct government subsidies 
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for science and technology on enterprise R&D input respectively. 

(2)  Solve endogenous problem by using System GMM method 

As this paper adopts the dynamic panel data model, some lagged independent 

variables in the right side of the formula serves as explanatory variable, which 

gives rise to the endogenous problem. The System GMM method adopted in this 

paper solves this problem and contributes to more accurate empirical results. 

 

 

1.4 Structure of thesis 

There are five chapters in this paper. 

The first part of the article is introduction, illustrating the background and 

significance of the research, research methods, thesis framework and innovations. 

The second part is theoretical basis of R&D, defining basic concepts, introducing the 

research contents. 

The third part is literature review, studying the existing international literatures in the 

related fields, inducing and summing up the research results of both domestic and 

international scientific and technological funding in enhancing the R&D investment 

of enterprise. 

The fourth part proposes the research model, establishing research model depending 

on the theories and empirical research conclusions in the second part, describing the 

research data source and variables and finally ascertaining the applicable statistic 

method.  

The fifth part, empirical research represents the core of the article, analyzing sample 

data by using STATA software, conduct analyses in accordance with the model, 

measuring the influence of government scientific and technological funding on the 

R&D investment of enterprises respectively. 

The sixth part is the research conclusion and prospects, conducting the research 

contents and then putting forward the related suggestions for optimizing scientific and 

technological policies based on empirical research results. 
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2. Theoretical Basis of R&D 

R&D is the most creative and innovative part among scientific and technological 

activities. The R&D ability is an integral part of the scientific and technological 

innovation capacity and also the core content of scientific and technological 

innovation in some sense. 

Organization for Economic Co-operation and Development (OECD) defines it as, 

R&D comprise creative work undertaken on a systematic basis in order to increase the 

stock of knowledge (including knowledge of man, culture and society) and the use of 

this knowledge to devise new applications.’
6
 The relevant literature of United 

Nations Educational, Scientific and Cultural Organization (UNESCO) defines R&D 

activities as “Any creative systematic activity undertaken in order to increase the 

stock of knowledge, including knowledge of man, culture and society, and the use of 

this knowledge to devise new applications.”
7
 It should be pointed out that innovation 

activities and R&D activities are different. In general, R&D activities are more biased 

toward to the field of technology. The R&D activities with invested human, financial 

and material resources will generate scientific and technological achievements like 

patents and technologies, which are used for making new products and technological 

improvements. However, the concept of innovation activities is broader, which 

includes the improvement in various links such as R&D, production, marketing and 

after-sales service. The improvement and optimization in any aspect can be 

considered as innovation 

 

2.1 Enterprises R&D Input 

The enterprises R&D input mainly includes enterprises R&D expenditure input and 

R&D employee input. This paper mainly focuses on the influence of government 

subsidies for science and technology on the enterprises R&D expenditure input. 

According to the Document No.30 (2000) issued by the State Statistics Bureau, the 

expenditure of enterprises R&D activities include internal expenditure and external 

                                                      
6
 Website of OECD iLibrary/Statistics/OECD FactBook/2012/Expenditure on R&D 

7
 UNESCO Statistical Yearbook, UNESCO, Paris, 68 and 65, Chap.5 
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expenditure. Internal R&D is defined as a firm’s expenditure on intramural R&D 

while external R&D is the expenditure on contracted R&D.
8
 This paper uses the 

enterprises internal R&D expenditure to represent to enterprise R&D input. 

There is a common-ground that the market failure of R&D is the essential reason of 

Public R&D investment.
9
 R&D is kind of market behavior which relies on market 

economy and makes enterprises be the major of it. However, for the common market 

behavior, it has the special meaning. For example, the innovation activities can bring 

huge private and social returns, the median (pre-tax) private rate of return is 25% and 

the median social return is 56% (Mansfield et al, 1977). R&D as an important method 

and vehicle for innovation, it has a large spillover effects. Therefore, it is common to 

R&D to have market failure. 

The reason of market failure is that the result of R&D is non-exclusive and 

non-rivalry. There are two properties of public goods, one is “Non-Excludable” and 

the other is “Non-Rival”. (Samuelson) As the public goods, R&D also has these two 

characteristics, which can make the private rate of returns lower than the social rate. 

Meanwhile, if the research fee is coming from the external financing, it brings the 

raising of cost of enterprises R&D and short supply of R&D. 

2.2 The ways to save the market failure of R&D from government: The public 

R&D policy  

According to the practices of many countries, in order to improve their 

competitiveness of technology and make up the policy failure of R&D, most of 

industrial countries have tried various R&D policies. They can be divided as 

following: 

(1) Tax policies of R&D 

The tax policies of R&D can be divided into two kinds: Tax Preference, which means 

the reduction, exemption or low rate of tax in some period; Tax Incentive, for instance, 

investment deduct, R&D costs deduction or tax deduct, accelerated depreciation, etc., 

                                                      
8
 B Lokshin, R Belderbos and M.Carree, ‘The Productivity Effect of Internal and External R&D: Evidence 

from a Dynamic Panel Data Model.’ By OXFORD BULLETIN OF ECONOMICS AND STATISTICS,70,3 
9
 Xu Zhi, Wu Huifan, ‘The impact of public R&D subsidies on behavior of private R&D: a review of existing 

literature. By Science Research Management[J]2006 
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which aims to the goal of investment encourage. Because the happening of market 

failure in R&D, there is a decrease of R&D investment from private sectors, therefore, 

tax policies are important for the increase of R&D investment. 

(2) Government subsidies for enterprises R&D 

That is the government authorize the fee to the enterprises on R&D. According to 

‘Frascati Manual’ (OECD 2002), the patterns of subsidies fall into two kinds. The one 

is government procurement, which means the government purchases the new research 

products from enterprises, the other is the government provide money to R&D 

executive and the results belongs to the executive.  

 

2.3 The influence of government subsidies to enterprises R&D expenditures 

Although it is helpful for dealing with the market failure of R&D activities, the 

government R&D investment is possible to have two different results to R&D 

activities of enterprises theoretically: promoting effect and substitution effect. 

(1) Promoting Effect 

Using the government subsidies on basic research and generic technology can provide 

opportunities to technology and lower the cost and risks of enterprises. It is helpful for 

stimulating the R&D expenditures of enterprises and bringing the promoting effect of 

technology. 

(2) Substitution Effect 

When the public fund immediately place to R&D expenditures of enterprises, 

especially there is no clear position between government expenditure field and 

enterprises expenditure field, the government fund supported some projects of the 

businesses even without sponsor of government, or the increase of government 

technology expenditure leaded to the growth of demand of R&D resources. However, 

the supply of R&D resources is inelastic in short period, such as qualified researchers, 

the increase of R&D resources price makes some enterprises use the money which are 

belonging to R&D to other places. It leads to the substitution effect. 

It is very important for evaluating the efficiency of governmental technology policy to 

research the influence of government subsidies to enterprises R&D expenditures. 
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3. Empirical literature review 

Since the 1950s, the United State has been significantly improving R&D budgeting. 

Blank and Stigler (1957) raised a doubt about relation between government subsidy 

and enterprise R&D investment. However, the relation still does not have a final 

conclusion between them. 

Empirical research scholars made on effect of analyzing influence of governmental 

R&D subsidy on manufacturers’ R&D behaviors at the micro level and discussing 

influence of governmental R&D subsidy on industrial or enterprise R&D investment 

at the macro level. 

3.1 Micro-level Analysis 

Blank and Stigler (1957) tried to test whether relation between subsidies and 

enterprise R&D investment is complementary or substituted. They adopt samples of 

multi-industrial manufacturing enterprises samples, compare the difference of 

researcher’s proportion accounting for total staffs between some that acquire 

governmental subsidy and the other that do not acquire governmental subsidy among 

1564 enterprises. They find that enterprises that acquire governmental subsidy have a 

lower proportion of scientific researchers than those that do not acquire governmental 

subsidy. It shows the substituted effect of governmental scientific and technological 

subsidies. However, Blank and Stigler changes samples, they adopt data of the 

large-scale enterprises that have a total staff of more than 5000 to make this analysis 

and then find that governmental subsidy has a direct relation with a high proportion of 

scientific research human resources, meaning relation between governmental 

scientific and technological subsidies and enterprises R&D investment is 

complementary. 

Hamberg (1966) is the earliest to use regression analysis method to research 

enterprise-level data in order to discuss relation between public subsidy and enterprise 

R&D investment. Hamberg makes a regression analysis on specific value of 

government R&D contract and total enterprise assets through defining governmental 

subsidy variable as the proportion of total independent contracts in Ministry of 

National Defense accounting for total fixed assets. He divides 405 enterprises into 
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different industrial groups, regarding specific value of enterprise R&D investment and 

staff as the independent variables, regard profit margins, sales incomes and total 

investment and so on as the control variables. The author finds from regression 

analysis results that government R&D contract has a correlation with six industries 

among which four are positive correlations and other two are inverse correlations. 

However, there is no statistical significance.   

Howe and McFetridge (1976) adopt the same method to analyze influence of 

Canadian R&D subsidy on enterprise R&D investment. Authors adopt simplified 

model and divide 81 enterprises samples into three industrial groups during the period 

of 1967 to 1971, which contributes to avoid industrial existing product features and 

deviation incurred by technologies and other factors. They conduct regression on 

enterprises R&D intensity to governmental subsidy and other variables. Research 

results indicate that three industrial governmental subsidy has a positive correlation 

with enterprises R&D intensity. However, it has only a significantly positive 

influence on electric power industry. 

Higgins and Link (1981) and Link (1982) apply OLS to conduct research and adopt a 

larger sample size. Higgins and Link (1981) adopt 174 manufacturing enterprise 

samples in 1977 and apply method of OLS to analyze influence of governmental 

public subsidy on enterprises R&D investment. Research finds that proportion of 

private R&D investment will decline when governmental R&D subsidy increases, 

indicating that a certain crowding-out effect exists. Link (1982) adopts 275 

manufacturing industrial samples, applies OLS to make a deep research and finds 

governmental subsidy stimulate total enterprises R&D investment. They all find out 

there is a different influence of direct governmental subsidy and contract subsidy on 

enterprises R&D investment.  

Mansfield and Switzer (1984) use data acquired from enterprise R&D supervisor, 

integrate 25 enterprises samples, estimate change of enterprise R&D investment to 

governmental subsidy and find a non-symmetrical relation. Enterprise R&D 

investment will increase 6 cents when governmental subsidy increase 1 dollar in the 

first two years and then have no obvious influence while that governmental subsidy 
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decrease 1 dollar will decrease enterprises R&D investment of 25 cents in the first 

two years and 19 cents in the third year. In general, relation between governmental 

subsidy and private enterprise R&D investment is complementary. In addition, 

Mowery (1985) and Hertzfeld (1985)’s research on aerospace and civil aircraft 

technologies also verifies that relation between public R&D subsidy and private R&D 

investment is complementary. Scott (1984) researches 3388 business observed data of 

437 enterprises in 259 industries and finds out there is a positive correlation between 

enterprises R&D investment and governmental scientific and technological subsidies. 

Lichtenberg (1987) applies method of Pooled OLS to analyze panel data of 187 

enterprises. Results show that overall R&D subsidy does not have a significant 

influence on enterprises R&D investment. Lichtenberg (1988)’s research indicates 

that governmental subsidy that is acquired through competition plays a stimulatory 

role in enterprises R&D investment while governmental subsidy that is not acquired 

through competition plays substituted role in enterprises R&D investment. 

Mamuneas and Nadiri (1996) develop an economic measurement model on mutual 

influence of subsidies and private R&D investment in manufacturing industry. They 

find that subsidy has a pretty significant influence on R&D investment and changes 

with industrial change. Research supports that relation between subsidies and 

enterprises R&D investment is complementary. 

Klette and Moen (1998)’s research is on a basis of panel data of 816 Norwegian 

high-tech enterprises and makes an emphasis on influence of governmental scientific 

and technological subsidy on electronics and electrical equipment industrial R&D 

investment. Research shows that governmental subsidy does not decrease or increase 

enterprises R&D investment. The research of Klette and Moen (2000) indicates that 

governmental scientific and technological subsidy has a positive dynamic influence 

on private R&D investment on long-term effect.  

It is found through existing micro-level documentary researches on this field by David, 

et al (2000). In 19 researches, there are 9 research results showing relation between 

governmental scientific and technological subsidy and enterprise R&D investment is 

substituted. So far, enterprise-level empirical research does not have a final 
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conclusion yet and needs to be further made due to difference of variables adopted in 

empirical model, sample size, research time and data source, etc. 

Busom (2000) adopts samples of 154 Spanish enterprises that engaged in R&D 

activity in 1988 to make a research. There are 75 enterprises that acquire 

governmental subsidy in theses samples. Final research results show that enterprise 

R&D investment has a positive correlation with enterprise scale and other variables 

do not have an obvious influence on R&D investment. In general, governmental 

public subsidy has a stimulatory influence on enterprise R&D investment. However, 

with restriction of received data, more than half results do not draw a conclusion of 

stimulation or substitution. 

Czarnitzki and Fier (2001) find that likelihood to participate in public innovative plan 

has a certain relation with enterprise scale, enterprise location (East and West 

Germany) and industrial technological concentration through empirical research on 

542 German enterprises. This research also finds that the intensity of enterprises R&D 

investment which participates in public innovative plan is 8% higher than that of 

others. Therefore, it is thought that governmental scientific and technological subsidy 

stimulates enterprise R&D investment and also innovation. 

Lach (2002) pays his main attention to Israeli manufacturing enterprises in the 1990s. 

Research shows that governmental scientific and technological subsidy has a positive 

but not significant influence on enterprise R&D investment. Then he also applies a 

dynamic panel data model and consider endogenous of subsidy. Research finds that 

the long-run elasticity of subsidy is 0.2. In the long run, R&D subsidy of 1 dollar will 

increase 41 cents of enterprise R&D investment. That is to say, enterprises will have 

1.41 dollars of R&D investment. 

Gerhard, Schibany and Gretzmacher (2004) use panel data and fixed effects 

regression model to do this research. The data are divided into two parts: 3138 

enterprises during the period of 1995 to 2003 and application for total amount of 8769 

projects from Austrian Industry Research Promotion Fund. Results show that public 

subsidy has a 40% stimulatory effect on private R&D investment, meaning 1 dollar of 

public subsidy will increase 0.4 dollar of enterprise extra investment. Large and 
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small-scale enterprises seem to have a greater reaction on subsidy while 

medium-scale has a slightly small reaction on subsidy. Additionally, R&D subsidy 

has a greater stimulatory influence on enterprises that perform R&D activity once in a 

while than other that often perform R&D activity.  

Holemans and Sleuwaegen (1988)’s research adopt cross-sectional data during the 

period of 1980 to 1984 in Belgian. The result shows that governmental scientific and 

technological subsidy has a significantly positive correlation with enterprise R&D 

investment. Antonelli (1989) verifies that governmental subsidy plays a stimulatory 

role in enterprise R&D investment through analysis on 86 Italian samples and the 

coefficient is 0.31. Czarnitzki and Fier (2002) research whether public R&D subsidy 

has a constant improvement on innovative ability of German service industry and 

draw a conclusion that public R&D subsidy will increase private R&D investment in 

that and its next year. Aerts and Czarnitzki (2004), Hujer and Radic (2005) apply 

nonparametric model to analyze German enterprise-level data. Research results 

indicate that governmental subsidy has a positive correlation with enterprise R&D 

investment. 

Suetens (2002)’s research is on a basis of Belgian data during the period of 1992 to 

1999 and regards lagging governmental scientific and technological subsidy as the 

instrumental variable. Empirical research results that governmental subsidy plays a 

stimulatory role in enterprise R&D investment. But other scholars think that relation 

between governmental subsidy and enterprise R&D investment is substituted. 

Wallsten (2003) makes an analysis on American 81 samples, indicating governmental 

subsidy plays a substituted role in enterprise R&D investment. Toivanen and Niinen 

(1998) take Finnish enterprise data as samples in 1989, 1991 and 1993. They utilize 

the first-order difference and find that relation between governmental subsidy and 

enterprise R&D investment is substituted in large-scale enterprises. 

3.2 Macro-level Analysis 

Scholars have a few researches on the macro-level analysis. At the level of industry, 

Levin & Reiss (1984) is an important representative to research relation between 

governmental subsidy and enterprise R&D investment. They establish an equation 
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system including variables of industrial concentration, R&D intensity, advertising 

intensity, demand, technological opportunity, fundraising, industrial technical 

characteristics, etc. In this model, governmental R&D intensity is regarded as a 

technological opportunity and also decisive factor of adaptability. Author adopts two 

stage least square. Research finds that governmental R&D subsidy intensity plays a 

significant stimulatory role in enterprise R&D investment intensity with estimated 

electability of 0.74, meaning that 1 dollar of governmental subsidy will increase 0.74 

dollar of enterprise R&D investment. 

Levy & Terleckyj (1983) is the first scholar to analyze effect of governmental public 

R&D subsidy at the level of nation and their research is the most authoritative. They 

adopted method of GLS, and utilize time series data of NSF (The United Sates 

National Science Foundation) during the period of 1948 to 1981 to analyze influence 

of R&D subsidy of NSF contracts and other ways of R&D subsidy on total enterprise 

R&D investment all over the country. The conclusion is that there is a significantly 

positive correlation with enterprise R&D investment and productive forces by 

adopting the method of contract. When they adopt other methods of subsidy, there 

does not have a significantly contemporary influence but its positive influence will 

take into force in 3 years after lagging and productive forces of enterprises will 

decline in 9 years after lagging. Levy (1990) uses data of 9 countries from OECD 

during the period of 1963 to 1984 and divides them into 3 regions: America, 

European and Japan. By using method of Pooled GLS, the research results shows that 

public R&D subsidy of 5 countries has a significantly positive correlation with private 

enterprise R&D investment, while public R&D subsidy of 2 countries has an 

significantly inverse correlation with private enterprise R&D investment. 

Guellec & Pottelsberghe (2003) are also received a widely attention. They use data of 

17 countries from OECD from the period 1981 to 1996 and take a systematic study of 

the influence of various governmental public subsidies to enterprise R&D investment. 

The result is that fiscal R&D subsidy and preferential tax policy will stimulate 

enterprise R&D investment. Every 1 dollar when government subsidies to enterprise, 

enterprise R&D expenditure will increase 0.7 dollar. Direct governmental subsidy and 
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tax preference are substitutive for each other. This promoting effect has a “inverted 

U-shaped” curve to the relationship between government and the subsidizing rate of 

enterprise R&D, meaning that the positive effect will increase when the subsidizing 

rate of enterprise R&D increases, but at a critical point, this effect will decrease when 

the subsidizing rate increase. When the subsidizing rate continues to increase beyond 

a certain proportion, governmental public R&D subsidy has crowding out effect on 

enterprise R&D expenditure. 

Globerman (1973) and Buxton (1975)’s research find on business variables that 

relation between governmental scientific and technological subsidy and private R&D 

investment is complementary. However, their research sample is few. Globerman 

(1973) only has 15 samples and Buxton (1975) has 11 samples. 

Scholars draw a relative consentaneous conclusion among macro-level researches. 

David, et al.(2000)’s overview shows that there are only 2 samples where conclusion 

is that relation between governmental public R&D subsidy and enterprise R&D 

investment is substituted among 14samples. Von Tunzelmann & Martin (1998) make 

a research on panel data of 22 countries from OECD during the period of 1969-1996 

and adopt fixed effect method. It is found that only 7 countries among 22 countries 

have a significantly positive influence while 2 countries have significantly negative 

influence.  

In recent 50 years, research on effect of governmental R&D subsidy has been hotspot. 

But as Jose (2004) said: So far, there hasn’t been a generally accepted conclusion for 

research on this. 

3.3 Sample Data Analysis and Comparison  

There are three types of sample data among existing researches: Cross-Section Data, 

Time Series Data and Panel Data. Micro-level analysis uses more cross-section data 

while macro-level analysis uses more time series data and panel data. 

According to characteristics of these three types of data, to use panel data can be 

better to control heterogeneity of samples, reduce multicolliniearity and 

heteroscedasticity among variables and contribute to analyze dynamic effect of 

governmental R&D subsidy than to use others.  
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3.4 Sample Estimate Method 

Methods in existing researches mainly adopt are General Linear Regression, 

Instrumental Variable, Fixed Effect Analysis, etc. Generally, cross-section data is 

bound together with general linear regression method while panel data is bond 

together with fixed effect analysis method. Considering of dynamic panel data model 

of lagging effect, author uses more instrumental variable. Shrieves (1978), Link 

(1982), Busom (2000), etc. use the general linear regression while Lichetenberg (1984, 

1988) adopt fixed effect analysis method. Table 1 shows the common methods and 

results in parts of empirical studies. 

 

Table 1 Parts of empirical study results 

Author Time Data type Sample 

source 

Method Results 

Hamburg(1966) 1960 Cross-section U.S Weighte

d 

OLS 

Promotion 

Shrives(1978) 1965 Cross-section U.S OLS Substitution 

Link(1982) 1977 Cross-section U.S OLS Promotion 

Lichtenberg(1988) 1979-1984 Panel data U.S Fixed 

effects(I

V) 

Promotion 

Toivanen and 

Niininen(1988) 

1989,1991, 

1993 

Panel data Finland IV(first 

differenc

es) 

Promotion in 

big-size 

enterprise 

Busom(2000) 1988 Panel data Spain OLS Promotion 

Carmicharl(1981) 1976-1977 Cross-section U.S Pooled 

OLS 

Substitution 

Lach(2002) 1990-1995 Panel data Israel Dynamic 

panel 

data 

Promotion 

Meeusen 

Janssens(2001) 

1992-1997 Panel data Belgium GMM Promotion 

Suetens(2002) 1992-1999 Panel data Belgium IV Substitution 

Higgins and 

Link(1981) 

1997 Cross-section U.S OLS Substitution 

Lichtenberg(1984) 1967,1972,

1977 

Cross-section U.S Pooled 

OLS 

Substitution 

Lichtenberg(1987) 1979-1984 Panel data U.S Fixed No 
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effects’ 

panel 

significant 

effects 

Holemans and 

Sleuwaegen(1988) 

1980-1984 Panel data Belgium Fixed 

effects’ 

panel  

Promotion 

Antonelli(1989) 1983 Cross-section Italy OLS Promotion 

Wallsten(2000) 1990-1992 Panel data U.S OLS Substitution 

 

3.5 Variables in Empirical Research 

So far, most of scholars regard enterprise R&D investment as the dependent variables 

to test influence of governmental scientific and technological subsidy on enterprises 

R&D investment, (Howe and McFetridge, 1976; Camichael, 1981; Higgins and Link, 

1981; Scott, 1984; Lichtenberg, 1978, 1988; Antonelli, 1989; Toivanen, 1998; 

Wallsten,2000; Busom, 2000). There are also some scholars regarding proportion of 

enterprise R&D investment accounting for sales as the independent variables. (Link, 

1982; Lichtenberg, 1984). 

Independent variable has a greater change in the course of macro-and-micro analysis  

At the micro level, independent variables that exist in empirical research include 

governmental subsidy, enterprise sales income, enterprise business duration, total 

amount of enterprise R&D staffs, etc. Howe and McFeridge(1976), Shrieves(1978), 

Camichael(1981), Higgins and Link(1981), Scott(1984), Toivanen(1998) and 

Suetens(2002) regard governmental subsidy and enterprise sales income as 

independent variables. Jaffe (2002), Hall (2002) point out enterprises that have 

short-term business duration have a stronger reaction on governmental subsidy in 

their paper.  

At the macro level, independent variables that exist in empirical research include 

governmental R&D subsidy, loan from financial institutions, government subsidy for 

colleges, etc. Guellec & Van Pottelsberghe (2003) make a full consideration of 

independent variables including governmental R&D subsidy, loan from financial 

institutions, government subsidy for colleges and R&D departments. Lichtenberg 

(1987, 1988) regards governmental R&D subsidy as the independent variables. 

Besides such two types of independent variables, some control variables still need to 
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be considered in empirical research, such as: enterprise scale, enterprise financial 

performance, industrial background of enterprise, enterprise location, etc. Researches 

from Germany (Busom, 2000; Hussinger, 2006; Czarnitzki & Fier, 2002; Almus & 

Czarnitzki, 2003; Czarnitzki & Hussinger, 2004), Spain (Herrera & Heijs, 2004), 

Belgium (Aerts & Czarnitzki, 2004) and The United States (Wallsten, 2000) indicate 

that large-scale enterprise are easier to acquire governmental scientific and 

technological subsidies. The intensity of governmental subsidy is also one of 

important factors to influence performance of subsidy policy. Governmental subsidy 

samples are divided into high subsidy, medium and high subsidy, medium and low 

subsidy and low subsidy to research influence of the intensity of governmental 

subsidy on policy incentives by Zhu Pingfang. Research results find that the 

maximum multiplier is from 2 medium subsidizing rate samples, which indicates 

governmental scientific and technological subsidy will decrease enterprise R&D 

investment when it reaches a certain degree. In terms of coefficient, effect of medium 

and high subsidy is the best one. Therefore, this research measure and compare 

difference of influence of subsidizing intensity on enterprise R&D investment from 

the perspective of governmental scientific and technological subsidizing intensity. 

 

4. Methodology 

The statistical processing methods of the research mainly adopt Cross-Sectional Data 

(Hamberg, 1966; Link, 1982; Lichtenberg, 1984; David, 2000, etc.) and Panel Data 

(Lichtenberg, 1987, Wallsten, 2000; Suetens, 2002, etc.). Panel Data is widely used in 

various studies because it covers the cross-sectional data and time series data at the 

same time. 

The data in this research is sourced from the data statistics of large and medium-sized 

industrial enterprises recorded in the 2002-2011 China Statistical Yearbook on Science 

and Technology. The data of enterprise input in science and technology, government 

subsidy for enterprises, sales revenue of enterprises, loans from financial institutions 

among the enterprises input in science and technology and loans from other 

departments are selected. This research uses the enterprise R&D expenditure to 
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represent the enterprise R&D input.  

This paper takes into account the dynamic effect of samples and thus adopts the 

dynamic panel data model. 

Yi,t = αyi,t-1 + β’I xi,t +μi + νi,t         i=1,…,N ; t=1,…,T;       3-(1)
10

 

 x is exogenous variable  

 y is dependent variable 

 μi is usual individual effects, when necessary iid (0,δ
2

μ) 

 νi,t is the error (idiosyncratic) term with E(νi,t )=0, and E(νi,tνj,s)=δ
2

ν if j=I and t=s, 

and E(νi,tνj,s)=0 otherwise. 

However, the application of dynamic panel data model results in the endogenous 

problem, namely some lagged dependent variable in the right side of the formula 

serves as explanatory variable. The key of the dynamic panel data model estimation is 

to solve the endogenous problem of explanatory variable that the correlation between 

the lagged dependent variable and error term of the model. 

At present, there are mainly three methods for solving the endogenous problem of 

dynamic panel data: Instrumental Variable (IV), Generalized Method of Moment 

(GMM) and Maximum Likelihood Estimate (MLE). The former two methods are 

frequently used. 

 

4.1 Instrumental Variable (IV) 

Take the first-order derivative to the model 3-(1) and get, 

∆yi,t = α∆yi,t-1 + βt’∆xi,t + εi,t        3-(2) 

Including ∆=(1-L), L is the lag operator and Lyi,t = yi,t-1. So E( yi,t-2 ∆yi,t-1 ) ≠0, and 

E(yi,t-2  ∆εi,t ) ≠0.  

As the result, we can get the consistent estimates of α and β through yi,t-2 and xi,t as the 

instrumental variables of formula 3.2.2. It solves the endogenous problem of 

explanatory variable ∆yi,t-1 on the right side. 

 

                                                      
10

 Handout by C.Hurlin. Chapter 2. Dynamic panel data models. April 2010. 
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4.2 Generalized Method of Moment (GMM) 

GMM is improvement of IV method and used in dynamic panel model widely. 

Arellano and Bover (1995), Arellano and Bond (1991) and Blundell and Bond (1998, 

1999) advances the GMM method which applies to dynamic panel data. 

IV method solves the endogenous problem by regarding lag operate of independent 

variables as instrumental variables. According to formula 3-(2), not only yi,t-2 is the 

suitable instrumental variable for ∆yi,t-1, but also yi,t-3, yi,t-4, …yi,0. We can get the 

following formula when combing these instrumental variables 

E  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

    
    
 
 
 

      
  

 
 
 
 
 
 
 
 

      

 
 
 
 
 
 
 
 
 

 = 0, (t=2,…,T. i=1,…,T)  3-(3) 

Including xi=(x1
’
…,xT

’
). Combine all (T-1) orthogonal condition equation and get. 

 

E(Zi’Hεi) = 0          3-(4) 

 

Including H = (T-1) × T  
    
   
   

  ,  

 Zi =  
     
     
     

  

 

  =  
   
 
   

  =                   , 

  = (    ,…,    )’,                      
 
 

 

   refers to the T   orders of      portfolio matrix. By minimizing the following 

two items and mixing all orthogonal condition effectively: 
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We can get linear GMM estimator, 
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A=

 

 
 

    
     
    

   

   
   
   

                  
                        

        
       

 
 

 
11

 

As GMM combines all instrumental variables effectively, it is more meaningful than 

IV. 

 

4.3 System GMM Method 

As pointed out by Arellano and Bond (1991) lagged horizontal instrumental variables 

versus the instrumental variables with weak first order difference equation will 

influence the asymptotic property of estimation and the difference estimation of small 

samples. Therefore, Blundell and Bond (1998, 1999) suggest to adopt another GMM 

estimation method, namely incorporating the original estimating equation containing 

the level value of variables and the equations after the first order difference into one 

system. In the GMM estimation, the lagged value of explanatory variables will serve 

as the instrumental variables of the first order difference equation, while the lagged 

value of explanatory variables after the first order difference will serve as the 

instrumental variables of the estimating equation of horizontal variables. As the 

method incorporates all moment conditions, the results of GMM estimation will be 

more effective in the system and more suitable for the estimation of dynamic panel 

                                                      
11

 Xiao Zheng.  Efficient Estimation of Dynamic Panel Data Models with Application to the Analysis of Foreign 
Direct Investment to Developing Countries.[J] China Journal of Economics, 2005 
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data. Blundell and Bond (1998) discovers that, when the original data is high in 

continuity and short in time series through Monte Carlo experiments, the effect of 

System GMM estimation is far better than the results of normal GMM estimation.  

Therefore, this paper selects the System GMM method for solving the endogenous 

problem of dynamic panel data model. 

 

4.4 Variable Setting and Model Building
12

 

Most scholars take the enterprises R&D input as an dependent variables to test the 

influence of government subsidy for science and technology (Higgins and Link, 1981; 

Scott, 1984; Lichtenberg, 1987, 1988; Antonelli, 1989; Toivanen, 1998; Busom, 1999, 

etc.). Some scholars take the proportion of enterprises R&D input in sales as the 

independent variables (Link, 1982; Lichtenberg, 1984). 

At the micro level, explanatory variables in empirical research include government 

subsidy for science and technology, sales revenue of enterprises, operation years of 

enterprise and total number of R&D staff, etc. Howe and McFetridge (1976), Shrieves 

(1978), Camichael (1981), Higgins and Link (1981), Scott (1984), Toivanen (1998) 

and Suetens (2002) take government subsidy for science and technology and sales 

revenue of enterprises as explanatory variables, while Jaffe (2002), Hall (2002b) point 

out in their paper that short operation years react to the government subsidy for 

science and technology are more strong.  

At the macro level, explanatory variables in empirical research include government 

subsidy for science and technology, loans from financial institutions, government 

subsidy for colleges and universities, etc. The research made by Dominique and 

Bruno (1998, 2000) causes widespread concern among scholars, who conduct 

systematic research on the influence of various public R&D investment methods 

adopted by the governments of 17 OECD states during 1981-1996 on the enterprise 

R&D activities. Their research takes a full account of explanatory variables such as 

loans from financial institutions among the enterprise R&D expenditure, government 

                                                      
12

 The summary statistic table is showed in Table 5  
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subsidy for colleges and universities and for R&D departments, etc. Lichtenberg 

(1987, 1988) take government subsidy for science and technology as an explanatory 

variable.  

Apart from these two types of explanatory variables, empirical research also considers 

some control variables such as enterprise scale, financial situation of enterprises, 

industry, location, etc. 

To analyze the influence of government subsidy for science and technology on 

enterprise R&D input from the macro perspective, considering the actual situation in 

China, the following variables are selected. 

Dependent variable includes enterprise R&D input.
13

  

Independent variables: The R&D expenditure of Chinese enterprises mainly comes 

from enterprise investment, government investment and loans from financial 

institutions. Considering the influence of these funds on enterprise R&D input, the 

explanatory variables are set as follows: the enterprise R&D input (one-period lag), 

government subsidy for science and technology, government subsidy for science and 

technology (one-period lag), sales revenue of enterprises (one-period lag), R&D loans 

from financial institutions, science and technology input self-raised by enterprises and 

other subsidies by other departments. 

Considering the selected dependent variables and independent variables and referring 

to the research made by Guellec, Van Pottlesberghe (2003), this paper sets the 

empirical model as follows:  

RDi,t = α1RDi,t-1 +α2RGi,t +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t +τi +Ɛi, 

3-(7)
14

 

Where τ stands for the error term of individual difference, Ɛ stands for the random 

error generated by the mingled cross-section and time, i stands for industry subscript 

and the time subscript t stands for the period during 2002-2011, and αi stands for the 

parameters of various explanatory variables.
15

 

                                                      
13

 This research uses the enterprise R&D expenditure to represent the enterprise R&D input. 
14

 The explanation of variables are shown in Table1. 
15

 It can be positive or negative mainly according to the promotion or substitution effect caused by government 
subsidy for science and technology on the enterprise R&D input. 
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5. Empirical Results 

This chapter adopts the data of large and medium-size industrial enterprises sourced 

from China Statistical Yearbook on Science and Technology and makes use of the 

software STATA to analyze the influence of government subsidy for science and 

technology on enterprise R&D input from the four perspectives, i.e. overall influence, 

R&D intensity, subsidy intensity and stability of government subsidy. 

 

5.1 Overall Influence of Government Subsidy on Enterprise R&D Input 

First of all, an empirical analysis is conducted for the overall influence of government 

subsidy on enterprise R&D input. Scholars such as Levin and Reiss (1984), Levy and 

Terlecky (1093), Dominique and Bruno (1998, 2000), and Lichtenberg (1984) all 

have conducted empirical analyses for the influence of government subsidy for 

science and technology on enterprise R&D input from the industry perspective, with 

the results showing that government subsidy for science and technology promotes the 

enterprise R&D input. 

This paper conducts an empirical analysis for the data of large and medium-sized 

Chinese industrial enterprises during 2002-2011 from the industry perspective by 

using the dynamic panel data model, the results of which is as shown in the table 5.1 

  



30 
 

 

Table 5.1 Results from two-step system GMM in overall perspective   

Explanatory 

Variable 

Coefficient Std. Err P>|z| 

 

RD.L1 0.6583 0.0011 0.000 

RG.L1 2.7243 0.0384 0.000 

Q.L1 -0.0006 5.71e-06 0.000 

RG -1.6576 0.0191 0.000 

RE 0.4709 0.0011 0.000 

RF 0.2742 0.0052 0.000 

RO -0.0248 0.0217 0.254 

Number of observations = 333 

AR(1) in first differences: z= -2.86  Pr > z = 0.004 

AR(2) in first differences: z= -1.14  Pr > z = 0.253 

Sargan test of overid. restrictions: chi2(227)  = 336.30  Prob > chi2 =  0.000 

 

Get the formula from the result of table 5.1 

RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t +τi +Ɛi,t 

Coefficient:  0.6583  -1.6576  -0.0006  2.7243  0.4709  0.2742  -0.0248 

P-value:    (0.000)   (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.254) 

 

First of all, all P values in the table are less than 0.05 expect RO. The level of 5% 

indicates that empirical results pass the test and are significant. The influence of RG, 

Q.L1 and RO is negative, and the remaining results are all positive. The RG.L1 

promotes the enterprise R&D expenditure. When the government input increased 1 

unit in last year, the enterprise input will increase 2.7243 units. The impact of RG.L1 

is almost twice as powerful as that at the current period, which indicates that the 

RG.L1 has a more significant influence on enterprise R&D expenditure. The AR-tests 

and the Sargan statistics indicate no problem with serial correlation or the validity of 
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the instruments. 

 

5.2 Influence of Government Subsidy for Science and Technology on Different 

Enterprise R&D intensity. 

Enterprise R&D intensity refers to the ratio between enterprise R&D input and the 

sales revenue of enterprises at the current period. This part is to study how the 

industries with the R&D input of different intensity respond to the government 

subsidy. Due to the limited sample size, samples are divided into two groups. Samples 

whose overall R&D intensity is less than or equal to 1.2% are incorporated into the 

group of low R&D intensity, while samples whose overall R&D intensity is larger 

than 1.2% are incorporated into the group of high R&D intensity. Summary table of 

R&D intensity by industry is shown in Table 2. 

The table indicates that various R&D intensities are largely different and on the whole, 

the R&D intensity of Chinese enterprises is low, with 33.33% industries having their 

R&D intensity less than 1%. The high R&D intensity is mainly concentrated on the 

industries such as Manufacture of Machinery. It is easily found that the highest R&D 

intensity is twice as much as the lowest R&D intensity. The author thinks that there 

has an obvious industry attribute in this differences. The R&D intensity of 

knowledge-intensive industries is high while the R&D intensity of labor-intensive 

industries is relatively low.  Similar to the regression above, the AR-tests and the 

Sargan statistics indicate no problem with serial correlation or the validity of 
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Table 5.2 Results from two-step system GMM in R&D intensity  

Explanatory 

Variable 

  High Low 

Coefficient Std.Err P>|z| 

 

Coefficient Std.Err P>|z| 

 

RD.L1 0.6656 0.0217 0.000 0.4922 0.0173 0.000 

RG.L1 3.4648 0.3096 0.000 0.6991 0.1232 0.000 

Q.L1 0.0001 0.0006 0.872 -0.0002 0.0000 0.000 

RG -2.4638 0.1609 0.000 0.4248 0.2178 0.051 

RE 0.4509 0.2288 0.000 0.4794 0.0100 0.000 

RF 0.1148 0.0485 0.018 0.7033 0.0801 0.000 

RO 0.0862 0.1693 0.610 1.0295 0.2358 0.000 

 Number of observations = 162 Number of observations = 171 

 AR(1) in first differences: z= 

-2.26  Pr > z = 0.024 

AR(1) in first differences: z= 

-2.47  Pr > z = 0.014 

AR(2) in first differences: z= 

-1.05  Pr > z = 0.295 

AR(2) in first differences: z= 

-1.29  Pr > z = 0.196 

Sargan test of overid. restrictions: 

chi2(140)  = 165.46  Prob > 

chi2 =  0.070 

Sargan test of overid. restrictions: 

chi2(146)  = 152.05  Prob > 

chi2 =  0.349 

 

Get the formula from the result of table 5.2 

High    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi +Ɛi,t 

Coefficient:   0.6656   -2.4638  0.0001  3.4648   0.4509  0.1148  -0.0862 

P-value:     (0.000)   (0.000)   (0.872)  (0.000)  (0.000)  (0.018)  (0.610) 

Low    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi + Ɛi,t 

Coefficient:   0.4922   0.4248  -0.0002  0.6991   0.4794  0.7033  1.0295 

P-value:     (0.000)   (0.051)   (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 
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Table 5.3 Results of low and high intensity of R&D intensity 

R&D intensity  Variable   Coefficient  p-value Effect 

High R&D 

intensity 

LRG 3.4648 0.000 Promotion 

RG   -2.4638 0.000 Substitution 

Low R&D 

intensity 

LRG   0.6991 0.000 Promotion 

RG  0.4248 0.051 No significant 

 

In high R&D intensity group, all explanatory variables pass the 5% significant level 

expect Q.L1 and RO. The coefficient of RG.L1 is 3.46448 meaning when the 

government subsidy increased one unit in last year, enterprise R&D input will 

increase 3.4648 units in this year. RG has a substitution effect on enterprise R&D 

input, but the promotion effect of RG.L1 is much strong than the current one. 

Meanwhile, the influence of RG.L1 is the greatest to enterprises R&D input. 

In low R&D intensity group, RG does not pass the 5% significant level, so that it has 

no significant effect to enterprise R&D input. The coefficient of RG.L1 is positive 

that means it has a promotion effect to enterprise R&D input. In the result of 

empirical research in low R&D intensity group, RO has a great effect whose 

coefficient is 1.0295.  

 

5.3 Influence of Government Subsidy for Science and Technology on Enterprise 

R&D Intensity in Different Subsidy Intensity 

Subsidy intensity refers to the ratio of enterprises gain from government subsidy of 

science and technology and current enterprise R&D input. The samples are also 

divided into two groups based on the different subsidy intensity. Samples whose 

government intensity is less than or equal to 3.2% are incorporated into the group of 

low government intensity, while samples whose government intensity is larger than 

3.2% are incorporated into the group of high subsidy intensity. Summary table of 

government intensity by industry is shown in Table3. 
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Table 2 indicates that the government subsidy intensity of most industries is not 

largely different, but the government subsidy intensity of some certain industries is 

much higher than other industries. On the whole, 75.76% industries have the 

government subsidy intensity less than 5% and only 9.1% industries have the 

proportion of the government subsidy in enterprise R&D input which exceeds 10%. 

The Production and distribution of water receives the subsidy of the highest intensity, 

reaching 13.5%, followed by Production and distribution of gas and Manufacture of 

transport equipment, whose subsidy intensity is 11.7% and 11.4% respectively. The 

lowest subsidy intensity is Manufacture and processing of ferrous metals which is 

1.2%. The highest subsidy intensity received by industries is 11 times as much as the 

lowest subsidy intensity received by industries. 
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Table 5.4 Results from two-step system GMM in Subsidy intensity  

Explanatory 

Variable 

  High Low 

Coefficient Std.Err P>|z| 

 

Coefficient Std.Err P>|z| 

 

RD.L1 0.6596 0.0236 0.000 0.6797 0.0103 0.000 

RG.L1 4.2227 0.1605 0.000 1.9730 0.0881 0.000 

Q.L1 -0.0006 0.0002 0.016 -0.0004 0.0001 0.001 

RG -6.5202 0.2854 0.000 -0.6152 0.0511 0.000 

RE 0.5216 0.0051 0.000 0.3806 0.0052 0.000 

RF 0.7918 0.0448 0.000 0.1881 0.1007 0.062 

RO 0.5582 0.2094 0.008 1.4785 0.1976 0.000 

 Numbers of observations = 153 Numbers of observations = 180 

 AR(1) in first differences: z= 

-1.94  Pr > z = 0.052 

AR(1) in first differences: z= 

-2.15  Pr > z = 0.032 

AR(2) in first differences: z= 

-1.00  Pr > z = 0.318 

AR(2) in first differences: z= 

-1.90  Pr > z = 0.058 

Sargan test of overid. restrictions: 

chi2(133)  = 149.32  Prob > 

chi2 =  0.158 

Sargan test of overid. restrictions: 

chi2(152)  = 170.52  Prob > 

chi2 =  0.145 

 

Get the formula from the result of table 5.4 

High    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi +Ɛi,t 

Coefficient:   0.6596   -6.5202  -0.0006  4.2227   0.5216  0.0448  0.2094 

P-value:     (0.000)   (0.051)   (0.016)  (0.000)  (0.000)  (0.000)  (0.008) 

Low    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi +Ɛi,t 

Coefficient:   0.6797   -0.6152  -0.0004  1.9730   0.3806  0.1881  1.4785 

P-value:     (0.000)   (0.000)   (0.001)  (0.000)  (0.000)  (0.062)  (0.000) 
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Table 5.5 Results of low and high intensity of subsidy intensity 

Subsidy intensity  Variable   Coefficient  p-value Effect 

High Subsidy 

intensity 

LRG   4.2227 0.000 Promotion 

RG  -6.5202 0.000 Substitution 

Low Subsidy 

intensity 

LRG 1.9730 0.000 Promotion 

RG   -0.6152 0.000 Substitution 

In high subsidy intensity group, all variables have passed significant level of 5% 

expect RO and Q.L1. RG.L1 promotes the enterprise R&D input. When the 

government subsidy increases 1 unit in last year, the enterprises R&D input will 

increase 4.2227 units. And when the government subsidy increases 1 unit in current 

year, the enterprises R&D input will decrease 6.5202 units. It can easily found that, 

RG has more significant influence on enterprises R&D input that is substitution. 

In low subsidy intensity group, all explanatory variables have passed significant level 

of 5% expect RF. The coefficient of RE.L1 is 1.9730 which means if the government 

subsidy increases 1 unit and the enterprise R&D input will also increase 1.9730 units. 

While if RG increase 1 unit and the enterprise R&D input will decrease 0.6152 units. 

However, the promotion effect of RG.L1 has great effect than the substitution effect 

of RG. Compared with all variables in the model, RO has done a good job in 

enterprises R&D input. The test statistics in the regressions are satisfactory.  

 

5.4 Influence of the Stability of Government Subsidy for Science and Technology 

on Enterprise R&D Input 

This chapter conducts an empirical analysis for the influence of the stability of 

government subsidy for science and technology on enterprise input. Carpron and Van 

Pottelsberghe (1997) studied the influence of the stability of government subsidy for 

science and technology on enterprise R&D input. Their research results show that the 

enterprise R&D input can be more stimulated in the industries with stable government 

subsidy for science and technology. Zhu Pingfang (2003) and Zhao Fumin (2006) also 
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analyzed the stability of Chinese government subsidy and found that the effect of 

government subsidy for science and technology is better with more stable government 

policies. 

Stability of government subsidy is represented by the standard deviation of 

investment growth rate. Smaller standard deviation indicated more stable subsidy. 

According to the results, theses samples are divided into two groups. Samples whose 

standard derivation is less than or equal to 0.02 are incorporated into a group while 

samples whose standard deviation is larger than 0.02 are incorporate into the other. 

The stability of samples is as shown in Table 4. 

The fold line in Figure 1 is generally gentle, which indicates the annual growth rate of 

government subsidy for each industry is stable on the whole, except for the large 

change in few industries. The statistical results of sample data show that the standard 

deviation of the annual growth rate of gas industry is 0.174, ranking the largest. The 

standard deviation of the manual growth rate of the subsidy for general purpose 

machinery, tobacco and textile industries is the smallest, which indicates that the 

government subsidy for theses three industries is the most stable. It can be found from 

statistical results that the government subsidy is the most unstable in the gas, 

electricity and water industries, which are all basic industries concerning people’s 

livelihood.  
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Table 5.6 Results from two-step system GMM in stability of government  

Explanatory 

Variable 

  Stable Unstable 

Coefficient Std.Err P>|z| 

 

Coefficient Std.Err P>|z| 

 

RD.L1 0.7405 0.4438 0.000 0.5131 0.0017 0.000 

RG.L1 6.7773 0.4926 0.000 1.7998 0.0406 0.000 

Q.L1 0.0005 0.0009 0.561 -0.0007 0.0000 0.000 

RG -4.6254 0.4502 0.000 -0.9100 0.0366 0.000 

RE 0.3637 0.0313 0.000 0.5770 0.0025 0.000 

RF 0.2199 0.2236 0.325 0.4431 0.0321 0.000 

RO 0.1970 0.3266 0.546 0.4169 0.0427 0.000 

 Number of observations = 144 Number of observations = 189 

 AR(1) in first differences: z= 

-2.14  Pr > z = 0.032 

AR(1) in first differences: z= 

-2.41  Pr > z = 0.016 

AR(2) in first differences: z= 

-0.97  Pr > z = 0.333 

AR(2) in first differences: z= 

-0.94  Pr > z =0.346  

Sargan test of overid. restrictions: 

chi2(126)  = 128.06  Prob > 

chi2 =  0.432 

Sargan test of overid. restrictions: 

chi2(158)  = 220.55  Prob > 

chi2 =  0.001
16

 

Get the formula from the result of table 5.6 

Stable    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi +Ɛi,t 

Coefficient:    0.7405   -4.6254  0.0005  6.7773   0.3637  0.2199  0.1970 

P-value:      (0.000)   (0.000)   (0.561)  (0.000)  (0.000)  (0.325)  (0.546) 

Unstable    RDi,t = α1RDi,t-1 +α2RGi,t  +α3Qi,t-1 +α4RGi,t-1 +α5REi,t +α6RFi,t+α7ROi,t  

+τi +Ɛi,t 

Coefficient:    0.5131   -0.9100  -0.0007  1.7998   0.5770  0.4431  0.4169 

P-value:      (0.000)   (0.000)   (0.000)  (0.000)  (0.000)  (0.000)  (0.000) 

                                                      
16

 Note that the instruments are not valid according to the Sargan statistics. 
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Table 5.7 Results of low and high intensity of subsidy intensity 

Subsidy intensity  Variable   Coefficient  p-value Effect 

Stable subsidy LRG 6.7773 0.000 Promotion 

RG   -4.6254 0.000 Substitution 

Unstable subsidy LRG   1.7998 0.000 Promotion 

RG  -0.9100 0.000 Substitution 

In stable subsidy group, RD.L1, RG.L1, RG, RE pass the significant level of 5%, and 

the coefficient of RG.L1 is positive, which means if the RG.L1 increase 1 unit and 

enterprise R&D input will increase 6.773 units. While RG increase 1 unit and 

enterprise R&D input will decrease 4.6253 units. It can be found that promotion effect 

of RG.L1 is much better than substitution effect of RG.  

In unstable subsidy group, all variables pass the significant level of 5%, and the effect 

of RG.L1 is better than the effect of RG. 

No matter how stable the government subsidy for enterprise, the government subsidy 

for science and technology are the current period always substitutes the enterprise 

R&D input. On the contrary, the one-period-lagged government subsidy for science 

and technology promotes the enterprise R&D input. As to the government subsidy for 

science and technology in last year, the promotion effect in the industries with stable 

subsidy is almost 6 times as much as that in the industries with unstable subsidy. 

 

6. Concluding Remarks 

Empirical analysis shows the following conclusions. Firstly, it has discussed the 

overall influence of government subsidy of science and technology on enterprise 

R&D input. The result of this analysis is the same as the most current empirical 

researches that government subsidy of science and technology promotes enterprises 

R&D input. In addition, this analysis shows that one-period-lagged government 

subsidy is active and useful to enterprise R&D input. 

Secondly, this paper analyzes the effect of government subsidy by introducing control 

variables, such as R&D intensity, Subsidy intensity and Stability of subsidy. The 
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promotion effect of government subsidy to enterprises R&D input with high R&D 

intensity is better than that of government subsidy to enterprise R&D input with low 

R&D intensity. However, the promotion effect plays a role in the next year and plays 

less substitution role in this year. The enterprise with low or high subsidy intensity 

always shows positive correlation with government subsidy of science and technology 

in next year and negative correlation in this year with large promotion effect, and the 

promotion effect of government subsidy of science and technology to enterprise R&D 

input with high subsidy intensity is more obvious than that with low subsidy intensity. 

The stability of government subsidy promotes enterprise R&D input. The function of 

stable government subsidy is more significant than that with unstable government 

subsidy. 

6.1 Policy implication 

According to empirical research, this paper proposes the following policies and 

suggestions. 

(1) Enlarge science and technology support strength from government and consider 

the long-term effect of subsidy. 

The empirical research shows the government subsidy of science and technology 

is active and useful to enterprise R&D input. In addition, it also shows that there is 

a lag effect on government subsidy of science and technology to enterprise R&D 

input. Hence, the government shall take the long-term effect into consideration as 

well as enlarges government subsidy of science and technology. 

(2) Enlarge the intensity of government subsidy to the enterprise with high R&D 

investment 

The government should selectively support the enterprises according to different 

R&D intensity. In addition, the enterprises with high R&D intensity have positive 

correlation with the government subsidy which can stimulate enterprise R&D 

input. However, China has less subsidy intensity to the enterprise with high R&D 

intensity. Under such situation, it is adverse to government subsidy of science and 

technology. This paper suggests enlarging the subsidy intensity to the enterprises 

and industries with high R&D intensity and then the leverage role of government 
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can be fully played.  

(3) Set up stable policies of government subsidies 

The stability of government subsidy of science and technology directly affects the 

R&D input plan of the enterprise. The effect that the government provides stable 

support for industry is far better than that the government provides unstable subsidy 

for industry. Hence, the stability of government subsidy of science and technology 

shall be taken into consideration. 

6.2 Limitations & Further Research 

Although the research in this paper gets achievement, it has defects as follow. 

(1) The research samples are extracted from China Statistical Yearbook on Science 

and Technology, and its results may be affected by arising from variational 

statistical indexes. In the future, the empirical results will be more reliable 

following more and more specification of statistical work in China.  

(2) The samples in this paper are extracted from the data of large and medium-size 

enterprises in Chinese statistical yearbook. Hence, the analysis results are not 

suitable for small-sized enterprises as well as certain provinces and area. This 

research makes macroscopic comparison and analysis the government subsidy of 

science and technology to enterprise R&D input, and the microanalysis can be 

made in future based on the research of this paper, the data of different zones can 

be compared and analyzed to find zone differences.  

China has started to make statistics to R&D in recent years, so the sample data is 

limited. This paper selects the data of 2002-2011 and the analysis results of the lag 

effect may be affected. As the Chinese statistics to R&D is more and more 

normative, it is sure that the later research can get more data and the analysis to 

lone-term lag effect of the second lag period and the third delayed period can be 

made. Then it can correctly analyze the long-term effect of government subsidy of 

science and technology to enterprise R&D input 
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Table 1.1 Ration of research and development expenditure on GDP by country 

 

Country  

Name 

  Research and Development expenditure (% of GDP) 

2001 2002 2003 2004 2005 2006 2007 2008 2009 

China 0.95 1.07 1.13 1.23 1.32 1.39 1.40 1.47 1.70 

USA 2.72 2.62 2.61 2.54 2.57 2.61 2.67 2.79  

Japan 3.12 3.17 3.20 3.17 3.32 3.40 3.44 3.45  

UK 1.79 1.75 1.68 1.73 1.75 1.78 1.77 1.87 1.82 

France 2.20 2.24 2.18 2.16 2.11 2.11 2.08 2.12 2.23 

Germany 2.46 2.49 2.52 2.49 2.49 2.53 2.53 2.68 2.82 

Canada 2.09 2.04 2.04 2.07 2.05 1.97 1.91 1.84 1.95 

Italy 1.09 1.13 1.11 1.10 1.09 1.13 1.18 1.23 1.27 

Sweden 4.13  3.80 3.58 3.56 3.68 3.40 3.70 3.62 

Austria 2.07 2.14 2.26 2.26 2.45 2.46 2.52 2.67 2.75 

Belgium 2.07 1.94 1.88 1.86 1.83 1.86 1.90 1.96 1.96 

Czech 1.20 1.20 1.25 1.25 1.41 1.55 1.54 1.47 1.53 

Denmark 2.39 2.51 2.58 2.48 2.46 2.48 2.58 2.87 3.02 

Finland 3.32 3.37 3.44 3.45 3.48 3.48 3.47 3.72 3.96 

Iceland 2.95 2.95 2.82  2.77 2.99 2.68 2.64  

Ireland 1.10 1.10 1.17 1.23 1.25 1.25 1.29 1.45 1.77 

Netherlands 1.80 1.72 1.92 1.93 1.90 1.88 1.81 1.76 1.84 

Spain 0.91 0.99 1.05 1.06 1.12 1.20 1.27 1.35 1.38 

Korea 2.47 2.40 2.49 2.68 2.79 3.01 3.21 3.36  

Singapore 2.06 2.10 2.05 2.13 2.19 2.17 2.37 2.66  

Hungary 0.92 1.00 0.93 0.88 0.94 1.00 0.97 1.00 1.15 

Poland 0.62 0.56 0.54 0.56 0.57 0.56 0.57 0.60 0.68 

Russian 1.18 1.25 1.29 1.15 1.07 1.07 1.12 1.04 1.25 

India 0.75 0.74 0.73 0.74 0.78 0.77 0.76   

Data source: The World Bank website 
 
 

 

 

 

 

 

 

 

 

 

Table 1.2 Intramural expenditure on R&D   
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Unit: 100 million Yuan, %                                                                           

    Year Total intramural 

expenditure on R&D 

     The ratio of GDP 

2001 1042.49 0.95 

2002 1287.64 1.07 

2003 1539.63 1.13 

2004 1966.33 1.23 

2005 2449.97 1.32 

2006 3003.10 1.39 

2007 3710.24 1.40 

2008 4616.02 1.47 

2009 5802.11 1.70 

2010 7062.58 1.76 

2011 8610.00 1.83 

Data source: National bureau of Statistics of China website 
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Table 1 Variables 
 

RD.L1 R&D expenditure of enterprises comes from enterprise investment 

( one-period lag) 

RG.L1 Government subsidy of science and technology ( one-period lag) 

Q.L1 Sales revenue of enterprise (one-period lag) 

RG Government subsidy of science and technology 

RE R&D input self-raised by enterprises 

RF R&D loans from financial institutions 

RO R&D loans from other departments 
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Table 2 Summary table of R&D intensity by industry 

 

High R&D intensity Low R&D intensity 

Industry Code R&D 

intensity 

Industry Code R&D 

intensity 

Processing of food from 

agricultural products 

13 0.2% Mining and washing of 

coal 

06 1.3% 

Production and supply of 

electric power and heat 

power 

44 0.3% Manufacture of beverage 15 1.3% 

Processing of petroleum, 

coking, processing of 

nucleus fuel 

25 0.4% Manufacture of metal 

products 

34 1.3% 

Manufacture of tobacco 16 0.5% Manufacture of paper and 

paper products 

22 1.4% 

Manufacture of leather, 

fur, feather and its 

products 

19 0.5% Manufacture and 

processing of ferrous 

metals 

32 1.4% 

Manufacture of furniture 21 0.5% Manufacture of 

non-metallic mineral 

products 

31 1.4% 

Production and distribution 

of gas 

45 0.6% Manufacture of rubber 29 1.6% 

Mining of ferrous metal 

ores 

08 0.6% Manufacture of chemical 

fiber 

28 1.6% 

Manufacture of textile 

wearing apparel, footwear 

caps 

18 0.7% Manufacture of plastic 30 1.9% 

Manufacture of foods 14 0.8% Manufacture of chemical 

raw material and chemical 

products 

26 1.9% 

Production and distribution 

of water 

46 0.8% Manufacture of measuring 

instrument, machinery for 

cultural and office work 

41 1.9% 

Mining of non-ferrous 

metal ores 

09 0.89% Manufacture and 

processing of non-ferrous 

metals 

33 2.1% 

Manufacture of articles for 

culture, education and 

sport activity 

24 0.9% Manufacture of 

communication, computer, 

other electronic equipment 

40 2.1% 

Extraction of petroleum 

and natural gas  

07 0.93% Manufacture of medicines 27 2.3% 

Manufacture of textile 17 1% Manufacture of transport 

equipment 

37 2.4% 
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Printing, reproduction of 

recording media 

23 1% Manufacture of general 

purpose machinery 

35 2.7% 

Processing of timbers, 

manufacture of wood, 

bamboo, rattan, palm straw 

20 1% Manufacture of special 

purpose machinery 

36 2.7% 

Manufacture of artwork, 

other manufacture，etc. 

42 1% Manufacture of electrical 

machinery and equipment 

39 3.4% 

Mining and processing of 

non-mental ores 

10 1.2%    
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Table 3 Summary table of subsidy intensity by industry 

 

 High subsidy intensity   Low subsidy intensity 

Industry Code Subsidy 

intensity 

Industry Code Subsidy 

intensity 

Manufacture and 

processing of ferrous 

metals 

32 1.2% Manufacture of 

non-metallic mineral 

products 

31 3.3% 

Manufacture of tobacco 16 1.3% Manufacture of artwork, 

other manufacture n.e.c 

 

32 3.3% 

Manufacture of leather, 

fur, feather and its 

products 

19 1.3% Manufacture of 

communication, computer, 

other electronic equipment 

40 3.5% 

Manufacture of furniture 21 1.4% Manufacture of metal 

products 

34 3.5% 

Manufacture of beverage 15 1.5% Manufacture of general 

purpose machinery 

35 3.7% 

Manufacture of articles 

for culture, education and 

sport activity 

24 1.5% Processing of food from 

agricultural products 

13 3.7% 

Manufacture of electrical 

machinery and 

equipment 

39 1.8% Processing of petroleum, 

coking, processing of 

nucleus fuel 

25 4.3% 

Manufacture of paper 

and paper products 

22 1.9% Manufacture of medicines 27 4.8% 

Manufacture of rubber 29 2% Manufacture of special 

purpose machinery  

36 5.3% 

Manufacture of textile 

wearing apparel, 

footwear and caps 

18 2.2% Mining of ferrous metal 

ores 

08 5.3% 

Manufacture of plastic 30 2.4% Extraction of petroleum 

and natural gas 

07 5.3% 

Processing of timbers, 

manufacture of wood, 

bamboo, rattan, palm 

straw 

20 2.4% Mining of non-ferrous 

metal ores 

09 5.4% 

Manufacture of chemical 

fiber 

28 2.5% Mining and processing of 

non-mental ores 

10 5.4% 

Manufacture and 

processing of non-ferrous 

metals 

33 2.7% Mining and washing of 

coal 

06 5.5% 

Manufacture of textile 17 2.7% Manufacture of foods 

 

14 5.6% 
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Printing, reproduction of 

recording media 

23 2.8% Manufacture of measuring 

instrument, machinery for 

cultural and office work 

41 7.9% 

Manufacture of chemical 

raw material and 

chemical products 

26 3.2% Production and supply of 

electric power and heat 

power  

44 8.2% 

   Manufacture of transport 

equipment 

37 11.4% 

   Production and 

distribution of gas 

45 11.7% 

   Production and 

distribution of water 

46 13.5% 
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Table 4 Summary table of stability of subsidy by industry 
 

 Stable government subsidy  Unstable government subsidy 

 

Industry 

 

Code 
The 

standard 

deviation 

 

Industry 

 

Code 
The 

standard 

deviation 

Manufacture of 

general purpose 

machinery 

35 0.007 Manufacture of 

leather, fur, feather 

and its products 

19 0.021 

Manufacture of 

tobacco 

16 0.008 Manufacture and 

processing of 

non-ferrous metals 

33 0.021 

Manufacture of 

textile 

17 0.009 Manufacture of 

communication, 

computer, other 

electronic equipment 

40 0.021 

Manufacture and 

processing of ferrous 

metals 

 

32 0.009 Manufacture of 

measuring instrument, 

machinery for cultural 

and office work 

41 0.026 

Manufacture of 

articles for culture, 

education and sport 

activity 

24 0.01 Manufacture of 

medicines 

 

27 0.028 

Manufacture of paper 

and paper products 

22 0.011 Manufacture of 

artwork, other 

manufacture 

42 0.029 

Manufacture of 

non-metallic mineral 

products 

31 0.011 Processing of food 

from agricultural 

products 

13 0.031 

Manufacture of 

chemical raw material 

and chemical 

products 

26 0.014 Manufacture of 

chemical fiber 

 

28 0.031 

Manufacture of metal 

products 

 

34 0.014 Manufacture of 

electrical machinery 

and equipment 

39 0.045 

Processing of timbers, 

manufacture of wood, 

bamboo, rattan, palm 

straw 

 

20 0.016 Manufacture of 

beverage 

 

15 0.05 

Printing, reproduction 

of recording media 

23 0.016 Manufacture of 

transport equipment 

37 0.055 
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Manufacture of 

plastic 

 

30 0.016 Processing of 

petroleum, coking, 

processing of nucleus 

fuel 

25 0.076 

Manufacture of 

textile wearing 

apparel, footwear and 

caps 

18 0.017 Mining of ferrous 

metal ores 

 

08 0.076 

Manufacture of 

rubber 

29 0.017 Extraction of 

petroleum and natural 

gas 

07 0.08 

Manufacture of 

special purpose 

machinery 

36 0.017 Mining of non-ferrous 

metal ores 

09 0.081 

Manufacture of foods 14 0.02 Mining and processing 

of non-mental ores 

10 0.085 

Manufacture of 

furniture 

21 0.02 Mining and washing 

of coal 

06 0.09 

   Production and 

distribution of water 

46 0.105 

   Production and supply 

of electric power and 

heat power 

44 0.162 

   Production and 

distribution of gas 

45 0.174 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



58 
 

 

Table 5 Summary Statistics 
 

 Coefficient Std. Err P>|z| 
 

Nr.Observations AR(1) 

AR(2) 

Sargan 

test 

Total  

 

 

 

 

RD.L1 

0.6583 0.0011 0.000 333 -2.86 

-1.14 

336.30 

A1
17

 0.6656 0.0217 0.000 162 -2.26 

-1.05 

165.46 

A2 0.4922 0.0173 0.000 171 -2.47 

-1.29 

152.05 

B1 0.6596 0.0236 0.000 153 -1.94 

-1.00 

149.32 

B2 0.6797 0.0103 0.000 180 -2.15 

-1.90 

170.52 

C1 0.7405 0.4438 0.000 144 -2.14 

-0.97 

128.06 

C2 -/5131 0.0017 0.000 189 -2.41 

-0.94 

220.55 

Total  2.7243 0.0384 0.000 333 -2.86 

-1.14 

336.30 

A1  

 

RG.L1 

3.4648 0.3096 0.000 162 -2.26 

-1.05 

165.46 

A2 0.6991 0.1232 0.000 171 -2.47 

-1.29 

152.05 

B1 4.2227 0.1605 0.000 153 -1.94 

-1.00 

149.32 

B2 1.9730 0.0881 0.000 180 -2.15 

-1.90 

170.52 

C1 6.7773 0.4926 0.000 144 -2.14 

-0.97 

128.06 

C2 1.7998 0.0406 0.000 189 -2.41 

-0.94 

220.55 

Total  -0.0006 5.71e-06 0.000 333 -2.86 

-1.14 

336.30 

A1  

 

Q.L1 

0.00001 0.0006 0.872 162 -2.26 

-1.05 

165.46 

A2 -0.0002 0.0000 0.000 171 -2.47 

-1.29 

152.05 

B1 -0.0006 0.0002 0.016 153 -1.94 

-1.00 

149.32 

B2 -0.0004 0.0001 0.001 180 -2.15 

-1.90 

170.52 

C1 0.0005 0.0009 0.561 144 -2.14 

-0.97 

128.06 

C2 -0.0007 0.0000 0.000 189 -2.41 

-0.94 

220.55 

Total  -1.6567 0.0191 0.000 333 -2.86 

-1.14 

336.30 

A1  

 

RG 

-2.4638 0.1609 0.000 162 -2.26 

-1.05 

165.46 

A2 0.4248 0.2178 0.051 171 -2.47 152.05 

                                                      
17

 A1= High R&D intensity.  A2 = Low R&D intensity. B1= High subsidy intensity. B2= Low subsidy intensity. 

C1= Stable subsidy.  C2= Unstable subsidy. 
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-1.29 

B1 -6.5202 0.2854 0.000 153 -1.94 

-1.00 

149.32 

B2 -0.6152 0.0511 0.000 180 -2.15 

-1.90 

170.52 

C1 -4.6254 0.4502 0.000 144 -2.14 

-0.97 

128.06 

C2 -0.9100 0.0366 0.000 189 -2.41 

-0.94 

220.55 

Total  0.4709 0.0011 0.000 333 -2.86 

-1.14 

336.30 

A1  

 

RE 

0.4509 0.2288 0.000 162 -2.26 

-1.05 

165.46 

A2 0.4794 0.0100 0.000 171 -2.47 

-1.29 

152.05 

B1 0.5216 0.0051 0.000 153 -1.94 

-1.00 

149.32 

B2 0.3806 0.0052 0.000 180 -2.15 

-1.90 

170.52 

C1 0.3637 0.0313 0.000 144 -2.14 

-0.97 

128.06 

C2 0.5770 0.0025 0.000 189 -2.41 

-0.94 

220.55 

Total  0.2742 0.0052 0.000 333 -2.86 

-1.14 

336.30 

A1  

 

RF 

0.1148 0.0485 0.018 162 -2.26 

-1.05 

165.46 

A2 0.7033 0.0801 0.000 171 -2.47 

-1.29 

152.05 

B1 0.7918 0.0448 0.000 153 -1.94 

-1.00 

149.32 

B2 0.1881 0.1007 0.062 180 -2.15 

-1.90 

170.52 

C1 0.2199 0.2236 0.325 144 -2.14 

-0.97 

128.06 

C2 0.4431 0.0321 0.000 189 -2.41 

-0.94 

220.55 

Total  -0.0248 0.0217 0.254 333 -2.86 

-1.14 

336.30 

A1  

 

RO 

0.0862 0.1693 0.610 162 -2.26 

-1.05 

165.46 

A2 1.0295 0.2358 0.000 171 -2.47 

-1.29 

152.05 

B1 0.5582 0.2094 0.008 153 -1.94 

-1.00 

149.32 

B2 1.4785 0.1976 0.000 180 -2.15 

-1.90 

170.52 

C1 0.1970 0.3266 0.546 144 -2.14 

-0.97 

128.06 

C2 0.4169 0.0427 0.000 189 -2.41 

-0.94 

220.55 
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Figure 1   The trend of 37 industries in aspects of R&D intensity, subsidy intensity and the 

stability of government subsidy. The horizontal represents code of industries. 
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