
Journal of Economics, Finance and Accounting Studies   

ISSN: 2709-0809 

DOI: 10.32996/jefas 

Journal Homepage: www.al-kindipublisher.com/index.php/jefas 

  JEFAS  
AL-KINDI CENTER FOR RESEARCH  

AND DEVELOPMENT  

 

Copyright: © 2022 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons 

Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,  

London, United Kingdom.                                                                                                                          

    Page | 75  

| RESEARCH ARTICLE 

The Impact of Sci-Tech Finance on Technology Entrepreneurship: Empirical Evidence from 

China 

Xueying Zou  

PhD candidate in Finance, Faculty of Finance, City University of Macau, Macao, China 

Corresponding Author: Xueying Zou, E-mail: f20092100241@cityu.mo 

 

| ABSTRACT 

Based on provincial panel data from 2010-2019, this paper uses the entropy method to measure the development level of 

technology entrepreneurship in China and then empirically analyzes the effect of sci-tech finance on technology 

entrepreneurship. The results show that, nationwide, only bank lending has a positive effect on technology entrepreneurship 

among the different sci-tech finance indicators, and government and enterprise R&D spending has a negative impact. 

Meanwhile, there is regional heterogeneity in the effect of sci-tech finance on entrepreneurship in the technology sector. Both 

banks and venture capital have significant positive effects on technology entrepreneurship in areas with high levels of 

technology entrepreneurship development, while venture capital does not have significant effects in areas where technology 

entrepreneurship is developing at medium and low levels. The impact of government investment in science and technology and 

corporate investment in research and development on technology entrepreneurship is either negative or negligible. Finally, the 

paper offers some suggestions based on empirical findings. 
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1. Introduction 

The role of new technology-based firms has become prominent in the economy in modern times. However, the success rate in 

creating them is limited (Aldrich and Martinez, 2001; Rojas and Huergo, 2016). Especially in China, according to the GEM 2016 

report, the innovation capacity of Chinese entrepreneurs is much lower than that of developed countries, and the type of 

entrepreneurship is still mainly survival entrepreneurship. Given that China has the highest number of patent applications for 

inventions in the world, according to China National Development and Reform Commission, there is much room for improvement 

in Chinese technology entrepreneurship.  

 

Currently, the fundamental strategy for China's economic transformation and development is to accelerate the transformation of 

the economic development model into an innovative economy and innovation-driven. Among them, technology entrepreneurship 

has become the main way of the effective output of the economic results of science and technology innovation and is the 

fundamental driving force of modern economic growth. Technology entrepreneurship is inseparable from the support of sci-tech 

finance; therefore, it is particularly necessary to investigate the relationship between sci-tech finance and technology 

entrepreneurship in China and explore the allocation of various capital factors to achieve the optimal support effect for technology 

entrepreneurship. 
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2. Literature Review  

In the current literature, the impact of sci-tech finance on technology entrepreneurship is not directly investigated, and scholars 

mainly focus on the impact of finance on entrepreneurship and the impact of finance on innovation. In recent years, some Chinese 

scholars have also begun to focus on the impact of sci-tech finance on innovation. 

 

2.1 Impact of finance on entrepreneurship 

Findings from countries around the world suggest that financing constraints are one of the most significant barriers that inhibit 

potential entrepreneurs from starting a business (Kerr and Nanda, 2009). Empirical evidence from micro data suggests that financial 

availability can alleviate entrepreneurs' financing constraints and significantly facilitate entrepreneurial activity and market entry 

of new firms. Paulson and Townsend (2004) found that households with more wealth were more likely to engage in entrepreneurial 

activity. Anton and Boston (2017) found a positive relationship between access to finance and entrepreneurial activity by studying 

the impact of finance on entrepreneurial activity in 25 EU member states from 2007 to 2013. At the macro level, however, the 

expansion of the financial sector does not necessarily increase the financial accessibility of entrepreneurs. Competition among 

financial institutions may also discourage entrepreneurship (Petersen and Rajan, 1995). Therefore, the impact of finance on 

entrepreneurial activity is not theoretically certain.  

 

2.2 Impact of finance on innovation 

In terms of the impact of finance on innovation, the earliest research on the relationship between finance and innovation can be 

traced back to Schumpeter (1934), the originator of "Innovation Theory" in the early 20th century, who argued that to achieve 

technological innovation, factors of production, including bank loans and other capital, need to be introduced into it. Meierrieks 

(2014) finds that higher levels of financial development lead to stronger innovative activity. Ullah (2019) finds that formal finance 

is more effective than informal finance in promoting firm innovation and that formal finance is more effective in promoting 

innovation in developing countries. Scholars have studied different agents that influence innovation: First is the impact of bank 

loans on innovation, Kim et al. (2016) found that financing channels with bonds and the stock market are more effective than bank 

loans in promoting technological innovation activities of Korean listed companies; Second, the impact of government on 

innovation, Howell (2017) found that government subsidies have a positive impact on corporate patents and revenues; Third, the 

impact of venture capital on innovation, Rossi (2015) finds that venture capitalists and angel investors can play an important role 

in Italian small enterprises’ innovations.  

 

2.3 Technology entrepreneurship 

Technology entrepreneurship is a special form of entrepreneurship with both generalized and specific characteristics of 

entrepreneurship. Compared to other types of entrepreneurial enterprises, the entrepreneurial resources and opportunities 

covered by technology-based entrepreneurial enterprises are slightly different, mainly in the following ways: (1) Technology 

resources are more adequate. Technology-based entrepreneurial enterprises are mainly engaged in the research and development 

of high-tech fields and the production and sales of related products, most of which rely on a certain high-tech business, on the 

basis of which they upgrade and transform it and provide customers with technical services and consulting and other content. 

Therefore, technical resources are relatively abundant. (2) Financial resources are more scarce. Due to the uniqueness of the 

products of technology-based start-ups, attracting and obtaining investment from external venture capital with technological 

resources becomes the key to the success or failure of technology-based start-ups (Katila et al., 2008). (3) Human resources are 

more scarce. In the early stages of entrepreneurial enterprises, it is difficult to attract excellent technical and managerial talents 

because their own management mechanisms and systems are not yet mature and stable (Schjoedt, 2013). Entrepreneurs are also 

mostly scientific and technical personnel and need to employ a large number of highly educated and skilled scientific and technical 

personnel to form a core research and development team to provide technical support for the enterprise, which will lead to an 

even greater scarcity of human resources for technology-based start-ups. 

 

2.4 Sci-tech finance 

Zhao et al. (2009) clearly define the concept of "Sci-Tech Finance", which is a system composed of various subjects such as 

government, enterprises, markets, social intermediaries, and their behavioral activities in the process of financing science and 

technology innovation. This is an important element of the national innovation system of science and technology and the financial 

system. Based on this concept, scholars in China have investigated the role of sci-tech finance in supporting innovation. 

According to Zhang and Zhao (2015), financial investment in science and technology was significantly positively related to short-

term science and technological innovation using provincial data. Zheng and Zhang (2018) use a panel threshold model to conclude 

that the impact of science and technology finance on science and technological innovation in each Chinese region has a U-shaped 

relationship. 

 

 

 



JEFAS 4(3): 75-82 

 

Page | 77  

2.5 Synthesis 

It can be seen that the conclusions reached by the above-mentioned scholars are not universal. China has large differences between 

regions, and it is not enough to analyze the relationship between sci-tech finance and innovation only from a country-specific 

perspective or province-specific viewpoint. Meanwhile, scholars have only explored the role of sci-tech finance on innovation or 

entrepreneurship, but there is no empirical evidence to support how each sci-technology finance indicator affects technology 

entrepreneurship. 

 

Hence, this paper will to some extent, fill the research gap on the impact of sci-tech finance on technology entrepreneurship by 

using panel data from 30 provinces and cities in China as a sample to empirically analyze the impact that sci-technology finance 

has on technology-related entrepreneurship and to make targeted suggestions. 

3. Methodology  

3.1 Measure the level of development technology entrepreneurship using entropy method 

According to the existing studies, it is found that there is no similar standard for indicators in the quantification of entrepreneurship 

in the relevant studies. There are two main perspectives of measurement, one demographic and one corporate. Audretsch and 

Evans (1992), for example, measure entrepreneurial activity as the number of business owners per 1000 inhabitants in a population 

survey, and Gartner and Shane (1995) express entrepreneurial activity in terms of the number of organizations per capita in a 

statistical perspective. For a complex phenomenon such as entrepreneurship, measuring it in one dimension clearly does not reflect 

the whole situation, so some scholars have taken a comprehensive approach. According to Ding et al. (2016), the entrepreneurship 

index should consider the level of entrepreneurial development and development of demographic, economic, and social indicators. 

By combining multiple indicators, this method of measuring regional entrepreneurial activity overcomes the limitation of a single 

indicator alone. 

 

Based on the above discussion, in order to scientifically evaluate the development level of technology entrepreneurship in China 

and its regional differences, this paper chooses to compile the "Technology Entrepreneurship Index" by the method of Ding et al. 

(2016). Namely, the number of technology entrepreneurship per unit of population, the amount of technology entrepreneurial 

activity per unit GDP, and the number of technology entrepreneurship in each province per unit urbanization rate were calculated 

from 2010 to 2019, and their comprehensive weights and indexes were calculated by the entropy method. They are important in 

enhancing scientific and technological innovation capacity, supporting sustainable economic development, and expanding social 

employment. We, therefore, choose the number of science and technology-based SMEs in each province and city as the number 

of entrepreneurship in science and technologies. 

 

In order to construct this index, Shannon's (1948) entropy was used. The greater the uncertainty, the greater entropy. In other 

words, greater certainty implies a higher level of development. 

 

The initial data matrix is X = {Xλij}, representing the ith province’s jth indicator in the λth year, where 1 ≤ λ ≤ h, 1 ≤ i ≤ m, 1 ≤

j ≤ n.  

The normalized matrix: Yλij = (Xλij－Xmin) / (Xmax－Xmin)  

The weight of the jth indicator of city i in the λth year: Pλij =
Yλij

∑ ∑ Yλij
m
i=1

h
λ=1

  

The jth indicator’s entropy: Ej = −(
1

ln (h ∗ m)
) ∑ ∑ Pλij

m
i=1

h
λ=1 lnPλij.  

The jth indicator’s contribution to the development level:  Wj =  
1−Ej 

∑ (1−Ej )
n
j=1

.  

Finally, the ith province’s development level of technology entrepreneurship in the λth year is obtained, Sλi = Yλij ∗  
1−Ej 

∑ (1−Ej )
n
j=1

. 

 

3.2 Multiple regression to assessing the impact of sci-tech finance on technology entrepreneurship 

3.2.1 Data 

(1) Indicators of sci-tech finance 

According to Lu & Han (2015), sci-tech finance was divided into public sci-tech finance and market sci-tech finance. The article, 

based on the research of relevant scholars, defines sci-tech finance as a set of financial instruments used to promote science and 

technology development and high-tech industry development through an investment and financing system consisting of 

government and related departments, financial institutions, venture capitalists, and companies. In market sci-tech finance, loans 

from financial institutions, venture capital, and investment from companies R&D are the major providers. In view of the data 

availability, this paper will use the balance of loans from financial institutions (BANK), amount of venture capital (VC), and R&D 

investment of firms (CORPORATE) to reflect market sci-tech finance. The government is the main provider of public sci-tech finance, 

and this paper will use government spending on science and technology R&D to represent it. 
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(2) Control Variables 

Since there is less discussion on the influential factors of technology entrepreneurship, the selection of control variables in this 

paper focuses on the influence variables of entrepreneurship that is more widely agreed upon among scholars. Thus, the control 

variables in this paper are each province's and city's GDP (billion RMB) to represent economic development, years of education 

per capita (EDU) to depict education level, the proportion of secondary and tertiary industries (IND) to proxy industry structure, 

annual per capita income (INCOME) to reflect income level, and the number of patents granted in each province (PATENT) to 

portray the degree of technological development. All data are collected from statistical yearbooks of each region. 

 

Table 1: Data description 

 

3.2.2 Hypotheses 

There are usually two main sources of funding for start-ups: banks or venture capitalists. However, start-up financing channels are 

still dominated by bank lending (Zhang and Liao, 2011). Moreover, since Chinese venture capital institutions focus primarily on 

enterprises in their maturity stages, venture capital institutions are unable to play their due role in promoting entrepreneurship 

(Lu and Han, 2015). 

 

Therefore, this paper presents hypothesis 1: 

 

H1: Bank lending plays a stronger role in supporting technology entrepreneurship than venture capital. 

 

Entrepreneurial intention is a mindset in which entrepreneurs want to create a new venture. According to Cardon (2013), 

entrepreneurial passion is an antecedent of entrepreneurial intentions and is measured through two dimensions: positive emotions 

and identity. Government R&D funding can provide scientists with strong R&D positivity and identity. To some extent, receiving 

government R&D funding is a recognition and incentive for scientists and enhances their positive feelings about participating in 

R&D. As a result, the higher the government's expenditure on science and technology, the greater the opportunity cost for science 

and tech staff to leave their jobs and start their own businesses, which consequently reduces their willingness to start their 

businesses. Moreover, financial investment in science and technology has a positive and significant contribution to labor 

compensation, especially in the tertiary sector (Liu et al., 2013). The results of the R&D investment of firms are similar to those of 

financial investment in the sciences. Furthermore, Tang et al. (2009) found a significant positive relationship between executive 

compensation incentives and firm investment in R & D. Given that income has a significant inhibiting effect on entrepreneurial 

intentions; this paper proposes hypothesis 2: 

 

H2: Government spending on science and technology and corporate R&D investment have a negative effect on technology 

entrepreneurship. 

 

Cheng and Li (2011) argue that the level of entrepreneurship varies from region to region, and policymakers may need to adapt 

to local circumstances. With respect to China, venture capital is mainly concentrated in Beijing and several major provinces and 

 Symbol Variable Specific Indicator 

Dependent Variable TECHEN Technology Entrepreneurship The index calculated in section 3 

Independent Variable 

(Sci-tech variables) 

GOV Public Sci-tech Finance 
Government's expenditure in science and 

technology R&D 

BANK 
Market Sci-tech Finance from 

Banks 
Balance of loans from financial institutions 

VC 
Market Sci-tech Finance from 

VCs 
The amount of venture capital investments 

CORPORATE 
Market Sci-tech Finance from 

Corporates 
Corporate R&D investment 

Control variables 

EDU Education Level Years of education per capita 

IND Industrial Structure 
The proportion of secondary and tertiary 

industries 

INCOME Level of Income Annual income per capita 

PATENT Technological Development The number of patents granted 
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cities like Shanghai, Guangdong, Zhejiang, and Jiangsu, while other provinces have relatively low levels of venture capital 

development. Therefore, this article proposes hypothesis 3. 

 

H3: There is regional heterogeneity in the impact of technology finance on technology entrepreneurship. 

 

3.2.3 Model Construction 

In this paper, panel models were constructed for the whole country (30 provinces and cities), regions with a high level of technology 

entrepreneurship development (11 provinces and cities), medium regions (9 provinces and cities), and low regions (10 provinces 

and cities), and the models are as follows:  

 

National Panel Model. 

lnTECHENi,t−1 = αi + β1lnGOVi,t + β2lnBANKi,t + β3lnVCi,t + β4lnCORPORATEi,t + β5lnCONTROLSi,t + ui,t，  i = 1，2，3…，30 

 

Panel model for regions with high levels of technology entrepreneurship. 

lnTECHENi,t−1 = αi + β1lnGOVi,t + β2lnBANKi,t + β3lnVCi,t + β4lnCORPORATEi,t + β5lnCONTROLSi,t + ui,t，i = 1，2，3…，11 

 

 

Panel model for regions with medium levels of technology entrepreneurship. 

lnTECHENi,t−1 = αi + β1lnGOVi,t + β2lnBANKi,t + β3lnVCi,t + β4lnCORPORATEi,t + β5lnCONTROLSi,t + ui,t，i = 1，2，3…，9 

 

Panel model for regions with low levels of technology entrepreneurship. 

lnTECHENi,t−1 = αi + β1lnGOVi,t + β2lnBANKi,t + β3lnVCi,t + β4lnCORPORATEi,t + β5lnCONTROLSi,t + ui,t，i = 1，2，3…，10 

 

Where, i denotes each province and city; t denotes the year (t = 2010,...2019), and since the impact has a lag, the dependent 

variable is the one-period lag term of the level of technology entrepreneurship development in each province and city. β1、β2、

β3、β4 are the coefficients of the explanatory variables, and β5 are the coefficients of the control variables. This paper used Stata 

for the empirical analysis. 

4. Results and Discussion  

4.1 Results of the level of technology entrepreneurship 

According to the calculation result of the entropy method, this paper divides 30 provinces (Tibet Province is not included in the 

model because of data lacking) into three groups: high, medium, and low levels of technology entrepreneurship development. The 

provinces with high development levels are: Guangdong, Jiangsu, Shandong, Zhejiang, Sichuan, Henan, Shaanxi, Anhui, Jiangxi, 

Beijing, and Shanghai; the provinces with medium levels are: Shanxi, Tianjin, Hubei, Fujian, Hunan, Hebei, Liaoning, Heilongjiang, 

and Yunnan; the provinces with low development level are: Guangxi, Chongqing, Jilin, Guizhou, Xinjiang, Gansu, Ningxia, Hainan, 

Neimenggu, and Qinghai. The table below shows the average value. 
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Table 2: Technology entrepreneurship development level index by region, 2010-2019 

 

 

4.2 Results from regressions 

Table 3: Descriptive statistics 

Symbol Obs Mean Standard Deviation Min Max 

TECHEN 300 38.36 47.78 0.95 263.31 

BANK 300 30571.04 26273.97 1823.81 167213.00 

CORPORATE 300 81.79 160.41 0.04 1204.03 

GOV 300 113.73 146.98 3.76 1168.79 

VC 300 205.39 620.92 0.03 5528.24 

GDP 300 23367.87 19189.38 1013.00 107671.00 

PATENT 300 49325.26 73531.54 264.00 527390.00 

EDU 300 9.08 0.93 6.76 12.78 

IND 300 90.15 5.17 73.80 99.70 

INCOME 300 21561.24 10579.70 6952.70 69331.60 

 

Table 4 Empirical results 

Dependent variable: lagged term of the Technology Entrepreneurship Development Level Index 

 Variable National High Medium Low 

Sci-Tech Finance 

Variables 

BANK 0.515*** 0.398*** 0.812*** 0.625*** 

VC 0.002 0.023*** 0.007 -0.005 

GOV -0.089*** -0.096* -0.168** -0.087 

CORPORATE -0.037** -0.059 0.103* -0.039 

Control Variables GDP 0.040 0.246 -0.049 -0.009 

PATENT -0.008 0.044 -0019 0.06 

EDU 0.874** 0.434 0.789 0.902* 

IND -0.407 -1.553 -2.727*** 1.541* 

INCOME 0.635*** 0.653*** 0.258 0.29 

 Constant -8.499 -3.083 3.904 -16.214*** 

 Within R-squared 0.8641 0.973 0.918 0.943 

 F-test 155.27 322.441 78.342 130.448 

*** p<.01, ** p<.05, * p<.1 

Region (High) Score Region (Medium) Score Region (Low) Score 

Guangdong 195.7448 Shanxi 32.5581 Guangxi 9.1155 

Jiangsu 171.7773 Tianjin 31.7971 Chongqing 8.3494 

Shandong 84.8257 Hubei 31.0624 Jilin 7.3152 

Zhejiang 74.4675 Fujian 30.8265 Guizhou 6.1492 

Sichuan 64.8749 Hunan 30.4570 Xinjiang 4.6440 

Henan 64.6670 Hebei 29.5143 Gansu 4.1923 

Shaanxi 44.8768 Liaoning 24.9113 Ningxia 3.3436 

Anhui 42.8081 Heilongjiang 13.6493 Hainan 2.5572 

Jiangxi 40.9963 Yunnan 13.3027 Neimenggu 1.7631 

Beijing 39.6340   Qinghai 1.5810 

Shanghai 39.0390     
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In the national panel model, bank lending has a significant positive impact on national technology entrepreneurship, while venture 

capital is insignificant, which is consistent with Hypothesis 1. The government funding of science and technology and the 

investment in R&D of firms both have a significant negative impact on technology entrepreneurship. In addition to possible 

structural problems in the allocation of government research funds, the investment may also increase the opportunity cost of 

entrepreneurship for people in the technology sector, thus reducing their willingness to start a business. This also fits hypothesis 

2. 

 

As can be seen, venture capital has a significant positive effect on technology entrepreneurship only in areas with high levels of 

technology entrepreneurship but not in areas where the development of technology entrepreneurship is moderate or low. 

Meanwhile, the coefficient of 0.398 for the bank variable is lower in high-level regions than in medium and low-level areas. This 

suggests that venture capital plays an active role only in areas with high levels of technology entrepreneurship, while areas with 

medium and low levels of technology entrepreneurship are more dependent on bank loans. This is consistent with hypothesis 3. 

 

Among the three regions with high, medium, and low levels of technology entrepreneurship, government spending on science 

and technology, and corporate R&D investment, only government spending on science and technologies in the medium region 

has a negative effect on technology entrepreneurship at the 5% significance level. This may be due to structural problems in the 

allocation of government research spending and corporate R&D investment. This is partly consistent with the second hypothesis. 

5. Conclusion  

The author should clearly explain the important conclusions of the research highlighting its significance and relevance.  

Given the current gap in empirical research on the impact of sci-tech finance on technology entrepreneurship, this paper used 

entropy method to construct a technology entrepreneurship development level index in 30 provinces and cities in China and 

divided the 30 provinces and cities into three groups with high, medium, and low technology entrepreneurship level development 

according to the index, to empirically analyze the effect of sci-tech finance on technology entrepreneurship. Nationally, only bank 

lending has a positive effect on technology entrepreneurship among the different sci-tech finance indicators, while government 

and corporate R&D spending have a negative effect on tech entrepreneurship. Meanwhile, there is regional heterogeneity in the 

impact of sci-tech finance on technology entrepreneurship. Banks and venture capital in regions with high levels of technology 

entrepreneurship development have a significantly positive impact on technology entrepreneurship, while those with medium and 

low levels of technology entrepreneurship development do not have significant effects. The effect of government spending on 

science and technology and corporate R&D investment is negative or insignificant regionally. 

 

On the basis of the above findings, this paper proposes the following recommendations for government, technology-based SMEs, 

and market sci-tech finance respectively: 1) The government should improve the way it invests in science and technology, set up 

a government-guided fund to leverage social capital, optimize post-subsidy policy to stimulate entrepreneurial activities of 

enterprises, so that scientists have both innovation atmosphere and entrepreneurial conditions, and avoid the negative impact of 

science and technological investment on science and technologies from entrepreneurship situation. (2) SMEs based on technology 

should actively search for venture capitalists. In addition to helping technology-based SMEs to solve the capital shortage problem, 

venture capital can give full play to their management experience to help technology companies realize value-added services. 2) 

Banks should actively explore support for science and innovation enterprises, continuously optimize the mode of operation of 

investment and loan linkage, and decrease the financing threshold of innovative enterprises. 4) Giving in to the role of venture 

capital, creating a more open funding environment, learning from developed countries' venture capital models, such as the limited 

partnership organization form and diversified funding sources in the United States, to expand funding source channels and 

continuously improve venture capital management structure, so as to infuse funds into science and innovation enterprises more 

efficiently. 
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