®

Check for
updates

Financial Technology and Innovation of Biomedical
Enterprises

Yifan Bao
School of Finance, University of Finance and Economics of Shandong, Jinan, China

15866672256@163.com

Abstract. We discusses the influence of financial technology on the innovation
of biomedical enterprises, and analyzes its mechanism. It is found that financial
technology has significantly promoted the innovation activities of biomedical en-
terprises by reducing information asymmetry and financing constraints. Financial
technology provides enterprises with convenient financing channels, abundant
information resources and effective risk management tools, thus improving their
R&D efficiency and innovation ability. This paper also puts forward some policy
suggestions, including that the government should provide policy support, opti-
mize the financing environment and strengthen intellectual property protection;
Enterprises should actively embrace financial technology and use it to optimize
R&D processes and reduce innovation risks; Financial technology service pro-
viders should design customized products and services to support the innovative
activities of biomedical enterprises. Future research can further explore the long-
term impact of financial technology on the innovation of biomedical enterprises,
the differences between different countries or regions and the application of fi-
nancial technology in specific market segments.

Keywords: Financial technology; Biomedicine; Enterprise innovation; Financ-
ing constraint

1 Introduction

In the past decade, China's biomedical innovation has developed rapidly under a favor-
able policy environment, and R&D investment has increased substantially. The Na-
tional Development and Reform Commission issued and implemented the "Tenth Five-
Year Plan" for the development of bio-economy, taking "bio-medicine for people's life
and health" as one of the four key areas of bio-economy to promote its industrial inno-
vation and upgrading. The key to realize the grand goal of innovation and upgrading of
China's biomedical industry lies in independent innovation with biomedical enterprises
as the main body. Therefore, it is of great significance to study the innovation of bio-
medical enterprises in depth for China's social and economic development.

There are many factors that affect enterprise innovation. Macro-institutional envi-
ronment, government policies (Lu Xianxiang et al., 2021)[1] and digital transformation
(Li Xueying et al., 2022)[2] have a direct impact on enterprise innovation. At the micro
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level, enterprise scale, market competition and financial characteristics also affect en-
terprise innovation activities (Nie Huihua et al., 2008)[3]. At the same time, internal
factors such as corporate culture, staff quality and strategic management are also im-
portant components that affect the innovation ability of enterprises (jin jing et al.,
2018)[4].

Biomedical enterprises are facing the challenges of capital, technology and market,
with large R&D investment and low success rate, and are in urgent need of venture
capital, government subsidies and capital market support. The combination of financial
technology and biomedical enterprises is not only a trend, but also inevitable. This com-
bination effectively solves the capital and risk management problems faced by biomed-
ical enterprises in the process of innovation, and promotes the sustainable development
of the industry (Zhao Chao et al., 2003)[5]. In recent years, blockchain technology has
provided a more transparent and secure trading environment for biomedical enterprises,
reducing financing costs and risks (Zhao Chao et al., 2021)[6]. Big data and artificial
intelligence technology enable enterprises to conduct market analysis and risk assess-
ment more accurately, greatly improving innovation efficiency and success rate [7].
Intelligent contract realizes automatic fund management and risk control, reducing the
risk and cost of human intervention [8]. Supply chain finance enables enterprises to
respond to market changes and capital needs more flexibly and enhance market com-
petitiveness [9].

Financial technology also helps to build an innovation ecosystem. Through the fi-
nancial technology platform, biomedical enterprises can efficiently connect all kinds of
innovative resources and accelerate the innovation process (Zhang Rui et al., 2005)[10].
Enterprises can quickly obtain the latest scientific research achievements and technical
support, and improve their innovation ability and market response speed [11]. In the
future, with the progress and application of financial technology, the combination of
financial technology and biomedicine will show a more diversified and deep-seated
trend, providing stronger support for biomedical enterprises [12].

The purpose of this study is to explore the influence mechanism of financial tech-
nology on the innovation of biomedical enterprises and analyze how it promotes or
restricts innovation activities. Through empirical analysis, this study systematically dis-
cusses the influence of financial technology on the innovation of biomedical enter-
prises, reveals its inherent laws, provides decision-making reference for policy makers,
biomedical enterprises and financial technology enterprises, and promotes the healthy
development of the industry [8]. Through diversified financing channels, financial tech-
nology has significantly lowered the financing threshold of biomedical enterprises and
enabled more start-ups to obtain R&D funds.

The innovation of this study lies in the combination of financial technology and the
actual needs of biomedical enterprises, using empirical research methods, systemati-
cally analyzing the impact of financial technology on the innovation of biomedical en-
terprises, and putting forward targeted policy recommendations. These research results
not only enrich the theoretical research in related fields, but also provide scientific basis
for policy making.
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2 Theoretical Analysis and Research Hypothesis

2.1  Financial Technology and Enterprise Innovation

FinTech refers to an economic industry that provides financial services by scientific
and technological means, covering the application of technologies such as mobile pay-
ment, online lending, equity crowdfunding, smart investment and blockchain in the fi-
nancial field. The development of financial technology provides biomedical enterprises
with more convenient and low-cost financing channels, lowers the financing threshold
and improves the availability of funds, thus helping enterprises to increase R&D in-
vestment and promote innovation.

Biomedical industry is technology-intensive and capital-intensive, and innovation is
the core driving force for its sustainable development. With the rapid development of
financial technology, its role in promoting the innovation of biomedical enterprises has
gradually emerged. By providing more efficient financial services and products, finan-
cial technology reduces financial transaction costs, improves the efficiency of fund al-
location, and has a positive impact on the innovation of biomedical enterprises.

To sum up, financial technology promotes enterprise innovation by providing corre-
sponding financial services and products, improving the efficiency of resource alloca-
tion and reducing transaction costs. Therefore, this paper proposes hypothesis H1.

H1: The development of financial technology has promoted the innovation of bio-
medical enterprises.

2.2 Information Asymmetry, Financing Constraints and Enterprise
Innovation

Information asymmetry is a common problem in financial markets. In the field of bio-
medicine, due to the long R&D cycle and high technical complexity, it is difficult for
external investors to accurately evaluate the R&D projects and future earnings of en-
terprises, which leads to greater financing constraints for enterprises. Through big data
analysis, artificial intelligence and other means, financial technology can more effec-
tively evaluate the credit status and project risks of enterprises, reduce the degree of
information asymmetry, ease financing constraints and promote enterprise innovation.

Financing constraint is an important factor affecting enterprise innovation. Biomed-
ical enterprises often face great financing pressure because of their large investment in
early research and development and long payback period. By providing more diversi-
fied financing channels and financial products, such as equity crowdfunding and tech-
nology insurance, financial technology can help alleviate the financing constraints of
biomedical enterprises, increase R&D investment and promote innovation.

Enterprise scale has an important influence on enterprise innovation ability. Gener-
ally speaking, large enterprises have strong innovation ability due to their abundant
funds, strong research and development capabilities. However, the development of fi-
nancial technology provides more opportunities for SMEs. Through financial technol-
ogy, small and medium-sized enterprises can obtain external funds more easily and
promote their innovation ability.
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The growth of an enterprise is an important embodiment of its future development
potential. By providing accurate financial services, financial technology can better meet
the capital needs of high-growth biomedical enterprises and promote their innovative
activities.

To sum up, financial technology can promote enterprise innovation by reducing in-
formation asymmetry and financing constraints between biomedical enterprises and fi-
nancial institutions. Therefore, this paper proposes the hypothesis H2.

H2: By reducing the financing constraints of biomedical enterprises, financial tech-
nology helps to stimulate their innovation potential.

3 Research Design

3.1 Sample Selection and Data Source

The patent data of listed companies of China A-share biopharmaceutical enterprises
from 2013 to 2022 used in this paper are from CSMAR database, and the financial
technology development index of commercial banks is constructed based on the text
mining method with reference to (Huang Lei et al. 2023)[13]. The financial and man-
agement data of enterprises used in this paper come from CSMAR database, and the
industry classification standard comes from Shen Yin Wanguo. In order to make the
sample data more representative, this paper deals with the sample data as follows: (1)
Delete the annual sample of ST and delisting companies; (2) Reject samples with miss-
ing data in variables; The final sample is 2775 observations of listed biomedical com-
panies from 2013 to 2022.

3.2 Variable Definition

3.2.1 Definition of Main Variables

(1) Patent: In this paper, the natural logarithm is calculated by adding 1 to the num-
ber of patent applications to construct the enterprise innovation index.

(2) FinTech: Using the method of (Huang Lei et al. 2023)[13], this paper constructs
the financial technology development index of commercial banks based on text mining.
The greater the value of this indicator, the higher the level of financial technology de-
velopment.

3.2.2 Other Control Variables

(1) Enterprise Size: This indicator measures the enterprise scale by calculating the
natural logarithm of the total number of employees.

(2) Asset-liability ratio (Lev): This indicator uses the ratio of year-end liabilities to
year-end total assets to measure the asset-liability ratio.

(3) Cashflow: This indicator uses the ratio of net cash flow from business activities
to total assets to measure the cash flow ratio.

(4) Age of enterprise: This indicator uses the difference between the current year
and the year of listing to measure the age of the enterprise.
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(5) Return on assets (ROA): This indicator measures the return on assets of enter-
prises by the ratio of net profit at the end of the year to total assets at the end of the
year.

(6) Fixedpp: Capital density is usually measured by the ratio of total revenue to total
assets at the end of the year.

Table 1. Variable

Variable name Variable Variable description
symbol
: _ +

Lri;ovatlon quan pa_number Ln( Number of patents granted+1 )
Construction of Financial Technology Develop-

Fintech finTech ment Index of Commercial Banks Based on Text
Mining Method

Enterprises scale size Ln( Total employees )

Asset-liability ra- lev Year-end liabilities / Year-end total assets

tio

Cashflow cashflow IS\;:; cash flow from operating activities / Total as-

Enterprise age age Current year - Year of listing

Return on asset roa Net profit at year end / Total assets at year end

Ente.rprlse capital fixeddpp Total revenue / Total assets at year end

density

Enterprise growth growth Year-end total asset growth rate

Sideline duality Virtual variable, if the chairman is also the gen-
eral manager, take 1, otherwise take 0.

R&D investment Inrd Ln( R&D investment amount )

SA index sa SA=-0.737*Size+0.043*Size"2-0.04* Age

(7) Growth: This indicator uses the growth rate of total assets at the end of the year
to measure the growth of enterprises.

(8) Duality: If the chairman of the company holds the post of general manager at
the same time, the value of Dualiy is 1, If not, it defaults to 0.

The main variables used in this paper are shown in Table 1.

3.3  Establish Regression Model

Referring to the research of (Fang Yizhuo, Powerful Nation Order, Li Yuyan,
2022)[14], this paper constructs a regression model to analyze the impact of financial
technology development on the innovation of manufacturing enterprises:

Patent,, = a + B FinTech, , + ZﬂzCOntrol[,, +é&, (1

In the model, subscript I stands for different companies and T stands for year. The
main explanatory variables FinTech i,t and T mean the financial technology develop-
ment level of commercial banks of company I in the t year; The explained variables,
Patent i,t and t, mean the innovation index of company I in the t year, which is measured



Financial Technology and Innovation of Biomedical Enterprises 157

by the innovation quantity (Pa_number); Control i,t means the control variable of com-
pany I in the t year.In addition, B1 represents the influence coefficient of the develop-
ment level of financial technology on enterprise innovation (number of patents), and
represents the average change of the number of patents for each unit of the financial
technology index when other conditions remain unchanged; B2 represents the influence
coefficient of control variables on enterprise innovation (patent number), and each con-
trol variable has a corresponding 2, which represents the average change amount of
patent number for every unit change of the control variable.

3.4  Descriptive Statistic

Table 2 reports the statistical characteristics of the main variables in this paper. The
average FinTech development index is close to 3, indicating that most companies in the
sample have adopted financial technology. The average and median value of the num-
ber of patents PA  § NUMBER are both 0, indicating that most companies in the sam-
ple have not applied for patents, which may be related to the characteristics of the bio-
medical industry, and some companies may rely more on business model innovation
than technical patents; The standard deviation is 1.287, indicating that the number of
company patent applications in the sample is quite different.

Table 2. Summerize

Variable Sample Mean Min Median Max SD
Ezr—n“m' 2,775 0.584 0.000 0.000 5.799 1.287
FinTech 2,775 2.865 0.000 2.890 6.479 1.165
Size 2,775 7.578 4344 7.482 10782 1.084
Lev 2,775 0.313 0.014 0.283 1.168 0.183
Cashflow 2,775 0.070 -1.788 0.067 0.839 0.089
Age 2,775 15.185 1.000 13.000  119.000  10.476
ROA 2,775 0.061 2.491 0.060 0.759 0.102
Fixeddpp 2,775 0.566 0.000 0.488 7.609 0.433
Growth 2,775 1860.194  1.000 1894.000  3509.000  993.023
Duality 2,775 0.373 0.000 0.000 1.000 0.484

4 Empirical Result Analysis

4.1  Correlation Rnalysis

Table 3 gives the Pearson correlation coefficient test of the main variables. The corre-
lation coefficient between innovation Pa_number and FinTech is 0.159 (significant at
1% level), which fully shows that the development of financial technology can promote
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the innovation activities of biomedical enterprises. The correlation coefficient between
the control variables is very small, which shows that there is no strict multicollinearity
between the control variables selected in this paper.

Table 3. Correlation

pa_num- fintech size Lev cashflow age roa fixeddpp growth dual-
ber ity
pa_num- 1

ber
fintech 0.159%** 1
size 0.117%%*% 0.291%** |

lev -0.0130  0.120%** 0.438*** |

cash-  0.095%** 0.057*** 0.100%** - 1

flow 0.240%**

age -0.00100 - 0.383%** (0.323%** 1

0.080%** 0.064%**

roa 0.079%** 0.049** 0.078*** - 0.747%%* - 1
0.320%** 0.074%*x*

fixeddpp 0.00300 0.120%*** 0.305%*** 0.255%** 0.156*** 0.170*** 0.157*** 1

growth 0.0300 0.0300 -0.0230 - 0.166%** - 0.343*** 0.00500 1
0.105%** 0.238%**

duality -0.0240 -0.00400 - - 0.00300 - 0.035% - 0.114%%* |

0.192%%* (,075%** 0.245%** 0.060%**

4.2  Benchmark Regression

Table 4 reports the regression results of the innovation of biomedical enterprises to the
development level of financial technology. Among them, column (1) is the regression
result without adding control variables, and column (2) is the regression result with
adding control variables. It can be preliminarily seen that financial technology variable
(fintech) and enterprise innovation quantity (pa_number) are significantly positively
correlated at the level of 1% whether the control variable is added or not. This shows
that the application of financial technology can effectively improve the innovation abil-
ity and level of enterprises. It shows that financial technology has substantially helped
the progress and development of enterprises, assuming that H1 is confirmed.

4.3 Mesomeric Effect

According to the results given by the mediating effect in Table 4, in which we take the
sa index as the mediating variable, according to the research (Ju Xiaosheng et al.
2013)[15], if the value of sa is negative and the absolute value is larger, the financing
constraint of enterprises will be more serious, so there should be a negative correlation
between the financing constraint of enterprises and the value of SA. We use the step-
wise regression method to test whether the mediating variable SA plays an mediating
role in fintech's influence on pa_numbe.
Step 1: Test the influence of fintech on the intermediary variable sa.
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The table shows that the coefficient of fintech to sa is -0.0837,reaching statistical
significance at the 1% level. This demonstrates that fintech has a substantial adverse
effect on sa.

Step 2: Test the joint influence of fintech and intermediary variable sa on pa_num-
ber.

When fintech and sa enter the regression model at the same time, the coefficient of
fintech becomes -0.0837, which is no longer significant, while the coefficient of sa is -
0.425, which is statistically significant at the 10% confidence level, suggesting that
fintech has a detrimental effect on pa_number through sa, which shows that sa plays a
part of the intermediary role.

According to the test results of stepwise regression method, the intermediary varia-
ble sa plays a part in the influence of fintech on pa_number, which shows that fintech
has a positive influence on pa_number by reducing sa. Therefore, it is assumed that H2
holds.

Table 4. Regression and Mesomeric Effect Result

(1 2 3) 4)

VARIABLES pa_number pa_number sa pa_number
fintech 0.113%** 0.0992**%* -0.0837%** 0.0179

(0.0223) (0.0241) (0.00235) (0.0346)
sa - - - -0.425%*

(0.2406)

control control control control
_cons 0.282%** -0.0606 -2.889%** -1.088

(0.0805) (0.274) (0.0390) (0.847)
N 2,775 2,775

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

4.4 Robustness Test

Table 5 tests the robustness of the original model. The original model takes the number
of patent applications (pa_number) as the dependent variable, fintech as the independ-
ent variable, Inrd as the logarithm of R&D investment, and the rest as the control vari-
able. Financial technology has a significant positive impact on the number of patent
applications (0.280***, P < 0.01); R&D investment also has a significant positive im-
pact on the number of patent applications (0.0992*** p<0.01). Replace the dependent
variable with the logarithm of R&D investment (Inrd), and conduct regression analysis
again. The impact of financial technology on R&D investment is consistent with the
impact of financial technology on the number of patent applications in the original
model, and it is still statistically significant. This shows that whether the dependent
variable is the number of patent applications or R&D investment, the impact of finan-
cial technology on innovation activities has remained stable and consistent. Therefore,
it is assumed that H1 holds.
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Table 5. Robustness test

M )

VARIABLES pa_number Inrd
fintech 0.0992 %3 0.280%***

(0.0314) (0.0197)
control control control
_cons -0.0606 -2.478%**

(0.317) (0.449)
N 2,775 2,768

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

5 Conclusions and Policy Recommendations

5.1 Summary of the Influence of Financial Technology on the Innovation of
Biomedical Enterprises

Financial technology has a significant positive impact on the innovation activities of
biomedical enterprises. This conclusion is not only based on theoretical deduction, but
also supported by empirical analysis. Financial technology has greatly eased the capital
bottleneck faced by biomedical enterprises in the initial stage of research and develop-
ment by providing more convenient ways to obtain funds. Financial technology also
provides rich information resources for biomedical enterprises through big data and
artificial intelligence technologies, which play a vital role in drug research and devel-
opment, clinical trial design and marketing. More importantly, the application of finan-
cial technology in risk management provides an effective tool for biomedical enter-
prises to help them identify, evaluate and deal with various risks that may be encoun-
tered in the process of innovation. Through multi-dimensional support, financial tech-
nology has significantly improved the research and development efficiency and inno-
vation ability of biomedical enterprises, and injected new vitality into the sustained and
healthy development of the industry.

5.2 Policy Proposal

In promoting the integration of financial technology and biomedical industry, the gov-
ernment should take concrete and effective policies and measures to stimulate market
vitality and promote industrial innovation. The government should provide policy sup-
port, such as setting up special funds, tax incentives and subsidies, and encourage deep
cooperation between financial technology and biomedical enterprises. Optimizing the
financing environment is very important. The government should encourage the con-
struction of multi-level capital market and support biomedical enterprises to obtain
funds through equity financing and bond financing. China promotes the construction of
science and technology innovation board, provides convenient listing channels for bio-
medical enterprises, and relieves the financing pressure.
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Enterprises should actively embrace financial technology to enhance their innova-
tion ability and market competitiveness. Use big data and artificial intelligence to opti-
mize R&D process, accurately identify market demand and improve R&D efficiency.
Transparent management of funds is achieved through blockchain technology to ensure
the effective use of funds. Use the financial technology platform to obtain diversified
risk assessment information, adjust strategies in time, and avoid risks.

Financial technology service providers need to deeply understand the unique needs
of biomedical enterprises and design customized financial products and services to
stand out from the competition. By analyzing the capital needs of enterprises in R&D,
clinical trials and marketing, we provide flexible financing schemes, such as staged
loans and intellectual property pledge financing, to meet the capital needs of different
life cycles. Use big data and artificial intelligence technology to provide accurate mar-
ket analysis and risk assessment to help enterprises optimize resource allocation and
reduce innovation risks.
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