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ABSTRACT

The study aims to study how financial support affects high-quality innovative development of artificial
intelligence (Al) small and medium-sized enterprises (SMEs) through promoting innovative elements
concentration, and takes 122 CEOs from 122 Al SMEs in Southern China as empirical studied samples. With
the analysis of structural equational modelling, the research results showed that financial support including
both policy-based financial support and market-based financial support had direct positive impact on
innovative elements concentration and high-quality innovative development of Al SMEs. Moreover,
innovative elements concentration had a direct positive impact on high-quality innovative development of Al
SMEs significantly, and meanwhile mediated the relationship between policy-based financial support and
high-quality innovative development of Al SMEs and the relationship between market-based financial
support and high-quality innovative development of Al SMEs.
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1. INTRODUCTION

With the inclination of national policies and the
development of related basic technologies such as 5G,
China's artificial intelligence (Al) industry has entered an
explosive growth stage (Ning, 2021)[1]. According to the
"2021 AI Development White Paper", in 2020, the scale of
China's core Al industry will reach 325.1 billion Yuan,
increase of 16.7%, making it the second largest industrial
market in the world after the United States [2]. With the
rapid development of China's Al industry, the competition
among Chinese Al enterprises has become increasingly
fierce. At the end of 2020, the number of Al related
enterprises in China has reached more than 6,000. Among
them, 22.3% are located at the basic layer of the Al
industry chain, 18.6% are located at the technology layer,
and 59.1% are located at the application layer [2]. Li (1998)
[3] pointed out that innovation development was an
important means for enterprises to gain competitiveness
and survive the competition. Therefore, high-quality
innovative development has become an important
measurement indicator for deciding whether Chinese small
and medium-sized enterprises (SMEs) can survive fierce
competition and develop rapidly.

Wang and Xu (2012) [4] believed that high-quality
innovative development cannot be separated from the
support of finance, and only enterprises that had the

financial support can go further on the path of innovation.
The "2021 AI Development White Paper" showed that with
the explosive development of Chinese Al market, the
amount of Chinese Al field financial support had reached
89.62 billion Yuan in 2020, with a single maximum of 190
million Yuan [2]. Meanwhile, Wang (2020) [5] pointed out
that financial support included policy-based financial
support and market-based financial support. In other
words, financial support including policy-based financial
support and market-based financial support may be an
important factor for promoting Al enterprises' high-quality
innovative development.

In addition, Liu (2010) [6] pointed out that strengthening
scientific and technological financial cooperation can help
guiding and supporting the accumulation of innovative
elements concentration, thereby promoting the high-quality
innovative development of enterprises. In other words, the
reason why financial support including policy-based
financial support and market-based financial support can
promote the high-quality innovative development of Al
SMEs is likely to be achieved through the intermediary
variable of innovative elements concentration.

However, most previous studies on the high-quality
innovation development of Al SMEs were based on the
perspective of technology development and technology
research such as Al application scenarios (Wang and Li,
2008) [7], Al technology implementation (Steve, 2018) [8],
and basic Al algorithms (Mundici, 2021) [9]. Few studies
have been conducted from the perspectives of financial
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management and the concentration of innovative elements.
From theory to empirical research, there are few
discussions on studying the relationship among financial
support, innovative elements concentration, and the high-
quality innovative development of Al SMEs.

Therefore, this study would like to take 122 CEOs from
122 Chinese Al enterprises in Southern China as the
empirical study samples, so as to find out whether and how
financial support including policy-based financial support
and market-based financial support can help increasing
high-quality innovative development of AT SMEs through
promoting innovative elements concentration, thereby to
provide new suggestions for Al enterprises to develop Al
related high-quality innovative product while meeting the
need of customer satisfaction.

2. RESEARCH DESIGN

2.1. Research Framework

Summarizing the previous study of the research purpose,
we provide hypotheses below, and provide the theoretical
framework in Fig. 1.

Market-based
Financial Support

Policy-based
Financial Support

Innovative Elements
Concentration

Y
High-Quality Innovative
Development of Al
SMEs

Figure 1. Research framework

Hla: Policy-based financial support has a direct
positive effect on high-quality innovative development of
Al SME:s significantly.

Hlb: Market-based financial support has a direct
positive effect on high-quality innovative development of
Al SME:s significantly.

H2a: Policy-based financial support has a direct
positive effect on innovative elements concentration
significantly.

H2b: Market-based financial support has a direct
positive effect on innovative elements concentration
significantly.
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H3: Innovative elements concentration has a direct
positive effect on high-quality innovative development of
Al SME:s significantly.

H4a: Innovative elements concentration mediates the
relationship between policy-based financial support and
high-quality innovative development of AI SMEs
significantly.

H4b: Innovative elements concentration mediates the
relationship between market-based financial support and
high-quality innovative development of AI SMEs
significantly.

2.2. Measuring Scales

Five-point Likert scales were used to test all the studied
variables in the paper including policy-based financial
support (PFS), market-based financial support (MFS),
innovative elements concentration (IEC), and high-quality
innovative development of Al SMEs (HID). The measuring
scale for financial support including two dimensions of
policy-based financial support and market-based financial
support was developed from Wang (2020) [5] which
contained 3 items for each dimension. The measuring scale
for innovative elements concentration was developed from
Xiao (2020) [10] which contained 4 items. And the
measuring scale for high-quality innovative development
of Al SMEs was developed from Fu et al. (2021) [11]
which contained 3 items.

2.3. Research Samples

The questionnaires were mainly answered by AI Company
CEOs from two first-line Cities in Southern China. With
the assistance of the local government, we issued a total of
150 questionnaires within three months, and finally
recovered 145. After eliminating 23 questionnaires with
missing data and obvious data logic errors, 122
questionnaires were finally obtained for data analysis.
Through the descriptive statistical analysis of SPSS19.0, it
is found that there are 91 male CEOs, taking accounting of
75%, and 31 female CEOs, taking account of 25%; 41
CEOs with PHD degrees, taking accounting of 34%, 55
CEOs with master’s degrees, taking accounting of 45%,
and 26 CEOs with bachelor’s degrees or below, taking
accounting of 21%.

3. DATA ANALYSIS

3.1. Reliability and Validity Test

In order to ensure the reliability of the measuring scale of
policy-based financial support, market-based financial
support, innovative elements concentration, and high-
quality innovative development of Al SMEs, we used
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SPSS19.0 to conduct Cronbach’s a test. Results in Table 1
showed that all the Cronbach’s a value of variables were
higher than 0.7, ranging from 0.80 to 0.88, indicating that
all the measuring scale had good reliability.

And the validity test of policy-based financial support,
market-based financial support, innovative elements
concentration, and high-quality innovative development of
Al SMEs was used confirmative factor analysis (CFA)
method. The average variance extracted (AVE) and
composite reliability (CR) value of variables in Table 1
were higher than 0.5 and 0.7 respectively8, indicating that
all the measuring scale had good convergent validity.
Moreover, the results in Table 2 suggested that all the
scales had good discriminative validity.

3.2. Theoretical Model Test

Zhou et al. (2020) [12] believes that the theoretical model
analyzed by structural equational modelling (SEM) should
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considering 3 aspects indexes including absolute index fit,
asymptotic index fit, and the summarized index fit.
Therefore, after establishing direct and indirect SEM to test
the verification, the fitting index results were shown in
Table 3 as below. It found that most indexes met the
acceptable standard requirements, which suggested that
both the direct and indirect SEM were acceptable.

3.3. Hypothesis Test

To sum up the results from direct and indirect SEM, we
presented the hypotheses tested results in Table 4 and
found that hypotheses from Hla to H3 were all getting
supported.

The direct and indirect SEMs with coefficients were
presented in Fig. 2 and Fig. 3.

Table 1. Cronbach’s a Value of Studied Variables

Variables Items o if item deleted|Cronbach’s a| AVE| CR
PFS1 0.80
Policy-Based Financial Support PFS2 0.77 0.86 0.68 | 0.87
PFS3 0.85
MFS1 0.80
Market-Based Financial Support MEFS2 0.79 0.87 0.69 | 0.87
MFS3 0.85
IEC1 0.87
IEC2 0.84
Innovative Elements Concentration 0.88 0.65 | 0.88
IEC3 0.84
IEC4 0.83
) ) . HID1 0.70
High-Quality Inz(l)vsal\t/}\lf;sDevelopment of HID2 074 0.80 058 | 0.81
HID3 0.74
Standard >0.50 >0.70 >0.50(>0.70
Table 2. CFA Tested Results
Model Variables RMSEA | TLI | CFI | y2/df
Four-factor PFS, MFS, IEC, HID 0.089 0.927 | 0.944 | 1.966
Three-factor -1 PFS+MFS, IEC, HID 0.125 0.855 | 0.885 | 2.904
Three-factor -2 PFS, MFS+IEC, HID 0.160 | 0.765 | 0.814 | 4.087
Three-factor -3 PFS, MFS+HID, IEC 0.156 0.778 | 0.823 | 3.929
One-factor PFS+MFS+IEC+HID | 0.192 0.661 | 0.718 | 5.456
Requirement / <0.1 >0.8 | >0.8 | 1~3
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Table 3. Fitting Indexes of Direct and Indirect SEM
Indexes Perfect standard Asctzenlzizlge Direct SEM IHS(ESICt

GFI Higher than 0.90 Higher than 0.80 0.938 0.881

ﬁl%seoxhgf RMR Lower than 0.05 | Lower than 0.08 0.039 0.058

RMSEA Lower than 0.08 Lower than 0.10 0.066 0.089

AGFI Higher than 0.90 Higher than 0.80 0.883 0.816

Asymptotic RFI Higher than 0.90 Higher than 0.80 0911 0.861

index fit NFI Higher than 0.90 | Higher than 0.80 0.941 0.895

CFI1 Higher than 0.90 Higher than 0.80 0.978 0.944

x2/df From1.00 to 2.00 | From 2.00 to 3.00 1.523 1.966

Summarized PNFI Higher than 0.50 Higher than 0.50 0.627 0.677

index fit PGFI Higher than 0.50 Higher than 0.50 0.500 0.571

AIC Lovxrglz?rézs)atu' L"Xf(r:t?ff;ln)dp' 78.548 180.001
Table 4. The Hypothesis Tested Results

Route Coefficients P-value Hyp. Results
PFS—HID 0.307* 0.039 Hla Yes
MFS—HID 0.384* 0.011 Hib Yes
PFS—IEC 0.361%* 0.013 H2a Yes
MFS—IEC 0.291* 0.042 H2b Yes
IEC—HID 0.969*** 0.000 H3 Yes

/).338

Figure 2. The Direct SEM with Coefficients

Figure 3. The Indirect SEM with Coefficients

Moreover, the results in Fig. 2 and Fig. 3 showed that
when the direct SEM was added with innovative elements
concentration, the direct effect of financial support
including both policy-based financial support and market-
based financial support on high-quality innovative
development of Al SMEs became insignificant. According
to the theory of Baron and Kenny (1986) [13], it suggested
that innovative elements concentration was likely to play
mediating role between financial support including both

Note: * P<0.05; ** P<0.01; *** P<0.001

policy-based financial support and market-based financial
support on high-quality innovative development.

Therefore, we used bootstrapping methods provided by
Hayes (2013) [14] to make further test. Bootstrapping
results showed that the indirect effect of IEC on PFS to
HID and indirect effect of IEC on MFS to HID were 0.361
and 0.383, between 95% confident interval of [0.265,
0.472] and [0.262, 0.517], which included no zero. It
indicated that the mediating effect of IEC on PFS to HID
and IEC on MFS to HID were significant. Therefore, H4a
and H4b are getting supported.

4. CONCLUSION

The study examined whether and how financial support
including policy-based financial support, market-based
financial support financial support affecting high-quality
innovative development of AI SMEs through promoting
innovative elements concentration with 122 CEOs from
122 Al enterprises in Southern China as empirical study
samples. It was found that financial support including both
policy-based financial support and market-based financial
support had direct positive impact on innovative elements
concentration and high-quality innovative development of
Al SMEs. Moreover, innovative elements concentration
had direct positive impact on high-quality innovative
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development of Al SMEs significantly, and mediated the
relationship between policy-based financial support and
high-quality innovative development of Al SMEs, as well
as the relationship between market-based financial support
and high-quality innovative development of Al SME:s.
These conclusions have theoretical and practical
contributions to the theories of financial support,
innovation management and AI High-quality innovative
development. The results of this paper find that to promote
the high-quality innovative development of Al SMEs,
every effort should be made to obtain technological
financial support, including policy-based financial support
and market-based financial support. With financial support,
it can speed up the rapid gathering of innovative elements
such as Al industry talents, technology, and information to
Al enterprises. This allows Al enterprises to reserve more
R&D personnel and master more Al cutting-edge
technologies, thereby developing higher-quality innovative
Al products, thus occupying a favourable position in the Al
international market competition.
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