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Abstract. At present, there are still some problems in the financing process of
China's new-generation information technology industry. Regional heterogene-
ity in the scale of exogenous financing, long-term loans tilted toward medium
and large enterprises, and fiscal policies that set limits on enterprises' access to
bank loans. The empirical results show that long-term credit loans and mort-
gage loans from banks have a significant role in promoting the innovation per-
formance of the new generation of information technology industry, while the
other explanatory and explanatory variables are not correlated. Based on this,
banks need to strengthen the investment of long-term credit and mortgage loan
funds to the new generation information technology industry in order to im-
prove the performance of the use of funds.

Keywords: New-generation information technology industry; innovation; bank;
upgrading.

1 Introduction

New-generation information technology industry is the leading industry of China's
economic development, which is an important guarantee for the realization of “Net-
work Power” and “Intelligent Manufacturing Power”, covering various industries such
as artificial intelligence, big data, cloud computing, Al, etc. From 2012 to 2023, the
output value of new-generation information technology industry has increased from 7
trillion yuan to 16.39 trillion yuan, with an average annual growth rate of 7% [1]. The
rapid development of new-generation information technology industry needs a large
amount of financial support, and China's financial system is currently dominated by
banks, whose credit funds can largely promote industrial upgrading and innovation,
and support the development of initial technological innovation of some start-up en-
terprises.
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2 Literature Review

From the literature in recent years, the research direction and content of scholars mainly
focus on the impact of financial subsidies on the performance of the new generation of
information technology industry, the impact of enterprise patents on the new generation
of information technology industry and the impact of bank loans on the new generation
of information technology industry[2].

Enterprise innovation is the driving force of the real economy and a key driver of
enterprise competitiveness[3]. Patents are an important form of technological innova-
tion for enterprises, and as the number of patent citations increases, the short-term
performance of enterprises will improve, while the long-term performance improve-
ment of enterprises is more related to the quality improvement of patents [4]. showed
that the number of patents and patent citations are correlated with future firm perfor-
mance.

The development of new-generation information technology industry cannot be
separated from the support of capital, when the enterprise is in the development stage, it
is difficult to support the development of the enterprise only by internal financing,
therefore, external financing, especially the indirect financing of the bank to the en-
terprise has become an important way for the enterprise to obtain capital [5]. Margaritis
and psillaki (2009)[6] found a significant increase in the efficiency of the enterprise
with higher bank loans, controlling for equity structure and the effect of equity type in a
sample of French enterprises. Margaritis and psillaki (2009)[6], using a sample of
French firms and controlling for the effects of shareholding structure and shareholding
type, find that firms with higher bank loans are significantly more efficient. Mean-
while, Xu et al. (2020)[7] studied a sample of Chinese listed PV firms from 2007-2017,
and finally showed that restricting firms' access to bank loans significantly reduces
firms' performance. To improve the efficiency of industrial financing should be diver-
sified program design, reduce the degree of information asymmetry of the bank; ac-
tively develop the bond market, innovative financing tools .

Existing literature mostly focuses on the role of bank credit capital in promoting the
performance of the IT industry, but does not distinguish the differences in credit ma-
turity structure. Harhoff & Scherer (1997)[8] argue that although patents have limita-
tions as a measure of firms' innovation performance, there is no better alternative, and
patent statistics are still the most commonly used indicator. Therefore, this paper ran-
domly selects 500 samples and retains 313 samples after screening to study the impact
of the differences in credit term structure on the innovation performance of the new
generation of information technology industry.

China's new-generation information technology industry covers a wide range of
industries, and the strength of bank credit support for small, medium and large enter-
prises varies. Table 1 shows the 15 randomly selected companies in the sample, and it
can be seen that 11 of the 15 selected companies have long-term loans much larger than
short-term loans. The five companies with the highest innovation performance in the
past three years are BOE A (Beijing) with 5,028 patents, NDT (Fujian) with 4,025
patents, China Unicom (Beijing) with 3,303 patents, Hohua (Sichuan) with 612 patents,
and SMIC (Shanghai) with 522 patents. The five companies with the lowest innovation
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performance are Sun Cable (Fujian Province) with 19 patents, Runhe Software (Jiangsu
Province) with 34 patents, Chuan Da Zhisheng (Sichuan Province) with 36 patents,
Dagang (Jiangsu Province) with 49 patents, and Zhongfutong (Fujian Province) with
56 patents. Three of the five sample companies with the highest innovation perfor-
mance are located in first-tier cities, while the five companies with the lowest perfor-
mance are not located in first-tier cities, and the number of long-term bank loans for the
five companies with higher performance is significantly larger than the number of
short-term loans. This suggests that banks in larger cities with better economic de-
velopment are more willing to grant long-term loans.[9]

Further analysis in Table 1 shows that smaller capitalized firms receive more
short-term loans, while larger capitalized firms receive more long-term loans, sug-
gesting that a stable period of growth increases the bank's confidence in the firm and its
willingness to lend for the long term.

Table 1. Credit financing for the new-generation information technology industry.

. Number of
Short-term Long-term Total capital at
. . . patents
corporations year loans ($ mil- loans ($ mil- the end of the year ted
rante
lion) lion) ($ million) &
(number)
Ningde Times 2022 4,228,756.63 5,714,509 60,095,235.19 2369
2021 2,572,009.77 2,329,514.5 30,766,686.09 1024
2020 805,860.28 658,067.62 15,661,842.69 632
Saiwu tech-
2022 56,827.25 47,832.86 497,430.16 60
nology
2021 44,690.38 33,663.96 474,734.7 36
2020 30,603.51 22,940.78 327,633.9 20
Tomfool
Microelec- 2022 423,106.8 516,112.22 3,562,942.83 143
tronics
2021 362,702.71 317,860.9 2,710,106.62 99
2020 328,058.84 132,363.2 2,123,075.11 91
Changdian
Technologies, 2022 117,366.15 574,302.56 3,940,773.17 119
Inc.
2021 219,313.61 574302.56 3,709,861.89 108
2020 528,840.31 538134.47 3,232,819.62 154
Runho Soft-
2022 27,360 44,919.83 480,523.22 9
ware
2021 24,900 47,962.76 441,369.49 0
2020 36,000 44,763.76 432,387.91 25
China Uni-
2022 50,210.55 219,579.37 64,468,702.76 1593
com
2021 38,526.46 220,650.78 59,328,447.99 1161

2020 74,000 290,101.18 58,247,543.04 549
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BOE A 2022 28,243.26 11,140.11 42,056,786.59 1490
2021 18,069.83 16,033.13 45,023,260.34 2020
2020 45,29.84 6,504.87 42,425,680.63 1518
Qianzhao
Optoelec- 2022 46,533.74 95,242.64 701,525.27 79
tronics
2021 60,332.62 90,441.84 607,379.8 73
2020 56,880.39 95,958.18 621,365.79 83
Hao Hua
Technology 2022 87,746.39 117,519.19 1,542,490.7 184
2021 27,197 40,611.1 1,165,785.13 216
2020 10,480 38,900 1,000,708.75 212
Dagang
Corporation 2022 24,430.17 24,000 442,615.02 20
2021 31,156.48 28,000 445,534.39 19
2020 56,170 32,778.1 999,036.58 10
Shanghai
silicon indus- 2022 9697.71 179,377.97 2,546,260.64 53
try
2021 29655.13 198,033.03 1,625,671.27 54
2020 50008.04 162,602.21 1,449,850.73 85
Semiconduc-
tor Manufac-
turing Inter-
national 2022 451938.3 5,115,560.6 30,510,369.1 201
Corporation
(SMIC)
2021 108245.8 3,541,127.5 22,993,280.6 109
2020 295678.6 409,399.6 20,460,165.4 212
sunspot cable 2022 639255.88 48,153.4 540,783.92 4
2021 503332.11 59,800 437,742.46 11
2020 483532.46 54,058.14 400,920.75 4
Nakatomi 2022 54133.49 6,498.6 270,960.43 22
2021 49227.63 1,581.05 273,831.11 23
2020 32156.33 8,642.86 197,693.45 11
Sichuan
University 2022 2867.63 8,910.89 175,118.15 10
Wisdom
2021 1590.98 6,000 180,609.18 20
2020 1184.5 3,000 179,719.64 6

Source: Annual reports of enterprises

Theoretically, long-term loans are better able to promote firm growth for the fol-
lowing reasons: first, long-term loans provide a stable source of capital, which allows
firms to plan and invest for the long term. This stability reduces the risk of interrupting
a project due to lack of funds, and helps enterprises achieve sustained growth[10].
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Meanwhile, from a broader perspective, long-term loans increase the capital abundance
of an enterprise, which reduces the pressure on the cash flow of an enterprise compared
to short-term loans, and can improve efficiency while reducing the risk of an enterprise.
Second, long-term loans have a longer repayment cycle, which can fully link the en-
terprise's long-term research and development and fixed assets and other project in-
vestment needs, and long-term credit usually has a lower interest rate, because the
lender can share the risk through a longer term. This reduces an enterprise's financing
costs and increases its profitability, which in turn allows it to have more funds for
reinvestment and expansion. Third, long-term loans allow firms to make large-scale
capital expenditures, such as building new plants, purchasing new equipment, and
conducting research and development. These investments usually require a long pay-
back period and therefore require long-term financial support. Long-term credit is of
strategic importance to the innovative business performance of China's enterprises and
to their sustainable production capacity.

Therefore, in order to verify the impact of credit of different maturities on the in-
novation performance of the new generation of information technology industry in
China, the following empirical study is conducted with the five-year data of 313 sample
enterprises as panel data.

By analyzing the loan structure of the four major banks in China, it can be seen that
the loan funds provided by Bank of China, Agricultural Bank of China, China Con-
struction Bank and Industrial and Commercial Bank of China for the new generation of
information technology industry are mainly classified into credit loans, guaranteed
loans, mortgages and pledged loans, and each type of loan is divided into two types of
maturities: long-term and short-term. Therefore, this paper takes short-term and
long-term loans as the basis of explanatory variables, and at the same time subdivided
long-term and short-term loans into eight explanatory variables: long-term and
short-term credit loans, guaranteed loans, mortgage loans and pledged loans, and chose
total equity as the control variable to analyze its impact on the innovation performance
of new generation information technology industry (Table 2).

Table 2. Indicator design and definitions.

variable norm coding
explanatory variable Number of patents granted PN
explanatory variable Short-term credit facilities SL1
Short-term secured loans SL2
short term mortgage SL3
short term pledge loan SL4
Long-term credit facilities LL1
Long-term secured loans LL2
Long-term mortgages LL3
Long-term pledge loans LL4

control variable Total share capital (shares) TSC
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Since the study is based on six consecutive years of 313 sample companies, there are
1878 observations for each of the 11 indicators, which are analyzed by STATA.15

econometric software and the results of variable analysis are shown in Table 3.

Table 3. Description of variables.

. standard devia-  minimum maximum Number of obser-
variable mean

tion value values vations
corp 157 90.37892 1 313 1878
year 2019.5 1.70828 2017 2022 1878
PN 38.21512 116.7842 0 2369 1878
SL1 14488.41 51336.41 0 1106300 1878
SL2 14132.22 46026.83 0 657628.1 1878
SL3 2900.954 12315.19 0 212591.6 1878
SL4 4120.239 29107.91 0 612921.5 1878
LL1 6304.449 76934.112 0 2787216 1878
LL2 6659.333 64125.59 0 2412400 1878
LL3 4403.056 26338.53 0 503809.3 1878
LL4 2119.502 14151.04 0 261820.9 1878
TSC 5,14e+08 8.79e+08 0 9.43e+09 1878

As can be seen from the maximum and mean values in the table, for the strategic
new-generation IT industry, the financing model is mainly based on long-term loans.

3 Model Validation and Empirical Results

This paper constructs an empirical research model as follows:

PN = Bo + B SL1 + Bo SL2 + B3 SL3 + B4 SL4 + B5LL1 + Bg LL2 + p7LL3 + Bg
LLA +¢ (D

After analyzing the above data through STATA.15 econometric software, the em-
pirical results can be obtained as shown in Table 4.

Table 4. Empirical findings.

PN Coof. Std. Brr. t t P>|t| [95% Conlf. Interval]
-0.000359

SL1  0.0000453  0.0000414 1.09 0.274 0.0001264
-0.0000615

SL2  0.0000265  0.0000449 0.59 0.554 0.0001146

SL3  -0.0000476 0.0001278 -0.37 0.709 0.0002954

0.0002031
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-0.0000371
SL4  0.0000931  0.0000664 1.40 0.161 0.0002234
0.0006805
LL1T  0.0006906  0.0000419 16.49 0.000 0.0007728
-0.0000789
LL2 4.62e-06 0.0000426 0.11 0.914 0.0000881
0.0000363
LL3  0.0001883  0.0000775 243 0.015 0.0003403
-0.0000893
LL4  0.000151  0.0001225 1.23 0.218 0.0003913
6.83e-08
TSC 7.91e-08 5.52e-09 14.32 0.000 9,002-08
-12.19126
_cons -6.406066  2.949387 -2.17 0.030 -0.6208707

Prob > F = 0.0000

From the P-value, the parameters in the econometric analysis are quite significant on
the whole. From the value of P>|t|, at the 5% level of significance, there is a significant
positive correlation between the indicators of Long-term Credit Loan LL1 and
Long-term Mortgage Loan LL2 and the explanatory variable of the number of patents
granted PN, that is to say, the other variables are not correlated with the explanatory
variables.

4 Robustness Check

In order to test the endogeneity problem, this paper processed the indicator data for
testing, and the results are shown in Table 5.

Table 5. Robustness Tests.

variable VIF 1/VIF

LL1 std 4.38 0.228429
LL2 std 4.24 0.236050
SL1 std 1.85 0.541161
LL3 std 1.69 0.590285
SL2 std 1.66 0.601418
SL4 std 1.32 0.756087
LL4 std 1.30 0.770597
SL3 std 1.25 0.801305
Mean VIF 2.21 64125.59

From Table 5, it can be seen that the VIF values of the explanatory variables are less
than 5, therefore, the empirical results of this paper are robust.
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5 Conclusions

Based on the analysis of the current situation of China's new-generation information
technology (IT) industry, banks are more inclined to long-term loans for the
new-generation IT industry, especially long-term credit loans and long-term mortgage
loans. Long-term credit also has a more significant impact on the innovation perfor-
mance of the new generation of information technology industry.

From the empirical results, it can be seen that long-term bank loans have more sig-
nificant support for the innovation of the new generation of information technology
industry. Compared with short-term credit, long-term credit financing is more focused
on providing stable and long-term financial support for enterprises. Long-term credit is
mainly provided by commercial banks, long-term credit banks, life insurance compa-
nies and other financial institutions, and is financed by long-term deposits and insur-
ance premiums of depositors and policyholders. Long-term loans are characterized by
longer terms, higher interest rates and higher risks. For the new-generation IT industry,
long-term credit is a stable and long-term capital, which can support long-cycle inno-
vation and R&D more consistently and firmly, and improve the core competitiveness of
the industry. In addition, bank credit can also benefit from the development of the
new-generation information technology industry, and the innovative technology of the
industry can feed back to the banking system and promote the innovation of the
banking system, so the two are mutually complementary.

Short-term credit mainly meets the short-term financial needs of enterprises, such as
paying for short-term turnover of companies and emergency financing. Short-term
credit is characterized by a short loan period, simple forms and relatively loose
post-loan management. This kind of financing has certain positive significance. On the
one hand, short-term credit can provide enterprises with timely financial support and
help them solve short-term financial difficulties, so as to ensure the normal operation of
enterprises and the smooth progress of innovative activities. On the other hand, the
flexibility of short-term credit enables enterprises to flexibly adjust the loan amount
and repayment period according to their own business situation and market changes, so
as to better meet the capital demand of innovation activities. However, short-term
credit financing also has certain limitations. Due to the short loan period, enterprises
may face greater repayment pressure, which to a certain extent limits their investment
in innovative activities. In addition, the interest cost of short-term credit may be rela-
tively high, which increases the financial burden of firms. Therefore, the empirical
results show that short-term credit does not support innovation in the new-generation
IT industry.

6 Policy Recommendations

6.1  Strengthening Policy Guidance and Advocacy

The government should introduce clear policies to encourage financial institutions to
increase credit support for industrial innovation, and publicize the importance of in-
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dustrial innovation and credit support policies through various channels to enhance the
confidence of financial institutions and enterprises. The government should also es-
tablish a sound credit risk compensation mechanism for industrial innovation and
reduce the risk of financial institutions.

6.2  Guiding the Optimization of the Efficiency of Credit Utilization

Financial institutions should streamline the credit approval process and improve the
efficiency of approval, so as to ensure that industrial innovation projects can obtain
funding support in a timely manner. At the same time, information technology means
should be utilized to establish an online application and approval system to achieve
automation and rapid approval. Financial institutions should strengthen internal
communication and collaboration to ensure efficient allocation of credit resources to
industrial innovation projects. An internal collaboration platform can be set up and
regular working meetings can be held to realize information sharing and collaborative
work.

6.3  Strengthening the Virtuous Circle of the Credit Industry

Establish an comprehensive credit industry service system covering policy consulta-
tion, financing services, legal support and so on, so as to provide a whole chain of
service support for industrial innovation. Encourage industries and financial institu-
tions to establish close cooperative relationships and jointly develop innovative finan-
cial products and services to meet the diversified financing needs of industrial innova-
tion. At the same time, a credit industry information sharing platform can be estab-
lished to realize information sharing and exchange among industries, financial institu-
tions and the government, so as to improve the transparency and synergy of the credit
industry. Establishing a sound credit risk management mechanism, strengthening the
monitoring and early warning of credit risks, and discovering and resolving potential
risks in a timely manner. At the same time, it will strengthen the assessment and
evaluation of the quality of credit assets to ensure the safety and soundness of credit
assets.
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