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Abstract. In the context of digital economy, the government promotes the digital
transformation of enterprises by providing special subsidies, so as to empower
the high-quality development of enterprises. Based on the data of listed enter-
prises related to the digital economy from 2001 to 2021, this paper innovatively
examines the impact of government digital subsidies on the high-quality devel-
opment of enterprises from the perspective of digital innovation by using text
analysis and other methods. The research results show that government digital
subsidies can achieve high-quality development of enterprises by positively pro-
moting digital innovation. The above research results enrich the research on the
implementation effect of special government subsidies, provide evidence support
for the theoretical mechanism of digital technology enabling the development of
the real economy, and also provide practical enlightenment for Chinese enter-
prises to achieve digital transformation and promote the high-quality develop-
ment of enterprises.
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1 Introduction

The report of the 20th National Congress of the Communist Party of China stressed that
high-quality development is the primary task of comprehensively building a modern
socialist country. China's economy is facing a transition from high-speed growth to
high-quality development. Improving total factor productivity is not only a key way to
achieve high-quality development, but also one of the core indicators to test high-qual-
ity development (Wu C.Q., et al.,2022)!!], In the era of digital economy, accelerating
digital technology innovation is an inevitable requirement to promote the high-quality
development of digital economy.

Research and development subsidies play an important role in the various means by
which the state encourages enterprises to innovate. With the increasing intensity of var-
ious tax incentives, financing support and other policies, the ways in which the govern-
ment supports enterprises to carry out scientific and technological innovation are also
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more diversified. However, whether government subsidies play a positive role in pro-
moting the development of enterprises or crowd out the effect is still controversial. In
order to obtain subsidies, some enterprises adopt the innovation strategy of "heavy
quantity, light quality”, mainly carrying out strategic innovation to pursue more patent
quantity, rather than substantive innovation to improve quality (Yan J.B., et al.,2023)[?-
In the context of digital economy, in order to facilitate the digital transformation of
enterprises and encourage enterprises to carry out digital technology innovation, the
government has introduced various subsidies, tax incentives and other policies, but
whether it can achieve high-quality development of enterprises through promoting dig-
ital innovation remains to be verified. Based on this, this paper takes the digital core
industry as the research object and explores the impact of various digital subsidies in-
troduced by the government on the high-quality development of enterprises under the
background of digital economy from the perspective of digital innovation.

2 Theoretical Analysis and Research Hypothesis

Digital transformation is an ongoing and complex organizational effort that plays a crit-
ical role in both competitiveness and sustainability (Mahboub and Sadok, 2023)B1. As
one of the important means to promote the digital transformation of enterprises, gov-
ernment subsidies have a different impact on enterprise performance and the transmis-
sion mechanism behind it. On the one hand, government subsidies can directly provide
funds for enterprises, alleviate the financing constraints faced by enterprises, make up
for part of the innovation costs of enterprises, and release the advantage signal of tech-
nological research and development of enterprises to the outside world to attract more
venture capital. On the other hand, government subsidies may distort the incentive ef-
fect of R&D subsidies, and may even cause moral hazard and adverse selection prob-
lems, leading enterprises to prefer strategic innovation.

At present, due to the strong spillover of innovative knowledge, and the security of
data and technology needs to be improved, enterprises cannot immediately obtain the
corresponding economic returns from the market, which seriously dampened the en-
thusiasm of enterprises. Therefore, the government usually provides various kinds of
subsidies to form a positive incentive effect on enterprises to achieve the goal of pro-
moting high-quality economic growth. Studies have shown that government research
and subsidies can promote high-quality development of enterprises. Such subsidy
measures have played a significant role in improving the innovation performance and
business performance of enterprises, thus promoting the high-quality development of
enterprises. Through financial subsidies, enterprises get financial support and the eco-
nomic burden can be reduced. This allows enterprises to carry out technological re-
search and development innovation with more confidence. At the same time, the injec-
tion of subsidy funds also improves the production efficiency of enterprises and further
promotes high-quality economic growth(Tang M., et al.,2023), In view of this, this
paper proposes the following hypothesis:

Hypothesis 1: There is a positive correlation between government digital subsidies
and high-quality development of enterprises.
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Digital innovation offers companies new opportunities to increase the value created
for customers through new products and services(Astrom et al. 2022)P], but faces ex-
ternalities and resource constraints due to its high-risk, high-input and positive exter-
nalities. Government subsidies, as the direct capital supply of the government, can
make up for the insufficient return on innovation caused by imitative innovation and
free-riding, subsidize innovation losses, reduce innovation risks, directly reduce the
fixed cost of innovation, ease the constraint of innovation resources, and enable enter-
prises to actively invest in innovation activities, so as to achieve high-quality develop-
ment. Even if the enterprise is motivated by the strategic acquisition of subsidies, after
obtaining government subsidies, in order to cope with the government inspection and
acceptance mechanism, the enterprise will actively carry out digital innovation activi-
ties, thus promoting the high-quality development of the enterprise. Based on this, this
paper proposes:

Hypothesis 2: Government digital subsidies promote the high-quality development
of enterprises by positively influencing their digital innovation

3 Method

3.1 Sample

Based on the scope of digital economy determined in the Statistical Classification of
Digital Economy and Its Core Industries (2021) issued by the National Bureau of Sta-
tistics in May 2021, and based on operability and data availability, this paper selects
core enterprises of digital economy. That is, Chinese A-share listed companies in four
industries, namely computer communication and other electronic equipment manufac-
turing industry, telecommunications, radio and television and satellite transmission ser-
vices, Internet and related services, software and information technology service indus-
try, are taken as samples, and the sample panel data from 2001 to 2021 are removed
from St-class enterprise samples, deleted from missing key variable samples and per-
formed tail reduction processing. Finally, 5935 valid sample data were obtained.

3.2 Measures

High quality development of enterprises. Enterprise total factor productivity (TFP)
is a comprehensive productivity that covers the changes of various internal factors re-
quired by enterprise development. Therefore, this paper adopts enterprise total factor
productivity (TFP) as an indicator of high-quality development of enterprises, and
adopts the OP method proposed by Olley and Pakes (1996) to estimate enterprise total
factor productivity. At the same time, LP method is used to re-measure the total factor
productivity of enterprises to test the reliability of the results.

Government digital subsidies. Based on the method proposed by Sun W.Z. et al.
(2023)! this paper manually selects keywords related to digital innovation through the
name of government subsidies, including: digital, Internet, data, network, wisdom, in-
telligence, cloud computing, electronic information, etc. Based on the above keywords,
within the listed company's annual report, the amount of digital subsidies received by
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the enterprise is selected and +1 is selected for the natural logarithm (i.e., the total
amount of digital subsidies +1 is selected for the natural logarithm).

Enterprise digital innovation. This paper draws on the statistical methods of exist-
ing studies and analyzes the contents of patent application documents according to the
keywords of digital technology, so as to calculate the number of digital patent applica-
tions of listed companies in each year to measure the digital innovation of enterprises.

Control variables. Indicators such as firm age, growth, financial leverag, liquidity
ratio, net profit, board size and cashflow are selected as control variables.

3.3  Descriptive statistics

Table 1 reports the descriptive statistical results of the study variables. The results show
that the difference between the maximum and minimum values is significant, whether
it is the number of government digital subsidies each year, the logarithmic result of the
amount, or the number of digital innovations.

Table 1. Descriptive statistics

Variable N Mean Sd Min Max
Subsidy 5935 0.369166 0.4826196 0 1
Subsidy num 5935 1.218366 2.802179 0 36
Subsidy value 5935 5.382402 7.166485 0 21.47482
Digital innovation 5935 30.1112 166.9368 0 4902
TFP_op 5935 6.382604 0.814498 3.425656 10.80464
TFP lp 5935 8.097418 0.9774272 4.371799 12.71257
Firm age 5935 2.744039 0.4062271 1.098612 3.610918
Growth 5935 0.2053232 0.4184634  -0.6696326 4.024214
Financial leverage 5935 0.3657763 0.1859625 0.0274426 0.9078884
Liquidity ratio 5935 3.025081 3.110256 0.2361502 30.57504
Netprofit 5935 0.0631744 0.1999332 -1.980436 0.5491831
Board size 5935 2.098852 0.2176624 1.098612 2.833213
Cashflow 5935 0.0429708 0.0657758  -0.2139342  0.2825168
4 Results

In this paper, Stata was used to conduct baseline regression analysis robustness test and
mechanism test on 5935 sample data after controlling other influencing factors and
fixed effects. The results are as follows.

The results show that after controlling other influencing factors and fixed effects, the
coefficient of government digital subsidy amount in column (1) is positive, indicating
that government digital subsidy is conducive to the improvement of total factor produc-
tivity of enterprises, and then verify hypothesis 1. In this paper, by changing the meas-
urement method of variables, LP method is used to re-measure the total factor produc-
tivity of enterprises, and the main effect test is carried out. As can be seen from column
(2), the result is still significant, and hypothesis 1 is again verified.
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Based on the perspective of digital innovation, this paper explores the path mecha-
nism of high-quality development of enterprises driven by government digital subsi-
dies. As shown in column (3), government digital subsidies promote digital innovation,
thereby improving total factor productivity of enterprises and achieving high-quality
development of enterprises. Hypothesis 2 is verified. As show in table 2.

Table 2. Baseline regression, robustness test and mechanism test

(1) @ 3)
TFP op TFP Ip TFP op
digital innovation 0,001
(0,000)

subsidy value 0,003™ 0,005 0,003
(0,001) (0,001) (0,001)

controls control control control
Constant 4,106™" 5,179 4,154*"
(0,287) (0,322) (0,286)

N 5,935 5,935 5,935

)is) 0,489 0,532 0,490

Note: Standard errors in parentheses *p<0.1, **p<0.05, ***p< 0.01. Robust standard
errors are in brackets

5 Conclusion

Using the data of listed companies in China's digital core industry, this paper analyzes
the impact of government digital subsidies on the high-quality development of enter-
prises from the perspective of digital innovation. Empirical evidence shows that gov-
ernment digital subsidies can promote the high-quality development of enterprises by
promoting their digital innovation.

Through this study, the following Revelations are brought to enterprises in the digital
core industry: First, the government's digital subsidies play a crucial role in stimulating
the digital innovation activities of enterprises. Therefore, the government should focus
on increasing the investment in digital subsidies, provide adequate financial support,
stimulate the enthusiasm and creativity of enterprises, give play to the leading role of
digital innovation, and achieve high-quality development of enterprises by promoting
their digital technology innovation. Second, after obtaining the special subsidies issued
by the government, enterprises should make full use of them to complete digital inno-
vation, accelerate the digital transformation and upgrading of core business links, and
achieve high-quality development of enterprises.
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