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Abstract: Sustainable economic development is an important force to enhance the comprehensive
national strength. It mainly depends on the breakthrough and innovation of science and technol-
ogy. The new generation of information technology (NGIT) is the most active field in scientific and
technological innovation. It is of great significance to deeply consider the relationship between the
new generation of information technology and the sustainable development of a regional economy.
In this study, 29 provinces and cities in China from 2009 to 2018 were selected and use the feasible
generalized least squares (FGLS) method to empirically analyze the impact of the new generation
of information technology on the sustainable development of regional economy. Simultaneously, it
analyzes the differences between NGIT and economy sustainable development of the regional econ-
omy under different institutional environments. According to the research results, there is a positive
correlation between new-generation information technology and the sustainable development of a
regional economy. There is a positive U-shaped relationship between the penetration depth of NGIT
and the sustainable development of a regional economy. Simultaneously, the higher the institutional
environment’s level, the stronger the positive relationship between the penetration of NGIT and the
sustainable development of a regional economy:.

Keywords: new-generation information technology; sustainable development of the regional econ-
omy; institutional environment

1. Introduction

The new generation of information technology (NGIT) is the core of China’s current
development, which is an important measure to achieve the international competitiveness
of China, such as China made 2025, Internet accelerated speed, and Artificial Intelligence
(AI) action [1]. Actively promoting the Internet accelerated speed and Al actions is a
significant strategic move to deepen the structural reform of supply-side and achieve the
high-quality development of China’s economy. The Central Committee of the Commu-
nist Party of China and the State Council attach great importance to the development of
NGIT, and make a series of strategic plans in the fields of cloud computing, big data, and
artificial intelligence to promote the sustainable development of NGIT industry. As the
most intensive and innovative industrial field in the scientific and technological revolution,
NGIT has become the leading force to lead innovation and promote sustainable economic
development [2]. By infiltrating into other industries other than Information Communica-
tion Technology (ICT), NGIT improves efficiency, enables knowledge exchange in other
industries, promotes the deep integration of NGIT and the real economy, and realizes
high-quality and sustainable development region.

The sustainable development of a regional economy gives full play to regional ad-
vantages under the constraints of existing resources. To achieve sustained and effective
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growth of regional economy. Economic growth is a professional intensive economic growth
based on technological progress and continuous upgrading of industrial structure [3,4]. For
developing countries, the premise of sustainable development of a regional economy is the
imbalance of economic growth. A regional economy’s sustainable development is a process
from quantitative change to qualitative change [5]. With the continuous development of
the social economy, after reflecting on the adverse ecological and social effects caused by
simple economic growth, human beings turn their pursuit to sustainable development of
regional economy [6,7], and more and more scholars have reached a consensus on pursuing
sustainable economic development. As an inexhaustible driving force to promote sustain-
able development, scientific and technological innovation is an important factor to promote
the sustainable development of regional economy [8]. In fact, the fundamental solution to
many unsustainable problems depends on the breakthrough and innovation of science and
technology. In recent years, the application of information technology in various industries
is primarily due to the combination of digital technology and non-digital products or ser-
vices in the industry [9]. Promote the deep integration of information technology and the
real economy. It can reduce the cost of information exchange, processing, and coordination.
By saving social resources, promote sustainable development of regional economy. Unlike
traditional information technology, the NGIT is not only a technological innovation, but
a transition of development paradigm. Relying on NGIT, the integration of information
collection, information exchange, information processing, and information application can
be realized. It can provide technical support and reform opportunities for enterprises in
various industries and form a new complex network space system [1]. In this system, the
way of resource allocation has changed; NGIT has penetrated a series of links in the value
chain, such as R & D design, production control, marketing, and so on, which breaks the
boundaries between R & D, manufacturing and service, to optimize resource allocation,
promote the upgrading of traditional industries, and promote sustainable development of
regional economy. At present, China’s manufacturing sector is large but not strong. The
development of NGIT has injected new energy into the manufacturing industry. The whole
manufacturing and production process makes the production process achieve information
integration, and the level of technological production has been improved [10]. China’s
manufacturing industry has been promoted to move towards the middle and high end of
the global value chain, realizing the transformation from “made in China” to “ intelligent
manufacturing in China”, which has extensively promoted the sustainable development
of a regional economy. China’s regional development is facing the problem of imbalance.
The integration and development of information technology and the real economy are
unbalanced. The eastern region has a better development situation, while the western
region is relatively backward, so there is a lot of room for improvement [11]. Sustainable
development of the regional economy can seek long-term and efficient regional develop-
ment based on maintaining system coordination and lay the foundation for sustainable
development [7].

China is currently in a period of economic transformation. In addition to the influence
of industrial characteristics and its resources, industrial development is primarily affected
by the regional institutional environment. The level of the institutional environment has
different impacts on the industrial development of various regions [12]. Regions with a
better institutional level can help enterprises obtain more external resources [13]. There-
fore, it is necessary to optimize the institutional environment. Conducive to sustainable
development of regional economy [14]. There are still many problems to be solved in
researching the NGIT penetration, sustainable development of regional economy, and
institutional environment.

NGIT is a vital development object in China. This article studies the impact of NGIT
penetration on the sustainable development of a regional economy. Starting from the
characteristics of NGIT penetration, this article studies the depth and breadth of NGIT
penetration, respectively. Considering the institutional environment’s modulatory role on
NGIT penetration and sustainable development of regional economy;, this article analyzes
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how the penetration of NGIT affects the sustainable development of the regional economy
by collecting data. It then reveals the relationship between the depth and breadth of NGIT
penetration and the sustainable development of the regional economy. It provides theoreti-
cal references and suggestions for the sustainable development of the regional economy.
This article mainly studies the following issues: (1) the influence of the penetration breadth
of NGIT on the sustainable development of the regional economy; (2) the influence of the
penetration depth of NGIT on the sustainable development of the regional economy; and
(3) the modulatory role of the institutional environment.

2. Theoretical Analysis and Research Hypothesis
2.1. The Penetration of NGIT and Sustainable Development of the Regional Economy

Penetration refers to the potential ability of particular technology to change the lifestyle
of all walks of life in society [15]. The penetration of NGIT is mainly reflected in the applica-
tion of NGIT in design, R & D, manufacturing, sales, and service, improving the efficiency
of each link and enterprise performance [2]. NGIT penetrates various industries. As an
important force for guiding and social and economic development, a NGIT represented
by the Internet of Things, big data, and cloud computing has injected new momentum
into the regional economy’s sustainable development. It has become essential support
for other industries [16]; it unifies information collection, information transmission, and
information application, and constructs a brand-new information mode, which is embodied
in the structure of “cloud, network, terminal, and platform”, and realizes the optimization
of infrastructure. Enterprises carry out enterprise informatization construction with the
help of optimized infrastructure, which has a great impact on production, transportation,
trading and other links, and greatly reduces the cost of information exchange, processing,
and coordination between enterprise partners, reducing a lot of their own investment
and saving the resources of the whole society [1,17]. With the rapid spread of artificial
intelligence, big data, and cloud computing technology, driving the transformation of
enterprise product R & D paradigm has become the general trend in the era of digital
economy [18].

The essence of sustainable development of the regional economy is to change the
mode of economic development and adjust the economic structure to promote the de-
velopment mode of sustainable economic growth. The growth of a regional economy is
the primary condition and material basis for the sustainable development of a regional
economy. Sustainable economic development improves people’s life through economic
growth. Without regional economic growth, there will be no sustainable development of
the regional economy [19]. Especially for developing countries, economic development
has become the theme of the times, but sustainable development is still the precondition of
regional economic development. Since the concept of sustainable development was put
forward, it has aroused widespread attention of the academic community on the driving
force of sustainable development. It is expected that the complex evaluation process of
sustainable development of regional economy can be determined through the study of the
nature of development. Forecast future development potential and trend [20]. Sustainable
development is a complex system composed of economy, society, and environment.

Complex systems generally have the characteristics of multi-input and multi-output [21].
From the overall perspective, scholars regard the economic subsystem, social subsystem,
and ecological subsystem as the same status and construct a sustainable development
evaluation system [22]. At the same time, sustainable development of regional economy
needs to consider the quality and speed of the process of sustainable development of
regional economy and measure the level of sustainable development of regional econ-
omy [20] in combination with society and the economic level. In the era of the digital
economy, the arrival of digital technology is significant to the development of industry.
Considering the important role of digital technology in economic development, the Chinese
government has formulated a series of policies to support the sustainable development of
digital economy [9]. As the technical carrier of digital economy development, information
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technology can improve the quality of regional economic development by changing the
characteristics of products and services [23]. Promote the sustainable development of the
regional economy.

2.1.1. The Breadth of the NGIT Penetration and Sustainable Development of the
Regional Economy

The breadth of NGIT penetration lies in the scope of NGIT penetration. NGIT is an
“essential driving force for the sustainable development of the regional economy”. With the
development of the NGIT industry, the penetration of NGIT enables the industry to have
the same technological foundation to promote the in-depth integration of a NGIT and the
real economy and promote sustainable regional development. For example, the penetration
of NGIT into enterprises involves R & D platforms, manufacturing platforms, service
platforms, and resource platforms. Internet companies have emerged on a large scale and
penetrated various industries such as transportation, travel, catering, and finance [24];
this enables to maximize the net benefits of economic development while maintaining
the quality of natural resources and the services they provide. NGIT promotes various
production factors and service resources on a larger scale, dramatically reduces the cost of
cooperation and information exchange between enterprises, and realizes information shar-
ing [17]. NGIT service companies can use their resources to vertically integrate upstream
and downstream business resources, weigh the specialization level, and reduce learning
costs [24]. It is mainly manifested in the penetration of NGIT into all industries, including
industry, service industry, and agriculture, realizing intelligent production, organizational
collaboration, and new service transformation models. Presenting a new trend of integra-
tion of R & D, production, and service. The application of NGIT enables the originally
independent industrial value chain to achieve value chain integration [25]. Promote the
sustainable development of the regional economy.

Hypothesis 1 (H1). The breadth of the NGIT penetration positively impacts the sustainable
development of regional economy.

2.1.2. The Depth of the NGIT Penetration and Sustainable Development of the
Regional Economy

The depth of NGIT penetration lies in accepting NGIT by enterprises and industries,
which can effectively improve information acquisition quality and quantity. The process
of industrial integration is accompanied by knowledge interoperability. The emergence
of NGIT makes information search and information transmission faster. The degree of
integration and knowledge integration is higher [26]. On the one hand, with the continu-
ous development of NGIT, NGIT serves as an intermediate input in the production and
operation process. Continuously infiltrate products and services in various social and eco-
nomic fields, and unify information collection, information transmission, and information
application methods. A new information-sharing platform has been formed [15]. The
enterprise’s resource acquisition capabilities are enhanced, thereby increasing the effective
input of high-end elements such as knowledge, technology, management, and capital
in enterprise operations, realizing the optimization of infrastructure, and enhancing the
deep integration of NGIT real economy [1]. The greater the penetration depth, the more
companies, and industries can fully absorb and utilize NGIT integrate knowledge. Further,
promote industrial integration. When the penetration depth of NGIT reaches a certain
value, industry standards and consumption power in China’s related fields are due to the
lack of professionals. The current necessary conditions and knowledge level cannot meet
the in-depth application of NGIT such as artificial intelligence technology, cloud computing
technology, and the Internet of Things (IoT) technology. For companies, the proportion
of big data and cloud computing applications in R&D, manufacturing, and service is not
high, and its ability to accept NGIT is insufficient. As a result, the ability to extract the
value of enterprise data is limited, and enterprises cannot better apply NGIT, thereby



Sustainability 2021, 13, 1163

5o0f22

hindering the role of NGIT in sustainable development of regional economy. During the
development of NGIT, it will have a negative impact on the sustainable development of the
region. For example, the large but not strong situation of China’s manufacturing industry
hinders the process of artificial intelligence integration and development. It is precisely
because China’s manufacturing industry’s basic conditions and knowledge cannot satisfy
the in-depth application of artificial intelligence technology (The data comes from the Data
Map of China’s Industrialization and Informatization Integration Development (2018)).

Hypothesis 2 (H2). The depth of the NGIT penetration has an inverted U-shaped impact on the
sustainable development of the regional economy.

2.2. Institutional Environment

As a critical factor in economic development, the institutional environment is com-
posed of rules and regulations outside the system. Any economic phenomenon can be
regarded as a manifestation of the system [27]. The government has mastered the key
resources, and through efforts to promote personnel training, to a certain extent, replace
the market mechanism for resource allocation. Enterprises promoted by the government
can create new employment opportunities and contribute to the sustainable development
of the regional economy [28]. Makes the institutional environment an important external
environmental factor. The system environment mainly includes several aspects, such as
the legal system environment, the development degree of the product market, and the
relationship between the government and the market [29]. There are fewer opportunities
for opportunistic behaviorism among enterprises in regions with a better institutional
environment, and communication between enterprises is closer [30]. The improvement
of the marketization level means a large investment and the influx of high-tech talents,
accelerating the knowledge exchange between enterprises [31]. Therefore, optimizing
the institutional environment is conducive to improving talent quality and optimizing
regional resource allocation. China is currently in a period of economic transformation,
where government intervention and market mechanisms play a role simultaneously in the
capital market. NGIT penetrates the intra-industry or inter-industry network of various
regions. The flow of labor, knowledge, and other factors among various industries realizes
the penetration or transfer of information technology [30]. The institutional environment
level determines the allocation of market resources and is an important external condition
that affects industrial development. It is of great significance to implement integrated
development strategies for regional industries [13].

Based on various publications [12,24,28], the NGIT is the foundation of multiple
industries. Through empowerment and penetration into other sectors, it can increase the
industry’s total production and promote sustainable regional economy development. More
literature focuses on the mechanism of NGIT penetration in other industries and its internal
mechanism analysis [18,30]. Few scholars have used empirical research to examine the
impact of NGIT penetration and the sustainable development of the regional economy [1,2].
This article examines the impact of NGIT penetration on the sustainable development of
the regional economy. It introduces the role of differences in the institutional environment
of each region to understand the effectiveness of NGIT industrial policies.

2.2.1. The Moderating Role of Institutional Environment on the Breadth of the New
Generation Information Technology Penetration and Sustainable Development of the
Regional Economy

As an external condition affecting economic development [32], the institutional envi-
ronment can provide an equal environment for regional economic development. The more
significant the institutional environment’s difference, the more uneven the marketization
level [33]. The level of marketization affects the development process by deciding how to
allocate resources. First, marketization can weaken government intervention. To a certain
extent, the level of marketization determines the flow of technical knowledge. There are
shortcomings such as lack of resources and imperfect interaction mechanisms in the process



Sustainability 2021, 13, 1163

6 of 22

of industrial development. Regions with relatively complete systems can efficiently obtain
information resources and improve the function of regional development. Simultaneously,
the higher the institutional environment level, which means a lot of investment and the
influx of high-tech talents. This area can forecast the development prospect more profes-
sionally and strengthen inter-industry communication. Finally, this will accelerate the
process of the sustainable development of the regional economy. Second, marketization
can enhance the transformation of regional scientific and technological achievements. The
level of marketization in each region has a positive impact on corporate R&D performance.
With the continuous increase of the stock of technical knowledge, enterprises” innovation
performance has been dramatically improved, and the NGIT industry’s development has
been accelerated [32]. That is, the level of marketization reflects the ability of various
regions to allocate resources. Influencing inter-industry interaction through processes
such as controlling information flow and knowledge dissemination. Existing studies
have shown that areas with high institutional environment levels tend to have a closer
intra-industry and inter-industry connection network, which is more conducive to the
sustainable development of regional economy [34].

Hypothesis 3a (H3a). The institutional environment positively requlates the positive impact be-
tween the breadth of the NGIT penetration and the sustainable development of the regional economy.

2.2.2. The Moderating Role of Institutional Environment on the Depth of the New
Generation Information Technology Penetration and Sustainable Development of the
Regional Economy

The extent of the institutional environment’s penetration of the NGIT and sustainable
development of regional economy follows the development of NGIT. NGIT continues to
import high-end knowledge elements into enterprises, and the level of the institutional
environment will affect the depth of NGIT penetration. First, the better the region’s insti-
tutional environment, the stronger the regional independent research and development
capabilities. Accompanied by the increase in R&D expenditures, R&D personnel training
costs, and the enterprise’s internal knowledge stock. Promote the ability of enterprises to
accept new knowledge and new technology [32]. Second, the institutional environment’s
improvement has promoted the flow of knowledge and information, and the speed of
information iteration has accelerated. The high-tech talents brought about by the progress
of the institutional environment can effectively make up for the current lack of professional
talents and lack of industry standards. It enhances the acceptance of the NGIT. For sus-
tainable development of the regional economy. The higher the institutional environment
level, the deeper the penetration of NGIT can promote sustainable development of the
regional economy.

Hypothesis 3b (H3b). The weakening of the institutional environment has an inverted U-shaped
impact on the sustainable development of the regional economy by the depth of NGIT penetration.

The theoretical model we propose in this article is given in Figure 1 as follows.
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H1
The breadth of the NGIT pen-
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Figure 1. Conceptual model of the relationship between the breadth of the new generation of information technology (NGIT)

penetration, the depth of the NGIT penetration, sustainable development of regional economy and institutional environment.

3. Empirical Study Design
3.1. Sample and Data

This article takes 29 provinces and cities in Mainland China (Tibet and Xinjiang are not
included in the statistics due to lack of data) as the research objects to analyze the impact
of NGIT penetration on the sustainable development of the regional economy. The data are
from China Statistical Yearbook, China Information Industry Yearbook, China population
and Employment Statistical Yearbook, China Science and Technology statistical yearbook,
and other relevant yearbooks in the official national statistical database. The regional
institutional environment uses the marketization index compiled by Gang Fan and Xiaolu
Wang [35]. Due to the new statistical caliber adopted by the marketization index after 2008,
the data after 2008 is more comparable. Other yearbooks have different statistical calibers
and industry classifications, so this article has transformed additional data. For different
statistical units, they have been converted before data processing. Finally, 290 observations
in 29 provinces and cities from 2009 to 2018 were selected for this article. Use STATA15.1
statistical software to analyze the empirical results.

3.2. Index Selection and Variable Definition
3.2.1. Dependent Variable

Sustainable development of the regional economy. Sustainable development of the
regional economy is an issue of industrial development. In the development process,
there is a continuous evolution of technology integration, market, and environment, which
ultimately promotes sustainable development of the regional economy. This article draws
on some scholars’ research [26,36,37] and combines the development status of China in
recent years. Based on the principles of science, comparability, and maneuverability,
construct a sustainable development of regional economy indicator system from three
aspects: resource subsystem, economic subsystem, and environmental subsystem. See
Table 1.

Table 1. Evaluation indicators of sustainable development of regional economy level.

Subsystem Measurement Index Measuring Methods
Internet penetration rate X; Internet penetration rate (%)
Mobile phone penetration rate X, Mobile phone penetration rate (%)
E-commerce sales proportion X3 E-commerce sales/final consumption expenditure

Resource subsystem

Percentage of websites owned by the service ~ Number of companies in the service industry with
industry Xy websites/service companies

R&D investment intensity X5 R&D investment intensity
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Table 1. Cont.

Subsystem Measurement Index

Measuring Methods

Proportion of highly educated R&D

Number of PhDs and Masters in R&D institutions
run by industrial enterprises above designated

talents Xg¢ size/Number of R&D institutions run by industrial
enterprises above designated size
Proportion of regional technology market
Technology sharing X7 transaction contract value/national technology

market transaction value

Network development potential Xg

High-tech industry profit tax/local tax revenue

Companies that carry out business activities
via the Internet Xo

The ratio of companies that carry out business
activities through the Internet

Proportion of software technology
industry X

Proportion of software technology industry (%)

Proportion of information industry
employment Xiq

Information Industry Urban Unit
Employment/Urban Unit Employment

Service industry legal entity ratio X

Number of legal entities in the service
industry/Number of all legal entities

Network strength X3

Region accepts external R&D funding/regional total
R&D expenditure

New product development and sales
ratio X14

New product R&D internal expenditure/Industrial
enterprises above designated size new product
sales revenue

Economic subsystem Digestion and absorption intensity Xj5

Digestion and absorption of funds for industrial
enterprises above designated size in the
region/Expenses for technology introduction of
industrial enterprises above designated size

Proportion of technological transformation of
high-tech industry Xj¢

Regional high-tech industry technological
transformation funds/regional technological
transformation funds

Industry-university-research cooperation
depth Xi7

Regional R&D expenditures of industrial enterprises
above designated size for universities/External
expenditures of R&D expenditures of industrial

enterprises above designated size

Foreign investment ratio X;g

Total foreign investment/total fixed investment of
the whole society

The added value of the service industry as a
proportion of GDP X9

Service industry value added/GDP

Energy consumption X

Energy consumption per capita/kgce

The proportion of environmental pollution

Environmental subsystem investment treatment Xp;

Environmental pollution investment/GDP

Electricity consumption Xy

Per capita daily electricity consumption

The entropy method is an objective copy method based on information entropy
theory [38]. That is, the more discrete the data, the greater the amount of information it
contains, and the more comprehensive evaluation results can be displayed. In this case, the
improved entropy method is used to calculate the index weight [20]. The specific process

is as follows.

1. Establish the original matrix

X = (xi5), M)
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2. Standardization of indicators
.- . (Xz‘,j) —xmin
Positive index (Z;;) = gyps—mmm @
Negative index (Z;;), = 7;'::;;(2’11)5
3. Index normalization processing
(Zi))
(Pij)y = e ®)
' a=1Li-1 (Zi,j),x
4.  Calculate the index entropy
m  k
Ev = ki), ) (By),In(Pi)), @)
a=1i=1
k—#m—lo k=29 ®)
Yo n(mxk) U
5. Calculate the redundancy of various indicators
D, =1-E, 6)
6.  Calculate the weight of each indicator
Dy
Wy = o—— 7
[ }1:1 Dtx ( )
7. Calculate the sustainable development level of each region
RESD;; = (Zi,]»)a * Wy ®)

Among them, X is the original matrix composed of a total of « indicators in I province
and j year, (Z;;), refers to the standardized matrix obtained by the standardized post-
processing of the matrix composed of a total of « indicators in I province and j year.
(P;j)« means to normalize the standardized matrix (Z;;)a. Du represents the entropy of
the calculated « index. According to entropy theory [38], the smaller the information
entropy is, the greater the redundancy Dy is Wy is the final « index weight. Finally, RESD;;
represents the sustainable development of regional economy level of i province and city
in j years. The index weight is shown in Table 2. The sustainable development level of
regional economy is shown in Table 3.

Table 2. Evaluation Index Weight of sustainable development of regional economy Level.

X1 X5 X3 Xy X5 X X7 Xs Xy X10 X11
0.0458 0.0447 0.0452 0.0446 0.0457 0.0453 0.0446 0.0461 0.0459 0.0459 0.0460
X12 X13 X14 X15 X16 X17 X1s X19 X20 X X2
0.0460 0.0450 0.0451 0.0450 0.0460 0.0451 0.0458 0.0454 0.0455 0.0464 0.0450
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Table 3. The level of sustainable economic development in each region from 2009 to 2018.
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 0.5722 0.5789 0.5998 0.6261 0.6388 0.6413 0.6580 0.6905 0.6862 0.7061
Tianjin 0.3045 0.3134 0.3323 0.3303 0.3472 0.3496 0.3694 0.3858 0.4048 0.4155
Hebei 0.2811 0.3045 0.2969 0.2575 0.2711 0.2961 0.3081 0.3153 0.3316 0.3195
Shanxi 0.2349 0.2400 0.2488 0.2409 0.2491 0.2722 0.2814 0.2994 0.2794 0.3007
Inner Mongolia 0.2031 0.2190 0.2143 0.2171 0.2157 0.2376 0.2432 0.2507 0.2618 0.2569
Liaoning 0.3209 0.3371 0.3551 0.3277 0.3582 0.3926 0.3922 0.4130 0.4229 0.4206
Jilin 0.2753 0.2894 0.2756 0.2879 0.3028 0.3238 0.3193 0.3360 0.3489 0.3526
Heilongjiang 0.2670 0.2867 0.2938 0.2955 0.3011 0.3105 0.3384 0.3620 0.3715 0.3542
Shanghai 0.4246 0.4594 0.4674 0.4794 0.5268 0.5105 0.5279 0.5520 0.5462 0.5714
Jiangsu 0.3293 0.3424 0.3639 0.3818 0.4108 0.3947 0.4156 0.4256 0.4373 0.4409
Zhejiang 0.3306 0.3626 0.3547 0.3692 0.3835 0.3912 0.3911 0.4009 0.4096 0.4211
Anhui 0.2932 0.3098 0.3042 0.3048 0.3129 0.3183 0.3348 0.3468 0.3545 0.3580
Fujian 0.3220 0.3361 0.3462 0.3474 0.3647 0.3725 0.3734 0.3915 0.4339 0.4319
Jiangxi 0.3084 0.3157 0.2805 0.2828 0.2972 0.3063 0.3079 0.3490 0.3259 0.3265
Shandong 0.2866 0.2925 0.3137 0.3203 0.3301 0.3629 0.3728 0.3850 0.4075 0.4083
Henan 0.2659 0.2761 0.2771 0.2812 0.2915 0.3079 0.3093 0.3184 0.3409 0.3252
Hubei 0.3169 0.3146 0.3172 0.3318 0.3411 0.3692 0.3814 0.3961 0.3951 0.3971
Hunan 0.2769 0.2767 0.2912 0.2996 0.3089 0.3323 0.3458 0.3391 0.3761 0.3882
Guangdong 0.4149 0.4115 0.3867 0.4379 0.4711 0.4727 0.4657 0.4921 0.4941 0.5065
Guangxi 0.2942 0.2906 0.2773 0.2918 0.2958 0.3001 0.3026 0.2857 0.2992 0.3118
Hainan 0.3392 0.3385 0.3147 0.3337 0.3461 0.3704 0.3882 0.3959 0.4193 0.4006
Chongqing 0.2883 0.2899 0.2956 0.2694 0.3016 0.3351 0.3381 0.3622 0.3906 0.3819
Sichuan 0.3059 0.3191 0.3402 0.3467 0.3567 0.3888 0.3944 0.4179 0.4270 0.4437
Guizhou 0.2743 0.2920 0.2788 0.2769 0.2834 0.2991 0.2843 0.3057 0.3165 0.3226
Yunnan 0.2819 0.2758 0.2866 0.2847 0.2964 0.3246 0.3190 0.3408 0.3687 0.3455
Shaanxi 0.3259 0.3455 0.3463 0.3834 0.4096 0.4314 0.4452 0.4698 0.4662 0.4669
Gansu 0.2687 0.2780 0.2755 0.2818 0.2792 0.2838 0.2937 0.3102 0.3435 0.3396
Qinghai 0.2156 0.2394 0.2322 0.2238 0.2383 0.2314 0.2266 0.2280 0.2393 0.2629
Ningxia 0.2557 0.2502 0.2865 0.3012 0.2471 0.2383 0.2287 0.2265 0.2477 0.2313

3.2.2. Independent Variable

Degree of NGIT penetration. To be able to reflect the degree of penetration of NGIT
more thoroughly, this article measures both the penetration width and penetration depth
of NGIT. Based on related scholars’” research on NGIT [16], this article uses technical
service revenue and embedded system software revenue to measure the breadth of NGIT
penetration. The proportion of technical service revenue and embedded system software
revenue measures the depth of NGIT penetration. First, the entropy method is used to
determine the technology application level’s entropy value and the embedded system
usage level’s entropy value. The specific steps are shown above. The final entropy values
are 0.47 and 0.53. Secondly, the entropy value is multiplied by technical service income
and embedded system software income and added together. Finally, take the logarithm
of this value to measure the NGIT breadth to get a more accurate estimate. In addition,
the entropy value is multiplied by the percentage of revenue from technical services and
the percentage of revenue from embedded system software and then added together to
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measure the depth of NGIT penetration. Because NGIT penetration breadth is proportional,
it is not necessary to take logarithm processing. See Table 4.

Table 4. NGIT penetration indicators.

Variable Measurement Index Measuring Methods
Information technology application level technical service income (yuan)
The breadth of the NGIT penetration
Embedded system usage level embedded system software income (yuan)
The proportion of information technology Technical service revenue/software
application level product revenue (%)
The depth of the NGIT penetration -
The proportion of Embedded System Embedded system software
Usage Level revenue/software product revenue (%)

3.2.3. Moderator Variable

Institutional Environment. An excellent institutional environment means that the
government will reduce its intervention in the market and give full play to the market’s
moderation effect. Means a relatively sound legal system environment. An excellent
institutional environment represents a more developed product market, factor market,
and intermediary market. This article uses the relative marketization index of various
provinces and cities in China compiled by Fan Gang and others [35]. The marketization
index is obtained by analyzing the relationship between the government and the market,
developing the non-state economy, the development of the product market, the legal
system environment, and the factor market development. The market-oriented process of
each region is continuously measured. It reflects the progress of market-oriented reform
in various regions. It is currently the most extensive index to measure various regions’
institutional environment in China [33]. This article uses the logarithm of the marketization
index to measure the regional institutional environment.

3.2.4. Control Variable

This article also controls other factors that affect the region’s sustainable development,
and the selection of control variables refers to previous studies [36]. Market demand:
Measured by the logarithm of the final consumption expenditure of urban residents in each
region. Technical Support: Technical support for each region is measured by the logarithm
of each regional technology market’s transaction volume. Talent support: The number
of talents in each region is measured by the logarithm of the number of talents with a
bachelor’s degree or above in each region. Government demand: select high-tech industry
fixed asset investment as a proportion of policy support. See Table 5.

Table 5. Control variable indicators.

Variable Measuring Methods
Market demand Logarithm of consumption expenditure of urban residents
Technical Support Logarithm of technology market turnover
Talent support Logarithm of the number of talents with bachelor degree or above
Government demand Proportion of fixed assets investment in high tech industries

3.3. Empirical Model

According to Yulin Zhao [39], control for the fixed effect of the year. We set the models
as shown in the following Equations (9)—(12).
The theoretical model of this article is designed as follows:
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To verify Hypothesis 1, set the following model
. .
RESDjj = o+ B1PBiy+ Y, ) Controll) + A + ey )
To verify Hypothesis 2, set the following model
RESD;j = &+ B1PD; s + B2PDi % + Y+, 9+ Control ) + Ay + ¢; (10)
i 1 it 2 it i=1 ] it t it

To verify Hypothesis 3, set the following model
RESDjj = & + B1PBiy + BoIEis + B3PBiy + LulE;, + Z}*:l 9 Controll)) + Ay + ey (11)

To verify Hypothesis 4, set the following model

it

RSED;j = &+ B1PDyy + BaPDy? + BalEys + BaPDys + [Eyy + BsPDid?  [Ejy + Y 9+ Control ) + A+ (12)

Among them, the variable RESD;; represents the sustainable development of regional
economy level of province i in year t. The variables PB;; and PD;; represent the NGIT
penetration breadth and NGIT penetration depth of province i in year ¢, respectively. The
variable IE;; represents the institutional environment of province 7 in year . Variables
PB; *IE;; and PD;; * IE;, respectively represent the interactive items of variable PB;,,
variable PD;; and variable IE; ;. Control means controlling the variable market demand,
technical support, talent support, and government policy. The subscripts i and ¢ represent
province and year, respectively, and j represents the j control variable. A; represents the
time-fixed effect that changes with time, and ¢;; represents the random disturbance term
that has nothing to do with the explanatory variable.

4. Empirical Results
4.1. Descriptive Statistics

The average value, standard deviation, and maximum value of each variable are
shown in Table 6. The maximum value of the sustainable development of regional economy
level is 0.706, the minimum value is 0.203, and the average value is 0.345. The standard
deviation of 0.088 indicates that the sustainable development of the regional economy
level of different provinces and cities is relatively large. The maximum penetration extent
of NGIT is 17.45, the minimum is 5.507, the mean is 12.61, and the standard deviation is
2.655. The maximum penetration depth of NGIT is 45.71, the minimum is 0.152, the mean
is 20.11, and the standard deviation is 13.78. It shows that there are big differences in the
development level of NGIT between different provinces and cities. The maximum value
of environmental systems in various provinces and cities is 2.408, the minimum value is
0.846, the average value is 1.814, and the standard deviation is 0.305. This indicates that
there are specific differences in the institutional environment between different provinces
and cities. It preliminarily shows that it is meaningful to discuss regional differences in
sustainable development levels from NGIT development levels.
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Table 6. Descriptive statistics.

Variable N Mean p50 SD Max Min
RESD 290 0.345 0.326 0.0880 0.706 0.203

PB 290 12.61 12.86 2.655 17.45 5.507

PD 290 20.11 19.51 13.78 45.71 0.152

ES 290 1.814 1.829 0.305 2.408 0.846

MD 290 8.524 8.624 0.901 10.44 5.776

GD 290 2.790 2.504 1.683 7.886 0.179

TS 290 13.39 13.35 1.715 17.62 8.623

TS1 290 2.362 2.309 0.470 3.863 1.120

4.2. Multicollinearity Test

The independent variable NGIT penetration breadth and NGIT penetration depth.
The regulatory variables, institutional environment, and control variables market demand,
government demand, technical support, talent support, and other indicators are tested for
multicollinearity. The results are shown in Table 7. The variance expansion factor of all
variables is less than 10; that is, there is no multicollinearity between the variables, and
regression analysis can be performed.

Table 7. Multicollinearity analysis.

Variable Variable Representation  Variance Inflation Factor
The breadth of the NGIT penetration PB 9.23
The depth of the NGIT penetration PD 5.39
Institutional Environment ES 5.63
Market Demand MD 6.03
Government Demand GD 1.89
Technical Support TS 4.31
Talent Support TS1 3.88

4.3. Regression Analysis

First, after the Hausman test, a fixed-effect model is selected to control the influence
of time differences on the regression results. Afterward, the heteroscedasticity and serial
correlation problems in panel data were tested. It is found that the data has issues related
to heteroscedasticity and sequence. Since the data period of this paper is ten (10) years, the
unit root test is not performed. To solve the above problems in the data, referring to the
research of existing scholars [40,41], this paper uses the feasible generalized least square
method (FGLS) to estimate the model. In order to reduce the influence of multicollinearity,
the variables are standardized when constructing the interaction term. Model 1 only
includes control variables. Models 2 and 3 introduce NGIT depth and breadth and NGIT
penetration depth, respectively. Then introduce the interactive items into Models 4, 5, and
6 in turn.

4.3.1. The Impact of the Penetration of New Generation Information Technology on
Sustainable Development of the Regional Economy

First, when analyzing the impact of NGIT penetration and sustainable development of
the regional economy. First, consider the influence of the control variable on the dependent
variable. The market demand (MD), technical support (TS), talent support (TS1), and
government demand (GD) in Model 1 in the table are all positively correlated with the
sustainable development of the regional economy at the 1% significance level. Model 2 and
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Model 3 respectively report the regression results of NGIT penetration breadth and NGIT
penetration depth on sustainable development of the regional economy.

The penetration breadth of NGIT is positively correlated with the sustainable devel-
opment of the regional economy at the 1% significance level, with a correlation coefficient
of 0.013. Hypothesis 1 is valid. We examine the economic significance of the model results
by calculating marginal effects. Figure 2a shows the marginal effect of NGIT penetration
span under the 95% confidence interval. When the NGIT penetration breadth increases
by one standard deviation (from point A to point B or point B to point C), the sustainable
development of the regional economy level will increase by a corresponding value (from
0.302 to 0.342 or from 0.342 to 0.37). The empirical results confirm hypothesis 1 of this
article. There is a positive correlation between the breadth of NGIT penetration and the
sustainable development of the regional economy:.

°
~
1

=)
w
<

<)

w
1
@

o
w
o
N

Sustainable development of the regional economy level

I

I

I

I

I I

I I

I I

03— ———————————= | |

I I |

I I |

| | |

| | |

I | I

0.3 | | |

I I I

I I I

I I I

I I I

I I I

U2 | | |

T T T T
5 Q Mean-SD Mean 13 Mean+SD 17
Penetration breadth of NGIT
(a)

0.4
0.4

0.4
0.356

0.3

0.3
0.315

0.3

0 MeamsSD g 18 Wean 27296 Meanss036 45
Penetration depth of NGIT

Sustainable development of the regional economy level

(b)

Figure 2. The main effect of the penetration of NGIT on sustainable development of the regional
economy. (a) The main impact of the penetration breadth of the NGIT on sustainable development
of the regional economy; (b) The main impact of the penetration depth of the NGIT on sustainable
development of regional economy.
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The primary term of NGIT penetration depth is negatively correlated with sustainable
development of the regional economy at the 1% significance level. The secondary term
of NGIT penetration depth is positively correlated with sustainable development of the
regional economy at the 1% significance level. Hypothesis 2 has not been confirmed. The
reasons may be as follows. First, when the penetration depth of NGIT is at a low level.
With the increase in penetration depth, the imperfection of corporate talent knowledge
and infrastructure construction makes the NGIT unable to better serve the sustainable
development of the regional economy. The increase in the penetration depth of NGIT has a
negative impact on the sustainable development of the region.

When the penetration depth of NGIT reaches a particular value. The expansion of
market demand, sufficient professional talents, and complete infrastructure at this time, as
the penetration depth of NGIT increases, will positively impact the region’s sustainable
development. Second. Every time a disruptive technology enters society, it will bring
social unrest. When the penetration depth of NGIT is low, the enterprise will experience
a destructive “pain period” in the process of absorbing NGIT. At this time, the increase
in the penetration depth of NGIT has a negative impact on the sustainable development
of the regional economy. After an enterprise has passed the “throttle period”, disruptive
technologies will bring new society progress. The increase in the depth of NGIT penetration
has a positive impact on the region’s sustainable development of. To examine the economic
significance. Figure 2b shows the marginal effect of NGIT penetration depth under the 95%
confidence interval. When NGIT penetration depth increases by one standard deviation
(from point A to point B or point B to point C), the sustainable development of the regional
economy level will change the corresponding value (from 0.356 to 0.32 or 0.32 to 0.315).
From the main effect map of NGIT penetration depth on sustainable development of
regional economy;, it can be concluded that NGIT penetration depth has a positive U-shaped
impact on sustainable development of regional economy. When the penetration depth
of NGIT is low, the penetration depth of NGIT has a negative impact on the sustainable
development of the region. When the penetration depth of NGIT reaches a certain value,
the penetration depth of NGIT will positively affect the sustainable development level of
the region. The empirical results reflect that reality is contrary to the hypothesis of this
article, and we have analyzed this reason. As shown in Figure 2b, combined with the fact
of developing my country’s NGIT industry, the penetration depth of the NGIT is generally
not high. The average penetration depth in the samples obtained in this paper is 20.11.
That is, the adjustment effect diagram drawn according to the sample only reflects the
current reality. It cannot reflect the effect of NGIT penetration depth on the sustainable
development of the regional economy when the penetration depth of NGIT is greater than
the maximum value in the sample (45.71). However, it can be obtained from the main effect
diagram that when the penetration depth is greater than 29.6, as the penetration depth of
NGIT increases, the sustainable development of the regional economy level will continue
to rise and will eventually be higher than the left endpoint.

4.3.2. Moderation Effect of Institutional Environment

Model 4 in Table 8 reports that the regression coefficient of the institutional envi-
ronment is significantly positive. It shows a significant positive correlation between
the institutional environment and the sustainable development of the regional economy.
Model 5 adds an interaction term between the institutional environment and the pene-
tration breadth of NGIT to verify the institutional environment’s moderation role. The
regression coefficient of the interaction term between the institutional environment and
the penetration of NGIT is significant, which shows that the institutional environment
positively regulates the correlation between the penetration of NGIT and the sustainable
development of the regional economy. Figure 3 shows the institutional environment at
a lower level (mean minus one standard deviation, indicated by the solid line) and at
a higher level (mean minus one standard deviation, indicated by the dashed line). The
marginal effect of NGIT penetration breadth (horizontal axis) on the level of sustainable
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development of the regional economy (vertical axis). Under the higher level of the insti-
tutional environment, the relationship between the penetration breadth of NGIT and the
level of industrial integration is steeper, and the positive relationship is more significant.
Model 4 in Table 8 reports that the regression coefficient of the institutional environment is
significantly positive. It shows that there is a significant positive correlation between the
institutional environment and the sustainable development of regional economy. Model
5 adds an interaction term between the institutional environment and the penetration
breadth of NGIT to verify the institutional environment’s moderation role. The regression
coefficient of the interaction term between the institutional environment and the pene-
tration of NGIT is significant, which shows that the institutional environment positively
regulates the correlation between the penetration of NGIT and the sustainable development
of the regional economy. Hypothesis 3a is valid. Examining its economic significance:
In the case of a low institutional environment, when the penetration breadth of NGIT
increases by one standard deviation (from point C to point D), the sustainable development
of the regional economy level increases by 0.036 (from 0.309 to 0.345). In the case of a
relatively high institutional environment level, when the penetration breadth of NGIT
increases by one standard deviation (from point A to point B), the sustainable development
of the regional economy level increases by 0.062 (from 0.378 to 0.44).

Table 8. Regression results.

1) (2) 3) 4) (5)
RESD RESD RESD RESD RESD
MD 0.028 *** 0.001 —0.002 —0.008 * —0.013 ***
(8.61) (0.35) (—0.55) (—1.70) (—2.62)
GD —0.001 —0.005 *** —0.003 ** —0.006 *** —0.004 ***
(—0.95) (—3.65) (—2.42) (—4.09) (—3.24)
TS 0.012 *** 0.013 *** 0.012 *** 0.014 *** 0.015 ***
(5.39) (7.49) (6.24) (7.18) (7.48)
TS1 0.075 *** 0.048 *** 0.031 *** 0.022 *** 0.021 ***
(10.35) (6.27) (3.94) (2.94) (2.80)
PB 0.013 *** 0.022 *** 0.014 *** 0.016 ***
(9.53) (10.91) (6.39) (7.87)
PD —0.001 *** —0.001 *** —0.001 ***
(—5.18) (—3.60) (—4.29)
PD*PD 0.015 *** 0.012 *** 0.017 ***
(5.05) (4.23) (6.09)
1IE 0.088 *** 0.077 ***
(5.95) (4.34)
PB*IE 0.005 ***
(2.59)
PD*IE —0.004 *
(—1.65)
PD*PD*IE —0.003
(—-1.07)
_cons —0.213 *** —0.103 *** —0.118 *** —0.146 *** —0.128 ***
(—8.72) (—3.36) (—3.61) (—4.80) (—=3.25)
N 290.000 290.000 290.000 290.000 290.000
Year Yes Yes Yes Yes Yes
chi2 929.279 1082.932 1026.262 1147.527 1173.434

Notes: The statistics in brackets are t statistics. ***, **, and * denote statistical significance at the 1%, 5%, and
10% levels.
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Figure 3. The moderation role of the institutional environment on the penetration of the NGIT and
sustainable development of the regional economy.

Model 6 in Table 8 adds an interaction term between the institutional environment
and the penetration depth of NGIT, which fails the significance test, and Hypothesis 3b
does not hold. The regulatory effect of the institutional environment on the penetration
depth of NGIT and sustainable development of the regional economy is not significant.
This shows that the environment institutional environment’s impact on the penetration
depth of NGIT and sustainable development of regional economy may be related to the
reserve of professional talents and knowledge background in each region. This article’s
marketization index is the most commonly used index to measure the differences in the
institutional environment of different regions in China. It does not involve factors such as
talent knowledge background.

4.4. Robustness Test

To test the robustness of the previous research conclusions, refer to the research method
of the robustness test of the scholars [21]. There are considering that the two dimensions
of NGIT penetration may be endogenous to the sustainable development of the regional
economy. The depth and breadth of NGIT penetration will determine the application of
NGIT and the interaction between the NGIT industry and traditional industries, which
may affect the region’s sustainable development. The resulting endogenous problems may
cause deviations in the estimation results. Therefore, this article lags the two dimensions
of NGIT by one period to test its impact on the level of sustainable development of the
regional economy one year later. The regression results are shown in the figure. Table 9
shows the regression results of the dependent variable at T+1. The regression results of all
models are not significantly different from the previous ones. This indicates that the results
of this paper are robust.
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Table 9. Robustness Test.

»

2

(3)

@

5)

RESD RESD RESD RESD RESD
LMD 0.028 *** 0.003 —0.001 —0.013 ** —0.017 ***
(7.94) (0.73) (—-0.12) (—2.46) (—2.95)
L.GD —0.001 —0.004 *** —0.002 * —0.007 *** —0.005 ***
(—0.82) (—3.15) (—1.74) (—4.55) (—3.62)
L.TS 0.013 *** 0.014 *** 0.012 *** 0.016 *** 0.017 ***
(5.85) (7.16) (5.75) (7.41) (7.51)
L.TS1 0.071 *** 0.044 *** 0.031 *** 0.016 ** 0.015*
(9.34) (5.13) (3.68) (2.01) (1.84)
L.PB 0.013 *** 0.021 *** 0.013 *** 0.015 ***
(8.20) (9.88) (6.11) (6.72)
L.PD —0.002 *** —0.001 *** —0.001 ***
(—4.86) (=3.19) (—3.51)
L.PD*PD 0.015 *** 0.012 *** 0.015 ***
(4.54) (3.84) (4.75)
L.IE 0.109 *** 0.087 ***
(6.99) (4.45)
L.PB*IE 0.004 *
(1.86)
L.PD*IE —0.004 *
(—1.65)
L.PD*PD*IE —0.000
(—0.06)
_cons —0.216%** —0.108*** —0.121 *** —0.131 *** —0.100 **
(—8.28) (—3.34) (—3.52) (—4.19) (—2.55)
N 261.000 261.000 261.000 261.000 261.000
Year Yes Yes Yes Yes Yes
chi2 760.567 862.846 836.561 1116.604 1251.074

Notes: The statistics in brackets are t statistics. ***, **, and * denote statistical significance at the 1%, 5%, and
10% levels.

5. Conclusions
5.1. Discussion

With the development of NGIT, this article will focus on the relationship between
NGIT and the sustainable development of the regional economy and analyze the impact of
NGIT penetration on the sustainable development of the regional economy. The research
results explain the relationship between NGIT penetration and sustainable development of
regional economy and provide corresponding suggestions for regional economic develop-
ment. Simultaneously, the government proposes to vigorously develop new-generation
information technologies such as the Internet of Things, big data, and cloud computing
and optimize the regional institutional environment to promote technological and market
development. The subject of this article is to promote the sustainable development of the
regional economy. Some scholars have researched the relationship between the Internet, the
institutional environment, and industrial development [24,27,30,42]. This article constructs
the sustainable development of regional economy level’s evaluation index system from the
three dimensions of economy, environment, and resources. Study the impact of a NGIT on
the level of sustainable development of the regional economy. Feasible generalized least
squares regression based on time fixed-effects model. The empirical results show that:

1. The penetration breadth of NGIT has a significant positive effect on the sustainable
development of the regional economy. The NGIT realizes the deployment of various
production factors in a broader range. It reduces the cost of enterprise cooperation,
which is mainly reflected in the enterprise’s internal R&D, manufacturing and market-
ing links. For example, The NGIT is profoundly integrating with the manufacturing
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industry, completely changing the manufacturing products, processes, equipment,
models, and promoting the manufacturing industry’s development into an intelligent
stage [43]. The broader the scope of NGIT application, the faster the sustainable
development of the regional economy process.

The penetration depth of NGIT has a positive U-shaped effect on the sustainable
development of the regional economy. The acceptance of NGIT by enterprises and
industries determines their ability to apply NGIT. Due to the necessary conditions and
talent pool at this stage, it cannot meet artificial intelligence technology and Internet
of Things technology requirements. Simultaneously, considering that disruptive
technologies such as artificial intelligence and the Internet of Things have first entered
the society, enterprises will experience a destructive “pain period” in absorbing
NGIT, which will slow down the process of sustainable development of the regional
economy. With the improvement of education level and infrastructure construction,
the training of professional talents by universities and colleges has strengthened the
acceptance of NGIT by consumers. Allows the enterprise to pass the “throttle period”.
At this time, the penetration depth of NGIT has increased to promote the integration
of NGIT and the real economy and accelerate the sustainable development of the
regional economy.

The institutional environment has a moderating role between NGIT and the sustain-
able development of the regional economy. The better the institutional environment
is for the flow of regional knowledge and information, the faster the information
iteration and the closer the exchanges between industries. As Jinyun Sun men-
tioned [44], the institutional environment’s level positively impacts technological
innovation efficiency. Enhancing the regional institutional environment’s level is
conducive to strengthening the role of NGIT and the sustainable development of the
regional economy.

5.2. Management Implications

Analyze the empirical results and propose targeted countermeasures to enhance the

sustainable development of the regional economy.

1.

With the development of a NGIT, Internet information services have entered var-
ious industrial chains, reducing corporate transaction costs, enhancing industrial
integration, and promoting sustainable development of the regional economy. The
integration of NGIT and the real economy is inseparable from infrastructure construc-
tion. Improve infrastructure construction and use NGIT’s advantages in information
service efficiency to optimize industrial enterprises” design, production, sales, and
management. Replace manual production with intelligent production, reduce produc-
tion management costs, realize the deep integration of NGIT and the real economy,
and promote the regional economy’s sustainable development.

Enhance the popularization of NGIT knowledge and cultivate professional talents.
The NGIT industry’s development is inseparable from scientific and technical per-
sonnel. Universities are encouraged to set up artificial intelligence majors, big data,
and cloud computing, and vigorously cultivate high-tech talents. At the same time,
undergraduate courses such as NGIT foundation and basic application are offered.
Strengthen cooperation between universities and enterprises. Encourage students
to do internships in companies on the premise of completing their studies, apply
theoretical knowledge to industrial production and operations, and formulate reward
policies for outstanding students or scientific researchers.

Encourage the government to introduce relevant policies to improve the internal
institutional environment of each region because the institutional environment has
a positive impact on NGIT and industrial integration. In areas with a higher insti-
tutional environment level, NGIT’s role in promoting industrial integration is more
prominent. First, improve the regional NGIT development level, support NGIT
enterprises in research and development, and improve relevant legal systems by
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local governments, focusing on improving the legal environment in various regions.
Strengthen property rights protection, reduce administrative intervention, and give
full play to the market’s regulatory role so enterprises with strong innovation capa-
bilities and high production efficiency can attract more funds and increase regional
R&D investment.

5.3. Research Gaps and Direction of Further Studies

Due to the limited space of this article, there are still the following limitations: First,
this article discusses the adjustment mechanism of the institutional environment level on
the relationship between NGIT and sustainable development of regional economy, but
ignores the role of product market development and financial level in the institutional
environment. Secondly, for the measurement of the level of sustainable development of
regional economy, this article uses data conversion and other methods to measure selected
indicators, which may have a particular impact on the research results, and in considering
whether the level of regional economy will affect the development of the NGIT. Finally, the
study can be extended to the sustainable development of international regional economy.
The above issues are issues that need to be addressed in subsequent research.
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RESD  Sustainable Development of Regional Economy
PB The Breadth of the NGIT Penetration

PD The Depth of the NGIT Penetration

1IE Institutional Environment

MD Market Demand

TS Technical Support

TS1 Talent Support

GD Government Demand
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