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ABSTRACT Guangdong-Hong Kong-Macao Greater Bay Area’s (GBA) digital government construction is
one of the most important national strategic plans made by China, which constitutes an important support
point for the construction of “the belt and road initiative”, and is of great significance for promoting the
position and function of Hong Kong and Macao in national economic development and opening to the
outside world. As far as the construction of digital government is concerned, it is also affected by the multi-
dimensional infiltration of the environment of the times. It is urgent to discuss ‘“‘the deep-seated internal
cause of the new environment created by the digital era driving the construction of digital government” from
a more macroscopic perspective. This paper studies the construction of digital government in GBA through
the digital transformation of government governance in the information-based ecological environment. The
information-based ecological environment is a process of collecting, managing, developing and utilizing
data resources, promoting the deep integration of information technology and ecological environment
business, and constantly improving the modernization level of ecological environment governance system
and governance capacity. In order to better integrate Internet thinking with the innovation of government
governance tools, coordinate and promote the development of digital economy (DE) and smart society, it is
necessary to explore the effective combination of digital development law and government governance mode
in the information ecological environment.

INDEX TERMS Informatization ecological environment, digital transformation of government governance,
digital government construction.

I. INTRODUCTION

The modernization of the national administration system
and administration capacity is the *“fifth modernization” led
by the Communist Party of China after the modernization
of agriculture, industry, national defense, and science and
technology. One belt, one road, is the most important
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strategic plan for China. It constitutes an important support
point for the construction of the “one belt and one road”.
It can effectively improve its position in the national
economic development and opening to the outside world [1].
Compared with the gradual and one-dimensional reform
strategy implemented in the past, the modernization of the
national administration system and administration capacity
emphasizes that in the new stage of comprehensively
deepening reform, we should ‘“pay more attention to the
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systematicness, integrity, and synergy of reform”, and high-
light the comprehensiveness, compatibility, and sustainability
of comprehensively deepening reform with the theme of
“national administration” [2]. Guangdong is at the forefront
of opening to the outside world and has good conditions
for the construction of GBA. Adjacent to Hong Kong and
Macao, Guangdong has the unique location advantage of
GBA; Guangdong is a pioneer in reform and innovation
and has the basic quality of Dawan district construction.
Worldwide, the bay area is not only a geographical concept
but also an economic phenomenon [3]. The formation of
the bay area is a special economic form resulting from
the evolution of industrial civilization to scientific and
technological civilization and land culture to marine culture.
It plays a strong role in promoting the industrial upgrading
and economic development of the urban agglomeration
around the Bay and thus becomes an important growth pole of
the global economy. There is no doubt that Guangdong is not
only a participant but also a major undertaker and also a leader
in the construction of GBA [4]. This is not only the basic
requirement for the work of the whole province but also the
basic positioning of the due role of Guangdong governments
at all levels in the construction of digital government in GBA.

The modernization of government governance is the key
link and important symbol of the modernization of state
governance. Therefore, this paper studies the exploration
and innovation of digital transformation of government
governance under the information environment. Under the
guidance of the national information development policy,
following the reform of ecological environment management
system, through the implementation of a number of major
projects, the ecological environment informatization has
developed steadily, which has gone through four stages:
initial exploration, expanded application, scale construction
and unified concentration. The infrastructure of Shanghai’s
digital transformation of manufacturing industry is in a
leading position in China, which provides a solid infrastruc-
ture support for the digital transformation of manufacturing
industry [5]. The Fourth Plenary Session of the 19th Central
Committee of CPC pointed out: “We should use the
Internet, big data, artificial intelligence and other technical
means to establish and improve administrative rules [6], [7].
Digital government construction is an important content of
“Building Digital China” put forward by the 19th National
Congress of the Communist Party of China, and it is
an urgent requirement to accelerate the modernization of
government governance under the new development concept
and new development pattern. Governance reform activities
are complex and influenced by many factors, rather than
being driven by a single factor [8]. As far as the construction
of digital government is concerned, it is also influenced
by the multi-dimensional infiltration of the environment of
the times. It is urgent to discuss “‘the deep-seated internal
cause that the new environment created by the digital era
drives the construction of digital government” from a more
macroscopic perspective [9], [10]. From the viewpoint of
the overall ecological connection and balanced interaction
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of the information-based ecological environment, all the
complex systems, elements and related phenomena related to
the city’s resources, environment, population, economy, etc.
should be digitally reproduced and recognized, a shareable
database should be established, and relying on the network,
a highly information-based ecological city with regional
characteristics that can coexist with nature should be built,
so as to realize the city ideal of sustainable development of
the information-based ecological environment.

Powerful and novel digital and intelligent technologies
will provide an indispensable scientific and technological
impetus for the modernization of the governance system and
capacity [11], [12]. The information-based ecological envi-
ronment is a transformation from the traditional economic
development mode to the compound ecological development
mode, which takes into account the sustainable development
of population, society, economy and environment. The
information-based ecological environment pays attention to
the development and transformation of the overall ecological
benefits, so as to realize the overall coordination of the
natural-economic-social compound ecological system of the
urban information-based ecological environment and achieve
a stable and orderly evolution. The accelerated iterative
improvement of the Internet and applications, as well as the
popularization of mobile smart technologies such as mobile
phones, not only promote the continuous optimization of
the information technology environment, but also further
highlight the core and key position of data, and accelerate the
digital transformation of traditional government governance
ideas and models [13]. The rapid development and wide
use of digital and intelligent technologies have improved the
efficiency of production, operation, management, logistics
and other links in all walks of life, promoted the transfor-
mation of economic growth mode, and effectively reduced
the development cost [14], [15]. As a new way of national
governance, digital government is facing unprecedented
historic opportunities and is at the key development node. It is
necessary to take the development of information civilization
in the information-based big ecological environment into
the view of ecological cycle, starting from the ecological
holistic view, the balanced view and the dynamic view,
so as to standardize and coordinate the relationship between
information and various elements in the city and within the
information system, improve the quality and benefit of the
information-based big ecological environment, and enhance
the development potential of information.

Il. RELATED WORK

Literature [16] points out that GBA is the highest degree
of DE development in China. Literature [17] Through the
method of big data analysis, GBA is a national strategic
top-level design for the coordinated development of GBA
under the framework of “one country, two systems’. The
difference of ‘9 +2” urban development means that GBA
is facing realistic barriers different from the development
of mature bay areas in the world. Literature [18] Research
shows that accelerating digital industrialization and industry
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digitalization, promoting the deep integration of the DE and
the real economy, building an internationally competitive
digital industrial cluster, and creating a new highland
of global DE development has become the development
direction of high-quality construction of GBA. Literature [19]
suggests that GBA is the largest and most populous bay area
in the world at present, and it is also an urban agglomeration
with the highest economic correlation with countries along
the Maritime Silk Road. Literature [20] At the same
time, technological development has provided conditions
for the reform of government institutions, the government
organizational structure is developing towards a more flat
and decentralized direction, the mechanism is more flexible,
and a service-oriented government providing services on
demand is gradually formed. Literature [21] shows that
studying these realistic barriers from the institutional level
is conducive to promoting the seamless connection of factor
resources within the Bay Area and the openness of the
Bay Area economy, and giving full play to the unique
advantages and functions of GBA in the national development
strategy. Literature [22] proposes that technological change
reshapes the social structure and brings new opportunities and
challenges to government administration. Taking advantage
of its advantages and avoiding its disadvantages, we can use
the power of science and technology to promote the reform
of government administration structure, process and mode.
Literature [23] through the big data analysis method, GBA
is a new alliance development model to promote the deep
integration of the Pearl River Delta urban agglomeration.
Through the upgrading and transformation of traditional
industries, the Pearl River Delta urban agglomeration is
developed into a world-class Dawan District driven by
high-end manufacturing and a modern service industry.
Literature [24] studies show that the industry digitization
part is based on the corresponding relationship between the
input and output of the information and communication
technology industry to each industry in the input-output
table, which calculates the output pulling effect of the
information and communication technology industry on other
industries, and then measures the integration part of the
DE in traditional industries. Literature [25] puts forward
that the modernization of administration capacity calls for
the modernization of administration tools and administration
models. Building a digital government can walk out of a
new way of deep integration of technological innovation
and government administration innovation in the process of
practicing the new development concept [26].

This paper explores and innovates the digital government
construction in GBA through the digital transformation of
government governance under the information ecological
environment. The development of digital and intelligent
technology has changed the government’s ability to collect
and analyze information, and promoted the business process
reengineering and resource integration optimization. The
information ecological environment provides the foundation
for realizing cross-departmental and cross-level business
collaboration and accurate service. As the main trend of
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urban development, ecology and informatization represent
an advanced and high-level evolution mode, and they are
organically integrated objectively, that is, informatization
is an important supporting force and the only way for
urban ecologization, and ecologization is the first principle
and fundamental goal of urban informatization. Whether
it is the integration of other environmental factors except
technical factors or the multi-dimensional perspective of
digital government construction, there is still a broad research
space.

Ill. DIGITAL ADMINISTRATION: TECHNOTOGY
OPTIMIZATION ADMINISTRATION

A. GOVERNMENT GOVERNANCE IN THE INFORMATION
ENVIRONMENT

In the tide of economic globalization, digital governance
is still in the stage of vigorous development. Combining
with the actual national conditions of Chinese society, when
implementing digital transformation, the government should
not only prevent the conflict of new public management,
but also avoid the obstruction of narrow view of technology
application. How to creatively exert the potential advantages
of digital transformation is a key issue for local governments
to consider when implementing reform. The information-
based ecological environment refers to the process of
collecting, managing, developing and utilizing data resources
for the decision-making, management and service of eco-
logical environment, promoting the deep integration of
information technology and ecological environment busi-
ness, and constantly improving the modernization level of
ecological environment governance system and governance
capacity. At the same time, the technological development
of information-based ecological environment has provided
conditions for the reform of government institutions. The
government organizational structure is developing in a more
flat and decentralized direction, the mechanism is more
flexible, and a service-oriented government that provides
services on demand is gradually formed. At present, the
construction of digital government has become the new focus
of competition among governments of various countries,
and the future smart government is the general trend, and
the construction of digital government is becoming a trend.
The information-based ecological environment is an organic
component of national network security and information
construction, an important content and support of ecological
environment protection, and directly relates to the ability
of ecological environment departments to perform their
duties. The inefficient information transmission mode can
be changed by technological and institutional innovation of
information environment, the government’s business model
and service model can be reshaped, the administrative
examination and approval process can be optimized, the
supervision and management can be strengthened, the service
quality can be improved, and the government’s governance
ability can be improved, so as to stimulate the market vitality
and social innovation to the maximum extent and promote
the high-quality development of the social economy. The
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architecture diagram of government information resource
sharing and exchange platform is shown in Figure 1.
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FIGURE 1. Government information resources sharing and exchange
platform.

The numb of neurons in that hidden lay can be determined
by three empirical formulas.

k < Z(;“) (1)
i=0

where k is the number of training samples, n is the number of
input neurons, nl is the number of hidden neurons, and when
I>nl (')=0

n=+sn—m+a 2)

where m is the number of output neurons, n is the number of
input neurons, a is between 1 and 10, and n; is the number of
hidden neurons.

ny =log,n 3)

where n is the number of input neurons and n; is the number
of hidden layer neurons.

The selection of training data is related to the accuracy
of neural network. Root mean square error is often used
to quantitatively reflect the learning performance. The root
mean square error function is defined as follows

2 2 (dj = i)
o= |Z2= )

m-n

Mz

where m represents the number of samples in the training set,
and n is the number of output units of the neural network.

The cost function is a function that describes the rela-
tionship between the amount of training data and the error.
Rewrite the error function to

> > (dij—vy)
i=1j=1
e= | ———m (@)
Xm-n

When an independent variable x is added in the formula,
when X = 1, the function is the original form. The form of

the cost function is
1
=x/(1-— 6
y=x/ ( ﬁ) (6)
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The degree of interdependence between the two attribute
sets Band R C U It can be measured by attribute dependency
function. As defined below

_ card (POSg (B))
YR (B) = Tead(U) @)
POSg (B) = U (8)
XeU/IND(B)

In the above formula, card () is the cardinality of the
set and posr (b) is the positive region of attribute set
R in U/ind (b).

The narrow view of application of technology is a common
phenomenon in digital transformation, and the government
will be highly dependent on the application of technology.
When building a “bridge” between the government and the
public, it should not fall into the technical misunderstanding.
It is believed that with the application of digital technology,
all government affairs problems can be solved, and the
marginal thinking of technical assistance theory in the
traditional concept should also be avoided. Informatization is
characterized by electronization, intelligence, globalization,
non-grouping, comprehensiveness, competitiveness, perme-
ability and openness. Eco-environmental informatization is
a process of continuous development and evolution. In the
process of construction, it is different from other industries’
informatization, and has the characteristics of great difficulty
in business, numerous types of objects, wide coverage
and many participants. “To speed up the construction of
digital China is to adapt to the new historical orientation
of China’s development, comprehensively implement the
new development concept, cultivate new kinetic energy with
informatization, promote new development with new kinetic
energy, and create new glory with new development.” The
leading change of logic is the first premise to explore the
potential of transformation in a pioneering way. Facing
such a reform, receptive learning will always bring some
unexpected results compared with exclusive acceptance. For
government departments and public officials, this not only
ensures the smooth development of the transformation, but
also prevents a big shock in the process. Cancelling and
reshaping policy measures is the driving force that fully
takes into account the “intelligent” upgrade and performance
value, rather than too simple termination. Informatization
construction faces all business fields of ecological envi-
ronment. Eco-environmental business has the characteristics
of strong professionalism and complicated process. Related
businesses are divided by region, including international,
national, regional, river basin, sea area, etc. According to the
elements, including atmosphere, water, soil, ecology, ocean,
climate, nuclear and radiation, solid waste, hazardous waste,
chemicals, noise, pollution sources, etc. According to the
management methods, including EIA, monitoring, supervi-
sion, supervision, law enforcement, emergency response, etc.
It can be seen that the digital and intelligent development
in various fields of society is an important driving force
for industrialization and urbanization. The development and
application of new generation information technologies such
as cloud computing, big data and blockchain have promoted
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the adjustment of government functions and the extension
of governance content, providing a new opportunity for
promoting the transformation of digital government.

It promotes the transformation of economic growth mode
to innovation and intensification, promotes the development
of emerging industries and the full sharing of social
information, changes and reshapes China’s economic, social
and cultural foundation, and drives the government to focus
on the people, optimize services, and quickly transform
its administration mode to meet the development needs of
the digital and intelligent era. Forward looking innovative
thinking, ability and action, from the perspective of data
technology application, actively optimize the functional
structure of government departments, further optimize the
division of responsibilities, give full play to the decentralized
characteristics of digital and intelligent technology, improve
the relationship between the government and citizens,
improve the enthusiasm of the public to participate in
government decision-making, and actively adapt to the trend
of digital development, Aiming at the smooth flow of
data resources, the department structure is reorganized and
designed according to the government work process, so as
to realize the integrated development of digital government
service and government business process. As shown in
Figure 2.
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Commercial Bureau

Public security
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Bureau of public
security

Big data
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IRS
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Local Taxation Q Quality

Bureau Supervision
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FIGURE 2. Schematic diagram of big data resource system.

The development of digital and intelligent technology
has changed the government’s ability to gather and ana-
lyze information, improved the communication efficiency
between departments, promoted business process reengineer-
ing, and resource integration and optimization, promoted the
improvement of government decision-making, and provided
the foundation for realizing inter-departmental and cross-
level business collaboration and precise service. Promote the
construction of digital government, promote modernization
with intelligence, get out of the dilemma of ‘“failure”
of traditional government administration means by means
of modern technology, crack the administration deficit,
consolidate the ruling foundation and enhance the ruling
ability.
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B. COMPARISON BETWEEN E-GOVERNMENT AND
DIGITAL ADMINISTRATION

Theoretically, e-government can be simply regarded as online
and offline co assimilation of government affairs. It is the
primary form of digital government transformation, but it
is not equivalent to digital transformation. The basis of
e-government is the extraction of traditional government
core blocks and the online of government affairs. Digital
transformation is the high-level version of e-government.
In the era of e-government, the government’s administration
behavior is mostly focused on E-government, that is, the way
and method of simply moving offline government affairs to
online processing. With the rapid progress of network tech-
nology and the continuous improvement of people’s living
standards, the needs of society and citizens have gradually
become diversified and deepened; therefore, this requires that
digital administration must go through a complete digital
transformation process in order to truly realize the intelligent
e-government and serve the people, so as to continuously
adapt and improve the digital government administration in
the new era. Nowadays, e-government has penetrated into
every corner of society. The development of E-government
has ignited the “fuse” of social changes. The use of digital
and intelligent means to support decentralization, process
integration and reengineering is still in the exploratory stage.
Backward system and mechanism, weak consciousness,
inertial thinking and other factors restrict the supporting role
of digitization in government process reengineering. As a
high-level version of e-government, digital administration
focuses more on the development of the change process,
deeply reflects many development phenomena in the digital
transformation, and how to improve the digital administration
theory through the transformation.

IV. SUGGESTIONS ON PROMOTING THE CONSTRUCTION
OF DIGITAL GOVERNMENT IN GBA'S INFORMATIZATION
ECOLOGICAL ENVIRONMENT

A. CONSTRUCTION OF DIGITAL GOVERNMENT IN THE
INFORMATION ENVIRONMENT UNDER THE DIGITAL
TRANSFORMATION OF GOVERNMENT

To improve the government’s administration ability through
digitization and intelligence is to use technical means to
promote the reform of the government system, promote
the “‘release of management and service” and optimize
the government’s operation mechanism. Most government
departments do not fully realize this in promoting digital gov-
ernment service but simply introduce digital and intelligent
technology and do not give full play to the role of digital
technology in promoting government process reengineering.
Focus on smart cities, increase the application of digital
technology in government administration, and form a full
coverage and grid modern government administration sys-
tem. The profound motivation of government administration
is technological innovation. From the agricultural society to
the industrial society, and then to the information society,
from the beacon to the telegraph and telephone, and then
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to the optical fiber transmission, every major technological
change not only profoundly changes society, but also urges
the government to constantly respond to new challenges and
embrace new technologies.

In the tide of economic globalization, digital administra-
tion is still in the stage of vigorous development. Combined
with the actual national conditions of Chinese society, when
implementing digital transformation, the government should
not only prevent the conflict of new public management but
also avoid the obstruction of the narrow view of technology
application. Digital transformation of government is the
basic work of developing DE and building a smart society,
the inevitable choice of realizing high-quality economic
and social development, and the effective starting point of
promoting the modernization of government administration.

B. EXPERIMENTAL RESULTS AND ANALYSIS

The effect of government’s management and utilization of
government data information has a significant impact on
the quality of the overall digital government construction.
The new requirements of the construction carrier operation
have posed new challenges to the traditional government data
management technology. In addition, many scholars have
shown that the administration performance of smart gov-
ernment depends on whether the innovation of information
technology is suitable for the adjustment of power structure.
From 2015 to 2021, the scale of industrial digitization in
Guangdong Province in 2019 will be 4.5% 2 trillion yuan,
accounting for 66% of the overall scale of the DE, an increase
of about 6 percentage points over 2017. The DE is gradually
moving towards the deep integration of ICT industry and
traditional industries, as shown in Figure 3.

Digital industrialization Industrial digitization

2015 2016 2017 2018 2019 2020 2021

Particular year

FIGURE 3. Digital industrialization and industrial digital structure
changes in Guangdong province from 2015 to 2021.

GBA is the largest Bay area with the largest population
in the world, and it is also an urban agglomeration with
the highest economic relevance with countries along the
maritime Silk Road. In 2019, the GDP of GBA will reach US
$1.87 trillion, accounting for 11.54% of the country. In terms
of a single economy, the economic scale of GBA ranks fourth
in Asia after Japan, India, and South Korea. As far as the
world’s metropolitan area is concerned, it ranks second only
after the Tokyo metropolitan area. GBA district already has
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the basic volume of a world-class Dawan district. As shown
in Table 1.

TABLE 1. Volume comparison between GBA and the third greater bay
area in the world.

Tokyo San GBA:
New York F . G B
Category Bay Bay Arca rancisco reater Bay
Area Bay Area Area

Area (ten
thousand
square
kilometers)
Population
(ten
thousand
people)
GDP
(trillions of 1.85 1.71 0.84 1.65
dollars)
Per capita
GDP (ten
thousand
dollars)

1.35 2.13 1.82 5.57

4.394 2035 778 7268

4.21 8.45 10.75 2.34

At present, the tertiary industry in Hongkong and Macau
in GBA accounts for more than 92%, and the comprehensive
proportion of tertiary industry in nine cities in Guangdong
also reaches 56.8%. GBA has successfully realized the
transformation and upgrading of the early complementary
mode of industry and trade, formed a two-wheel-drive
industrial system of advanced manufacturing industry and
modern service industry, and possessed the super-influence
and super-concentration industrial clusters required by the
mature Bay Area. Three experiments were conducted in
2016 to 2021 respectively, and the experimental results are
shown in Table 2, Table 3, and Table 4.

TABLE 2. Statistics on the proportion of tertiary industry in GBA
from 2016 to 2017.

The proportion of The proportion of
tertiary industry in tertiary industry in
2016 (%) 2017 (%)
Guangzhou 71.73 71.64
Shenzhen 58.75 60.96
Zhuhai 53.18 53.84
Foshan 42.05 42.36
Jiangmen 49.12 48.97
Huizhou 43.06 43.24
ZhongshanProportion
of tertiary industry in 47.58 48.95
2016 (%)

GBA has excellent port groups such as Hong Kong,
Guangzhou, Shenzhen, Zhuhai, Zhongshan, and Nansha. The
total container throughput of ports in the bay area exceeds five
times that of the three major Bay areas in the world. Among
them, Shenzhen port, Hong Kong port, and Guangzhou
port have ranked among the top ten container throughputs
in the world. The good Airport Group infrastructure has
reached the all-around and efficient sea, land, and air
three-dimensional transportation network required by the
world-class mature Bay area. Two surveys were conducted,
respectively, as shown in Table 5 and Table 6.
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TABLE 3. Statistics on the proportion of tertiary industry in GBA
from 2018 to 2019.

The proportion of
tertiary industry in

The proportion of
tertiary industry in

2018 (%) 2019 (%)

Guangzhou 72.56 72.36
Shenzhen 59.47 61.35
Zhuhai 54.23 54.28
Foshan 43.14 43.65
Jiangmen 50.23 49.54
Huizhou 44.14 44.25
Zhongshan 48.63 49.47

TABLE 4. Statistics on the proportion of tertiary industry in GBA
from 2020 to 2021.

The proportion of The proportion of
tertiary industry in tertiary industry in
2020 (%) 2021 (%)

Guangzhou 73.56 73.48
Shenzhen 60.32 62.36
Zhuhai 55.14 55.47
Foshan 51.24 44.36
Jiangmen 45.58 50.24
Huizhou 46.98 45.87
Zhongshan 49.63 50.36

TABLE 5. The first statistics of transportation flow of major ports and
airports in GBA.

Port cargo throughput Airport passenger

City (ten thousand tons) flow (ten thousand
passengers)
Hong Kong 26228 7156
Macao - 968
Guangzhou 60620 7339
Shenzhen 25789 5346
Zhuhai 13845 1238

TABLE 6. The second statistics of transportation flow of major ports and
airports in GBA.

Port cargo throughput Airport passenger

City (10000 tons) flow (lt?r(r)l(;(s))person
Hong Kong 25728 7351
Macao - 967
Guangzhou 61420 7436
Shenzhen 25873 5448
Zhuhai 14844 1358

GBA district has initially built efficient and fast infras-
tructure supporting facilities. The length of the expressway
has reached more than 4000 km, making it the region
with the highest density of Expressway facilities in China.
The road network density between the core cities in the
bay area exceeds that of the three world-class Bay areas.
Facing the ““coordinated development” dilemma of uneven
regional development levels and unequal database sharing in
the past government data management process, Guangdong
Province is committed to building a digital government
Cloud Architecture through the construction of the province’s
government data intelligent cloud platform and technology
upgrading, including building a solid basic support platform,
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such as unified identity authentication, unified information
portal Unify the government big data center, and build two
platforms of technology and data to complete the matching
between its own data management structure and the direction
of digital government transformation.

From 2015 to 2021, the scale of Guangdong’s DE was
5.78 trillion yuan, accounting for 14.6% of the national DE,
up by 13.8% year-on-year, about 7 percentage points higher
than the regional GDP growth rate in the same period, which
was 1.65 times that of 2021, and the compound annual growth
rate was as high as 18.5%, making it one of the highlands of
China’s DE development. Three experiments were conducted
for comparison, as shown in Figure 4.

Scale of digital economy GDP

Growth rate

2015 2016 2017 2018 2019 2020 2021

Particular year

FIGURE 4. Comparison of DE scale and regional GDP in Guangdong
province from 2015 to 2021.

The experimental results show that, as shown in Figure 4,
the proportion of the DE in GDP in Guangdong Province has
increased year by year, from 39% in 2015 to 58% in 2018,
and its position in the economic growth of GBA has been
increasing. The DE in Hong Kong has developed steadily,
and the digital level of public services in Macao has been
continuously improved. As shown in Figure 5, the proportion
of DE in GDP in Guangdong Province decreased year by year
from 2020 to 2021, from 80% in 2020 to 20% in 2021, and
its position in the economic growth of GBA decreased. The
DE in Hong Kong has developed steadily, and the digital level
of public services in Macao has been continuously improved.
As shown in Figure 6, the proportion of Guangdong’s DE in
GDP increased from 31% in 2017 to 68% in 2018, and its
position in the economic growth of GBA decreased. The DE
in Hong Kong has developed steadily, and the digital level
of public services in Macao has been continuously improved.
To promote the digital transformation of the government is
to accurately grasp the laws of macro and microeconomic
operation, comprehensively improve the level of public
services, and constantly enhance the digital, intelligent, and
integrated service capacity of government departments.

In the construction of digital government, we should not
only learn from mature experience at home and abroad but
also stick to our own path based on national conditions and
realities, build a digital government framework that can give
full play to the advantages of our system, embed information
and communication technology into every corner of society,
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FIGURE 5. Comparison of DE scale and regional GDP in Guangdong
province from 2015 to 2021.
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FIGURE 6. Comparison of DE scale and regional GDP in Guangdong
province from 2015 to 2021.

promote the deep integration of information technology and
government administration, and comprehensively enhance
the government administration capacity. From 2015 to 2021,
the growth rate of the DE in most cities in Guangdong
Province is significantly higher than the growth rate of
local GDP. Four experiments were conducted in Guangzhou,
Shenzhen, Zhuhai, Jiangmen, and Huizhou, as shown in
Figures 7, Figures 8, Figures 9, and Figures 10.
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FIGURE 7. Comparison of the first growth rate of DE and GDP among
cities in Guangdong province.

The experimental results show the new development trend
and pattern in the era of the DE. However, there is a big gap
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FIGURE 8. Comparison of the second growth rate of DE and GDP among
cities in Guangdong province.
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FIGURE 9. Comparison of the third growth rate of DE and GDP among
cities in Guangdong province.
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FIGURE 10. Comparison of the fourth growth rate of DE and GDP among
cities in Guangdong province.

in the growth rate of the DE among cities: the growth rate of
the DE exceeds that of the national DE by 16.5% 6% growth
rate; The growth rate of the DE in Guangzhou and Shenzhen
is above 15%, which is within the rapid growth range; The
growth rate of the DE in Huizhou and Jiangmen is less than
11%. The main reasons for the slow growth of these cities are:
on the one hand, the number of digital enterprises is small,
the overall scale is small, and the added value of products
is low, which is very vulnerable to the external environment,
resulting in unstable digital economic growth; On the other
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hand, there is a lack of leading digital leading enterprises and
related core industries.

V. CONCLUSION

The new environment created in the digital age of information
ecological environment affects the process of governance
reform in Guangdong Province from three aspects: the
guidance of construction concept, the adjustment of service
mode and the renewal of carrier. The interconnection
of infrastructure in GBA is conducive to promoting the
dislocation development pattern of complementary functions
and resource integration in core cities, and fully reflects the
advantages and characteristics of different regions. In terms
of concept, the information-based ecological environment is
an effective way to seek the sustainable development of the
city, which represents the development direction of the future
city-towards the globalization of the industrial structure, the
integration of information economy, the networking of trans-
portation and communication, the regionalization of science
and technology and culture, the ecological living environ-
ment, the flexibility of spatial structure, the modernization
of group quality, the high efficiency of organization and
management, and the informationization of competitiveness.
For government departments burdened with heavy pressure
of governance tasks, they also hope to enhance the social
participation of enterprises and people in the process of
digital government construction by using Internet thinking,
so as to form a social consensus of collaborative governance,
and create a service supply model that fully connects the
government governance reform of the information ecological
environment with the needs of many parties in society.
Adhere to the problem orientation, deepen the high-level
mutually beneficial cooperation between Guangdong, Hong
Kong and Macao, give full play to the leading role of digital
technology in the information ecological environment, vigor-
ously develop the DE, promote the marketization of data ele-
ments, and improve the digital and intelligent level of public
services and social governance in the information ecological
environment.
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