E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

Research on the Path of Collaborative Innovation in
Manufacturing Driven by Digital Economy
A Perspective of Guangdong-Hong Kong-Macao
Greater Bay Area

Ningjun Deng?
School of Management,
Universiti Sains Malaysia, 11800 Penang, Malaysia
Email:dengningjun@student.usm.my

Shankar Chelliah®
School of Management,
Universiti Sains Malaysia, 11800 Penang, Malaysia
Email:shankarchellianl@gmail.com

Zhengya Guo?®
School of Management,
Universiti Sains Malaysia, 11800 Penang, Malaysia
Email:zhengyag@student.usm.my

* Corresponding Author

Abstract

Purpose:To enhance the innovativeness of the manufacturing sector, traditional
manufacturing enterprises face the dilemma of choosing digital tools such as industrial
Internet, artificial intelligence, and big data.

Design/methodology/approach: Meta-analysis was carried out on the digital economy and
innovation in the desired location. In terms of the research area, Guangdong-Hong Kong -
Macao Greater Bay Area (It may be abbreviated as GBA or Greater Bay Area) is not only
a representative of China that can drive collaborative innovation in the manufacturing
industry through a digital economy,but also currently the most productive industrial zone, at
the peak of digital economic growth.

Findings: From the endogenous perspective, this study analyzes the path and mechanism of
collaborative innovation of manufacturing enterprises driven by the digital economy, taking
Guangdong-Hong Kong-Macao Greater Bay Area(GBA) as an example. It puts forward
different assumptions about the collaborative innovation of manufacturing enterprises of
different sizes in digital economy. Guided by the innovation goal, this paper gives the scheme
of the digital transformation of manufacturing enterprises, analyzes the differentiation
between above-scale industrial enterprises and SMEs, and reveals the difference of
collaborative innovation effect of the digital economy on the manufacturing industry.
Originality/value: The digital economy and digital tools can promote collaborative
innovation and high-quality development of manufacturing enterprises above scale by
increasing innovation investment and increasing per capital profit. Through the development
of the digital economy, promoting the transition and enhancement of digital services in the
production sector can boost the productivity of the production sector.
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Introduction

The Guangdong-Hong Kong-Macao Great Bay Area, also known as The China Great Bay
Area, includes 11 cities including Hong Kong, Shenzhen, Zhuhai, Macao ,and
Guangzhou(Canton). It is one of the most affluent parts of China in terms of economy.The
Guangdong-Hong Kong-Macao Greater Bay Area(GBA) has the highest concentration of
economic activity and the most advanced level of digital technology in China's industrial
sector. Additionally, it is the most dynamic and innovative region of the country in terms of
economic growth. Its added value accounts for more than 46.8%, and Guangzhou(Canton)
Digital Economy and Atrtificial Intelligence Pilot Zone have been built. The State Council of
China pointed out in the opinions on the institutional mechanism of factor marketization in
2020 that "data, like land, labor, capital, technology, etc., are marketable production factors".
Through the introduction of data production factors, the digital economy reconfigures the
original resources and fosters the collaborative innovation of manufacturing firms within the
industry and between industrial chains. Traditional manufacturing enterprises have the
characteristics of a large transformation spans, serious technical barriers, low openness, high
production costs, poor coordination among enterprises , and so on. There are many problems
in the industry, such as repeated investment, homogeneous competition ,and closed
technology, which hinder the development of enterprises. Disorderly competition among
enterprises leads to internal innovation, and only a few monopoly enterprises can carry out

collaborative innovation in the industrial chain.

Research Background

With the birth of digital technology, digital economy reshapes manufacturing resource
allocation’s traditional mode , changes the disordered competition among enterprises, and
achieves the purpose of collaborative innovation. On the one hand, the industrial Internet, big
data, etc. have been deeply integrated with the manufacturing industry and evolved into an
industrial data platform. The members of the platform are interconnected and prosper. This

has promoted innovation synergy among enterprises, spawned new technologies, transformed
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disorderly competition among enterprises into orderly synergy, and improved innovation
efficiency. On the other hand, intellectualization and cloud computing have interconnected
the production of enterprises in the industrial chain. Carry out collaborative innovation across
industries and fields to form high-quality collaborative innovation clusters. Digital economy
is an important "upward trend" from disorderly steady state to collaborative steady state, but
relevant studies have not revealed the impact of digital economy on Collaborative Innovation
of manufacturing industry in Guangdong-Hong Kong-Macao Greater Bay Area. Based on
this background, this study carries out normative analysis and Research on the mechanism,
path and performance evaluation of collaborative innovation of manufacturing industry in

Greater Bay Area(GBA) driven by digital economy.

In recent years, revamping traditional industries and the digitization process are accelerating.
To enhance innovativeness, traditional manufacturing enterprises face the dilemma of
choosing digital tools such as industrial Internet, artificial intelligent production and big data.
On the one hand, collaborative innovation is constrained by digital tools; On the other hand,
the innovation synergy among enterprises with different production scales is different.
Therefore, the core value of this study is to provide collaborative innovation solutions with
digital tools for above scale and small and medium-sized manufacturing enterprises
respectively. It enables manufacturing enterprises with different production scales to make
reasonable decisions, so as to achieve the purpose of collaborative innovation among

enterprises and reduce costs.

Research Significance

At present, the digital economy is reshaping the global economic pattern as an absolute trend
leader. In the context of the COVID-19 in our world, digital transformation’s acceleration has
brought about changes in world industries. In terms of theoretical significance, the
advancement of digital administration in the manufacturing sector reflects the level of
intelligent manufacturing industry in a country or region to a certain extent, and also
represents the level of Intelligent Manufacturing in that country or region. With the
continuous optimization of the structure of digital economy, its pulling effect on
manufacturing management will become increasingly prominent. This paper will
comprehensively study the specific path of collaborative innovation between digital economy

and manufacturing industry through theory. The research results can provide reference and
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further enrich the theoretical basis of digital economy for manufacturing enterprises in

Greater Bay Area to choose digital transformation’s appropriate direction .

In terms of application significance, Greater Bay Area is one of China's manufacturing
Highlands, with some industries leading the whole country and complete industrial chain. As
an important manufacturing distribution center in China, Guangdong-Hong Kong-Macao
Greater Bay Area gathers leading enterprises in many industries. However, the various levels
of digital economy progress in multiple cities within the region are not unified, and the spatial
agglomeration of manufacturing industry in the East is significantly stronger than that in the
west, especially in Shenzhen, Guangzhou(Canton), Dongguan, Foshan, Huizhou and other

cities, where most of the manufacturing industry in the region is concentrated.

Literature Review

The research on collaborative innovation driven by the digital economy mainly focuses on
the research of digital economy and collaborative innovation, and a few studies include

digital tools into the framework of collaborative innovation.

Digital Economy Promotes the Development of Manufacturing Industry

The digital economy can be described as a novel arrangement of the production components,
which are made up of digital information, an information network, and the real economy.

With the development of practice, Ma Shuzhong et al. (2018) analyzed that the connotation
of digital trade is also changing and expanding. By harnessing digital data and
communication technology to facilitate the swift exchange of tangible goods, digital products
and services, data and information, we can foster the transition from consumer-based internet
to industry-based internet, resulting in the emergence of smart manufacturing trade activities,
which is an extension of traditional commerce in the digital economy era. So far, digital trade
is no longer limited to the field of the Internet, but has spread to the field of traditional
industry. Intelligent manufacturing has become one of the development trends of digital
trade. The existing research paradigm of digital economy has defects. Many studies are
limited to macro concepts such as framework research, industrial chain and value chain
research, causal empirical research, and there are few research articles on micro market

players. The research paradigm of digital economy includes value exploration, application
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exploration and future outlook. Of course, this is connected to the fledgling exploration of
digital economy. As a new concept, its theoretical development generally follows the

operation law of superstructure, and its shortcomings are understandable.

In comparison with other countries, Liu Jiaqi et al. (2022) believe that the digital economy
can promote high-quality economic growth. Lizongming (2021) believes that the digital
economy can accelerate the innovation and development of the region and guide the
upgrading and transformation of traditional industries. In terms of manufacturing enterprises,
Wei Zhuangyu (2022) believes that digital economy can optimize the allocation of
manufacturing enterprise resources. Zhang Lingjie et al. (2022) believe that digital economy
can foster total factor productivity of manufacturing industry’s improvement . From the
perspective of digital economy and innovation, Wang Zhixin (2020) demonstrated that
financial innovation will foster digital economy’s development by creation effect. Liang
Xiaotian et al. (2022) believed that digital industrialization, industrial digitalization and
digital coupling development can significantly promote the high-quality development of
manufacturing industry. The digital economy has brought more emerging technologies, and
through the integration of big computing power and big data, it has promoted the
transformation of digital factors into production factors, promoted the coupling development
of digital industrialization and industrial digitalization, and promoted the high-quality

development of manufacturing industry.

Ghobakhloo,M. & Fathi,M.(2020)believes that the Industry 4.0 transformation of small
manufacturing enterprises can start with the digitalization of certain operational areas and use
digitalization to support the core organizational strategy. The creation of a lean digital
manufacturing system can serve as a practical business approach for sustaining enterprise
success in Industry 4.0 environment.Yi Luxia et al. (2021) also found through empirical
results that enterprises’ digital transformation has improved main businesses’ performance
level . The relevant mechanism test found that enterprise can significantly enhance its
primary operations from the four dimensions of internal governance, financial stability,
information optimization and innovation potential. From the perspective of external factors,
when enterprises face high economic policy uncertainty, digital transformation has a stronger
performance driving force. At the same time, it also has a great impact on the traditional

corporate governance model. The adaptive innovation of business model driven by digital

383



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

technology innovation makes enterprise business more complex and poses new challenges to
the management and control of corporate governance risks. Meng Fanglin (2020) confirms
that digital economy is an effective interaction between the new economy, new enterprises
and new technologies, and its development cannot be separated from various central
enterprises, digital populations and value communities, as well as digital talents. Li Xiaohua
(2019) believes that digital economy is a new driving force, which can promote the transfer
of industrial structure from labor-intensive and heavy industry to high-tech and environment-

friendly industrial structure.

Digital economy involves a wide range of industries, and many scholars believe that it is an
innovative economic model. and integrated economy. Through systematically combing the
existing relevant research, it is found that previous research has primarily concentrated on the
connotation and characteristics of the digital economy, the opportunities and challenges of
the digital transformation of manufacturing industry, while the research on the path of the
digital transformation of manufacturing industry under the background of the digital
economy is relatively few, mostly staying at the perspective interpretation level of a certain
aspect, lacking systematic discussion. Only by organically combining innovation resources
(including digital resources), innovation environment and policy tools to analyze the
digitization of production, can it conform to scientific analysis logic and form reasonable

research results.

Collaborative Innovation Between Digital Economy And Manufacturing Industry

Collaborative innovation refers to the long-span resource integration and innovation mode
carried out by enterprises and other organizations to achieve major scientific and
technological innovation. All enterprises exploit their strengths, complement each other's
resources, accelerate the application of technology and carry out scientific and technological

innovation in a coordinated manner.

In recent years, international competition has been fierce. Huang Hongbin (2016) believes
that the cooperation within the industry tends to be closer, and the traditional manufacturing
industry must take the lead in the competition through collaborative innovation mode. Digital
technology provides tools for resource sharing. Therefore, the author believes that digital
economy is the internal driving force of collaborative innovation. In B2B research, Choe, j.-
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m (2018) believed that the fit between the use level of B2B and the form of MCS can
enhancing company supply chain productivity. His research believes that analyzing the
influence of supply chain productivity on the firm's general success, E-commerce has had a
positive impact. A direct correlation exists between improving supply chain performance and
enhancing overall organizational performance.The findings of group analysis suggest that the
management control system partially recognizes the role of promoting organizational
resource capabilities, senior management support, supplier pressure, and the ability to
develop appropriate forms in the case of high E-commerce adoption.

Zhao Liang et al. (2017) studied the application, transformation and upgrading of E-
commerce and information technology in the manufacturing industry. They believe that with
the development of big data, cloud computing, Internet of things and other technologies, the
manufacturing industry is evolving from automation to intelligence, and personalized
customization for users has become possible. Using Internet thinking to actively develop the
application mode of digitalization in manufacturing enterprises make a significant
contribution in the transformation and upgrading of manufacturing industry and encourage
the shift in manufacturing methods to generate more opportunity for product export
revenues.In the fourth industrial revolution, clients are the focus of businesses, and
consumer-to-business will be the most prominent mode of online shopping in manufacturing
industry in the future. This study combs the basic modes of E-commerce and information
technology application in manufacturing enterprises, points out the existing problems, and
puts forward corresponding countermeasures. Chari,A. et al. (2021) concludes that the
Swedish manufacturing industry is on track towards achieving sustainable transformation by
adopting essential resilience capabilities from facilitators according to Industry 4.0.
Manufacturing needs to proactively embrace these capabilities to tackle the ever-growing and
unpredictable sustainability concerns facing the world and successfully transition to a digital

future for manufacturing sustainability.

Alderete, M.V. (2019) analyzed the contribution of E-commerce and information technology
to the achievement of SMEs: structural equation model. She believes that through the
research on the samples of manufacturing enterprises, it is found that the adoption of E-
commerce has a significant positive impact on the sales of SMEs, and the use level of ICT
has further strengthened this impact. Pedro Lorca et al. (2019) studied the impact of E-
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commerce sales on the profitability and income of manufacturing enterprises. In an eight year
study (2008-2015), they analyzed 2544 Spanish manufacturing companies. According to their
research results, neither B2B nor B2C E-commerce seems to have an impact on income
growth. Therefore, there may be substitution effect between physical channel sales and E-
commerce sales. However, the author finds evidence that the profitability of companies
adopting advanced E-commerce has increased significantly. In addition, if enterprises only
adopt B2B or B2C, they will achieve a positive impact on profitability next year when

measuring the status of E-commerce.

With the beginning of the digital revolution, the manufacturing industry is undergoing
unprecedented changes. As innovation points, information technologies will fully integrate all
links of manufacturing operation and management, and finally achieve the goal of upgrading
the manufacturing industry. Digital transformation is becoming the general trend of

manufacturing development.

Development of Digital Economy in Guangdong-Hong Kong-Macao Greater Bay Area

In terms of digital economy driven development in Guangdong-Hong Kong -Macao Greater
Bay Area; Wan Xiaogiong et al. (2022) pointed out that the digital economy promotes the
high-quality development of Guangdong-Hong Kong-Macao Greater Bay Area through
market demand’s release and value chain’s reconstruction . Based on the grounded theory,
Yu Feifei et al. (2022) demonstrated digital economy’s effect on regional innovation drive
from three aspects: innovation subject, process and result. Liu Jing (2022) believes that data
resources such as industrial big data, industrial big data, urban big data and government big
data of world-class factories should be integrated to start and compete with developed
countries or regions at the same time, so as to build a highly interconnected digital world and
make it a leader and framework for the progress of global digital commerce. Zhou quanxiong
(2022) believed that we should fully understand the importance and urgency of he flourishing
of the manufacturing sector, expand and strengthen strategic pillar industries and strategic
emerging industries, continue to enhance the independent innovation ability of manufacturing
industry, create a premier high-tech manufacturing industry cluster, smooth the international
and domestic circulation, promote the manufacturing industry to accelerate its progress
towards the middle and high end of the global value chain, and enhance the voice and
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competitiveness of Greater Bay Area in the high-quality development of global

manufacturing industry.

Zhu wenbohao et al. (2021) analyzed that at the urban level,cities’ digital economy in
Greater Bay Area presents different situations. Guangzhou(Canton) has always regarded "a
leading city in digital economy innovation” as its main goal, and has improved its digital
economy development level through digital elements’ flow, industry’s reform and digital
core technology’s support. It is at the leading level in China's digital economy segmentation
in many industries, such as ultra-high definition video, advanced telecommunications and
satellite navigation, intelligent apparatus, machine learning, software and data services.
Shenzhen is superior in digital people's livelihood and digital government affairs, especially
in the digital application level of education payment and transportation payment; According
to the plan of Guangdong Province in China, Huizhou and Zhaoqing belong to the master
plan of "double core and nine centers”, and the industrial digital transformation is in the early
stage of construction. Zhuhai has advantages in cross-border service digitalization and digital
payment; Foshan is located in the relative center of Dawan District, with a good industrial
foundation and strong manufacturing level, and has great potential in digital industrialization
and industrial digitalization; Dongguan's electronic information manufacturing industry has a
good foundation. In recent years,Dongguan is the prefecture level city with the highest
concentration of high-tech enterprises in all of China. Also,Dongguan has taken the
development of industrial parks with digital industry agglomeration effect and the promotion
of 5g industrial Internet as its main focus on the development path of digital economy. But
Zhongshan and Jiangmen have a large gap with other nine cities in Greater Bay Area, and
need to be strengthened in digital infrastructure’s construction and industrial Internet and

professionals’ training in digital economy.

To sum up, the existing research has a perfect demonstration of the theory of digital economy
and collaborative innovation, but the relevant literature analyzing the collaborative
innovation of regional manufacturing driven by digital economy is still relatively few. It is
mainly manifested in that the existing literature focuses on the resource integration effect or
economic growth effect of innovation, ignoring the analysis of the internal mechanism of

innovation and the driving factors of innovation. Secondly, the existing literature focuses on
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innovation of digital economy within firms, while ignoring the resource allocation and

collaborative innovation of digital economy among enterprises.

The Development of Integrated Model

In the traditional economic growth path, innovation behavior is jointly determined by the
input of production factors such as resources and technology and market structure. These
factors of production have formed a dynamic general equilibrium of multiple sectors in the
market, making the collaborative innovation state maintain a steady state. With the
development of information technology revolution, digital elements have emerged and
become an indispensable part of production factors. At this time, the innovation behavior is
jointly determined by traditional production factors such as resources and technology, digital
production factors and market structure. The market structure and production factors have
changed significantly and reconstructed into a new innovation steady state. Digital elements
are an important driving factor for the transformation of innovation behavior from the old
steady state to the new steady state, which can be considered as the rise of collaborative
innovation. This study focuses on the impact of digital elements on the collaborative

innovation drive of manufacturing industry.

Integrated Model

Taking the manufacturing industry in Greater Bay Area as the research object, through digital
economy’s investigation and collaborative innovation, this paper underscores the influence of
digital economy on manufacturing collaborative innovation, analyzes its impact direction and
action mechanism, and verifies it with empirical materials. First, it analyzes the role of digital
economy in the process of manufacturing enterprises’ disorderly competition turning to
orderly collaboration. Secondly, the basic assumptions are derived according to the theory,
and the regression equations are established by using the survey data. Thirdly, it compares the
digital economy and collaborative innovation of manufacturing enterprises with different
production scales, and draws statistical conclusions to verify the premise assumptions.
Finally, guided by collaborative innovation, this paper gives countermeasures and

suggestions for the digital transformation of business travel alienation.

First, starting from the research background, sort out the existing literature, clarify the

purpose, content and methods of the research, and put forward the research question: does the
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digital economy drive the collaborative innovation of manufacturing industry in Guangdong-
Hong Kong-Macao Greater Bay Area. Second, theoretical analysis: define the scope of
research and related concepts. Based on the self-organizing collaborative innovation theory
and technological innovation theory, compare and analyze the differences between the
collaborative innovation mode of digital manufacturing industry and the traditional
collaborative innovation mode of manufacturing industry. Through the research, the path of
collaborative innovation in manufacturing driven by digital economy is obtained. Third,
discussion: Based on field survey data, questionnaire survey data and database data, analyze
the rational decision-making of enterprise collaborative innovation from the perspective of
digital economy. Through relevant research, it is suggested that manufacturing enterprises
develop and promote advanced and applicable digital solutions around resource sharing,
collaborative manufacturing, scene co construction and other aspects. It creatively regards the
elements of digital economy as production factors, introduces the elements of manufacturing
enterprises to study, and reveals the actual demand of manufacturing industry for the
elements of digital economy. The cost management of some traditional manufacturing
enterprises in Guangdong-Hong Kong-Macao Greater Bay Area needs to be optimized. Data
collaboration cannot be achieved from the processes of marketing management, production
management, warehouse management, product design management, etc., resulting in high
enterprise costs,so manufacturing enterprises need to use digitalization to optimize these
management. Fourth, conclusion: use the research conclusion to put forward policy
suggestions for enterprise collaborative innovation and digital transformation. And
summarize the research, analyze the shortcomings of the research and the direction of further

research.
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Figure 1: An Integrated Model of Digital Economy in
Guangdong-Hong Kong-Macao Greater Bay Area

Manufacturing enterprises need to adjust costs appropriately through digitalization and
optimize the response speed of the supply chain. In combination with the enterprise cost
management process, we can consider setting the cost in the long-term operation process in
combination with the actual production consumption, and controlling it through digital
management to reduce the cost difference of the enterprise. In the process of cost
management, manufacturing enterprises should strictly follow the requirements of digital
platform feedback, appropriately increase the cost accounting of new product development,
adopt a special digital platform, reasonably allocate labor costs, material costs, transportation
costs, etc., and realize digital cost management. In terms of regulatory variables, scientific
and technological level affects their digital level. In Guangdong-Hong Kong-Macao Greater
Bay Area, the region where manufacturing enterprises are located is also a regulating
variable, and there are different digital atmospheres in different cities or regions. Through the
digital platform, enterprises should determine the cost performance of materials and improve
the cost management efficiency . Speaking of marketing, warehousing and human resource
management of manufacturing enterprises, enterprises should also use the digital
management platform to optimize all links, so as to reduce costs and improve efficiency,
especially in high-tech manufacturing industry, it is more necessary to assist enterprise
management through the digital platform.

Key Problems to Be Addressed

The heterogeneity analysis of collaborative innovation between digital economy and
manufacturing industry is the key problem to be addressed. The traditional innovation force
does not consider the factor of scale, and unifies the innovation behavior of manufacturing
enterprises of different scales. Through the investigation of enterprises in production practice,
it is found that innovation behavior between SMEs and manufacturing enterprises above
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designated size have huge differences. SMEs have a very low market share, and their
innovation behavior is mostly joint imitation, so it is difficult to have new products or
technology collaborative innovation. In order to increase the degree of market monopoly,
Chinese above-scale manufacturing enterprises will cooperate with new products or
technologies. This leads to the heterogeneity of collaborative innovation behavior of
manufacturing enterprises. The analysis of heterogeneous innovation behavior needs to be
addressed in this project.

This series of studies’ focus: explain the driving force of digital economy on manufacturing
industry’s collaborative innovation mechanism from the endogenous perspective. The way of
innovation has always been regarded as a difficult point by the academic community,
focusing only on input and output, not on its operating mechanism. The innovation behavior
of different enterprises is generally different, which leads to the inaccurate analysis of
innovation behavior. The self-organizing synergy theory of this project analyzes the driving
path of digital elements from the competitive state to the collaborative innovation state,
which is the focus of this project. We need to focus on the effect of digital tools on resource
acquisition, resource replacement, cost control and market competition, and then impinge the
path mechanism of enterprise collaborative innovation strategy.

Discussion

As the Guangdong-Hong Kong-Macao Greater Bay Area with the largest region and the
largest population among the four Bay areas worldwide, Greater Bay Area has many
advantages in the digital economy’s development. Its digital economy has a large scale, a
high degree of industrial technology agglomeration,and outstanding overall innovation
ability. However, due to the short period of digital development in the Greater Bay Area, it
has significant problems such as the imperfect and asymmetric cross-regional digital business
environment, the insufficient supply of digital innovation elements, the unclear willingness of
enterprises to digital transformation, and digital value’s unclear exploration. different
regions’digital development in Greater Bay Area is also obviously unbalanced. Due to the
high level of urban development, developed economy , and better digital atmosphere in
Shenzhen, Hong Kong ,and Guangzhou(Canton), the digitalization level of the manufacturing
industry located in the core areas of these cities is also significantly stronger. However,
manufacturing industry’s digitalization in some remote areas of Zhaoging, Jiangmen ,and
Huizhou is still relatively backward, and there is a big gap with developed big cities. For
regions with strong innovation capacity and technology-intensive industries, local
governments can increase investment in digital infrastructure and give full play to the
enabling role of digital infrastructure in technology-intensive industries.

In the construction of digital infrastructure, with the popularization of computers and mobile
terminals in the manufacturing industry, the construction of network infrastructure has
become a priority, including the traditional wired network, mobile communication network
and corresponding network services. These infrastructures are more empowering, enabling
more industries to integrate with digital technologies. At the same time, in addition to the
general infrastructure, there is specific integrated digital infrastructures for different
industries, and the construction of this infrastructure is ignored by the current industrial
policy and market, which can be strengthened according to the characteristics of the local
industry. Although the infrastructure construction level in the core area of the Greater Bay
Area has been relatively perfect and the Internet coverage rate is high, there are still some
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deficiencies in the construction of new infrastructure, such as the small number of software
and information services, the lack of large leading enterprises, and inadequate data statistics.
Therefore, the digital business environment’s improvement in the Greater Bay area must
take digital infrastructure’s construction as the core, further optimize the digital innovation
and cooperation environment, and realize the coordinated development of the digital industry.
It is suggested that the corresponding government should lead to building a regional
technology service platform and encourage social capital and technical cooperation,
technology transfer ,and diffusion of research institutions, universities ,and enterprises, to
enhance manufacturing industry clusters” overall efficiency and international
competitiveness. We should focus on strengthening the allotment of funds for the imaginative
exploration and integration of fundamental scientific studies, data technology ,and traditional
manufacturing industry, implement scientific research projects and horizontal scientific and
technological projects in cooperation with well-known universities and research institutions
in the region, and guide social capital to tilt towards the innovative research and development
of the integration of the digital technology and traditional industries.

The level of innovation has always been the focus of measuring the level of development of
the digital economy, and the transformation and upgrading of the manufacturing industry are
inseparable from innovation. At the internal level of enterprises, innovation contributes to the
optimization and improvement of computer-related technologies, such as the Internet of
things, E-commerce, Big Data, Blockchain, Artificial Intelligence ,and other cutting-edge
emerging technologies, while addressing data security risks.

According to the experience of recent years, in order to effectively implement the digital
economy-driven mechanism of high-quality development of manufacturing industry in the
Guangdong-Hong Kong-Macao Greater Bay Area, the first thing to be solved is the top-level
design. It is suggested that Guangdong, Hong Kong and Macao take the lead in organizing
the participation of experts, scholars, leading enterprises, financial institutions, etc., to select
appropriate reform paths according to their own conditions, and formulate a master plan or
action plan for digital economy development that meets local realities. The second is to create
a good institutional environment. For example, drawing on international experience, we will
explore ways to establish a security management system for cross-border data flows, protect
intellectual property rights, and maintain fair competition. Third, the digital economy driving
mechanism in the Greater Bay Area also includes fostering and expanding the digital
economy industry, encouraging the new models of the digital economy’ development,
attracting investment from overseas digital economy enterprises, and broadening the space
for the development of the digital economy. Finally, in the new stage of development, China
must unswervingly follow the path of green, low-carbon and circular development. Only with
a clear understanding of the bottlenecks restricting the high-quality development of
manufacturing in the Guangdong-Hong Kong-Macao Greater Bay Area can we find a more
accurate way out.

Collaborative innovation and cutting-edge emerging technologies such as E-commerce, Big
Data, Blockchain ,and Artificial Intelligence have had a direct or indirect effect on the
manufacturing industry. E-commerce has increased the breadth and depth of manufacturing
sales and procurement. Big data helps manufacturers understand market changes more
quickly and accurately. The use of artificial intelligence helps the manufacturing industry cut
human resources’ expenses and raise productivity to a certain extent. These phenomena
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indicate that the application of digital technology improves the performance of enterprises to
a certain extent.

Information transmission industry, software, and information technology services, their
integration with the manufacturing industry makes a positive difference in manufacturing
performance. The industrial Internet is a new industry produced by the integration of the
information industry and the manufacturing industry, which has strong vitality and huge
development potential. Through the industrial Internet, realizing the interconnection of
people, machines, things, systems, etc., can enlarge the relevant network of the industrial
Internet. At the external level of enterprises, the emergence of technologies such as the
Internet and big data can help manufacturing enterprises redefine and integrate customers,
and help manufacturing enterprises segment and personalize customer groups. Innovation-
driven is the key and difficult point for the manufacturing industry to achieve transformation
and upgrading, and it is also the only way. On the one hand, the governments of Guangdong-
Hong Kong-Macao Greater Bay Area and cities should continue to rise investment in
scientific research funds, promote the collaborative and innovative development , introduce
excellent scientific research institutions, and carry out high-tech strategic cooperation with
enterprises, so that the scientific research achievements of Colleges and universities can be
used by the government and enterprises. On the other hand, enterprises themselves should
also continue to increase investment in research and development, set up practical research
and development centers, focus on industrial Internet platforms, big data, artificial
intelligence, intelligent vehicles, and other enterprises, breakthrough key technologies, and
form independent research and innovation achievements. Based on consolidating the
manufacturing industry, the government led large enterprises to strengthen technological
exploration and progress artificial intelligence’s realm , distributed cloud and blockchain,
supported the in-depth cooperation between large state-owned enterprises and research
institutions in the digital economy and private traditional enterprises, and further tried to
build joint research centers, cooperative laboratories and other innovative carriers for
digitalization, informatization, and intelligent applications. Promote the construction of
digital infrastructure with Cloud Computing, 5G, Blockchain, Big Data, Internet of Things,
and Atrtificial Intelligence as the core, and focus on the implementation of new infrastructure
that benefits the business environment of enterprises, such as industrial Internet coverage,
speed-up , and fee reduction.

In general, if the digital economy is to promote the collaborative and innovative development
of manufacturing in the Greater Bay Area, the original pattern must be broken. Then, local
governments need to build an open and sharing platform to further stimulate digital
economy’s potential and facilitate the manufacturing industry’s change. Digital economy’s
research value on manufacturing industry’s high-quality development in the Guangdong-
Hong Kong-Macao Greater Bay Area has enriched the literature on the high-quality
development of manufacturing industry in the Guangdong-Hong Kong-Macao Greater Bay
Area, broadened the research route of the high-quality development of manufacturing
industry in the Guangdong-Hong Kong-Macao Greater Bay Area, and optimized the research
structure of the high-quality development of manufacturing industry in the Guangdong-Hong
Kong-Macao Greater Bay Area.

Conclusion

393



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

In future research, more in-depth research methods will be considered. First of all, by
analyzing the internal incentive reasons for collaborative innovation in manufacturing
enterprises, that is, to control costs and maximize profits. Analyze the internal incentive path
of the digital economy to enterprise collaborative innovation. Secondly, analyze the
heterogeneity of digital tools on enterprise collaborative innovation behavior, and find the
driving differences of different digital tools on enterprise collaborative innovation behavior.
Finally, an empirical test, using manufacturing data to verify the mechanism theory and
premise assumptions. This paper mainly studies the digital level of the Greater Bay Area and
compares and analyzes different regions’ digital level, hoping to formulate different digital
transformation strategies for different regions. At the same time, some countermeasures and
suggestions are put forward according to the analysis results. However, there are also some
deficiencies in this paper. For example, due to the unavailability of data, the measurement
indicators and data analysis at the digital level is not comprehensive enough, which need to
be optimized in future research.

Acknowledgement

The work was supported by" 2022 Young Innovative Talents Program of Guangdong
Universities " under Grant No. 2022WQNCX086, "Zhaoging City Philosophy and Social
Sciences 2022 Annual Planning Project" under Grant No. 22GJ--54, "Project of Science and
Technology of Guangdong Technology College™ under Grant No. 2022GKJSKO003, and
"Project of Quality Engineering of Guangdong Technology College” under Grant No.
KCJJD202102.

References

(2021).Notice of the people's Government of Guangdong Province on printing and
distributing the implementation plan of digital transformation of manufacturing
industry in Guangdong Province and some policies and measures. Communique of the
People's Government of Guangdong Province, (19), 2-18

Abendin, S., & Duan, P. (2021). International trade and economic growth in Africa: The role
of the digital economy. Cogent Economics & Finance, 9(1), 1911767.

Albukhitan, S. (2020). Developing digital transformation strategy for manufacturing.
Procedia computer science, 170, 664-671.

Afonasova, M. A., Panfilova, E. E., Galichkina, M. A., & Slusarczyk, B. (2019).
Digitalization in economy and innovation: The effect on social and economic
processes. Polish journal of management studies, 19(2), 22-32.

Alderete,M.V.(2019). Electronic commerce contribution to the SME performance in
manufacturing firms: A structural equation model. [Contribucion del comercio
electronico al desempefio de las PyMEs industriales: Un modelo estructural]
Contaduria y Administracion, 64(4).

Ba, S., Shen, P., & Liang, X. (2022). Collaborative Innovation Mechanism of GBA in China.
Springer Books.

Balas, V. E., Pan, J. S.,, & Wu, T. Y. (2021). Advances in Smart Vehicular Technology,
Transportation, Communication and Applications. Springer Singapore.

394



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

Baiyere, A., Salmela, H., & Tapanainen, T. (2020). Digital transformation and the new logics
of business process management. European Journal of Information Systems, 29(3),
238-2509.

Banalieva, E. R., & Dhanaraj, C. (2019). Internalization theory for the digital economy.
Journal of International Business Studies, 50, 1372-1387.

Baryshnikova, O. V., Kukartsev, V. A., Tynchenko, V. S., Kukartsev, V. V., Mymlikov, V.
N., & Dzhioeva, N. N. (2020, November). Simulation-dynamic model of the details
manufacturing process in the workshop. In Journal of Physics: Conference Series .Vol.
1661, No. 1, p. 012208.

Bulturbayevich, M. B., & Jurayevich, M. B. (2020). The impact of the digital economy on
economic growth. International Journal of Business, Law, and Education, 1(1), 4-7.
Bukht, R., & Heeks, R. (2017). Defining, conceptualising and measuring the digital economy.

Development Informatics working paper, (68).

Chilenga, N., Dhliwayo, S., & Chebo, A. K. (2022, November). The entrepreneurial mindset
and self-employment intention of high school learners: The moderating role of family
business ownership. Frontiers in Education ,Vol. 7, p. 9463809.

Chari, A., Duberg, J. V., Lindahl, E., Stahre, J., Despeisse, M., Sundin, E., ... & Wiktorsson,
M. (2021, June). Swedish manufacturing practices towards a sustainability transition in
industry 4.0: A resilience perspective. In International Manufacturing Science and
Engineering Conference.American Society of Mechanical Engineers.\Vol. 85062, p.
\VVO01T04A002.

Chen, L., Li, X.,, Yang, Y., & Wang, M. (2021). Analyzing the features of energy
consumption and carbon emissions in the Upper Yangtze River Economic Zone.
Greenhouse Gases: Science and Technology, 11(3), 573-5809.

Clifton, N., Fizi, A., & Loudon, G. (2022). Coworking in the digital economy: Context,
motivations, and outcomes. Futures, 135, 102439.

Chari, A., Duberg, J.V., Lindahl, E., Stahre, J., Despeisse, M., Sundin, E., Johansson, B.,
Wiktorsson, M.(2021).Swedish manufacturing practices towards a sustainability
transition in industry 4.0:A resilience perspective.Proceedings of the ASME 2021 16th
International Manufacturing Science and Engineering Conference, MSEC 2021,1,.

Choe, J. -M. (2018). Electronic commerce, MCSs change, and the improvement of supply-
chain performance. Global Business and Finance Review, 23(2), 30-48.

Du, M., Yin, Y., Chen, Q., & Lam, F. I. (2022, October). Digital Empowerment of
Governance System Innovation in Guangdong-Hong Kong-Macao Greater Bay Area

Urban Agglomeration*. IProceedings of the 15th International Conference on Theory
and Practice of Electronic Governance ,pp. 467-474.

Ertz, M., & Boily, E. (2019). The rise of the digital economy: Thoughts on blockchain
technology and cryptocurrencies for the collaborative economy. International Journal of
Innovation Studies, 3(4), 84-93.

Giannopapa C., Staveris-Poykalas A., Metallinos S. (2022).Space as an enabler for
sustainable digital transformation: The new space race and benefits for newcomers.Acta

Astronautica, 198, pp. 728 — 732.

Ghobakhloo, M. and Fathi, M. (2020). Corporate survival in Industry 4.0 era: the enabling
role of lean-digitized manufacturing.JOURNAL OF MANUFACTURING
TECHNOLOGY MANAGEMENT.31 (1) , pp.1-30.

Ghobakhloo, M. (2018). The future of manufacturing industry: a strategic roadmap toward
Industry 4.0. Journal of manufacturing technology management, 29(6), 910-936.

Guryanova, A. V., Krasnov, S. V., & Frolov, V. A. (2020). Human transformation under an
influence of the digital economy development. In Digital Transformation of the

395



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

Economy: Challenges, Trends and New Opportunities .Springer International
Publishing.pp. 140-149.

Ghobakhloo, M., & Fathi, M. (2019). Corporate survival in Industry 4.0 era: the enabling role
of lean-digitized manufacturing. Journal of Manufacturing Technology Management.

Haefner, N., Wincent, J., Parida, V., & Gassmann, O. (2021). Artificial intelligence and
innovation management: A review, framework, and research agenda. Technological
Forecasting and Social Change, 162, 120392.

Hassanien, A. E., Xu, Y., Zhao, Z., Mohammed, S., & Fan, Z. (Eds.). (2021). Business
Intelligence and Information Technology: Proceedings of the International Conference
on Business Intelligence and Information Technology BIIT 2021 (Vol. 107). Springer
Nature.

Kraus, S., Jones, P., Kailer, N., Weinmann, A., Chaparro-Banegas, N., & Roig-Tierno, N.
(2021). Digital transformation: An overview of the current state of the art of research.
Sage Open, 11(3), 21582440211047576.

Kimpimaki, J. P., Malacina, 1., & Lahdeaho, O. (2022). Open and sustainable: An emerging
frontier in innovation management?. Technological Forecasting and Social Change,
174,121229.

Li, K., Kim, D. J., Lang, K. R., Kauffman, R. J., & Naldi, M. (2020). How should we
understand the digital economy in Asia? Critical assessment and research agenda.
Electronic commerce research and applications, 44, 101004.

Li, X. (2022). Proceedings of the 5th International Conference on Economic Management
and Green Development. Springer Nature.

Llopis-Albert, C., Rubio, F., & Valero, F. (2021). Impact of digital transformation on the
automotive industry. Technological forecasting and social change, 162, 120343.

Leonidou, E., Christofi, M., Vrontis, D., & Thrassou, A. (2020). An integrative framework of
stakeholder engagement for innovation management and entrepreneurship
development. Journal of Business Research, 119, 245-258.

Lai, J., & Tan, X. (2020, September). Design of Intelligent Logistics Information Platform
Based on Block Chain Technology: Research on urban integration development of
Guangdong-Hong kong-Macao Greater Bay Area. 2020 International Conference on
Computer Network, Electronic and Automation (ICCNEA) .pp. 222-228.

Liu, S. (2021). The influence of digital economy on the upgrading of industrial structure. E3S
Web of Conferences ,Vol. 275, p. 01047.

Lorca, P., de Andres, J., & Garcia-Diez, J. (2019). Impact of E-commerce sales on
profitability and revenue. the case of the manufacturing industry.Engineering
Economics, 30(5), 544-555.

Narli, M. (2022). Selection of hazardous waste disposal company with multi-criteria decision
making methods.Research Article.

Mahmudnia, D., Arashpour, M., & Yang, R. (2022). Blockchain in construction management:
Applications, advantages and limitations. Automation in Construction, 140, 104379.

Miao, Z. (2021). Digital economy value chain: Concept, model structure, and mechanism.
Applied Economics, 53(37), 4342-4357.

Mugge, P., Abbu, H., Michaelis, T. L., Kwiatkowski, A., & Gudergan, G. (2020). Patterns of
digitization: A practical guide to digital transformation. Research-Technology

Management, 63(2), 27-35.

Mulaydinov, F. (2021). Digital economy is A guarantee of government and society
development. llkogretim Online, 20(3), 1474-1479.

Murthy, K. B., Kalsie, A., & Shankar, R. (2021). Digital economy in a global perspective: is
there a digital divide?. Transnational Corporations Review, 13(1), 1-15.

396



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

Melnyk, L., Dehtyarova, I., Kubatko, O., Karintseva, O., & Derykolenko, A. (2019).
Disruptive technologies for the transition of digital economies towards sustainability.
Economic annals-XXI, (9-10), 22-30.

Moller, D. P., & Moller, D. P. (2016). Digital manufacturing/industry 4.0. Guide to
Computing Fundamentals in Cyber-Physical Systems: Concepts, Design Methods, and
Applications, 307-375.

Obradovi¢, T., Vlaci¢, B., & Dabi¢, M. (2021). Open innovation in the manufacturing
industry: A review and research agenda. Technovation, 102, 102221.

Radicic, D., Pugh, G., & Douglas, D. (2020). Promoting cooperation in innovation
ecosystems: evidence from European traditional manufacturing SMEs. Small Business
Economics, 54, 257-283.

Rachinger, M., Rauter, R., Miller, C., Vorraber, W., Schirgi, E.(2019). Digitalization and Its
Influence on Business Model Innovation.Journal of Manufacturing Technology
Management, 30(8): 1143-1160.

Shah, S., Dhawan, V., Holm, R., Nagarsenker, M. S., & Perrie, Y. (2020). Liposomes:
Advancements and innovation in the manufacturing process. Advanced Drug Delivery
Reviews, 154, 102-122.

Sousa-Zomer, T. T., Neely, A., Martinez, V.(2020).Digital Transforming Capability and
Performance: A Microfoundational Perspective.International Journal of Operations &
Production Management, 40(7/8): 1095-1128.

Sturgeon, T. J. (2021). Upgrading strategies for the digital economy. Global strategy journal,
11(1), 34-57.

Sugumaran, V., Xu, Z., & Zhou, H. (Eds.). (2020). Application of Intelligent Systems in
Multi-modal Information Analytics: Proceedings of the 2020 International Conference
on Multi-model Information Analytics (MMIAZ2020), Springer Nature,Vol. 1233.

Tao, F., Qi, Q., Liu, A., Kusiak, A. (2018).Data-driven smart manufacturing.Journal of
Manufacturing Systems, 48, pp. 157-1609.

Tarakanov, V. V., Inshakova, A. O., & Dolinskaya, V. V. (2019). Information society, digital
economy and law. Ubiquitous Computing and the Internet of Things: Prerequisites for
the Development of ICT, 3-15.

Vial, G. (2021). Understanding digital transformation: A review and a research agenda.
Managing Digital Transformation, 13-66.

Vega-Jurado, J., Gutiérrez-Gracia, A., & Fernandez-de-Lucio, I. (2009). Does external
knowledge sourcing matter for innovation? Evidence from the Spanish manufacturing
industry. Industrial and corporate change, 18(4), 637-670.

Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Dong, J. Q., Fabian, N.,
Haenlein, M.(2021).Digital Transformation: A Multidisciplinary Reflection and
Research Agenda. Journal of Business Research, 122(22): 889-901.

Viriyasitavat, W., Da Xu, L., Bi, Z., & Pungpapong, V. (2019). Blockchain and internet of
things for modern business process in digital economy—the state of the art. IEEE
Transactions on Computational Social Systems, 6(6), 1420-1432.

Wan, Y., Gao, Y., Hu, Y. (2022).Blockchain application and collaborative innovation in the
manufacturing industry: Based on the perspective of social trust.Technological
Forecasting and Social Change, 177, 121540.

Wan, Y., Gao, Y., & Hu, Y. (2022). Blockchain application and collaborative innovation in
the manufacturing industry: Based on the perspective of social trust. Technological
Forecasting and Social Change, 177, 121540.

Wang, B. (2021). Research on the Mechanism of Digital Economy Driving the Highquality
Development of Manufacturing. E3S Web of Conferences ,Vol. 253, p. 01051.

397



E n mn Global Business and Management Research: An International Journal
Vol. 15, No. 3s (2023)

Wang, D., & Chen, S. (2022). Digital Transformation and Enterprise Resilience: Evidence
from China. Sustainability, 14(21), 14218.

Weking, J., Stocker, M., Kowalkiewicz, M., Bohm, M., Krcmar, H.(2020).Leveraging
Industry 4.0-A Business Model Pattern Framework. International Journal of
Production Economics,225(7):107-588.

Wen, H., Zhong, Q., & Lee, C. C. (2022). Digitalization, competition strategy and corporate
innovation: Evidence from Chinese manufacturing listed companies. International
Review of Financial Analysis, 82, 102166.

Zanon, L. G., Carpinetti, L. C. R., & Ger6lamo, M. C. (2020). The relationship between
supply chain performance and organizational culture: a fuzzy grey cognitive maps based
decision model.

Zeng, L. (2018). Study on the efficiency and the cooperative direction of tourism and leisure
industry in Guangdong-Hong Kong-Macao greater bay area. Open Journal of Social
Sciences, 6(01), 93.

Zhang, W., Zhou, H., Chen, J., & Fan, Z. (2022). An Empirical Analysis of the Impact of
Digital Economy on Manufacturing Green and Low-Carbon Transformation under the
Dual-Carbon Background in China. International Journal of Environmental Research
and Public Health, 19(20), 13192.

Zaki, M.(2019).Digital Transformation: Harnessing Digital Technologies for the Next
Generation of Services. Journal of Services Marketing, 33(4):429-435.

Zhang,Q., Guo, Z., Man, F., & Ma, J. (2020). Evaluation and selection of manufacturing
suppliers in B2B E-commerce environment. Complexity, 2020.

Zhao, L., & Feng, M. (2017). Study on the transformation and upgrade of E-commerce
application in manufacturing industry. Paper Presented at the MATEC Web of
Conferences, 100.

Zhao, L., & Feng, M. (2017). Study on the transformation and upgrade of e-commerce
application in manufacturing industry. MATEC web of conferences,Vol. 100, p. 02042.

Zheng, X., Zheng, X., & Zhang. (2018). China? s 40 Years of Economic Reform and
Development. Springer.

Ziyadin, S., Suieubayeva, S., & Utegenova, A. (2020). Digital transformation in business. In
Digital Age: Chances, Challenges and Future 7.Springer International Publishing.pp.
408-415.

Zimmermann, H. D. (2000). Understanding the digital economy: Challenges for new business
models. Zimmermann, Hans-Dieter," Understanding the Digital Economy: Challengers
for New Business Models"(2000). AMCIS 2000 Proceedings. Paper, 402.

398



Copyright of Global Business & Management Research is the property of Global Business &
Management Research and its content may not be copied or emailed to multiple sites or
posted to alistserv without the copyright holder's express written permission. However, users
may print, download, or email articles for individual use.



