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Abstract

Promoting integrated development of the digital economy and the real economy is a 
strategic endeavor for China to bolster the burgeoning driving force of the real economy, 
establish a modern industrial system, achieve high-quality economic growth, and 
elevate international competitiveness. The essence of integrated development of the 
digital economy and the real economy lies in the restructuring and upgrading of input 
factors and production and operational models within traditional enterprises, enabling 
traditional enterprises to undergo a digital intelligence transformation and upgrade. 
This transformation is achieved by harnessing data factors, digital technologies, and 
digitalized intelligent products provided by the digital economy sector. In practice, the 
integration of the digital economy and the real economy takes place by incorporating 
digital technologies into the production and operational nodes of traditional enterprises, 
leading to the implementation of diverse integration modes, each with its own unique 
level of efficiency. At present, it is imperative for China to establish a division of labor and 
cooperation mechanism characterized by an efficient market and a proactive government 
to further promote integrated development of the digital economy and the real 
 economy.

Keywords　digital economy; real economy; integrated development

1　Introduction
Despite the combined influence of various factors, such as the global economic downturn, 
intensified inflation, and deglobalization, the digital economy remains the most resilient 
and dynamic form of economic development. Achieving innovative development in the 
digital economy and empowering high-quality growth in the real economy have become 
crucial strategies for countries worldwide to enhance their competitiveness in the global 
arena. Recognizing this, the Central Committee of the Communist Party of China (CPC) 
and the State Council have elevated the development of the digital economy to a national 
strategy in recent years. The report to the 20th National Congress of the Communist Party of 
China highlights the need to accelerate the development of the digital economy, promote the 
deep integration of the digital economy and the real economy, and establish internationally 
competitive digital industry clusters. The advancement of the digital economy and its 
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integration with the real economy have emerged as a compelling imperative for China’s 
economic development in the new era, while also serving as an indispensable measure to 
propel economic modernization.

In contrast to the digital economy, which is centered on data factors, digital technologies, 
and digital intelligence products, the real economy primarily focuses on the production of 
material and intellectual products. However, the real economy is more vulnerable, exposed 
to greater risks, and characterized by higher resource and energy consumption. To facilitate 
high-quality economic development in China in the new era, it is important to enhance 
the development level, quality, effectiveness, and sustainability of the real economy while 
strengthening the stability and resilience of the real industry chain, supply chain, and value 
chain. Determining the appropriate technical means to achieve these goals has become a 
critical challenge in this new era.

However, in practice, some traditional enterprises1 are reluctant or afraid to transform. This 
raises several important questions that warrant contemplation: Why are certain manufacturing 
enterprises hesitant or apprehensive about transforming? Which development model should 
different enterprises adopt to integrate the digital economy and the real economy? How can 
the government establish an integrated development mechanism for the digital economy and 
the real economy to facilitate the high-quality digital intelligence transformation of traditional 
enterprises?

The academic community has conducted preliminary research on the integrated development 
of the digital economy and the real economy. Some scholars argue that the digital economy 
is leading a new wave of industrial transformation, influencing various aspects on social and 
economic development, and presenting new opportunities for the high-quality development 
of China’s real economy (Pei et al., 2018; Tian & Li, 2022). Meanwhile, the integration of 
the digital technology has significantly improved the efficiency of the real economy. By 
restructuring resources of the real economy, digital technology has fostered novel forms of 
value transformation and has achieved “creative destruction,” thereby promoting the structural 
optimization of production sectors (Heo & Lee, 2019; Zhao & Peng, 2018). The integration 
of the digital economy and the real economy is primarily accomplished through industrial 
digitization and digital industrialization (Chen & Yang, 2021). With the rapid development of 
the digital economy, digital technology has played an increasingly important role in driving 
economic growth and labor productivity (Jorgenson, 2001). The digital economy drives 
collective breakthroughs in the realm of production factors through iterative combination, 
innovative integration, and mutual empowerment with traditional production factors, resulting 
in growth in total factor productivity (Liu & Zhang, 2021). 

As a result, scholars have proposed several policy suggestions. For example, it is 
recommended that the Chinese government should promote the development of the real 
economy through supply-side structural reform and improve interregional coordination to 
foster an integrated development of the digital economy and the real economy (Jiang & Sun, 
2020). Additionally, the Chinese government is suggested to support the growth of emerging 

1 Traditional enterprises in this paper refer to those enterprises that rely on traditional production methods, management 
models, and marketing strategies to operate, as opposed to modern digitalized enterprises.
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digital industries through industrial policies, as well as enhance information communication 
efficiency among upstream and downstream enterprises in the industry chain (Ren & Sun, 
2022). Moreover, there is a call to accelerate the innovative application of key digital 
technologies and augment investments in digital technology to acquire core technologies (Guo, 
2021). Furthermore, there is an emphasis on strengthening talent training and intellectual 
property protection, with a particular focus on enhancing the research and development (R&D) 
capabilities of enterprises (Zhuang et al., 2020).

A review of domestic and foreign literature reveals a wealth of research on the digital 
economy and the real economy individually. However, when it comes to studying the 
integration of the digital economy and the real economy, current research predominantly 
concentrates on analyzing how the digital economy empowers the real economy, while studies 
on the mechanisms and models for realizing their integrated development are lacking. This 
paper argues that to fully harness the transformative potential of digital intelligence in the real 
economy and facilitate comprehensive, integrated development of the digital economy and 
the real economy, it is crucial to explore an integration technology model within the digital 
economy that is suitable for various stages of production and operation within traditional 
enterprises and across the entire industry chain. Additionally, it is essential to fully leverage 
the decisive role of market mechanism. Moreover, effective government intervention and 
guidance are necessary to address any market defects and failures that may arise during 
the integration process. Building on this, this paper begins by examining the definition and 
characteristics of integrated development of the digital economy and the real economy. After 
that, this paper discusses the models and functions of the deep integration between the digital 
economy and the real economy from the perspective of the integration of digital technologies 
with operational nodes within traditional enterprises. Furthermore, the roles and mechanisms 
of the division of labor and cooperation between market and government in facilitating 
integrated development of the digital economy and the real economy are comprehensively 
analyzed in this paper, with a systematic exploration of the mechanisms and models that 
underpin the deep integration of the digital economy and the real economy. By doing so, it 
contributes valuable insights for further theoretical research and practical exploration. 

2　Connotation and Characteristics of Integrated Development of the Digital 
Economy and the Real Economy

2.1　Category Definition and Characteristic Analysis of the Digital Economy and the Real 
Economy

The term “digital economy” was initially proposed by Tapscott (1996) in his book The Digital 
Economy: Promise and Peril in the Age of Networked Intelligence, where he suggested that 
the digital economy is essentially synonymous with the new economy or knowledge economy. 
The publication of The Emerging Digital Economy by the U.S. Department of Commerce 
in 1998, followed by the release of The Digital Economy 2000, directly contributed to the 
widespread adoption of the concept “digital economy.” However, so far there still remains a 
lack of consensus on the precise definition of the digital economy among the academic and 
practical communities (Xu & Zhang, 2020). 
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The G20 Hangzhou Summit in 2016 defined the digital economy as a broad range of economic 
activities where digitized knowledge and information play a role as key production factors, 
modern information networks act as vital carriers, and efficient utilization of information and 
communication technology serves as a significant driving force for enhancing efficiency and 
optimizing economic structure. This definition encompasses not only the digital economy 
itself, but also a diverse range of economic activities influenced by the digital economy 
across other industries and in social production and daily life, characterized by generalized 
cognition. The Statistical Classification of Digital Economy and Its Core Industries (2021), 
issued by the National Bureau of Statistics of China, adopts this definition, encompassing 
four important aspects: data value realization, digital industrialization, industry digitization, 
and governance digitization. 

The digital economy explored in this paper is a concept that corresponds to the real 
economy, necessitating a narrower definition to comprehensively understand the theoretical 
and practical dynamics of integrated development of the digital economy and the real 
economy. Therefore, in this context, the term “digital economy” refers to a novel economic 
form that utilizes data resources, digital information technology, and other factors to produce 
and distribute digital intelligence products. It provides data factors, digital intelligence 
products, and digital technology services to the real economy while enhancing its level 
of digital intelligence. The scope of the digital economy encompasses two key aspects: 
data value realization and digital industrialization. Data valuation includes data resource 
transformation, data assetization, and data capitalization, which essentially fall under the 
umbrella of digital industrialization. Therefore, the core of the digital economy refers to 
digital industrialization, specifically covering data value realization, digital equipment 
manufacturing, digital information transmission, and digital technology services.

Based on the narrow definition, it is evident that the digital economy has four characteristics.
Firstly, it is distinguished by high-tech products. The products produced by the digital 

economy sector mainly include big data factors that have undergone value realization; 
digital technologies such as chips, display screens, software, internet, and satellite navigation 
systems; and intelligent production equipment such as intelligent robots, computer numerical 
control (CNC) machine tools, and lithography machines. These products predominantly 
belong to strategic emerging industries characterized by “bottleneck” technologies, exhibiting 
high-tech features.

Secondly, the digital economy is characterized by extensive application empowerment. 
Upon adoption by traditional enterprises, these products stimulate innovation in business 
models, reshape the combination of functional factors and the production models, greatly 
enhance total factor productivity, consistently reduce costs, improve quality and efficiency, 
and strengthen competitiveness. This catalyzes transformative changes in traditional 
economic structures and social divisions of labor.

Thirdly, the digital economy has a pervasive impact. It enables widespread interconnection 
of data and information across various domains, including people’s daily lives, production 
processes, and ecological systems through the utilization of digital technologies such as 
cloud computing, big data, the Internet of Things (IoT), and the industrial internet. This 
enhances resource allocation efficiency, enables the sharing of data resources, improves the 
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convenience and inclusiveness of economic and financial services, and drives overall societal 
progress.

Fourthly, the digital economy exhibits a strong dependence on social development. The 
essence and value of digital intelligence products produced by the digital economy sector rely 
on the economic and social domains, particularly the interdependence of their data factors on the 
real economy and the virtual economy. The progress of the digital economy is contingent upon 
fostering economic and social development, and facilitating the rapid establishment of digitally-
driven industry clusters with international competitiveness. This highlights the substantial 
interdependence of the digital economy on both the real economy and the virtual economy. 

In traditional theoretical understanding, the real economy, now recognized as the 
counterpart to the digital economy, was commonly perceived as an economic category that 
coexisted with the virtual economy (financial economy). Only with the advent of the digital 
economy and the imperative to promote the deep integration of the digital economy and the 
real economy has the real economy gradually been acknowledged as an economic category 
corresponding to the digital economy. Then, what exactly defines the real economy? As 
defined by the Federal Reserve System, the real economy encompasses all industries except 
for the real estate market and financial market (Huang, 2017). Cheng (2003) describes the real 
economy as the hardware that underpins economic development. It centers around tangible 
materials as the primary focus of production, with every stage of the production process 
contributing to the generation of physical value. However, Jin (2012) argues that the real 
economy is not solely limited to the manufacturing industry, encompassing the production of 
tangible goods, direct service industries, and industrialized service industries that generate 
intangible goods, although manufacturing remains at its core. 

Based on the aforementioned discussion, the term “real economy” represents the collective 
designation for economic sectors involved in the production of both tangible and intangible 
products in physical value forms, including the conventional primary, secondary, and tertiary 
industries, while excluding the real estate market and financial system. These industries are 
essential to the national economy, people’s well-being, social stability, and national security, 
providing the fundamental material conditions necessary for human survival and consistently 
being regarded as a critical aspect of a country’s economic development.

2.2　�Connotation of Integrated Development of the Digital Economy and the Real 
Economy

Integrated development of the digital economy and the real economy typically refers to a 
process in which enterprises in the real economy sector purchase and utilize data factors, 
digital technologies, and digital intelligence products provided by the digital economy sector. 
The objective is to facilitate the transformation and upgrading of various aspects of the real 
economy, including procurement, production, sales, resource allocation, and product quality 
monitoring and tracking. This entails achieving innovation in factors, reorganizing factors, 
transforming models, and implementing digital intelligence production and management 
while enhancing energy efficiency within traditional enterprises. The process is facilitated 
by relevant integrated infrastructure, integrated development environment conditions, and 
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the effective supply of technology from the digital economy sector. By utilizing the process 
of circulation and proliferation of industrial capital outlined in Marx’s theory on industrial 
capital circulation (Marx, 2004) and referring to a three-dimensional analysis method 
based on integrating infrastructure, integrating environmental conditions, and integrating 
the development process as proposed by Wang et al. (2023), this paper constructs a logical 
process diagram to illustrate integrated development of the digital economy and the real 
economy (see Figure 1).

The integrating infrastructures primarily include: (1) information infrastructure such as 
post and telecommunications, communications, computers, 5G base stations, satellites, and 
remote sensing, which collect, transmit, and process information; (2) market infrastructure 
that facilitates the exchange of data factors, means of production, and products; (3) data 
computing power and energy infrastructure that promotes the integration of digital economy 
with production and operations of traditional enterprises; (4) public internet infrastructure 
that supports the production, operations, and product sales of traditional enterprises; and (5) 
modern transportation, logistics, and refrigeration infrastructure that facilitates the seamless 
integration of the digital economy with production and operations of traditional enterprises. 
Obviously, these infrastructures mainly provide basic public conditions and public services to 
facilitate the deep integration of the digital economy and the real economy.

The integrating environment conditions mainly includes: (1) traditional enterprises with the 
willingness and capability to integrate; (2) digital technology enterprises with the willingness 
and capability to innovate, which provide data factors, digital technologies, and digital 
intelligence products (in Figure 1); (3) availability of professional digital economy talents; 
(4) fiscal and financial support; and (5) technical support provided by platform enterprises 
operating in the industrial internet and consumer internet sectors. The primary function of 
these integrating development environments is to provide the technology, capital, talents, 
policies, and other necessary factors to facilitate integrated development of the digital 
economy and traditional enterprises.

In the context of the integrating development process, the integration of the digital 
economy and the real economy is reflected through three primary stages of capital circulation 
in traditional enterprises: procurement, production, and sales, as observed in the industrial 
capital circulation process revealed in Marx’s theory of industrial capital circulation (Marx, 
2004). In the procurement stage, traditional enterprises and their suppliers can utilize internet 
technology to realize online and offline transactions. They use monetary capital (G) to 
efficiently procure data factors (D), intelligent machinery equipment, production lines, and 
other digital intelligence capital goods (Kd), as well as labor force (L) and other production 
factors (W), which significantly enhances the efficiency of transactions for the production 
factor. In the production stage, traditional enterprises reorganize their production factors using 
data factors and digital technologies based on integrating infrastructure and external public 
conditions. They optimize production processes and lines, accurately allocate production 
factors with the support of industrial internet technology, and achieve intelligent production 
(P) through human-computer interaction. As a result, they produce commodity capital, 
represented by finished products (W' ) that undergo a physical transformation and increase in 
value, thereby greatly improving labor productivity. In the sales stage, traditional enterprises 



WANG Dingxiang, WU Weihua, LI Lingli232

In
te

g
ra

ti
o
n
 e

n
v
ir

o
n
m

en
t

co
n
d
it

io
n
s

T
ra

d
it

io
n
al

 p
h
y
si

ca
l

en
te

rp
ri

se
s

D
ig

it
al

 t
ec

h
n
o
lo

g
y

en
te

rp
ri

se
s

D
ig

it
al

 t
al

en
ts

F
is

ca
l 

an
d

fi
n
an

ci
al

 f
u
n
d
in

g
In

te
rn

et
 t

ec
h
n
o
lo

g
y

p
la

tf
o
rm

In
st

it
u
ti

o
n
al

p
o
li

ci
es

F
is

ca
l 

an
d

fi
n
an

ci
al

 s
u
p
p
o
rt

D
ig

it
al

in
te

ll
ig

en
ce

 p
ro

d
u
ct

s
L

ab
o
r 

fo
rc

e 
(L

)

D
at

a 
fa

ct
o
rs

 (
D

)

D
ig

it
al

 
in

te
ll

ig
en

ce
 c

ap
it

al
g
o
o
d
s 

(K
d
)

P
ro

d
u
ct

io
n

p
ro

ce
ss

(P
)

Io
T

E
-c

o
m

m
er

ce
Q

u
al

it
y

tr
ac

ea
b
il

it
y

C
o
m

m
o
d
it

y
ca

p
it

al
 (

W
')

M
o
n
et

ar
y

ca
p
it

al
 (

G
')

P
ro

d
u
ct

io
n

fa
ct

o
rs

(W
)

In
fo

rm
at

io
n

in
fr

as
tr

u
ct

u
re

M
ar

k
et

in
fr

as
tr

u
ct

u
re

D
at

a 
co

m
p
u
ti

n
g

in
fr

as
tr

u
ct

u
re

P
ro

d
u
ct

io
n
 s

ta
g
e

S
al

es
 s

ta
g
e

L
o
g
is

ti
cs

in
fr

as
tr

u
ct

u
re

P
u
b
li

c 
in

te
rn

et
in

fr
as

tr
u
ct

u
re

E
n
er

g
y

in
fr

as
tr

u
ct

u
re

In
te

g
ra

ti
o
n
 i

n
fr

as
tr

u
ct

u
re

P
ro

cu
re

m
en

t 
st

ag
e

M
o
n
et

ar
y

ca
p
it

al
 (

G
)

Integration
development process

Fi
gu

re
 1
　

M
ec

ha
ni

sm
 o

f I
nt

eg
ra

te
d 

De
ve

lo
pm

en
t o

f t
he

 D
ig

ita
l E

co
no

m
y 

an
d 

th
e 

Re
al 

Ec
on

om
y



233Analysis of the Model and Mechanism for Integrated Development of the Digital Economy and the Real Economy

can seamlessly integrate online and offline sales through e-commerce platforms provided by 
the internet. This allows them to transcend physical market spaces, enhance the conversion 
rate from commodity capital (W') to monetary capital (G'), and promote the virtuous cycle of 
enterprise capital proliferation.

Based on the above discussions, the integration of the digital economy and the real 
economy fundamentally involves an interactive and mutually beneficial process between 
digital technology enterprises and traditional enterprises. On the one hand, traditional 
enterprises, as consumers, upgrade their production and operational systems by procuring 
data factors, digital technologies, and digital intelligence products from digital technology 
enterprises, enabling them to achieve digital intelligence development. On the other hand, 
digital technology enterprises gain access to broad market space, development opportunities, 
and revenue streams by supplying data factors, digital technologies, and digital intelligence 
products to traditional enterprises. This integration generally fosters the formation of digital 
industry clusters, serving as an endless catalyst for the sustainable and healthy development 
of the digital economy.

2.3　Characteristics of Integrated Development of the Digital Economy and the Real 
Economy

2.3.1　Digitization of Operational Nodes in the Real Economy
The digitalization of operational nodes involves converting every action within the 
operational processes of the real economy into binary numbers (0 and 1) for storage using 
digital technology. These numbers are then linked in a network or chain structure to enable 
extensive interconnection and sharing through a digital interaction platform. This approach 
offers a convenient process management solution for traditional enterprises. Intelligent 
sensors, the IoT, blockchain, and other digital intelligence devices can be used to record 
each node. The resulting numbers are objective, tamper-proof, and easy to control. During 
the integration of the digital economy and the real economy, digital technologies play a 
crucial role in the different stages of production, distribution, exchange, and consumption 
among economic entities. These technologies enable digital accumulation, operation, and 
management, fostering extensive information exchange and boosting enterprise productivity 
by reducing the cost of acquiring decision-making data (Goldfarb & Tucker, 2019). Moreover, 
traditional enterprises can digitally manage quality and production output by utilizing tools 
such as market supply and demand forecasting, QR code identification, and quality tracking. 
Through data communication platforms, traditional enterprises can foster collaborations 
across regions and industries, thereby strengthening production synergy among diverse 
entities. Interactions between various economic entities can catalyze the emergence and 
expansion of new industries, including third-party platforms.

2.3.2　Automation of Production within the Real Economy
The profound integration of the digital economy and the real economy in the production 
process can promote automation for the production of traditional enterprises and reduce their 
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dependence on labor factors. For instance, in the agricultural field, automatic equipments 
such as straw returning machines, self-propelled boom pesticide sprayers, unmanned aerial 
vehicles (UAVs), and intelligent management equipments can be used for agricultural 
production to alleviate the scarcity of agricultural labor force. In manufacturing, automatic 
control of production processes can be achieved through the intelligentization of production 
equipment, production lines, and workshops, connecting with the industrial internet, and data 
flow. The widespread use of “robots” and “mechanical arms” by enterprises has significantly 
alleviated the pressure of increasing labor costs. Automation in the service industry primarily 
focuses on utilizing service robots to perform simple service tasks, which results in reducing 
redundant staff, cutting down operational expenses, gathering customer information, 
enhancing service relevance, and optimizing service outcomes.

2.3.3　Intelligent Management of the Real Economy
The deep integration of the digital economy and the real economy can facilitate intelligent 
management in the real economy, significantly enhancing management efficiency. For 
instance, traditional enterprises can harness technologies like satellite remote sensing or 
sensors to gather production and operational data at different stages. They can then organize 
and utilize the data by using digital technologies. By taking advantage of transmission 
mediums such as the IoT and the industrial internet, data can flow across different levels, 
enabling unified management of various aspects of enterprise operations and facilitating 
more efficient resource allocation. Empowered by digital intelligence technology, intelligent 
management systems can assist enterprises in monitoring and pinpointing efficiency levels 
and risks while benchmarking data against industry peers to aid in optimal decision-making. 
Furthermore, the digital transformation enables a shift in the management structure of 
traditional enterprises from a traditional pyramid model to a flatted one. By implementing 
product life cycle management (PLM) and enterprise resource planning (ERP), enterprises 
can enhance their R&D capabilities and improve cost control competence. This facilitates 
seamless data flow across all operational links, including production and sales, enabling the 
exchange of information throughout the enterprise’s operational management and addressing 
the issue of “data silos” among different departments within an enterprise, thereby enhancing 
the efficiency of disseminating and communicating information. This approach empowers 
managers to have more transparent oversight of order execution, thereby reducing issues 
related to “principal-agent” dynamics and internal transaction costs that are common in 
traditional enterprises.

3　Analysis of the Model and Function of Integrated Development of the Digital 
Economy and the Real Economy

Integrated development of the digital economy and the real economy is essentially a process 
in which the real economy sector utilizes data factors, digital technologies, and digital 
intelligence products provided by the digital economy sector to transform, upgrade, and 
manage various aspects of its production and operation. Therefore, it is appropriate to further 
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elaborate on the integration model and its functionalities between the digital economy and the 
real economy using the logical paradigm of “operational nodes of traditional enterprises—
digital technology transformation—formation of the integration model—new functionalities 
of the model.”

3.1　�Integration of the Digital Economy and Procurement Process of Means of Production 
for Traditional Enterprises: Coexistence of Disintermediation and Reintermediation

The procurement of means of production is an essential requirement for traditional enterprises 
to engage in production activities, and the procurement process of production factors 
serves as a key aspect in the integration of the digital economy and the real economy. By 
integrating the digital economy into the procurement process, it becomes possible to optimize 
the procurement plan for production factors within traditional enterprises and reduce the 
associated procurement costs. The integration model is illustrated in Figure 2.

Under the traditional physical market mode, traditional enterprises are greatly restricted by 
time and space when purchasing production factors. They can only seek suitable cooperative 
suppliers through on-site visits and scheduled transactions. The examination of production 
factor suppliers and labor requires a substantial amount of time and effort. Additionally, the 
limited physical market space poses challenges in identifying the most suitable cooperative 
suppliers through the “comparison shopping” mechanism, which leads to higher procurement 
costs for enterprises when acquiring production factors. However, in the era of the digital 
economy, traditional enterprises have the ability to bypass traditional physical intermediaries 
(referred to as “disintermediation”) and instead leverage technologies such as big data, search 
engines, and the internet. They can utilize digital websites such as human resources networks, 
supply chain internet, and consumer internet, formed by professional online procurement 
platforms (referred to as “reintermediation”), to search for and gather information on industry 
factor supply. 

Moreover, traditional enterprises can negotiate prices with relevant global suppliers through 
the capabilities of the procurement platform itself and the establishment of extensive market 
alliances. By strengthening the “comparison shopping” mechanism, they can effectively 
acquire cost-effective raw materials and production factors. Additionally, through the 
integration of resources from various manufacturers on the procurement platform, traditional 
enterprises can address challenges such as excessive interference information and redundant 
searches encountered in obtaining procurement information. They can achieve “one-stop 
procurement” of production materials, reducing procurement costs. In terms of employee 
recruitment, traditional enterprises can utilize talent recruitment networks to select a more 
suitable workforce. Furthermore, the application of digital technology enables real-time 
monitoring of inventory, demand, and market supply of means of production, optimizing 
procurement decision-making, and improving the alignment of production factors. 

The existence of reintermediation mechanisms, such as internet procurement platforms, 
has been proven to enhance transparency in information regarding means of production and 
reduce malfeasance and covert corruption by enterprise procurement personnel. One notable 
example is the Skycrane Digital Procurement Platform, which leverages digital technology to 
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tackle various procurement challenges such as goods sourcing, product selection, intelligent 
price comparison, warehousing, distribution, and after-sales services. This platform caters 
to the diverse procurement requirements of traditional enterprises, guaranteeing the quality 
of goods while reducing procurement costs. It enhances supply-demand matching, offers 
data support to the demand side, alleviates the burden on financial management personnel, 
improves procurement transparency, and minimizes the potential for procurement arbitrage. 
Correspondingly, internet-based procurement has also contributed to the rapid growth of the 
platform economy. Overall, the digital transformation of traditional enterprises’ procurement 
processes effectively addresses the issues of heavy workloads, low efficiency, high hidden 
costs, and limited bargaining power in traditional procurement. It provides reliable technical 
support for more efficient procurement of production factors.

3.2　Integration of the Digital Economy and Production Process of Traditional Enterprises: 
Unleashing and Enhancing Enterprise Productivity

The integration of the digital economy and the real economy primarily relies on digital 
technologies to achieve intelligent production in traditional enterprises. This integration aims 
to reduce dependence on labor and mitigate high energy consumption, ultimately fostering the 
liberation and development of enterprise productivity. By meeting the increasing demand for 
a better quality of life, this integration paves the way for transforming advancements. Figure 3  
illustrates the integration model. 

Since the advent of the Industrial Revolution, the organization of large-scale production 
has undergone a remarkable evolution. It has shifted from simple machine production to 
mechanized production, and later to intelligent production (Zhao & Wang, 2020). In the 
era of the digital economy, the production system, driven by data-driven technologies, has 
revolutionized traditional production organization methods that relied on assembly lines, 
and extensive labor division and cooperation in production workshops. It has given rise to 
innovative production organizations such as “smart workshops” and “intelligent production 
lines” that seamlessly integrate data factors and intelligent equipment. This transformation 
has fundamentally changed the manufacturing process from a combination of “labor + 
machinery” to intelligent mechanical manufacturing.

Currently, intelligent production has gradually expanded into various sectors, including 
agriculture, manufacturing, and services, giving rise to the emergence of smart agriculture, 
intelligent manufacturing, and smart services (Jiao, 2020). The realm of smart services 
encompasses diverse areas such as smart finance, smart commerce, smart tourism, smart 
healthcare, smart education, smart governance, smart transportation, and smart logistics. 
Traditional enterprises incorporate artificial intelligence equipment such as robots, intelligent 
chips, intelligent management software, CNC machine tools, and intelligent control systems 
to establish intelligent production lines and smart workshops. By optimizing the composition 
of digital capital in the matching of production factors, reducing dependence on traditional 
labor inputs, and adopting clean and sustainable production methods, traditional enterprises 
can significantly boost total factor productivity, facilitate green development, and achieve a 
harmonious symbiosis between humans and nature.
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It is evident that the integration of the digital economy and the real economy, resulting in 
the transformation from traditional production models to intelligent production models, 
brings about significant advancements in human social productivity. Regarding intelligent 
manufacturing, digital technologies as key production elements are seamlessly integrated 
into the production process, enabling the transformation and restructuring of traditional 
industries, driving a shift in enterprise production from labor-intensive to knowledge- 
and technology-intensive approaches. As a result, profound changes occur within the 
industry chain, accompanied by significant improvements in productivity. For instance, 
“3D printing” technology enables efficient and convenient production of industrial 
models, empowering detailed design and streamlined production processes. Currently, 
this technology finds extensive applications in various fields, including medicine and 
design. 

In agricultural production, digital technologies and industrial internet technologies 
can be utilized to establish climate and agricultural product quality monitoring systems, 
implement automation equipment for large-scale production and intelligent production 
management activities, and explore an integrated smart agricultural production monitoring 
and management network that encompasses “sky and land” (through space remote sensing, 
aviation remote sensing, and ground IoT technologies). In producer service sectors like 
tourism and logistics, a new intelligent platform for service industries can break through 
digital barriers, creating a modern service industry technology support system. It promotes 
the effective utilization of online and offline resources, enhancing the quality and efficiency 
of service industry development. 

In short, the flexible integration of digital technologies with the production of traditional 
enterprises addresses various challenges associated with traditional production models, such 
as neglecting market environments, excessive pursuit of economies of scale, blind expansion, 
and high comprehensive production costs. This integration not only facilitates more 
sophisticated and personalized production, but also stimulates continuous innovation and 
transformation within large enterprises. It creates new prospects for the growth of small and 
medium-sized enterprises, enhances production efficiency, and fosters high-quality economic 
development.

3.3　Integration of the Digital Economy and Sales Process of Traditional Enterprises: 
E-Commerce and Consumer Internet Revolutionizing Goods Distribution and 
Consumption Methods

Product sales represent the final link that connects the goods of traditional enterprises 
with consumers, serving as a vital step in realizing the value of enterprise products and are 
essential for consumers to benefit from consumer surplus. They hold immense significance 
in the digital economy’s empowerment of the real economy. The emergence of the consumer 
internet within this domain stands as the most profound manifestation of the digital 
economy’s impact on the real economy. The integration model is illustrated in Figure 4.

Physical product transactions involve converting goods from production to value 
realization, with marketing channels playing a crucial role in facilitating this transformation. 
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Traditional marketing channels primarily rely on in-store sales or offline distribution 
networks. In this approach, goods are manufactured by producers and subsequently 
transferred to consumers to achieve value conversion. Various transfer costs are considered 
to determine the optimal sales path. However, offline marketing channels encounter 
limitations in terms of customer reach, and their inflexible distribution methods pose 
challenges in meeting diverse regional demands. These factors ultimately impede market 
expansion for enterprises. In the era of the digital economy, the process of physical product 
transactions has undergone simplification. Online e-commerce marketing channels have 
emerged as a solution, enabling enterprises to overcome physical space limitations and 
sell products to consumers worldwide. This shift has resulted in disruptive changes in 
product sales and consumption methods, thereby propelling the growth and prosperity of 
e-commerce and other emerging industries.

Over the past decade, the digital economy has had a significant impact on the real 
economy, primarily focusing on enterprise sales and social consumption. This impact has 
been driven by the rapid growth of the consumer internet industry, which has brought about 
profound changes in consumption patterns. Platforms such as Taobao, JD.com, Tmall,2 
and Pinduoduo (also known as Temu, a bargain e-commerce platform in China) have 
played a pivotal role in enabling various industries to fully leverage digital technologies 
such as big data, cloud computing, and internet sales platforms to achieve networked 
product and business marketing. On e-commerce platforms, traditional enterprises can 
capitalize on frequent data connections with their products and customers to implement 
targeted and personalized marketing strategies. They can explore multimedia marketing 
methods by establishing websites, opening stores on platforms like Taobao, WeChat, and 
Douyin; utilizing data traffic to gather more customer information; and providing more 
engaging interactive services. Furthermore, e-commerce platforms facilitate the exchange 
of feedback between retailers and consumers, allowing businesses to better understand 
consumer preferences and tailor their services to align with production needs. For example, 
in the credit field, the Chengdu NongDai Tong has successfully brought together multiple 
financial institutions and rural market entities. This platform facilitates information 
exchange, maximizes trade matching, addresses information asymmetry in rural finance, 
overcomes the disconnection between supply and demand in rural finance, and improves 
the efficiency of rural credit allocation. It is evident that in addition to utilizing domestic 
e-commerce platforms, enterprises can expand their global market reach through cross-
border e-commerce platforms like Amazon and eBay. 

In summary, the application of internet sales methods for traditional enterprises not only 
enhances the efficiency of product value conversion and reduces the likelihood of marketing 
based on price wars, but also overcomes geographical barriers. By effectively connecting 
resources and goods across regions, these methods enable the integration of market resources 
through a combination of online and offline approaches. This expansion of market space 
helps address the challenges associated with product sales, creates favorable conditions for 
sustainable financing for enterprises, and enhances the vitality of high-quality economic 

2 Taobao, JD.com and Tmall can be regarded as the Chinese equivalents of Amazon.
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development.

3.4　Integration of the Digital Economy with Management and Resource Allocation 
Processes of Traditional Enterprises: Digital, Intelligent, and Integrated Management

Traditional enterprises have access to information through digital platforms, the industrial 
(chain) internet, the IoT, and other information management systems. This not only leads 
to a transformation in management methods and efficiency, but also enables more effective 
resource allocation within enterprises, between enterprises, and between enterprises and 
consumers. The integration model is depicted in Figure 5.

In the era of the digital economy, data and information have become essential elements for 
decision-making in enterprise management. For an extended period, traditional enterprises 
have encountered substantial technological challenges in their management practices 
regarding the capture of data and information throughout the entire production and operational 
processes, the reduction of search costs, the assurance of information completeness, and the 
facilitation of scientific decision-making and precise implementation.

By leveraging technologies such as 5G, the industrial internet, and product quality tracking 
QR codes, traditional enterprises are gradually overcoming the technological challenges they 
face. During the integration of the digital economy with agriculture, manufacturing, and 
service sectors, the development of the industrial internet, incorporating technologies like 5G, 
smart sensors, integrated information management systems, and the IoT, is advancing rapidly. 
This advancement empowers enterprises to make management and resource allocation 
decisions based on timely mining of value from massive data, enhancing the scientific 
precision and efficiency of the decisions. Through the accumulation of massive data and the 
utilization of cloud computing, enterprises can extract valuable information and convert it 
into knowledge (Yuan & Wang, 2022). This knowledge can be applied to factor allocation and 
business decision analysis to optimize resource allocation.

By harnessing big data value mining technology and implementing product quality lifecycle 
management, traditional enterprises can undergo a shift from being product-oriented to user 
experience-oriented. In the traditional manufacturing industry, one prevalent development 
concept is product orientation. Enterprises prioritize achieving economies of scale through 
mass production rather than emphasizing user experience. This approach may inadvertently 
suppress consumer demand as it fails to address their evolving needs and preferences. With 
the advancement of the digital economy, manufacturing enterprises shifted their focus toward 
prioritizing user experience and providing personalized services for their products. By mining 
and analyzing multidimensional consumer data, enterprises can design products that better 
align with user requirements, enhance user engagement, and shift the focus from quantity 
of supply to quality of supply. In addition, industrial internet platforms, functioning as data 
providers, occupy a critical position as intermediate information nodes, linking upstream 
data providers with midstream and downstream data consumers. This facilitates seamless 
information flow among the upstream, midstream, and downstream stakeholders, ensuring 
that each decision-maker can make informed decisions based on complete information 
symmetry. For example, through national-level industrial internet platforms such as COSMO 
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Plat and Alibaba Cloud, enterprises can access production resources across industries and 
scenarios and provide digital solutions that span multiple industries, domains, and scenarios. 

Traditional enterprises can leverage digital management platforms such as the industrial 
internet to access essential supply and demand information, promoting the seamless 
integration of resources along the production chain. By harnessing the power of data analytics 
and computational models, enterprises can unlock the value embedded in data for production, 
sales, and services, effectively bridging any gaps that may exist. This transforming process 
leads to the emergence of new models, including intelligent manufacturing, personalized 
customization, and digital management and marketing. Ultimately, it enables a rational 
allocation of productive resources across society and the entire industry chain. Therefore, 
the industrial internet plays a crucial role in empowering the manufacturing industry. 
Since the manufacturing industry emphasizes industries interdependence and development 
characteristics of regional industrial clusters, the industrial internet accelerates the formation 
of industrial (innovation) clusters by taking advantage of industrial internet platforms 
and intelligent technologies. It achieves this by dismantling information barriers between 
enterprises and establishing a comprehensive industrial production and service system that 
seamlessly connects all factors, the entire industry chain, and the entire value chain. This 
fosters efficient resource allocation within the production system and enables personalized 
production for consumers through the collection of information from industry chain and 
supply chain networks. Moreover, it strengthens the connection between production 
and consumption, leading to systematic business management and effective solutions. 
Consequently, it enhances the intelligence, flexibility, security, and efficiency of the 
manufacturing industry. 

4　�Mechanism for Integrated Development of the Digital Economy and the Real 
Economy: Roles of Market and Government

During the integrated development of the digital economy and the real economy, effectively 
managing the relationship between the market and government is a major theoretical and 
practical challenge. The key lies in harnessing the strengths and advantages of both market 
mechanism and government intervention to establish an effective mechanism that promotes 
integrated development of the digital economy and the real economy, thereby fostering high-
quality development of the real economy.

4.1　�Role and Failure of Market Mechanism in Integrated Development of the Digital 
Economy and the Real Economy

4.1.1　�Decisive Role of Market Mechanism in Integrated Development of the Digital Economy and 
the Real Economy

Market mechanism plays a vital role in facilitating the effective supply of private-oriented 
new infrastructures, data factors, digital technologies, and intelligent products during 
integrated development of the digital economy and the real economy. This is because the 
investment costs and income boundaries of these infrastructures, factors, technologies, 
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and products are clearly defined, and there is no spillover of costs and benefits. Investors 
can generate operating income by selling them to traditional enterprises and employing 
charging or pricing mechanisms. This allows them to recover their investment costs and 
generate net profits, ensuring effective supply from market entities. In addition, market 
mechanism stimulates various investment entities to make efficient investments in the digital 
economy. Through market transactions involving data factors, digital technologies, and 
intelligent products, market mechanism facilitates the transformation and upgrading of factor 
combinations and production models within traditional enterprises, thereby promoting the 
interactive development of digital industrialization and industrial digitization. 

Specifically, under market competition mechanisms, digital technology enterprises actively 
invest in the digital economy based on market demand from traditional enterprises and their 
profit prospects. This ensures a balanced supply and demand in digital industrialization and 
industrial digitization. Furthermore, competition pressures drive both digital technology 
enterprises and traditional enterprises to expand their production and operational activities. 
They invest in private-oriented new infrastructures and drive the innovation and widespread 
adoption of data factors, digital technologies, and digital intelligence products. These efforts 
enhance the level and quality of digital intelligence development within traditional enterprises. 
Additionally, market mechanism proves effective even for quasi-public new infrastructures 
with significant economic benefits, such as information and communication infrastructure 
and the internet infrastructure, despite their public nature. Due to the interconnection and 
utilization of these infrastructures, non-paying consumers can be excluded through a charging 
mechanism, which allows other paying physical economic entities to recover costs and 
generate net investment income. Consequently, it contributes to attracting social capital and 
digital technology enterprises to invest in, construct, and operate new quasi-public welfare 
infrastructures.

4.1.2　�Potential Market Failure in Integrated Development of the Digital Economy and the Real 
Economy 

In the process of promoting the integration of the digital economy and the real economy, 
market mechanism is not flawless, and relying solely on it can result in market failures. 
Market failures can manifest in various ways. Firstly, new infrastructures, including public 
and quasi-public ones, may suffer from inadequate market supply due to benefit spillover, 
high investment costs, and the reluctance of some investors to participate. Secondly, internet 
platform enterprises, leveraging their extensive network marketing systems, accumulated 
data, and widespread customer base, can easily establish monopolistic market dominance 
and engage in unregulated expansion, disrupting market order. Thirdly, in the market for 
data factors and digital technologies, where a vast amount of transaction information exists, 
traditional enterprises and individuals without sufficient knowledge and expertise in digital 
technology may face significant information asymmetry, which can create opportunities for 
fraudulent activities, particularly in sectors like telecommunications and the internet. Lastly, 
in the absence of a well-developed data factor market and adequate supervision, there is a risk of 
infringements and misuse of data factors, thereby harming the rights of original data providers. 
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These market failures will inevitably hinder the process of the integration of the digital 
economy and the real economy, which can be attributed to the inadequate supply of new 
infrastructure driven by market mechanism, monopolistic practices among digital technology 
platforms, and persistent information asymmetry in the market for data factors and digital 
technologies during the process of integration. Consequently, the marginal private costs 
associated with adopting digital intelligence transformation and upgrades in traditional 
enterprises often exceed the marginal social costs. As a result, the actual transactions of 
digital technology products in the digital intelligence transformation of traditional enterprises 
fall short of societal demand, leading to a shortage in market supply. Market mechanism is 
therefore insufficient in efficiently promoting integrated development of digital technology 
products and traditional enterprises. Even in investments related to internet management 
information systems for industry chains and supply chains, the significant investment required 
for digital intelligence infrastructure within these chains, coupled with their potential spillover 
benefits, hinders the participation of some willing traditional enterprises in purchasing these 
digital technology products.

4.2　Positive Role and Failure of the Government in Integrated Development of the Digital 
Economy and the Real Economy

During integrated development of the digital economy and the real economy, market 
failures may occur, calling for the active role of the government in providing public-
oriented new infrastructure and public services for the modern industrial system. This 
includes (1) providing external internet access, information communication, data storage, 
and computing power as information infrastructure for businesses; (2) promoting the 
intelligent transformation of traditional infrastructure; (3) offering infrastructure for basic 
technology R&D; (4) advancing the construction of hardware and software for the data factor 
market; and (5) offering public services such as industrial regulation for the transformation 
of physical industries, maintenance of transaction order during digital intelligence 
transformation, definition of data asset ownership, privacy protection, and regulation of the 
telecommunications network information environment. The government has been proven 
to be the most efficient provider of these new infrastructure and public services, as it bears 
the responsibility and obligation to provide public-oriented infrastructure and service while 
possessing the fiscal investment capacity supported by tax mechanisms (Wang & Liu, 2019). 
By supplying the required infrastructure and service according to the reasonable needs of 
digital transformation in traditional enterprises, as determined by the equilibrium quantity 
derived from marginal social costs and demand curves, the government can effectively meet 
the demand for integrated development of the digital economy and the real economy.

However, it is not necessary for the government to provide all the infrastructures and 
public services required for digital intelligence transformation of traditional enterprises. 
For example, if the government provides partially profitable quasi-public infrastructure and 
public services, there may be potential “failure” issues. In the investment of quasi-public 
infrastructure and service, the government may face challenges in fully understanding 
the actual demand of traditional enterprises and making precise investment decisions 
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accordingly. Additionally, some local governments may have limited financial strength and 
insufficient investment capacity, leading to higher marginal social costs for the government’s 
provision of all quasi-public infrastructures and services compared with the marginal 
private costs provided by digital technology enterprises. As a result, the quantity of quasi-
public infrastructures and services provided by the government may be lower than the actual 
transaction volume conducted by digital technology enterprises based on marginal private 
costs and the needs of the digital transformation of traditional enterprises. This creates a gap 
in the supply of infrastructures and public services, thereby hindering the integration of the 
digital economy and the real economy.

At present, there is an imbalance between the government’s capacity to provide public-
oriented and quasi-public new infrastructures and public services in China. In developed 
regions, the supply is relatively adequate. However, in underdeveloped regions, the financial 
constraints faced by local governments hinder their ability to provide even purely public-
oriented new infrastructures and public services, let alone quasi-public ones.

4.3　Reconstruction of Mechanism for Integrated Development of the Digital Economy 
and the Real Economy: Effective Market + Proactive Government

4.3.1　�Responsibility of “Effective Market” in the Integration of the Digital Economy and the Real 
Economy

In integrated development of the digital economy and the real economy, market mechanism 
plays a crucial role in the following aspects.

Firstly, it plays a leading role in the investment, construction, and operation of private-oriented 
and partially quasi-public new infrastructures. As previously stated, market mechanism is efficient 
in investing in private-oriented and partially quasi-public new infrastructures, which dictates that it 
plays a decisive role. In other words, in the case of investment and construction of private-oriented 
infrastructure within enterprises, such as the industrial internet, intelligent equipment, and the 
IoT, it is crucial for the government to respect the boundaries of its involvement. Market 
prices and competitive mechanisms ensure that digital technology enterprises and traditional 
enterprises can make autonomous investment decisions based on the law of average social 
profit rate. This approach promotes the sustainability of digital intelligence transactions 
and production operations in enterprises. The market mechanism encourages enterprises 
to adjust their investment strategies, such as the quantity, structure, and methods of digital 
intelligence investment, based on fluctuations in investment returns. This guides resource 
allocation toward more efficient private-oriented and partially quasi-public new infrastructure 
constructions. During the initial stage of digital intelligence transformation for traditional 
enterprises, it is crucial for these enterprises, including digital technology enterprises, to 
enhance the operation and management of private-oriented and partially quasi-public new 
infrastructures based on their specific development requirements. Priority should be placed on 
long-term investments, improved investment efficiency, and shortened investment recovery 
cycles.

Secondly, market mechanism effectively guides the transaction and allocation of data 
factors, digital technologies, and digital intelligence products. In promoting the integration 
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of the digital economy and the real economy, market mechanism plays a key role in guiding 
the efficient allocation of data factors, digital technologies, and digital intelligence products 
within traditional enterprises through supply-demand, pricing, and competitive mechanisms. 
However, the effectiveness of market mechanism relies on the soundness of the market 
economy’s supply-demand, pricing, and competitive mechanisms. Supply creates demand, 
and digital technology enterprises play an effective role in bridging the gap between supply 
and demand of data factors, digital technologies, and digital intelligence products through 
innovation, product recommendations, and supply-demand matchmaking platforms. 
Moreover, digital technology enterprises can assess market conditions to determine fair 
pricing, which leads to a mutually beneficial outcome for both the supply and demand sides. 
This approach effectively promotes the digital intelligence transformation of traditional 
enterprises. Traditional enterprises can also adjust their willingness, plans, intensity, progress, 
and budget for digital intelligence transformation based on changes in the supply-demand 
relationship of digital technologies and data factors. They actively seek connections with 
digital technology enterprises or rely on matching platforms and trading centers to find 
satisfactory suppliers and service providers. 

The competition mechanism arising from the diversification of supply not only drives 
down prices for digital technologies and products, but also fosters mutual development 
between supply and demand sides in the digital technology sector through competition, 
compelling digital technology enterprises to innovate and thereby facilitating the sustainable 
advancement of digital technologies. Currently, digital technology enterprises face limitations 
in terms of their market share when it comes to supplying digital technologies and products, 
which can be attributed to factors such as high pricing or limited local application scenarios. 
Therefore, to foster the deep integration of the digital economy and the real economy through 
mutually beneficial supply and demand relationships, it is essential to establish a fair pricing 
mechanism for digital technologies and data factors.

Thirdly, market mechanism continuously encourages traditional enterprises to enhance 
the quality and efficiency of digital intelligence transformation. In the era of the digital 
economy, market competition is becoming increasingly fierce, requiring traditional 
enterprises to pursue success through enhanced production efficiency and improved product 
quality, ultimately leading to increased profitability. Digital intelligence transformation 
plays a pivotal role in helping enterprises achieve these objectives. In light of these 
considerations, traditional enterprises must relinquish their reliance on passive dependency 
and take proactive actions under the influence of market mechanism. Currently, rapidly 
evolving digital technology enterprises offer a wealth of data factors, digital technologies, 
and digital intelligence products, which serve as the foundation for the digital intelligence 
transformation of traditional enterprises. The greater the diversity of product supply and 
the lower the prices, the more advantageous it is for traditional enterprises to alleviate the 
burden of transformation. At the same time, the formation of a societal drive toward digital 
transformation, combined with the mechanism for competition in the market for digital 
elements can inspire digital technology enterprises to strengthen cooperation with traditional 
enterprises. It can also improve after-sales service in digital technology, and better promote 
the use of digital technology and data factors in traditional enterprises. Moreover, it can 
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also incentivize traditional enterprises as consumers to improve management efficiency and 
accelerate the conversion of digital technologies and data factors into tangible productivity. 
Therefore, market mechanism can effectively serve as a positive incentive for the digital 
intelligence transformation of traditional enterprises. 

Fourthly, market mechanism inherently promotes the establishment of an endogenous 
mechanism for collaboration in the digital intelligence transformation of enterprises within 
the industry chain. Based on the aims of ensuring the security, stability, and resilience of the 
industry chain, supply chain, and value chain, and leveraging the institutional advantages of 
socialist enterprises, a mechanism can be established to promote the common development 
of small- and medium-sized enterprises (SMEs) within the industry chain, driven by leading 
and top-tier enterprises. This mechanism includes two key aspects: First, leading and top-
tier enterprises should prioritize the purchase of products from SMEs that are part of the 
industry chain. This approach helps address the concerns of SMEs regarding the challenges 
they face in selling their products after undergoing the digital intelligence transformation. 
Second, collaboration and technical assistance for digital intelligence transformation within 
the chain should be strengthened. This can be achieved by establishing an industry chain 
enterprise association, which is a crucial link and platform for fostering cooperation and 
support among enterprises within the chain. The association plays a vital role in providing 
valuable information and technical services to facilitate the digital intelligence transformation 
of enterprises within the chain.

4.3.2　�Responsibility of “Proactive Government” in the Integration of the Digital Economy and 
the Real Economy

In integrated development of the digital economy and the real economy, the government is 
required to actively assume the roles of a service provider, regulator, and supervisor, and 
fulfill its responsibilities to address market failures and deficiencies. This can be reflected in 
the following five aspects:

Firstly, it is imperative for the government to actively participate in the integration of the 
digital economy and the real economy. In integrated development of the digital economy and 
the real economy, data factors play a key role, and the value of data can only be fully realized 
through its utilization by traditional enterprises. Therefore, to fully harness the immense 
productivity of data factors, it is necessary to strengthen the reform of the supply side of data 
factors, eliminate barriers to the circulation of government and commercial data, and establish 
an integrated market for data factors with openness, fairness and impartiality. Currently, 
there is a significant issue of “data silos” among government data, and as a participant in the 
integration of the digital economy and the real economy, the government needs to not only 
actively employ digital technologies and products from the digital economy sector to promote 
digital government initiatives, but also disclose anonymized government data in compliance 
with laws and regulations. This would enable traditional enterprises to selectively access 
necessary government data resources, facilitating informed decision-making and optimizing 
resource allocation.

Secondly, the government is recommended to enhance the effective provision of new 
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infrastructures and public services with externalities. In the integrated development of the 
digital economy and the real economy, the digital intelligence transformation of traditional 
enterprises relies on a wide array of new infrastructures and public services. These include but 
not limited to public internet, big data storage and cloud computing centers, data factor trading 
venues, comprehensive platforms for digital technology trading and matching, certification 
and regulatory systems for data factors, digital technologies, and digital intelligence products. 
Additionally, legal aid pertaining to these aspects is crucial along with provision of public 
services aimed at combating telecom and internet fraud. These external infrastructures and 
public services bring about significant social benefits, yet pose challenges for the market to 
provide on its own. Therefore, the government needs to actively plan, construct, and provide 
these infrastructures and public services based on the objective needs of integrating the digital 
economy and the real economy, ensuring that there is a strong support for infrastructures and 
public services in integrated development of the digital economy and traditional enterprises.

Thirdly, the government should strictly control monopolistic practices within the digitized 
industrial sector and restrict platform companies from engaging in unregulated capital 
expansion. During the development of the internet industry, certain unicorn companies 
have gained monopolistic control over online payment, online sales, and other sectors by 
leveraging their advantages in extensive digital systems and data elements. They have 
complete control over consumer information and have segmented the market, implementing 
three-tiered price discrimination, resulting in an inefficient and “distorted” data allocation 
(Kong et al., 2021). Furthermore, a few consumer internet companies, taking advantage 
of their unregulated expansion of capital resulting from their development process, have 
encroached upon the development space of small and medium-sized digital technology 
enterprises as well as physical (stores or) enterprises. This has imposed higher price burdens 
on producers and consumers in the real economy sector when it comes to digital technologies 
and smart products. Therefore, it is essential for the government to enhance macroeconomic 
regulation in the development of the digital economy by adopting the flexible regulatory 
measures, such as restrictions on capital expansion, maximum price limits, business types, 
and service scope, as well as the implementation of tax penalties. These measures are aimed at 
regulating the supply side of digital technologies and products while protecting the legitimate 
rights and interests of traditional enterprises and consumers.

Fourthly, the government is advised to establish a unified national market and institutional 
system for trading data factors. Integrated development of the digital economy and the 
physical economy calls for not only nurturing digital industrial entities from the supply side, 
but also guiding traditional enterprises to accelerate their digital transformation from the 
demand side, while generating genuine and effective demand for data factors and digital 
technologies. Additionally, the government needs to foster market intermediaries and online/
offline trading platforms that facilitate transactions between supply and demand, while 
formulating and improving trading rules and relevant legal systems for the data factor market. 
Laws and regulations such as the Resolution of the Standing Committee of the National 
People’s Congress on Maintaining Security of Computer Networks, the Decision of the 
Standing Committee of the National People’s Congress on Strengthening Network Information 
Protection, the Cybersecurity Law of the People’s Republic of China, and the Regulations of 
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the People’s Republic of China on Open Government Information have not comprehensively 
addressed the needs related to data factor ownership confirmation, use, sharing, protection, 
and market development (Liu & Xia, 2022). The government should expedite the institutional 
construction and innovation of the data element market. By effectively utilizing the 
existing institutional framework and integrating resources from all sectors of society, the 
government should clearly identify and address the needs of institutional construction. This 
can be achieved by formulating normative documents or ministry-level regulations that 
involve collaborative coordination among multiple ministries, aiming to establish a robust 
institutional system for the data factor market. The institutional system should encompass 
various crucial aspects, including data rights, data circulation, data utilization, data protection, 
data governance, data security, and data responsibility. Strengthening information disclosure 
and enhancing compliance supervision within the data factor market is essential to maintain 
market trading order and integrity. On this basis, the government should gradually formulate 
administrative regulations known as the Data Regulations, providing an experimental 
institutional framework for the National People’s Congress to enact specialized legislation on 
data and amend relevant laws. 

Fifthly, the government is supposed to enhance collaboration among different government 
entities to facilitate the integration of the digital economy and the real economy. Collaboration 
among different levels of government is crucial for establishing cross-regional new 
infrastructures and public services, fostering a balanced development pattern in the 
integration of the digital economy and the real economy. First, it is essential to strengthen 
cooperation between the central government and local governments. Local governments are 
encouraged to actively implement the strategies and policies set by the central government, 
providing the necessary infrastructures and public services to facilitate the integration 
of the digital economy and the real economy at the local level. They are also advised to 
foster a supportive ecosystem for pillar industries and actively guide leading enterprises 
to drive the digital transformation of small and medium-sized enterprises. Second, 
horizontal exchanges and cooperation among local governments should be enhanced. 
Developed regions are expected to offer financial assistance, information and technological 
services, demonstration scenarios, and experiential support to less developed regions, 
assisting them in their efforts to integrate the digital economy and the real economy. 
This will facilitate regional coordination, cross-regional infrastructure connectivity, and 
the sharing of experiences. Third, international bilateral and multilateral exchanges and 
cooperation among governments need to be strengthened. To align with the Belt and 
Road Initiative, Chinese government should take proactive steps to engage in multilateral 
cooperation, enhance efforts to attract investments and foreign direct investments in the 
integration of the digital economy and the real economy. Additionally, it is imperative for 
Chinese government to actively guide enterprises to expand their operations overseas and 
attract foreign investments. It is crucial for the government to facilitate the exchange of 
experiences in governing the digital economy, foster deeper economic connection in the 
integration of the digital economy and the real economy, and make significant contributions 
to the advancement of economic globalization.
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5　Conclusions
The development of the digital economy and the deep integration of the digital economy 
with the real economy are the most significant economic transformations. In the new 
era, advancing the modernization of the Chinese economy is vital for achieving the great 
rejuvenation of the nation through China-style modernization. Drawing on the institutional 
advantages of the socialist market economy is a key strategy in this pursuit. By prioritizing 
the development of the digital economy and nurturing internationally competitive digital 
industry clusters, China can effectively drive the deep integration of both the digital economy 
and the real economy. This integration will pave the way for comprehensive modernization in 
agriculture, manufacturing, and services, solidifying China’s strength in these sectors. It will 
enable China to establish a modern industrial system, foster the development of solid brands, 
solidify its position as a leading force in global trade and quality, and enhance the efficiency 
of the dual circulation of its economy. 

To promote the deep integration of the digital economy and the real economy, it is important 
to explore efficient approaches that align with the digital intelligence transformation needs of 
traditional enterprises throughout their production and operations. Furthermore, establishing 
a mechanism that combines an effective market with a proactive government is essential 
for driving integrated development of the digital economy and the real economy, which will 
be a lengthy and dynamic exploration process, requiring active engagement, initiative, and 
creativity from all stakeholders. It may even require promoting the spirit of socialist mutual 
assistance and cooperation, facilitating comprehensive and multilevel collaborations among 
enterprises, between enterprises and governments, and among governments at all levels. Only 
through these collective endeavors can China enhance the efficacy of integrating the digital 
economy and the real economy.
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