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Abstract 
At present, China's industrial carbon emissions rank first in the world, and the 
realization of low-carbon economy must promote the low-carbon transformation of 
industrial production. The rise of the digital economy brings new technologies for low-
carbon industrial upgrading. This paper attempts to establish the logical mechanism of 
digital economy's integration into industry. The research finds that digital economy has 
a significant driving effect on the low-carbon development of industry, and digital 
economy can act on industrial production from the three levels of technology, 
organization and products to achieve the transformation and upgrading of traditional 
industrial low-carbon production. 
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1. Introduction 

Internet, big data and cloud computing, artificial intelligence and other modern information 
technology development and breakthrough to promote the development of human economy 
into the era of digital economy, digital economy brings new industries, new forms and new 
patterns emerge in endlessly, digital economy becomes the new engine of social and economic 
development and penetration is inevitable trend to economic and social fields. At the same time, 
global climate change and other ecological problems have become a great threat to the 
sustainable development of economic society. Among them, carbon emission is one of the 
important factors affecting climate change, and industry is one of the main sources of carbon 
emission. China is in the middle and later stages of industrialization, and industrial carbon 
emissions account for 70% of the country's total carbon emissions. How to reduce carbon 
emissions in the process of industrialization is the key to realize the coordination between high-
quality industrial development and ecological environmental protection. As a large developing 
country, China also has the responsibility and obligation to explore ways to reduce carbon 
emissions and accumulate experience and make contributions to cope with global 
environmental change. The development of digital economy is undoubtedly an important 
opportunity and means. China's 14th Five-Year Plan puts forward the "development of 2030 
carbon peak program and achieve 2060 carbon neutral vision." According to the White Paper 
on The Development of China's Digital Economy (2020), the scale of China's digital economy 
reached 41.36 trillion yuan in 2020, with a year-on-year growth of 15.5%, accounting for nearly 
40% of China's GDP. Today, digital economy has become the industrial structure optimization 
and restructuring, new energy equipment energy saving and emission reduction data support, 
economic transformation and upgrading pacesetter. It is an important task for China to 
promote the deep integration of digital economy and low-carbon industry development, create 
new industries and new formats, and promote the comprehensive digitalization of low-carbon 
production and industrial development. It will also inject new impetus and open up new paths 
for the development of low-carbon industry. 
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2. The Logical Mechanism of Digital Economy into Low-carbon Industry 

Digital technology and digital production mode are injected into the industrial field and fit with 
the development of green industry and low-carbon industry, which are the main manifestations 
and characteristics of the integration of digital economy and low-carbon industrial 
development. The integration of digital economy into low-carbon industry can mainly be led by 
front-end demand, and the integration of the whole industrial chain and the whole process, 
such as mid-end manufacturing and back-end marketing services, has formed the main logical 
characteristics and mechanism. 

2.1. Digital Market Demand Leads the Industrial Low-carbon Model 
In the process of digital transformation, industrial production must pay attention to the big data 
on the demand side. Digital transformation that does not match the market demand is 
meaningless. In the digital economy, the use of big data to analyze market demand and maintain 
the match between industrial production end and market demand end is the key means to 
reduce resource waste and achieve precise production. For example, when most industrial 
manufacturers' digital transformation scheme system is based on market demand data results, 
the production scheme is formulated. Instead of constantly investing resources in untested 
"new technology", and then "new technology" to find market demand. On the one hand, it is 
easy to produce end products that are not accepted by the market; on the other hand, it will 
waste a lot of resources and capital in the process of non-market oriented technology research 
and development. In order to avoid the above phenomenon, industrial manufacturers can use 
computers to search, classify, process and analyze the digital information of the existing market 
of products and feed back the digital results to decision makers before the production of 
products. Especially in the era of gusher emergence in the digital economy industry, many 
professional digital information service data companies were born, providing accurate market 
data analysis services for many industrial manufacturers to make a decisive contribution to 
decision-making. 
Digital services can not only calculate the existing market demand for industrial manufacturers, 
but also estimate the future market capacity through data analysis, so as to help manufacturers 
adjust various production factors in time, so as to realize the rational allocation of resources 
and reduce the waste of industrial resources. The increasing importance of data analysis makes 
the digital industry and the industrial industry interact more frequently and become more 
closely connected, and even gradually have a trend of mutual integration. After obtaining 
market demand data by analyzing digital economy information, industrial manufacturers will 
analyze market preferences guided by big data results, develop advanced production 
equipment with low energy consumption and high efficiency, purchase clean raw materials 
quantitatively, and achieve low-carbon, refined, intelligent and personalized innovative design 
and production. Using digital economy to serve industrial production can not only achieve low 
carbonization of production process, but also meet the different demands of different 
consumers for products. 

2.2. Digital Technology Helps Industrial Low-carbon Production 
With the rise of digital economy in different fields, different industries and space subjects in the 
real economy can realize the coordination of energy scheduling and utilization, and then 
promote digital energy saving in construction, industry, transportation and other fields, 
promote the improvement of energy efficiency, and further reduce their own low carbon 
emissions. Especially in the industrial field, among the circulation links of industrial 
manufacturing, the carbon emissions generated by the production link are often the largest, so 
how to reduce the carbon emissions at the source through the digitization of industrial 
production becomes extremely important. For example, in industrial production, electronic 
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data are injected into factors of production, digital perception and equipment control are used 
to continuously obtain factor loss data during the production process, and continuously 
improve equipment energy consumption. It can not only better promote the industrial 
production of electronic equipment standards, to achieve the interconnection of related 
production fields. Moreover, the popularization and application of digital industrial technology 
can also improve the increment of output value of unit factor, gradually reduce energy 
consumption intensity, and thus reduce carbon dioxide emissions. Therefore, cloud computing 
based on big data connected to the production end can optimize production parameters and 
equipment, improve energy efficiency, significantly reduce industrial production of finished 
products, reduce energy consumption, and achieve low carbon emissions. 
Technological upgrading of digital intelligent equipment, or adjustment of energy use structure 
of equipment, is the main means of low-carbon transformation of traditional industrial 
industries. Energy consumption of equipment at the production end is the "heavy disaster area" 
of carbon emissions. Traditional industries often use oil, coal, high-pollution chemicals as the 
main energy sources for production. It is particularly urgent for the energy transformation of 
industrial equipment, and the transformation and upgrading of the energy of production 
equipment due to the technological innovation brought by digitalization. Industrial 
manufacturers that have partially completed digitalization have realized low-carbon or "zero-
carbon technology" in production, shifting from equipment requiring traditional heavy 
polluting energy to digital equipment controlled by intelligent robots oriented by electric 
energy, nuclear energy, wind energy and other clean energy. The transformation of energy 
consumption of digital equipment not only saves energy and reduces emissions for new 
industries, but also reduces production costs, improves industrial technological innovation 
ability and further improves the overall profits of the industrial industry in the long run. 

2.3. Digital Precision Sales Helps Industrial Low-carbon Marketing 
The new industrial model of digital economy not only causes industrial layout adjustment, 
precise demand production orientation, industrial technology upgrading, technological 
evolution and technological innovation in the industrial field, but also provides a powerful 
guidance for the sales foresight and market prediction of the whole industry due to the strong 
data accuracy of digital economy. Digital sales of low-carbon industry brings new challenges 
and requirements to digital economy, which is the necessary condition for the innovation of 
industrial sales business model and the dynamic realization of low-carbon sustainable 
development. In the traditional industrial sales model, the relationship between industrial 
manufacturing and customers is single line, that is, manufacturers carry out mass production 
to produce and sell. And the order volume is large, the transaction cycle is long, customers often 
can not only accept specific products, which will make customers lack of options in a passive 
position, second, prone to overcapacity, or insufficient capacity, resulting in resource waste or 
product scarcity. After 2020, due to the impact of COVID-19, many traditional industrial offline 
sales channels have been blocked and closed, and "forced" to transform and upgrade their sales 
channels to online. Under the background of the digital economy based on the hot Internet 
technology, the booming development of digital technology and the new sales model have 
injected a strong fresh blood into the industry. Internet channels not only break through 
regional limitations, expand the sales audience of manufacturers, improve industry profits, but 
also solve after-sales problems through remote control through digital technology, improve 
service quality and maintain customer relations. 
Although industrial manufacturers through digital sales channels have expanded their business 
space and customer channels to a great extent, they are also facing more intense competition 
while enjoying digital dividends. Competitors are not limited to the manufacturer's region, but 
in the face of national and even the world's competitors. Fierce industrial competition will also 
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spur technological and product competition among manufacturers, and bring product 
upgrading and technology upgrading to the whole industry. In the context of advocating low-
carbon mode in China, compared with many foreign manufacturers, local manufacturers pay 
more attention to the concept of environmental protection into each port of their products. The 
domestic industry pays more attention to the improvement of energy efficiency while carrying 
out technological innovation. The products in the sales terminal use more clean materials, 
degradable and recyclable packaging and so on. Not only lower energy consumption, higher 
quality, green and recyclable in production and recycling. In terms of marketing, manufacturers 
can embed the concept of environmental protection into corporate culture and promote it 
digitally. For example, on social networking platforms, short video platforms and other digital 
platforms, enterprises can publicize low-carbon culture, highlight low-carbon factors of 
products and cultivate consumers' consumption habits. In this way, customers can receive not 
only low-carbon signals of industrial products, but also low-carbon ideas of enterprises. With 
the advantage of wide audience and fast spread of digital economy, the concept of low-carbon 
is integrated into the sales link of industrial end, so that the whole industrial link has formed a 
green and low-carbon closed loop. 

2.4. Synergistic Development of Low-carbon Industry and Digital Economy 
Low carbon industry and digital economy not only one-way linear function relation, while the 
development of low carbon industry largely thanks to the platform of digital economy pick up, 
but with the constant development of low carbon industry as well as for the digital economy of 
technological innovation, resource integration, data processing, data optimization, process, etc. 
Put forward higher requirements. On the one hand, industrial manufacturers' technological 
demand for energy saving promotes the further evolution and development of digital economy. 
For example, the energy consumption of industrial equipment not only needs real-time 
monitoring of digital technology, but also needs digital technology to provide the production 
input and output ratio of the whole period, so as to achieve the most accurate control of input 
factors in each period. It can also predict the damage degree of industrial pollution to the 
ecological environment and the development trend of resource loss, and help industrial 
manufacturers to establish a more comprehensive and scientific resource consumption and 
environmental pollution assessment system. On the other hand, the higher technology demand 
of industrial manufacturers will promote digital companies to carry out product innovation and 
stimulate the enthusiasm of research and development of digital enterprises. After the 
application of new digital technology, the cost will be further reduced and the profit will be 
further improved. Meanwhile, digital enterprises can also obtain greater income as an incentive 
for technological innovation. Firstly, the huge profit from cooperation with industrial 
manufacturers is the primary factor to attract digital enterprises to enter the industrial field. 
Meanwhile, for digital enterprises, entering a new field will also accelerate the pace of 
technological innovation among digital enterprises, provide new technological ideas and create 
new technological value. Secondly, the adoption of advanced digital technology can provide 
new momentum for the low-carbon development of industrial industries. Digital economy 
plays a role by changing energy flow and saving resource flow, promoting the optimization and 
upgrading of industrial low-carbon industries, and thus providing new driving force for the 
development of China's industrial low-carbon industries. While the industry as a whole is low-
carbon, the industry of the digital economy is not a single Internet platform. The digital 
industrial structure will be diversified and the service fields will be extensive, making the whole 
digital industrial chain more efficient, comprehensive and comprehensive to help the low-
carbon transformation of the traditional industry. 
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3. Digital Economy into Low-carbon Industry Realistic Obstacles 

The collaborative development of digital economy and low-carbon industry has formed a 
preliminary practice mode and gradually become an important engine for industrial low-
carbon and sustainable development. However, in terms of the actual development situation in 
China, there are still some practical obstacles to be solved for the integration of the two. 

3.1. Industrial Digital Infrastructure is Not Yet Complete 
The continuous development of the digital economy depends on the ability to access, circulate 
and use data, which largely depends on the construction of digital infrastructure. The 
coordinated development of low-carbon industry and digital economy is a systematic project, 
which needs to be supported by a relatively comprehensive digital infrastructure. Such as 
wireless network, data transmission, data mining platform and other basic digital facilities. 
Although the Internet penetration rate in China is rising, the Internet penetration rate in the 
industrial field is still at a low level. Even though many industrial manufacturers have 
accelerated the update speed of Internet of things equipment in recent years, the construction 
of industrial information infrastructure is still relatively weak, and the lag in the application of 
industrial data transmission and the lack of data security protection have caused certain 
obstacles to the integrated development of low-carbon industry and digital economy. 

3.2. Collaborative and Efficient Data Sharing System has Not been Established. 
In the era of digital economy, resources exist in new ways such as data and information, and 
drive the transformation and upgrading of traditional digital industries, and further promote 
the supply-side structural reform of low-carbon industries. But big data collected by the makers 
of the present stage industrial industry is still limited by the boundaries of the local, national 
industry database, lack of professional industrial data acquisition lack contrast, lead to various 
industrial data collection appear a lot of meaningless repetitive work, has not formed around 
the industrial data communication sharing, lead to low efficiency of resources integration. At 
the same time, the connection between various industrial fields is scattered, the data 
association is not strong, the corresponding industrial data collection is difficult, the industrial 
data collaborative collation system has not been established, especially the online and offline 
data exchange and sharing system between industries needs to be further strengthened. 

3.3. There is Still a Shortage of Inter-disciplinary Talents in Digital Industry 
Interdisciplinary talents with professional digital literacy and industrial basic knowledge are 
the cornerstone of core competitiveness to promote the collaborative development of digital 
economy and low-carbon industry. However, at present, the training mode of interdisciplinary 
talents in China is still established, and the industry-university-research cross-border 
cooperation mechanism between industry and digital field needs to be improved. Due to the 
digital realm and in the field of industrial employment environment gap is larger, and the 
correlation domain knowledge base is not strong, lead to complex talent training is difficult, 
most college students are not willing to travel to the factory with compound knowledge 
employment, most choose to work environment is relatively superior Internet companies a 
second-tier cities, further exacerbating the inter-disciplinary talent recruitment difficult low 
carbon industry. The lack of interdisciplinary talents will lead to the lack of innovation ability 
of low-carbon industrial production management, and will also make the collaborative 
development of digital economy and low-carbon industry face a series of uncertain human 
factors obstacles. 
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4. The Path of Digital Economy and Integration into Low-carbon Industry 
Development 

The application of digital economy in the industrial field is simply understood as the process of 
deepening data mining, increasing data communication, optimizing energy consumption 
equipment, changing energy modes, improving decision-making quality and promoting 
production efficiency in the industrial field. The depth of the digital economy and industrial 
integration, the focus is on data to lose the depth of mining and use, the core is supported by 
digital technology, around the Internet + for data collection, transmission, processing and use, 
to drive the industry production chain each link to realize digital transformation, eliminate or 
convert the old path of traditional high carbon energy consumption, to achieve industrial 
production of low carbon mass transfer efficiency. In the process of combining digital economy 
with industry in transformation and upgrading, data information has become a new factor of 
production after capital, labor and technology, and at the same time participates in, transforms 
and even leads all links of production mode, injecting a new momentum into traditional 
industrial low-carbon production. In general, the application of digital economy in industry is 
to carry out data collection, data interconnection and data application through modern 
scientific and technological means, among which the most important is to collect and use the 
most relevant data to achieve technological innovation and green production. However, the 
combination path of the two is different from the logic mechanism mentioned above. In the 
author's opinion, the combination path of digital economy and industry mainly reflects three 
levels, namely digital economy and industrial products, technology and organization. 

4.1. Technological Level: Digital Economy Promotes Technological Innovation 
of Low-carbon Industry 

As the key to deal with global climate change and achieve carbon emission reduction, 
technological means have been widely recognized by the people and governments of all 
countries. National progress, economic development, scientific and technological progress, 
military improvement and even industrial transformation and upgrading are largely dependent 
on technological progress. In the process of reducing industrial carbon dioxide emissions to 
achieve carbon neutrality, digital economy as an advanced technological means undoubtedly 
has the core support. The key to supporting industrial low-carbon transformation and 
upgrading lies in the combination, innovation and promotion of digital technology and low-
carbon technology. China's current industrial development stage determines its total energy 
demand and carbon dioxide emissions will continue to rise in the future. This requires the 
development of advanced technologies that can reduce carbon emissions and even negative 
emissions in real time, in response to the characteristics of production of different industrial 
varieties. Low-carbon technological innovation not only involves industry and related 
technology subjects, but also requires the government to introduce corresponding policies to 
guide the direction of research and development and guarantee the research and development 
needs of relevant enterprises to some extent. 
For example, we should improve the innovation mechanism in the low-carbon direction of 
digital technology, deeply implement the innovation-driven development strategy, and 
stimulate the scientific and technological innovation vitality of low-carbon industry and digital 
economy. We will give full play to the guiding role of government technology direction, actively 
support the research and development of digital low-carbon technology, and strengthen the 
construction of industrial low-carbon science and technology bases. We will give full play to the 
leading position of digital enterprises in innovation, support superior digital enterprises to 
increase investment in scientific research, tackle key digital core technologies, and solve the 
primary problem of emission reduction. At the same time, the multi-channel cooperation to 



Volume 3 Issue 8, 2022 

DOI: 10.6981/FEM.202208_3(8).0068 

504 

Frontiers in Economics and Management 

ISSN: 2692-7608 

cultivate interdisciplinary talents in the field of industry and digital fields, on the one hand, to 
master the relevant knowledge of the industrial field, but also to have a deep understanding of 
the Internet and information technology. In addition, the knowledge of industrial production 
can be integrated with 5G, big data, industrial Internet, artificial intelligence and other new 
generation of information technology, to realize the effective combination of digital economy 
and low-carbon industry. To promote interdisciplinary talents to create new intelligent 
industrial software around digital low-carbon technology, real-time monitoring and 
optimization of industrial carbon emissions. Promote the wide application of digital technology 
in various industrial departments, and integrate the development of technology and 
corresponding department applications to build a pattern of integrated development of 
industry, university and research. To realize two-way innovation around low-carbon industrial 
Internet, that is, the industry puts forward technological requirements, digital enterprise 
compound talents overcome technical difficulties to achieve technological innovation, 
industrial manufacturers use the latest technology to achieve equipment or technological 
upgrading, to achieve skill innovation in the new production conditions. However, at present, 
China's traditional industry is still in the situation of "large but not strong", and the digital 
transformation of the industry is facing a series of difficulties such as poor digital foundation, 
lack of interdisciplinary talents, immature low-carbon technology system, and few reference 
objects for transformation. The transformation process can only "cross the river by feeling the 
stones". Therefore, strengthening industrial digital foundation, strengthening personnel 
training, improving low-carbon technology system, promoting industrial integration of digital 
technology as soon as possible, strengthening technological innovation ability, and realizing 
low-carbon economy will be the mainstream direction of industrial transformation and 
development in the future. 

4.2. Product Level: Digital Economy Promotes Low-carbon and Personalized 
Industrial Production 

In the traditional production mode of industry, under the pressure of fierce market competition, 
manufacturers will rely on the cost advantage created by economies of scale, and the products 
produced by long-term production lines are undifferentiated and standardized products. In 
addition, manufacturers often use low environmental protection of raw materials, production 
line carbon emissions. Not only is it difficult to meet the personalized needs of consumers, but 
also the pollution problem after the scrap of products is more prominent. With the rise of digital 
economy, the continuous development of big data, artificial intelligence, Internet of Things 
technology and the maturity of environmental nanotechnology, industrial Internet has been 
applied on a large scale. Diversified industrial products and customized production costs have 
been greatly reduced. High-tech environment-friendly materials such as nanomaterials and 
biodegradable materials have been widely used, and the personalized consumer needs have 
been gradually met. 
(1) From the perspective of consumers, the emergence of digital economy reduces consumers' 
search cost and enables them to find customized products that meet their consumer needs 
more quickly and obtain personalized consumption experience, thus improving their 
consumption utility. For example, a mobile phone enterprise in the sales of mobile phone 
products, not only give consumers the choice of mobile phone material, can choose 
environmentally friendly graphite material, also can choose the traditional material, in the 
charger can also choose to buy. In this way, it is not only beneficial to establish the concept of 
consumer environmental protection, but also to reduce the waste of resources caused by 
excessive production by manufacturers. 
(2) From the perspective of vendors, thanks to the development of the digital economy platform, 
manufacturer can skip agent link directly in contact with the consumers, at a relatively low cost 
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to obtain the consumption needs of customers, through the digital platform to collect 
customer's personal preference, the factory in the digital information and digital technology of 
precise "conductor" in the preparation of raw materials procurement, production and sales, 
From large-scale, high-pollution, standardized industrial production to small batch, 
environmental protection, personalized digital intelligent production. In addition, small batch, 
personalized production can make manufacturers avoid falling into the trap of product 
homogeneity competition, improve enterprise economic benefits and core competitiveness. In 
recent years, with the continuous development of China's economy and the continuous 
improvement of domestic consumers' awareness of environmental protection, consumers' 
demand for industrial products is not only limited to personalized, environmental protection 
has become a major reference factor. Therefore, personalized and environmentally friendly 
product development and production has gradually become the trend of the development of 
industrial manufacturers in the era of digital economy. The continuous maturity of digital 
technology promotes the sustainable development of digital economy, making consumers no 
longer in the passive recipient of the production process. Through the digital platform, 
customers can communicate with manufacturers in real time, or comment on a variety of ways, 
with a very low cost to participate in the industrial product design and processing department 
manufacturing links. Through the Internet, electronic information and other network 
transmission carriers, consumers can directly transmit their own personalized demand data 
and the latest low-carbon technology information to manufacturers, helping manufacturers to 
design personalized and environmentally friendly finished products. 

4.3. Organizational Level: Digital Economy Facilitates the Synergy of Low-
carbon Industrial Production 

With the continuous maturation of Internet technology, the connection between digital 
economy and industrial Internet is becoming more and more integrated, and the digital 
industry has also been developing rapidly. The characteristics of low carbon, development, 
equality and sharing of emerging digital industry have a huge impact on the organization and 
production mode of traditional industry. More and more traditional industries are trying to 
establish more flexible, low-carbon and flexible production organizations in order to cope with 
the faster pace of market competition. At the same time, digital technologies such as big data, 
Internet and cloud sharing have greatly improved the liquidity, symmetry and penetration of 
information data, and greatly reduced the transaction cost and time cost of obtaining 
information for manufacturers. The organization forms of the Internet industry are promoted 
to carry out market division of labor in a larger scope and deeper level, and the collaborative 
and flexible industrial organization forms within the industry are constantly increasing. 
Distributed in different fields, different production departments, with the Internet as the hub, 
rapid response to market signals, collaborative division of labor, decomposition of production 
processes, cooperation to complete production tasks. Under the background of national carbon 
neutrality goal, the procurement department of industrial production plays a connecting role 
of low-carbon production. Whenever the scientific research department develops the latest 
low-carbon material in the field, the procurement department responds quickly to apply the 
material to the industrial front. In the production organization of many industries, the 
combination of flexible production and industry provides a new idea for low-carbon production. 
Flexible production refers to a market-oriented production on demand mode of production 
organization, which can change production plans, adjust production layout and production 
lines, and improve production flexibility according to customer needs and market changes. 
Comparatively speaking, the traditional production mode is often difficult to respond to the 
market in time, and the production layout and production line are also determined after the 
production plan is determined, so it is difficult to change the production orders at different 
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levels, resulting in poor flexibility. The development of science and technology corresponds to 
the constant adjustment of production mode. The flexibility of flexible production makes it fit 
into the pace of scientific and technological development at any time. The continuous progress 
of low-carbon technology requires industrial manufacturers to use the latest technology to 
constantly adjust the mode of production, flexible production is one of the high-quality options 
to coexist with the constantly updated low-carbon technology. Once a new technology or clean 
energy is born, the industrial firms that adopt flexible production can immediately apply 
cutting-edge technology or energy, adjust production plans at lower cost, improve production 
layout and production lines, and gain an advantage in the "new market" while achieving lower 
carbon production. Moreover, the development of digital economy also makes it easier for 
industrial manufacturers to establish flexible production system, thus further promoting the 
overall flexibility and intelligence of industrial production and manufacturing, and providing a 
stronger guarantee for the low-carbon development of industry. 
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