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Abstract: Nowadays, China's industrial basic ability is not strong, the level of 

industrial chain modernization is not high problems are particularly prominent, how to 

use the rapid development of technological innovation to promote the modernization 

of industrial chain is also particularly important. At the same time, the current form of 

the digital economy is gradually through the era of ICT to AI, and the process is also 

the course of the industrial, entity manufacturing digital gradually, only in the fully 

penetrated into all aspects of manufacturing, can truly become a common technology, 

artificial intelligence and promote industrial upgrade and technology is more extensive, 

lasting change. As a general purpose technology based on artificial intelligence 

technology and characteristics of its own technical characteristics of four dimensions 

to the modernization of manufacturing industry chain research and analyze the 

influence of, and set up a theoretical framework, this study aims to further study of 

artificial intelligence technology effect to the modernization of China's manufacturing 

industry chain problem, this is not only beneficial to clarify how artificial intelligence 

technology applied to innovation-driven strategy, the inner mechanism of more for 

the critical problem we focus on manufacturing industry chain modern precise power, 

laying solid foundation quality development pointed out the direction and path. 
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1. Introduction 

To modernize the industrial chain is a strategic task that China has put forward in light 

of the changing international situation and the inherent requirements of China's 

industrial development.Financial and Economic Commission of the CPC Central 

Committee proposed at its fifth meeting that we should consolidate the capacity of 

the industrial foundation and play a decisive role in upgrading the industrial foundation 
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and modernizing the industrial chain. The Central Economic Work Conference held at 

the end of last year stressed the need to improve systems and mechanisms, build a 

number of internationally competitive advanced manufacturing clusters, and upgrade 

the basic capacity of the industry and the modernization of the industrial chain.The 

so-called modernization of industrial chain means that a country's internal chain 

composed of various links in the production of products and services can make full 

use of contemporary advanced scientific and technological achievements, production 

organization mode and management methods, and its overall development level is 

among the world's leading. At the present stage, if we want to gradually promote the 

modernization of the industrial chain and realize the healthy, efficient and sustainable 

development of China's economy, we must take the path of innovation-led 

development.However, over the past 40 years of reform and opening up, although 

China's economy has grown at an average annual rate of nearly 10% and is known as 

the "Chinese miracle" by the world, the contribution of science and technology to 

economic growth has been low and the industrialization process has been slow.At the 

present stage, China's industrial basic ability is not strong, the level of industrial chain 

modernization is not high problems are particularly prominent, how to use the rapid 

development of technological innovation to promote the modernization of industrial 

chain has become a hot topic for many researchers. 

It is not difficult to find that every major industrial technological progress is 

accompanied by a substantial increase in industrial productivity.In the current fourth 

industrial revolution, in the process of realizing the modernization of industrial chain, 

artificial intelligence technology, which can drive industrial reform and has a strong 

spillover effect, is undoubtedly an important module for each country to build core 

competitiveness.Since 2006, the deep learning neural network proposed by Hinton 

has made artificial intelligence technology enter a new stage of perception and 

cognitive intelligence, and countries around the world are competing to take artificial 

intelligence technology as a key part of their vigorous development.In China's market 

environment, due to the huge market demand, the country's vigorous development 

and support for Internet + technology and the construction of industrial Internet, the 

development of artificial intelligence technology in China is particularly 

significant.China's AI Development Report 2018, released by the Science and 

Technology Research Center of Tsinghua University, shows that in terms of AI-related 

paper output, patent applications, talent input, enterprise scale, and venture capital, 

China has ranked first in the world.At the same time, as a general technology, artificial 

intelligence technology has the characteristics of spillover of infrastructure, which is 

bound to penetrate into the industry, realize the integration and development of the 

industry, and promote the development and progress of the industry.In the process 
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of the integration and development of artificial intelligence technology and industry, 

the manufacturing industry, as an important application field of artificial intelligence 

technology, is bound to bring about huge changes in the collision between 

manufacturing and digital. Issued according to the world federation of robot IFR global 

- industrial robots, robot 2019 report, according to the current use of intelligent 

technology in the manufacturing industry in China has greatly improved the level of 

industrial robots, especially in 2017 for the first time China's industrial robot density 

more than global level, especially in the electronic, automotive, metal industry use 

accounted for the highest industrial robots, artificial intelligence technology in 

gradually become the key to the development of manufacturing technology in China. 

As a major manufacturing country in China, the technological progress generated by 

the integration of manufacturing and artificial intelligence is not only to promote the 

production innovation ability of the economy and enhance the endogenous driving 

force of economic development, but also a key measure to realize the modernization 

of the manufacturing industry chain.Therefore, further study of artificial intelligence 

technology effect to the modernization of China's manufacturing industry chain, is not 

only beneficial to clarify how artificial intelligence technology applied to innovation-

driven strategy, the inner mechanism of more for the critical problem we focus on 

manufacturing industry chain modern precise power, laying solid foundation quality 

development pointed out the direction and path. 

 

2. Theoretical analysis and research hypothesis 

2.1 Connotation and essence of industrial chain modernization 

Since 2019, the Financial and Economic Commission of the CPC Central Committee 

has put the major proposition of "modernized industrial chain" in the list of problems 

that need to be solved urgently, and put forward relevant requirements for modernized 

industrial chain.From the perspective of the international background of the current, 

which is under the background of china-us economic and trade friction, the major 

industry of our country modernization development planning and deployment, and put 

forward the industrial chain that modernization is due as "zte event", "huawei event" 

have, reveal the industrial foundation ability is not strong, the problem as a result of 

the modernization level is not high.In the long run, the modernization of industrial 

chain is a new phenomenon in today's global industrial competition, a new issue that 

must be paid attention to in industrial research, an inevitable result of economic 

development and transformation and upgrading, and an inevitable choice for a country 

to participate in the global division of labor and industrial competition. In the face of 

China's environment, the realization of industrial chain modernization is a necessary 

condition to support China's long-term high-quality development, and has an 
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important strategic significance for jumping the middle income trap. Focus on 

manufacturing industry, China as a manufacturing power, the current inverse of the 

wave of globalization bring trade protection manufacturing products export of our 

country produced the squeeze on the market, greatly increased the cost of sales, 

which have to transfer to other developing countries export objects, lead to the 

industrial chain part out of the country, at the same time in the technical level is 

relatively advanced developed countries for technology import, such as mergers and 

acquisitions have become difficult. On the other hand, the technological change 

brought by the new generation of scientific and technological revolution has a greater 

impact, which puts forward higher requirements for modern industrial production. The 

modernization trend of the manufacturing industry chain cannot be delayed. 

Combined with the current research on the modernization of industrial chain, it is 

found that these studies mainly focus on the connotation, implementation methods 

and application environment of the modernization of industrial chain. According to the 

connotation of the modernization of the industrial chain, no specific unified scientific 

definition, but researchers think they can from the modernization of the industrial 

chain of characteristic is analyzed, and the modernization of the industrial chain to 

promote research considered implementation in terms of innovation, product research 

and development design, industrialization of engineering ability is strong, the industrial 

chain leads the world in the overall technology level, leading the cutting-edge 

technology and emerging industry development;In terms of control ability, it is 

required to have strong international competitiveness in the field of high-tech products, 

be in the leading position of the global value chain, have strong industrial development 

autonomy, and have the toughness to resist external shocks; In terms of international 

division of labor, it is required to integrate into the global production network and 

make full use of and integrate global factors of production such as natural resources, 

capital, technology, talents and various intermediate inputs while giving full play to its 

comparative and competitive advantages. In terms of industrial organization, it is 

required that the industrial categories should be relatively complete, the industrial 

supporting facilities should be relatively perfect, the large and small enterprises should 

have a reasonable division of labor, cooperate with each other and develop 

harmoniously, so as to form a good industrial ecology. In terms of economic benefits, 

it is required to be in the middle and high end of the global value chain with high 

added value rate and profit margin. In terms of sustainability, it emphasizes resource 

conservation, environmental friendliness, full use of human resources and inclusive 

development. The research viewpoints can be summarized as follows: the 

modernization process of innovation ability, leading ability, basic ability, synergistic 

ability, global industrial chain control and governance ability, profitability, factor 
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support ability and sustainable green development ability.Based on the analysis of the 

industrial modernization connotation meaning, according to the ability development 

needs, organize the relevant concept is applied to the analysis of the industrial chain, 

industry modernization level, constructs our country modernization theory analysis 

framework, manufacturing industry chain from industry structure height, export 

product technology content, embedded in global value chain, comprehensive analysis 

of the four dimensions of carbon productivity level of modernization in our country 

manufacturing industry chain. 

2.2 The action mechanism of artificial intelligence technology to promote the 

modernization of manufacturing industry chain 

As an important module in the fourth industrial revolution, artificial intelligence has 

become the leader of the new scientific and technological revolution and industrial 

change 

As an important technology, researchers generally believe that artificial intelligence 

technology will subversively change the future industrial pattern and realize the 

structural transformation of the industry.This is mainly because the intelligent 

manufacturing technology brought by artificial intelligence can realize the self-

cognition, self-upgrading and self-evolution of the manufacturing process, which will 

change the traditional mode of production resource allocation and significantly 

improve the industrial efficiency.For the relationship between artificial intelligence 

technology and industrial modernization, firstly, the analysis is made from the 

perspective of artificial intelligence technology as a general technology.In reports 

published by the United Nations, artificial intelligence has been regarded as a universal 

technology along with the steam engine, the internal combustion engine, the electric 

motor and information technology in history. As a general technology, it has significant 

spillover characteristics of infrastructure, and can be widely applied to various 

industrial fields. It can realize the application of multiple fields from an initial 

application field to a later one, and plays a strong role of "leader" and "head goose" 

in various industrial fields. Such spillover characteristics make the governments of 

various countries have to regard artificial intelligence as an important starting point 

for the infrastructure construction in various industries. In particular, the artificial 

intelligence input for manufacturing industry is not limited to commercial and life 

applications. Only by empowering the manufacturing industry with intelligence in the 

field of production, can the intelligent advantages of artificial intelligence in promoting 

industrial modernization be realized to a large extent. The current form of the digital 

economy is gradually through the era of ICT to AI, and the process is industrial, entity 

manufacturing, digital process step by step in the process, only in the fully penetrated 

into all aspects of manufacturing, can truly become a common technology, artificial 
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intelligence and promote industrial upgrade and technology is more extensive, lasting 

change. 

Combined with the characteristics of artificial intelligence technology as a general 

technology and its own technical characteristics on the four dimensions of the 

modernization of the manufacturing industry chain to analyze and study, and build a 

theoretical framework. 

2.2.1 Influence of artificial intelligence technology on the industrial structure of the 

manufacturing industry 

Artificial intelligence technology will profoundly change the traditional production 

mode and produce the substitution characteristics of labor and capital preference, 

which can continuously promote the adjustment and optimization of the production, 

circulation and organization and management mode of the whole industry. The 

application of artificial intelligence technology not only promotes the technological 

innovation of products and production links and the transformation of production 

mode, but also promotes the optimization of the management mode of the entire 

industrial organization, and realizes the improvement of product technology, process 

technology and organization technology in the industry. In industry supply ways, 

artificial intelligence by supply factors of industry structure changes to promote the 

optimization of industrial structure, in general, traditional manufacturing with massive 

Labour and capital elements as the core support for production activities, and artificial 

intelligence technology for alternative features of labor and capital to produce bias on 

the one hand, to replace part of intelligence and artificial intelligence manual jobs, 

form the unmanned, humanization less production manufacturing.Therefore, the 

manufacturing process can greatly reduce redundant labor input and improve labor 

production efficiency.On the other hand, the intelligent maintenance of manufacturing 

equipment, energy saving in the manufacturing process and collaborative work among 

manufacturing equipment can effectively avoid the problems of decision delay, low 

accuracy rate and idle equipment in the traditional manufacturing mode, and realize 

the improvement of capital efficiency. In addition to the production link, it also has a 

significant impact on the structural optimization of service-oriented manufacturing in 

non-production links, such as the intelligent application of important basins in 

warehousing, logistics and other manufacturing industries. According to the 

information disclosed by IFR, the number of industrial robots in the process of 

warehousing and logistics continues to grow. The partial substitution of labor and 

capital is gradually normal with the acceleration of the pace of intelligence. The 

emergence of black light factory and unmanned logistics also shows that the 

integrated development of artificial intelligence and manufacturing makes artificial 

intelligence play a more and more important role in the service-oriented link of non-
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production process of manufacturing. At the same time, artificial intelligence 

technology can continue to integrate with other technologies for development and 

application, technology application costs continue to drop, the scope of technology 

application continues to expand, and then give birth to new industrial forms and 

models, promote the transformation and upgrading of industrial structure. In it, 

especially the artificial intelligence technology and new material and new energy 

industries such as penetration and coordinated development, on the material and 

energy in the process of innovation, not only for artificial intelligence provides a new 

application scenarios, and in manufacturing process of artificial intelligence 

effectiveness play also have a positive incentive effect, for the manufacturing of 

industrial structure change has a profound impact. 

2.2.2 Influence of artificial intelligence technology on the technological level of 

manufacturing industry 

Artificial intelligence technology has the characteristics of significant externality and 

complementarity with other technologies, which can continuously promote the 

innovation of new technologies and new products. In the process of its evolution, 

artificial intelligence technology can promote the continuous innovation and 

application of production technology by virtue of its powerful externality and its 

complementarity with other technologies. At the same time, artificial intelligence in 

the knowledge production process, especially in the research and development 

activities also has a wide range of application prospects.Artificial intelligence is not 

only a technology, but also a research tool, which has incomparable advantages over 

human intelligence in scientific research activities that rely on trial and error and 

exhaustive methods.The application of artificial intelligence in research and 

development activities can further improve the efficiency of research and development 

activities, and thus have a positive impact on technological progress and the 

improvement of total factor productivity.From the perspective of human capital, along 

with the progress of the artificial intelligence technology and the integration of 

manufacturing development, gradually replaced the existing labor intensive work, and 

a new, more complex job opportunities will be created at the same time, in the process 

of this alternative and creation, artificial intelligence labor polarization phenomenon is 

extremely significant. The researchers believe that industrial intelligence increases the 

employment demand of both high and low skilled labor, but the growth rate of 

employment demand of high skilled labor is greater than that of low skilled labor. In 

other words, with the deepening of the integration of AI and industry, the labor market 

will be dominated by highly skilled labor. The employment growth of highly skilled 

labor force will promote technological innovation through intermediate mechanisms 

such as skills accumulation, intergenerational transfer, technology absorption and 
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diffusion, and market scale effect. It also shows that the development of artificial 

intelligence technology will lead to the replacement of traditional labor force by 

machines, but the new products and services created will optimize the work content 

of workers, thus affecting the employment structure of the labor force rather than the 

number of jobs.These empirical studies show that the development of new 

technologies represented by artificial intelligence will promote the improvement of the 

human capital value of laborers, optimize the labor force structure and promote the 

growth of manufacturing technology level. 

2.2.3 Influence of artificial intelligence technology on the embedding of global value 

chain in manufacturing industry 

Against the tide of anti-globalization, overseas developed countries are gradually 

recovering their manufacturing industries and increasingly cutting and blocking 

knowledge and technology. Under such a world environment, China, as a developing 

country, is also facing more challenges in its position in the global value chain of 

manufacturing. By combing and discussing the problems of the rise of the global value 

chain of manufacturing industry, it is found that there are several main factors 

affecting the embedment of the global value chain of manufacturing industry, among 

which technological innovation is one of the important factors affecting the rise of the 

global value chain of manufacturing industry.The process of technological innovation 

is to gradually upgrade products and processes on the basis of independent innovation, 

and the upgrading of products and processes is the basis of upgrading functions and 

value chains. The improvement of technological innovation level will greatly promote 

the improvement of manufacturing productivity of a country and make a country 

obtain comparative advantage in export. At the same time, the improvement of 

technological innovation level can speed up the upgrading of manufacturing products, 

promote the transformation and upgrading of export structure, enhance the 

international competitiveness of manufacturing export products, and realize the 

manufacturing industry's ascent to the middle and high-end links of the global value 

chain.Secondly, human capital is an important factor affecting the global value chain 

status of manufacturing industry. Human capital affects the global value chain status 

of manufacturing industry mainly through influencing labor productivity of 

manufacturing industry, upgrading of export trade structure and optimal allocation of 

resources.Combined with the above analysis, artificial intelligence technology, with its 

technical characteristics and versatility, plays a strong role in promoting technological 

innovation in the manufacturing industry. Therefore, artificial intelligence technology 

can influence the embeddedness of global value chain by promoting the level of 

industrial technological innovation. On the other hand, the role of artificial intelligence 

in the optimization of labor structure, increasing the proportion of high-tech labor force 
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in the manufacturing industry, promoting the continuous accumulation and 

optimization of human capital, increasing the technical added value of export products, 

and thus affecting the position of the manufacturing industry in the "smile curve" of 

the global value chain. 

2.2.4 Influence of artificial intelligence technology on green and sustainable 

development 

Since China's reform and opening up, China's rapid economic growth at the same time, 

our country heavily in the manufacturing for export, improve production efficiency, 

also suffered some overseas developed countries transfer of high energy consumption, 

high pollution industry, a series of environmental pollution problem is around the 

corner, promote green development, promote to form the new pattern of the 

harmonious development of man and nature has become the main task of the "made 

in China" to upgrade.In view of the situation of high energy consumption, combined 

with the production process of the manufacturing industry, it is simply summarized as 

"production decision-making - production factors - production". In the process, the 

deviation of manual decision-making, the unreasonable allocation of production 

factors, the waste of production process and other phenomena will lead to low 

resource efficiency and the increase of production cost.In intelligent manufacturing, 

the combination of artificial intelligence technology and manufacturing can provide 

more accurate production decisions than manual, maximize the use of allocation of 

resources, reduce unnecessary input of elements, and promote green development.In 

the case of high pollution, on the one hand, waste resources are wasted in the 

production process and waste is produced; on the other hand, pollution is produced 

by production materials. While the application of artificial intelligence technology can 

reduce the waste of production resources, artificial intelligence technology can also 

penetrate and cooperate with new materials and new energy industries to promote 

the innovative development of new materials and new energy, which also has a 

positive incentive effect on green development in the production process of 

manufacturing industry.In addition to the production link of the manufacturing 

industry, AI also plays a huge role in energy conservation and emission reduction of 

non-production links, especially in the links of warehousing, logistics, sales and other 

service manufacturing. AI technology can provide the best allocation efficiency. 

2.2.5 Adjusting effect of artificial intelligence technology and the degree of 

integration of manufacturing industry 

The trend of integrated development of artificial intelligence technology in various 

industrial fields has become increasingly intense. Driven by the requirements of 

industrial chain modernization, artificial intelligence technology has been applied to 

some extent in both traditional and emerging industries.As a general technology, 
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artificial intelligence technology must gradually penetrate into all aspects of the 

industry before it can have a disruptive impact on the industry. Some studies believe 

that artificial intelligence must be integrated and coordinated with industrial 

application departments to stimulate the investment in technological innovation of the 

industry.In artificial intelligence technology and industrial integration development, 

there are different extent of fusion and fusion mechanism, in the face of different 

manufacturing industry, for example, intelligent degree and mechanism of fusion will 

vary, which is the fusion of different degree, may produce heterogeneity of industry 

transformation and upgrade. On the other hand, as a general term for a class of 

technologies, artificial intelligence technology has more subdivided technical fields, 

such as machine learning, self-language processing, machine perception, speech 

recognition, etc. Different artificial intelligence technology and industrial integration 

development also have differences, and may have different effects on the development 

of the industry.For example, in the field of medicine, there are several different 

applications, such as intelligent diagnosis of medical image based on computer vision 

technology, artificial intelligence virtual assistant based on voice recognition 

technology, intelligent medical robot engaged in medical or auxiliary medical treatment, 

etc.In the field of manufacturing, visual detection, visual sorting, fault prediction and 

so on have a great extent of application. Therefore, this paper will further analyze the 

regulatory effect of the integration degree of artificial intelligence technology and 

manufacturing industry on the modernization of the manufacturing industry chain 

promoted by artificial intelligence technology. 

 

3. Conclusion 

(1) Through theoretical analysis, the analytical dimension of the modernization of the 

manufacturing industry chain is analyzed, and it is found that these studies mainly 

focus on the connotation, implementation methods, application environment and other 

aspects of the modernization of the industry chain. After sorting out industry-related 

concepts to analyze the modernization level of industrial chain, the theoretical analysis 

framework of the modernization of China's manufacturing industry chain is 

constructed, and the modernization level of China's manufacturing industry chain is 

comprehensively analyzed from four dimensions, including the height of industrial 

structure, the technical content of export products, the embeddedness degree of 

global value chain and carbon productivity. 

(2) Artificial intelligence technology can realize the industrial structure optimization by 

rationally organizing the production process and non-production process of the 

manufacturing industry to realize the industrial structure optimization; Through its 

powerful externality and its complementarity with other technologies, artificial 
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intelligence technology can promote the continuous innovation of new technologies, 

and improve the value of human capital of workers by optimizing the labor force 

structure, thus positively affecting the technological level of manufacturing 

industry.Artificial intelligence technology has a positive impact on manufacturing GVC 

by promoting the level of technological innovation and optimizing human capital. 

Artificial intelligence technology can effectively promote the green and sustainable 

development of manufacturing industry; The degree of integration between artificial 

intelligence technology and manufacturing industry positively moderates the 

promoting effect of artificial intelligence technology on the modernization of 

manufacturing industry chain. 
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