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В данной статье анализируется промышленное экономическое развитие и промышленная 
структура Китая и США в эпоху Индустрии 4.0, а также кратко излагается политика мо-
дернизации производства в этих двух странах. В рамках производственной политики об-
щее экономическое развитие и промышленная структура Китая и США претерпели зна-
чительные изменения. С 2015 г. цифровизация производства стала одним из основных 
направлений экономической работы в странах по всему миру. Политика оцифровки про-
изводства, сформулированная Китаем и США, сыграла разные роли и повлияла на нее.  
В статье проводится углубленное исследование того, как Китай и Соединенные Штаты 
могут реализовать дальнейшую цифровизацию производства после того, как мир вступит 
в эпоху Индустрии 4.0. Делается вывод о том, что страна должна опираться на развитие 
обрабатывающей промышленности и использовать возможности развития цифровой 
экономики и руководящую роль политики для реализации цифровой трансформации 
обрабатывающей промышленности. 
Ключевые слова: цифровое производство, производство, цифровая экономика, цифровая 
трансформация, Индустрия 4.0, Cделано в Китае 2025, промышленный Интернет. 
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This paper analyses the industrial economic development and industrial structure of China and 
United States in the era of Industry 4.0, and summarizes the manufacturing upgrade policies of 
the two countries. Under the manufacturing policy, the overall economic development and 
industrial structure of China and United States have undergone significant changes. Since 2015, 
the digitalization of manufacturing has become one of the focuses of economic work in countries 
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around the world. The policies formulated by China and United States for the digitalization of 
manufacturing have played different roles and influences. This article conducts an in-depth 
study on how China and United States can further realize the digitalization of manufacturing 
after the world enters the age of Industry 4.0. It is concluded that the country should base itself 
on the development of the manufacturing industry, and use the development opportunities of 
the digital economy and the guiding role of policies to realize the digital transformation of the 
manufacturing industry. 

Keywords ： manufacturing, Industry 4.0, digital manufacturing, digital economy, digital 
transformation, industrial Internet, made in China 2025. 

1. Introduction

round 2000, many financial crises broke out around the world, and the
economies of all countries were hit hard. After the international
financial crisis, all countries in the world have made industrial

manufacturing the top priority of economic development. Developed countries 
such as Germany, the United States, Britain, France and other developed 
countries have successively issued the "German Industry 4.0 Strategy" and the 
"National Strategic Plan for Advanced Manufacturing Industries in the United 
States" "British Industry 2050" and "New Industry France Plan”, Russia issued 
the "National Plan for Industrial Development and Improving Industrial 
Competitiveness”. Among emerging economies, India has introduced "Made 
in India", and South Korea has formulated "Future Growth Drivers Plan." In 
May 2015, the State Council of China issued "Made in China 2025", which is 
the first ten-year action plan for China to implement the strategy of a 
manufacturing powerhouse. The industrial manufacturing development plans 
of various countries are collectively referred to as "Industry 4.0" in the study. 

A new round of scientific and technological revolution and industrial 
transformation has given birth to new technologies, new industries, new 
business forms, and new models. Protectionism, unilateralism, and "anti-
globalization" [14] have emerged, and the comparative advantages of countries 
around the world have continued to change, and other factors have promoted 
the manufacturing industry. Significant changes have taken place in the global 
industrial structure. The in-depth advancement of the technological revolution 
and industrial transformation, the countercurrent of economic globalization, 
and the impact of the COVID-19 epidemic will further change the global 
industrial structure of the manufacturing industry. The policies and ideas of 
Industry 4.0 are located in the internal fields of electrical engineering, business 
administration, communication science, business and information system 
engineering, mechanical engineering, and participating disciplines [4]. 
Industry 4.0 is a major innovation brought about by digital technologies such 
as the Internet of Things [17], artificial intelligence, cloud computing, and big 
data. The implementation of Industry 4.0 and Industrial Internet policies has 
driven the digital development of the manufacturing industry. When the 
country realizes the digital transformation of the manufacturing industry, it 
must speed up the formulation of digital manufacturing standards and 

A 
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promote the construction of new infrastructure. Actively promote the 
development of the Industrial Internet, accelerate the digital transformation of 
the manufacturing industry, and effectively promote the high-quality 
development of the manufacturing industry. After entering the Industry 4.0 
era, China and United States, the world's major economies, have formulated 
different upgrade plans and national policies in the process of achieving 
manufacturing upgrades and manufacturing digitization. The research method 
is that we use the information and data of the World Bank and the China 
International Bureau of Statistics to compare the industrial economic 
development status and manufacturing upgrade policies of China and United 
States. The research goal is to study and analyse the advantages and 
disadvantages of China and United States in achieving manufacturing 
transformation. The purpose of the research is to analyse the interaction 
between national policies and the digital transformation of manufacturing.  

2. Background Information

2.1. Industry 4.0 
After the human society entered the industrial age, it has experienced 

three industrial revolutions. The first industrial revolution, in the 1860s, was 
marked by the invention of the steam engine, and mankind entered the age of 
machines. The second industrial revolution, in the 1860s, mankind entered the 
era of electrical appliances, and production methods entered automation. 
The third industrial revolution began in the 1950s, when mankind entered the 
information age, and the mode of production became electronic. Germany is a 
world industrial power, with advanced industrial technology and a complete 
industrial system. The first industrial 4.0 strategic concept put forward has led 
other countries' industrial manufacturing plans. Therefore, after 2013, the 
industrial manufacturing industry has entered the era of "Industry 4.0" 
revolution. 

2.2. Made in China 2025 
"Made in China 2025" 1  is a strategic document issued by the State 

Council of China in May 2015 to deploy and comprehensively promote the 
implementation of a manufacturing powerhouse. It is China's first ten-year 
action plan for implementing the manufacturing powerhouse strategy. This 
strategy has three important target nodes: by 2025, China will enter the ranks 
of manufacturing powers, by 2035, China's manufacturing industry as a whole 
will reach the mid-level of the world's manufacturing power camp, by the 
100th anniversary of the founding of New China, comprehensive strength will 
enter the world's manufacturing Powerful countries are at the forefront. 

1 Уведомление Государственного совета по печати и распространению "Сделано в Китае 
2025" // Государственный совет Китая. – 2015. – 19 мая. – URL: http://www.gov.cn/ 
zhengce/content/2015-05/19/content_9784.htm (дата обращения: 11.11.2021). 

http://www.gov.cn/
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Made in China 2025 focuses on the transformation of industry and 
manufacturing itself, with the goal of transforming from an industrial power 
to an industrial power. Made in China 2025 takes the digital, networked and 
intelligent manufacturing that embodies the deep integration of information 
technology and manufacturing technology as its main line, shifts from 
production factors to innovation-driven, and promotes the deep integration of 
informatization and industrialization. Compared with the world's advanced 
manufacturing level, China's manufacturing industry is still large but not 
strong, there are obvious gaps in independent innovation capability, resource 
utilization efficiency, industrial structure level, informatization level, quality 
and efficiency, etc. The task of transformation, upgrading and leapfrog 
development is urgent and arduous [11]. Made in China 2025 uses two 
resources and two markets as a whole, implements a more active opening 
strategy, better integrates bringing in and going out, expands new open areas 
and spaces, improves the level and level of international cooperation and 
promotes key industries internationally Layout. The fundamental purpose of 
Made in China is to enhance comprehensive national strength, ensure national 
security, and become a manufacturing power in the world. 

2.3. National Strategic Plan for Advanced Manufacturing 

In order to cope with the development trend of the global advanced 
manufacturing industry and the challenges faced by the US manufacturing 
industry, in February 2012, in accordance with the "America COMPETES 
Reauthorization ACT 2010", the US National Science and Technology 
Commission (NSTC) formulated and issued the “National Strategic Plan for 
Advanced Manufacturing Industry” was adopted, and the development of 
advanced manufacturing was raised to the level of US national strategy. After 
the U.S. government issued the "Rejuvenation of U.S. Manufacturing Policy" 
and "Advanced Manufacturing Partnership (AMP) Program" policies, it put 
forward specific recommendations and measures to accelerate innovation and 
promote the development of U.S. advanced manufacturing in accordance with 
the national strategy.  

The "National Strategic Plan for Advanced Manufacturing Industries" 
clarified three principles: perfecting advanced manufacturing policies, 
strengthening the construction of "industrial commons", and increasing and 
optimizing government investment. The report puts forward five goals: 
increase investment in small and medium-sized enterprises, increase labour 
skills, establish and improve partnerships, adjust and optimize government 
investment, and increase R&D investment. 

2.4. Comparison of "Made in China 2025" and "National Strategic Plan 
for Advanced Manufacturing" 
Table 1 provides a comparison between the "National Strategic Plan for 

Advanced Manufacturing Industry" and "Made in China 2025". 
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The promulgation and implementation of these two policies are in 2012 and 
2015. The goal of the Advanced Manufacturing National Strategic Plan is to 
reshape the competitiveness of the United States in advanced manufacturing, 
while the goal of Made in China 2025 is to build China into a manufacturing 
powerhouse. According to data from the World Bank, the GDP of the United 
States in 2015 was 18.24 trillion U.S. dollars, and China's GDP was 11.06 
trillion U.S. dollars. The GDP of the United States is far ahead of the rest of the 
world. In 2015, the proportion of China's industrial added value to GDP was 
2.2 times that of the United States. In 2015, the world's average industrial 
added value accounted for 25.53% of GDP. In 2015, China’s industrial added 
value was US$4.52 trillion, and the US’s industrial added value was US$3.38 
trillion. The scale of China's industrial added value is the largest in the world, 
indicating that China is the world's largest industrial country. The growth rate 
of US GDP from 2015 to 2020 is 14.8%, and the growth rate of China's GDP 
from 2015 to 2020 is 33%. The proportion of industrial added value in GDP 
and the growth rate of industrial added value of China and United States have 
declined to a certain extent from 2015 to 2019. 

 

T a b l e  1  
Industrial policy goals of China and the U.S.* 

 

 
United States China 

Promulgation and 
implementation time 

February 2012 May 2015 

Goal 
Reshaping the U.S.'s 
competitiveness in ad-
vanced manufacturing 

Realize the transformation 
of a manufacturing country 
into a manufacturing  
powerhouse 

GDP  (2015) 
18.24 trillion U.S. 
dollars 

11.06 trillion U.S. dollars 

GDP (2020) 
20.94 trillion U.S. 
dollars 

14.72 trillion U.S. dollars 

Industrial added value as a 
proportion of GDP 
(2015) 

18.54% 40.84% 

Industrial added value as a 
proportion of GDP 
(2019) 

18.16% 38.59% 

Industrial value added 
growth rate (2015) 

2.59% 5.93% 

Industrial value added 
growth rate (2019) 

2.29% 4.87% 

Implementation time Unclear 10 years; extended to 2049 

Implementation phase 4 years in a phase Three phases (2025–2049) 

___________________________ 
* Source: World Bank Data. – 2021. 
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3. Digitalization of Manufacturing

3.1. Evolution of U.S. Manufacturing Digital Policy 

With the development of Industry 4.0 and the Industrial Internet, data 
has become a new key production factor in the manufacturing industry [9], 
and digital transformation has become one of the important trends in global 
industrial development and trade innovation [3]. The United States is the first 
country in the world to deploy digital transformation. It has been paying 
attention to the development and influence of new generation information 
technology for many years, and has established its leading position in digital 
transformation. Industrial digital transformation is considered to provide a 
good opportunity to solve the sustainability problem of industrial operations 
[8]. Continuous digital transformation improves working conditions, creates 
job opportunities, enhances customer experience [2] and promotes sustainable 
social development. 

In 2014, five giant companies, General Electric (GE), AT&T, Cisco, IBM, 
and Intel, announced the establishment of the Industrial Internet Consortium 
IIC in the United States, and the Industrial Internet of Things was officially 
proposed for the first time. Industrial Internet (Industrial Internet) is a new 
type of infrastructure, application model and industrial ecology that deeply 
integrates the new generation of information and communication technology 
and industrial economy, and is a further expansion of Industry 4.0. Through 
the comprehensive connection of people, machines, things, systems, etc., the 
Industrial Internet builds a new manufacturing and service system covering 
the entire industry chain [13] and the entire value chain [15], enabling the 
industry to achieve digitalization, networked and Intelligent. 

In recent years, the United States has further focused on cutting-edge 
technology fields such as big data and artificial intelligence, and successively 
released the "Federal Big Data R&D Strategic Plan", "National Artificial 
Intelligence Research and Development Strategic Plan", "Prepare for the Future 
of Artificial Intelligence", and "U.S. Machine Intelligence The National Strategy 
has established a policy system based on open innovation and focused on 
promoting the transformation of traditional industries, effectively promoting 
the development process of digital transformation. In order to guide the 
recovery of the real economy, the United States reindustrialized after the 
financial crisis, successively released the "Intelligent Manufacturing 
Revitalization Plan" and " Strategy for American Leadership in Advanced 
Manufacturing"1, relying on the new generation of information technology to 
accelerate the development of technology-intensive advanced manufacturing, 
and develop advanced manufacturing Industry, making it an engine of 

1 Стратегия американского лидерства в передовом производстве // Национальный совет 
по науке и технологиям. – 2018. – Октябрь. 
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American economic power and a pillar of national security. In July 2020, in 
order to further clarify the methods and processes of industrial digital 
transformation, so as to provide a reference for enterprises' digital 
transformation decision-making, the Industrial Internet Alliance of the United 
States released the "White paper on digital transformation in industry" 
(Table 2). 

 
T a b l e  2 

Major Policies of U.S. Industrial Digitalization* 
 

Main Policies of U.S. Industrial Digitalization 

2014 Revitalizing the American Manufacturing and Innovation（RAMI） 

2015 American Innovation Strategy 2015 

12/2016 American Innovation and Competitiveness Act 

12/2017 Tax Cuts and Jobs Act of 2017 

10/2018 Strategy for American Leadership in Advanced Manufacturing 

2020 Intensify efforts to promote future industrial development 

07/2020 White paper on digital transformation in industry  

 
 

3.2. Promotion of China's manufacturing digitalization policy 
Since China put forward the “National Big Data Strategy” in 2015, the 

policy of advancing the development of digital economy and digital 
transformation has been deepened and implemented. Since 2017, the “digital 
economy” has been included in the government work report for four 
consecutive years. Government work in 2020 The report clearly pointed out 
that it is necessary to continue to introduce support policies, comprehensively 
promote the "Internet +", and create new advantages in the digital economy. 

In May 2016, the State Council of China issued the "Guiding Opinions on 
Deepening the Integrated Development of Manufacturing and the Internet", 
which is an upgraded version of "Made in China 2025". From 2018 to 2020, the 
Ministry of Industry and Information Technology of China issued the 
"Industrial Internet Development Action Plan (2018-2020)", "Industrial Internet 
Special Working Group 2018 Work Plan", and "Industrial Internet Network 
Construction and Promotion Guidelines", "Implementation Opinions on 
Promoting the Deeply Integrated Development of Advanced Manufacturing 
and Modern Service Industries" and "Notice on Promoting the Accelerated 
Development of Industrial Internet"(Table 3). These policies require the 
establishment of an industrial Internet infrastructure and industrial system, 
continuous promotion of the development of the industrial Internet, and 
realization of the digital development of the manufacturing industry.  
In January 2021, the Ministry of Industry and Information Technology of 
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China issued the "Industrial Internet Innovation and Development Action Plan 
(2021–2023)". This plan is a further deepening of the "Opinions on Deepening 
the Development of ‘Internet + Advanced Manufacturing' and Industrial 
Internet" released in 2017.  

T a b l e  3 
Main Policies of China's Industrial Digitalization 

Main Policies of China Industrial Digitalization 

2016 
Guiding Opinions on Deepening the Integrated Development of Manufacturing and 

the Internet 

2017 
Guiding Opinions on Deepening "Internet + Advanced Manufacturing" and 

Developing Industrial Internet 

2018 Industrial Internet Development Plan (2018-2020) 

01/2019 Industrial Internet Construction and Promotion Guide 

11/2019 
Implementation Opinions on Promoting the Deeply Integrated Development of 

Advanced Manufacturing Industry and Modern Service Industry 

2020 Notice to Promote the Accelerated Development of Industrial Internet 

2021 Industrial Internet Innovation and Development Action Plan (2021-2023) 

4. Research result

4.1. Data 
We use World Bank data (updated on July 30, 2021) and data and 

information from the National Bureau of Statistics of China to analyse the 
process of change from "Made in China" to China's industrial Internet 
economy [1]. Table 4 shows the data and data sources used in this study. 
According to the attributes of the data, we define the variables of the digital 
development of the manufacturing industry as: manufacturing capacity, R&D, 
and human capital. 

Manufacturing capacity includes four items: GDP, the proportion of 
industrial added value in GDP, the growth rate of industrial added value, and 
the proportion of high-tech exports in manufacturing. R&D includes two 
items: the percentage of information and communication technology (ICT) 
product exports to the total product exports, the receipt and use of intellectual 
property rights, and the use of intellectual property expenditures. Human 
capital includes five items: the number of ordinary undergraduate/academy 
graduates, educational funding, research and experimental development 
personnel of scientific research and development institutions, research and 
experimental development expenditures of scientific research and 
development institutions, and overseas/returning overseas students. 
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4.2. Manufacturing capabilities 
GDP is an important indicator to measure the economic status and 

development level of a country or region1. China's GDP ranked second in the 

world in 2009, becoming the world's second largest economy, and the world's 

digital economy presents a pattern of two powers coexisting2. At the beginning 

of the 21st century, advanced industrialized countries began to adjust the 

proportion of labor-intensive, low-value-added, and low-profit industries in 

the domestic manufacturing industry, focusing on high-tech products and 

technology industries. Then, the manufacturing center moved from the 

advanced industrialized countries in North America and Europe to Asian 

countries and South American countries represented by China. During this 

period, China became the world's major industrial production base, one of the 

major producers and exporters of industrial products, and was called the new 

"World factory" [7].  

The China-US GDP (Table 4) shows that from 2015 to 2019, China's GDP 

growth rate was relatively high. In 2020, the world economy totaled 84505.426 

billion US dollars, and the GDP growth rate was –3.6%. The GDP growth rate 

of the United States in 2020 is –3.5%, which is the first time since 2009 to record 

a negative value, and hit a new low since 1946. China's GDP growth rate in 

2020 is 2.3%, making it the only major economy in the world to achieve 

positive economic growth. The overall change in China's industrial added 

value from 2015 to 2019 (Figure 1) showed a steady trend, with a slight decline. 

The value added of industry in the United States dropped sharply in 

2016 and rose sharply in 2018. The proportion of the industrial added value of 

China and United States in GDP has maintained a steady development trend. 

U.S. high-tech exports (as a percentage of manufactured goods exports) in 2016 

increased by 4.4% compared to 2015, and the overall changes in China’s 

1 Предварительный учет ВВП Китая (валового внутреннего продукта) в первом квартале 
2015 // Национальная статистика Китайской Народной Республики. – 2016. – 16 апреля. – 
URL: http://www.stats.gov.cn/tjsj/zxfb/201504/t20150416_713042.htm (дата обращения: 
13.11.2021). 
2 Доклад о цифровой экономике 2019. Создание и захват стоимости: последствия для раз-
вивающихся стран // Организация Объединенных Наций. – Женева, 2019. 
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high-tech exports (as a percentage of manufactured goods exports) showed a 

steady trend. 

Figure 1. The GDP and growth rate of China and United States1 

4.3. R&D capabilities 

Digital technology can better understand industry changes and customer 

needs [16]. The development of digital technology requires continuous, high-

quality, and high-intensity R&D investment. According to China's "Statistical 

Bulletin of National Science and Technology Expenditures", China's total R&D 

investment reached 2.23 trillion yuan in 2019, an increase of 810 billion yuan 

from 1.42 trillion yuan in 2015. Since China's total R&D investment has 

surpassed Japan in 2013, it has ranked second in the world. China's R&D 

investment intensity has exceeded the average level of 2.13% of the 15 EU 

countries, not far from the average level of 2.37% of the OECD countries. 

R&D investment enhances independent innovation capabilities, thereby 

reducing production costs, generating new social needs, and promoting the 

rationalization of industrial structure [10]. The purpose of scientific research is 

to generate scientific and technological achievements [5]. The transformation 

of scientific and technological achievements is a complex system engineering. 

It is also a risky business. Intellectual property is the bridge and tie for the 

1 Source Figure 1, 2: World Bank Data. – 2021. 
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transformation of scientific research results into actual productivity. At the 

same time, the revenue of intellectual property can stimulate more scientific 

research and innovation, and it is also the driving force and basic guarantee for 

stimulating scientific research and innovation. From 2015 to 2020, China's 

payment of intellectual property royalties gradually tends to be the same from 

a certain gap. Although China has a higher growth trend in income from 

intellectual property fees, the United States has a greater advantage in income 

from intellectual property fees (Figure 2). 

From 2015 to 2020, the proportion of US intellectual property fee income 

to world intellectual property fee income is 33.59%, 33.90%, 32.48%, 29.87%, 

29.52%, and 30.88%. From 2015 to 2019, the overall changes in China and 

United States' ICT product exports (as a percentage of total product exports) 

showed a steady trend. 

Figure 2. Intellectual property royalties, Received/Paid: China and United States 

4.4. Human capital 

A country’s human capital is an important engine for the country’s 

economic growth, and it is the personification of technology and knowledge. 

The higher the quality of human capital, the more conducive to promoting 

technological progress, increasing the level of marginal productivity of factors, 

realizing economic policies, and improving the level of economic 
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development. The human capital of an enterprise has a significant decisive role 

in the possibility of enterprise product innovation. The industry 4.0 era has 

greatly increased in labour costs, and the requirements for manufacturing 

skills are getting higher and higher. In the future, large-scale mass production 

will accelerate, and production will often rely on customized high-skills. 

Among them, the proportion of low-cost labor is getting lower and lower, and 

the maintenance requirements of the manufacturing industry are getting 

higher and higher. 

The number of undergraduate and academy graduates in China (Table 5) 

in 2020 has increased by 50% and 15% respectively compared to 2011. 

Education funding has increased by 110% from 2011 to 2019, and the 

expenditure on research and experimental development of scientific research 

and development institutions has increased by 136% from 2011 to 2019, which 

has led to the increase of research and experimental development personnel in 

scientific research and development institutions. The promotion and 

transformation of China's industrial manufacturing provides a strong 

guarantee for talents. 

The sustained growth of China's economy in 2020 has become the hope 

of global economic recovery, and it is the first element for more and more 

international students to choose to return to China for development. 

The severity of the COVID-19 epidemic abroad has aggravated many 

international students returning to the country for employment, and even 

some international students have returned to China early without completing 

their studies. In addition, emotional and cultural factors, policies for attracting 

talents to study abroad, and personal development opportunities are all 

important factors that affect the employment of overseas students. From 2011 

to 2019, the number of Chinese students studying abroad and the number of 

returning students have increased significantly. In 9 years, the number of 

students studying abroad has increased by 107%, and the number of returning 

students has increased by 212%. 

According to the above data, talents are the most active and active 

element in innovation activities. Talent advantages reshape industrial 

advantages, and play an important role in pioneering and innovative 

advantages and technological advantages. There are more than 170 million 

people with higher education or various professional skills in China, and a 

large-scale human resource team plays a unique and irreplaceable role in 

economic and social development. 
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5. Discussion
The manufacturing industry is the foundation of a country’s industrial

modernization and the foundation of a strong country [12]. The digital 
economy has an increasing influence on social development and production 
methods [6]. Therefore, the digitalization of the manufacturing industry is the 
development trend of the world economy. With the development of China's 
manufacturing industry and the improvement of its scientific and 
technological strength, China already has a certain basis for manufacturing 
digitization. The first is the huge talent (user) advantage. The current 
quantitative advantage of the Chinese population is gradually transforming 
into a quality advantage. While providing a large-scale consumer market and 
application users, it also provides labour resources with huge innovation 
potential. The second is rich experience in systematic engineering construction. 
China's successful experience in major engineering fields such as 
communications standards, high-speed rail, and aerospace has laid a solid 
foundation for the centralized resource system to promote the "Internet + 
advanced manufacturing" with Chinese characteristics. The third is a complete 
industrial system. China is a large industrial country with a complete 
industrial system, complete industrial supporting facilities and multi-level 
industrial clusters. The fourth is good infrastructure conditions. China not only 
has a strong transportation and energy infrastructure, but also has a wide 
coverage of broadband networks, mobile Internet, satellite navigation, cloud 
computing and other new infrastructure construction is also accelerating. 
The fifth is a complete Internet ecosystem. China’s Internet industry is active 
in innovation. A group of internationally competitive Internet companies 
represented by Huawei have risen rapidly. New technologies such as artificial 
intelligence and quantum computing have continued to emerge. New models 
and formats of digital manufacturing are emerging endlessly.  

At present, the United States has proposed and implemented a "re-
industrialization" plan, which is mainly aimed at the reality of the excessive 
virtual economy, the decline of the real economy, and the imbalance of the 
industrial structure in the economy. However, the United States is a powerful 
and innovative industrial country in the world. The industrial foundation of 
intelligent manufacturing is solid, and most of the core technologies and 
components can be independently developed and manufactured. As an 
important part of advanced manufacturing, intelligent manufacturing has 
received great attention from the US government and enterprises at all levels. 
The US government has initiated a series of plans and projects to 
systematically support the development of key elements of intelligent 
manufacturing such as model-based enterprises, cyber-physical systems (CPS), 
industrial robots, advanced measurement and analysis, and intelligent 
manufacturing system integration. An important shortcoming in the 
development of digital manufacturing in the United States is the unbalanced 
distribution of industrial production. After the information revolution, the 
United States continues to carry out industrial replacement from traditional 
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manufacturing to high-end manufacturing, and from manufacturing to service 
industries; within specific industrial sectors, the United States continues to use 
the internationalization of the industrial chain to break away from production, 
outsource factories, and retain only in the United States R&D and operations 
talents. In addition, competition among companies in other countries in the 
world is still intensifying, and manufacturing factories continue to flee the 
United States with the globalization of the industrial chain. 

6. Conclusion
In this study, we compared the evolution of manufacturing policies in

China and United States, and analysed the development of manufacturing 
under the influence of manufacturing policies in China and United States. 

The world is transitioning from an industrial economy to a digital 
economy. The manufacturing industry has entered the historical stage of 
digital transformation and development, and will continue to leap forward 
along the digital, networked, and intelligent stages. The main mission of the 
digitization stage is the digitalization and software transformation of 
manufacturing infrastructure and behavioural activities, and the rules of 
manufacturing resource allocation may not necessarily undergo fundamental 
changes; the main mission of the network stage is to socialize a large-scale 
dynamic allocation of manufacturing resources on demand, The main mission 
of the intelligent phase is to dig deep and socially accurately configure 
manufacturing resources according to individual needs. Therefore, the 
network and intelligent phase will be an era of disruptive innovation and 
subversive changes in the rules of manufacturing resource allocation. At 
present, the manufacturing industry is in a critical period of accelerating from 
the digital stage to the network stage. The development theory, method tools, 
solutions and value models of the manufacturing industry are about to 
undergo systematic and systematic changes, and the digital transformation of 
the manufacturing industry is facing important opportunities and challenges. 

Through analysis, China has clear goals, accurate implementation time 
control, and continued policies and regulations in the digital upgrade process 
of the manufacturing industry. China's advantages in the three modules of 
manufacturing capacity, R&D and human capital are the key competitiveness 
that determines China's manufacturing transformation. It can be concluded 
that advanced manufacturing is the main factor affecting the long-term rapid 
development of China's manufacturing industry in the future.  

Manufacturing has always been the focus of US national policy. The US 
government implemented the "Advanced Technology Program", 
"Manufacturing Cooperative Development Program" and "Next Generation 
Manufacturing Action Framework" in 1990, 1993 and 1997, respectively, to 
promote the further development of American manufacturing. The study 
concluded that the United States is still a strong country in manufacturing, has 
a global manufacturing industry chain, and occupies the high end of the global 
manufacturing industry chain. The U.S. manufacturing policy has played a 
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key role in realizing advanced manufacturing, providing innovative power 
and institutional guarantees for the development of advanced manufacturing. 

Digital transformation will redefine the global division of labour.  
The digital transformation of manufacturing has become an important engine 
leading the global economic and social transformation. Both the Chinese and 
American governments attach great importance to the manufacturing 
industry, and both governments have stated in their policy documents to 
welcome the advent of a new wave of technological revolution. These policy 
visions outline the blueprint for the future development of manufacturing 
industries in China and United States. In the future, to promote the 
development of manufacturing in the direction of digitization and intelligence, 
the in-depth integration of digital technology and manufacturing will become 
a key factor in reshaping the competitiveness of manufacturing. 

 
Список литературы 

 
1. Ду Чуаньчжун, Цзинь Вэньхань. Опыт промышленного развития 

Интернета в США и его ссылка на Китай // Тихоокеанский журнал. –
2020. – № 28 (7). – C. 80–93. 

2. Кадир Б. А., Броберг О. Благополучие человека и производитель-
ность системы при переходе к Индустрии 4.0 // Международный журнал 
промышленной эргономики. – 2020. – № 76. – С. 102936. 

3. Красюк И., Яненко М., Назарова Е. Концептуальные и стратегиче-
ские основы цифровизации современной розничной торговли как части 
инновационного маркетинга // E3S Web of Conferences. EDP Sciences. – 
2020. – № 164. – С. 09006. 

4. Ласи Х., Феттке П., Кемпер Х. Г. и др. Индустрия 4.0. // Разработ-
ка бизнес- и информационных систем. – 2014. – № 6 (4). – C. 239–242.  

5. Ли Гуаннань, Чжан Динран. Исследование горячих точек и тенден-
ций трансформации достижений науки и техники в университетах на 
основе графов знаний // Китайская наука и технологическая информа-
ция. – 2021. – № 17. – C. 100–103. 

6. Ли Шуцюань, Яненко М. Б. Исследование прогресса цифровой 
трансформации Китая на фоне кризиса COVID-19 // Научные исследо-
вания стран Юго-Восточной Азии: синергия и интеграция : материалы 
Международной научной конференции. – 2015. – C. 25–33. 

7. Лу Чжэн. Может ли Китай стать мировой фабрикой? // Про-
мышленная экономика Китая. – 2001. – № 11. – C. 5–8.  

8. Лутра С., Кумар А., Завадскас Е. К., Мангла С. К., Гарза-Рейес Дж. А. 
Индустрия 4.0 как фактор, способствующий распространению устойчиво-
сти в цепочке поставок: анализ влиятельной силы драйверов в развиваю-
щейся экономике // Международный журнал производственных иссле-
дований. – 2020. – № 58 (5). – C. 1505–1521.  

9. Уокерс Р. Бедный Интернет блокирует африканского гения-
новатора // Африканский бизнес. – 2014. – № 410. – C. 25–28.  



Ли Шуцюань и др. Исследование разработки политики и переменных цифровых технологий  135 

10. Чан Чжунцзе, Чен Чанцзюнь, Чжан Цзе. Исследование применимо-
сти стратегии инновационного развития с точки зрения модернизации 
промышленной структуры – эмпирический анализ на основе панельных 
данных по четырем основным экономическим зонам Китая // Эконо-
мист. – 2019. – № 08. – C. 62–74. 

11. Чжоу Су, Ван Шуопин и др. Инновационное мышление и мето-
ды. – M. : Китайская железнодорожная пресса, 2016. 

12. Чжоу Цзи. Интеллектуальное производство – основное направ-
ление «Сделано в Китае 2025» // Китайское машиностроение. – 2015. – 
№ 26 (17). – C. 2273–2284. 

13. Чжун Р. Ю., Лан С., Сюй Ц. и др. Визуализация больших данных
производственной логистики с помощью RFID в облачном производстве 
// Международный журнал передовых производственных технологий. –
2016. – № 84 (1-4). – C. 5–16.  

14. Ши Дань. Исследование стратегии промышленного развития
Китая в период «14-й пятилетки» // Промышленная экономика Китая. – 
2020. – № 2. – C. 5–27. 

15. Шулус А. А., Акопова Е. С., Пржедецкая Н. В. и др. Интеллектуаль-
ное производство и потребление: новая реальность XXI века // Конфе-
ренция Института научных коммуникаций. – 2020. – № 92. – C. 353–359. 

16. Яненко М., Назарова Е., Кузьменко В. и др. Развитие цифровых
технологий в брендовых стратегиях розничной торговли // Цифровая 
трансформация производства, инфраструктуры и услуг : материалы 
Международной научной конференции. – 2020. – C. 1–6. 

17. Kumar A., Kim H., Hancke G. P. Environmental Monitoring Systems:
A Review// IEEE Sensors Journal. – 2013. – Vol. 13. – Issue 4. – P. 1329–1339. 

References 

1. Du Chuan'chzhun, Czin' Ven'han'. Opyt promyshlennogo razvitiya
Interneta v SSHA i ego ssylka na Kitay [The Experience of Industrial 
Development of the Internet in the USA and its Link to China], Tihookeanskiy 
zhurnal [Pacific Journal], 2020, No. 28 (7), pp. 80–93. (In Russ.). 

2. Kadir B. A., Broberg O. Blagopoluchie cheloveka i proizvoditel'nost'
sistemy pri perekhode k Industrii 4.0 [Human WELL-BEING and System 
Performance in the Transition to Industry 4.0], Mezhdunarodnyy zhurnal 
promyshlennoy ergonomiki [International Journal of Industrial Ergonomics], 
2020, No. 76, p. 102936. (In Russ.). 

3. Krasyuk I., Yanenko M., Nazarova E. Konceptual'nye i strategicheskie
osnovy cifrovizacii sovremennoy roznichnoy torgovli kak chasti
innovacionnogo marketinga [Conceptual and Strategic Foundations of
Digitalization of Modern Retail Trade as Part of Innovative Marketing], E3S
Web of Conferences. EDP Sciences [E3S Web of Conferences. EDP Sciences], 2020,
No. 164, p. 09006. (In Russ.).



136 Международная торговля и торговая политика ● 2022 ● Том 8 ● № 2 (30) 

4. Lasi H., Fettke P., Kemper H. G. i dr. Industriya 4.0 [Industry 4.0],
Razrabotka biznes- i informacionnyh sistem [Development of Business and 
Information Systems], 2014, No. 6 (4), pp. 239–242. (In Russ.). 

5. Li Guannan', Chzhan Dinran. Issledovanie goryachih tochek i
tendenciy transformacii dostizheniy nauki i tekhniki v universitetah na osnove 
grafov znaniy [Research of hot Spots and Trends of Transformation of 
Achievements of Science and Technology in Universities Based on Graphs of 
Knowledge], Kitayskaya nauka i tekhnologicheskaya informaciya [Chinese Science 
and Technological Information], 2021, No. 17, pp. 100–103. (In Russ.). 

6. Li Shucyuan', Yanenko M. B. Issledovanie progressa cifrovoy
transformacii Kitaya na fone krizisa COVID-19 [A Study of the Progress of 
China's Digital Transformation Against the Background of the COVID-19 
Crisis], Nauchnye issledovaniya stran Yugo-Vostochnoy Azii: sinergiya i integraciya 
: materialy Mezhdunarodnoy nauchnoy konferencii [Scientific Research of the 
Countries of Southeast Asia: Synergy and Integration : Materials of the 
International Scientific Conference], 2015, pp. 25–33. (In Russ.). 

7. Lu Chzhen. Mozhet li Kitay stat' mirovoy fabrikoy? [Can China
become a global factory?], Promyshlennaya ekonomika Kitaya [Industrial 
Economy of China], 2001, No. 11, pp. 5–8. (In Russ.). 

8. Lutra S., Kumar A., Zavadskas E. K., Mangla S. K., Garza-Reyes Dzh. A.
Industriya 4.0 kak faktor, sposobstvuyushchiy rasprostraneniyu ustoychivosti v 
cepochke postavok: analiz vliyatel'noy sily drayverov v razvivayushcheysya 
ekonomike [Industry 4.0 as a Factor Contributing to the Spread of 
Sustainability in the Supply Chain: Analysis of the Influential Power of Drivers 
in the Developing Economy], Mezhdunarodnyy zhurnal proizvodstvennyh 
issledovaniy [International Journal of Industrial Research], 2020, No. 58 (5), 
pp. 1505–1521. (In Russ.). 

9. Uokers R. Bednyy Internet blokiruet afrikanskogo geniya-novatora
[Poor Internet Blocks African Genius Innovator], Afrikanskiy biznes [African 
Business], 2014, No. 410, pp. 25–28. (In Russ.). 

10. Chan Chzhuncze, Chen Chanczyun', Chzhan Cze. Issledovanie
primenimosti strategii innovacionnogo razvitiya s tochki zreniya modernizacii 
promyshlennoy struktury – empiricheskiy analiz na osnove panel'nyh dannyh po 
chetyrem osnovnym ekonomicheskim zonam Kitaya [The Study of the 
Application of the Innovative Development Strategy from the Point of View of 
the Modernization of the Industrial Structure is an Empirical Analysis Based 
On The Available Data on the four Main Economic Zones of China], Ekonomist, 
2019, No. 08, pp. 62–74. (In Russ.). 

11. Chzhou Su, Van Shuopin i dr. Innovacionnoe myshlenie i metody
[Innovative Thinking and Methods]. Moscow, Kitayskaya zheleznodorozhnaya 
pressa, 2016. 

12. Chzhou Czi. Intellektual'noe proizvodstvo – osnovnoe napravlenie
«Sdelano v Kitae 2025» [Intellectual Production is the Main Direction of "Made 
in China 2025"], Kitayskoe mashinostroenie [Chinese Mechanical Engineering], 
2015, No. 26 (17), pp. 2273–2284. (In Russ.). 



Ли Шуцюань и др. Исследование разработки политики и переменных цифровых технологий  137 

13. Chzhun R. Yu., Lan S., Syuy C. i dr. Vizualizaciya bol'shih dannyh
proizvodstvennoy logistiki s pomoshch'yu RFID v oblachnom proizvodstve 
[Visualization of Large Production Logistics Data Using RFID in Cloud 
Production], Mezhdunarodnyy zhurnal peredovyh proizvodstvennyh tekhnologiy 
[International Journal of Advanced Manufacturing Technologies], 2016, 
No. 84 (1-4), pp. 5–16. (In Russ.). 

14. Shi Dan'. Issledovanie strategii promyshlennogo razvitiya Kitaya v
period «14-y pyatiletki» [A Study of China's Industrial Development Strategy 
During the "14th Five-year Plan"], Promyshlennaya ekonomika Kitaya [Industrial 
Economy of China], 2020, No. 2, pp. 5–27. (In Russ.). 

15. Shulus A. A., Akopova E. S., Przhedeckaya N. V. i dr.
Intellektual'noe proizvodstvo i potreblenie: novaya real'nost' XXI veka 
[Intellectual Production and Consumption: a New Reality of the XXI Century], 
Konferenciya Instituta nauchnyh kommunikaciy [Conference of the Institute of 
Scientific Communications], 2020, No. 92, pp. 353–359. (In Russ.). 

16. Yanenko M., Nazarova E., Kuz'menko V. i dr. Razvitie cifrovyh
tekhnologiy v brendovyh strategiyah roznichnoy torgovli [Development of 
Digital Technologies in Brand Strategies of Retail Trade], Cifrovaya 
transformaciya proizvodstva, infrastruktury i uslug : materialy Mezhdunarodnoy 
nauchnoy konferencii [Digital Transformation of Production, Infrastructure and 
Services : Proceedings of the International Scientific Conference], 2020, pp. 1–6. 
(In Russ.). 

17. Kumar A., Kim H., Hancke G. P. Environmental Monitoring
Systems: A Review, IEEE Sensors Journal, 2013, Vol. 13, Issue 4, pp. 1329–1339. 
(In Russ.). 

Сведения об авторах 

Ли Шуцюань  
Санкт-Петербургский политехнический 
университет Петра Великого.  
Адрес: ФГАОУ ВО «Санкт-Петербургский 
политехнический университет Петра  
Великого», 195251, Санкт-Петербург,  
ул. Политехническая, 29. 
E-mail: lishuquan@mail.ru

Марина Борисовна Яненко  
доктор экономических наук, профессор 
Санкт-Петербургского политехнического 
университета Петра Великого.  
Адрес: ФГАОУ ВО «Санкт-Петербургский 
политехнический университет Петра  
Великого», 195251, Санкт-Петербург,  
ул.  Политехническая, 29. 
E-mail: yanenko_57@mail.ru

Чэнь Цзяоцзяо 
Управление и надзор за городским 
рынком Чжоукоу. 
Адрес: Чжоукоу, 466000, Китай.  
E-mail: 466678775@qq.com

Information about the authors 

Li Shuquan 
Peter the Great Saint Petersburg Polytechnic 
University. 
Address: Saint Petersburg Polytechnic  
University of Peter the Great, 195251,  
Saint Petersburg, Politechnicheskaya str., 29, 
Russian Federation. 
E-mail: lishuquan@mail.ru

Marina B. Yanenko  
Doctor of Economics, Professor of the Peter 
the Great Saint Petersburg Polytechnic 
University. 
Address: Saint Petersburg Polytechnic  
University of Peter the Great, 195251,  
Saint Petersburg, Politechnicheskaya str., 29, 
Russian Federation. 
E-mail: yanenko_57@mail.ru

Chen Jiaojiao  
Zhoukou City Market Supervision and 
Administration 
Address: Zhoukou 466000, China 
E-mail: 466678775@qq.com

mailto:466678775@qq.com

