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Abstract

China is the global forerunner of innovation and industrial development of artificial
intelligence (AI). The key drivers behind China’s Al industry are the demand for
practical applications, strategic guidance from the government, platform-led industrial
innovation ecology, and the improvement of the innovation system. Facing the US
technology blockade and the urgent need of transitioning to a digital economy, the
strategic direction of China’s Al industrial development is to build a globally
competitive Al industrial cluster and construct an independently developed
technological system and industrial innovation ecology, so as to fuel the Al

technology upgrading and industrial development.

Al enterprises and their innovation activities have constituted the microfoundation of
the development of Al industrial clusters. As revealed by the statistics from the
Ministry of Industry and Information Technology, as of June 2022, the number of Al
enterprises in China has exceeded 3,000, only second to the United States, with a core
industry size surpassing 400 billion RMB. The innovation activities of Chinese Al
enterprises in the fields of intelligent chips, basic infrastructure, operating systems,
toolchains, basic networks, intelligent terminals, deep learning platforms, large
models, and industrial applications have enhanced the international competitiveness
of China’s Al industry. Platform firms, unicorn companies, small and medium-sized
enterprises, startups, research universities, research institutes, and investors
collaborate to build a vibrant industrial innovation ecology, and Al technology
innovation and industrial development demonstrate an increasingly prominent trend

of agglomeration.

This report contends that Al industry clusters are innovation clusters based on
the development of cyberspace, which are different from general industrial
clusters and innovation clusters. The industrial clusters and innovation clusters
formed in the first three industrial revolutions were based on the innovative
development of physical space technology system, with a heavier reliance on
geographical space, and a relatively slow pace of advancement. The fourth industrial
revolution is fueled by the innovative development of cyberspace technology systems,
and innovation clusters are more dependent on the development of cyberspace. The
speed of innovation in technology, products, and services is faster, and the application

fields and regions are more extensive.

The fundamental components of Al industrial clusters include enterprise clusters,

innovation resources, innovation systems and cyberspace industrial ecology.
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Compared with the previous three industrial revolutions, the cyberspace industrial

innovation ecology is a unique element in the fourth industrial revolution.

The foundation of an industry’s international competitiveness lies in its improvement
of innovation capability. The Al industry in China is mainly driven by scientific and
technological innovation. Confronted with the US technology blockade and the urgent
need of transitioning to a digital economy and society, the strategic goal of building a
globally competitive Al industrial cluster is to construct an independently developed
technological system and industrial innovation ecology. Making the most of the
highly open global innovation network, taking the application demand as the driver,
realizing the innovation of basic research and core technologies through the
collaboration of government, industry, universities, and research institutes, and
building an independently developed technological system and a software-hardware
collaborative innovation ecosystem are the basis for continuously improving the

international competitiveness of Al industrial clusters.

This report creates a sample database of China’s smart economy, which comprises
2,200 Al enterprises, 5,722 investors (investment and non-investment agencies), 438
Al universities and 307 non-university research institutes, 967 industry alliances, a
total of 2,318 conferences held in China, 775 relevant policies issued by 31 provinces,
municipalities, and autonomous regions, as well as the planning and construction
status of 3,507 Al industrial parks. Through categorical data analysis and relational
data analysis, the internal structure and development trend of China's Al industry

clusters are studied.

The Al industrial clusters in China are characterized by the spatial structure of “new
innovation zone — city — region — nationwide — worldwide”. Unlike
traditional industrial parks and high-tech parks, new innovation zones are generally
located in the central and sub-central areas of big cities with abudant scientific and
technological innovation resources and strong industrial foundation, guided by the
development of Al industrial innovation clusters, emphasizing the creation of

unlimited cyberspace industrial innovation ecology relying on limited physical space.

Al industrial clusters include Al industrial innovation clusters and industrial
intelligent innovation clusters. The new innovation zone is where Al industrial
clusters and their industrial innovation ecosystem thrive. Al industrial clusters
empower the industrial intelligent innovation cluster scattered in geographical space
through the industrial ecology of cyberspace. The sound interaction between Al
industrial innovation clusters and industrial intelligent innovation clusters has become

the key driver and mechanism for building globally competitive Al industrial clusters.
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So far, China’s Al industrial clusters are primarily distributed in key cities in the
Beijing-Tianjin-Hebei Region, Yangtze River Delta, Pearl River Delta, and
Sichuan-Chongqing Region. With the introduction of external innovation resources
and the activation of internal innovation resources, Al industrial clusters are beginning
to emerge in Xi’an in West China, Wuhan and Changsha in Central China, and

Shenyang, Dalian, and Harbin in Northeast China.

The value network of China’s Al industrial clusters is structured in a centripetal
pattern. The platforms and their industrial innovation ecology are the core of the
development of Al industrial clusters in China. According to the structural statistical
indicators of the value network from 2014 to 2022, the clustering characteristic of
China’s Al industrial clusters tends to be increasingly significant. The mega-platforms
represented by Huawei, Tencent, Baidu, and Alibaba are the core milestones for the
formation and development of China’s Al industrial clusters. In recent years, the R&D
and industrialization layout of mega-platforms in the fields of smart chips, basic
infrastructure, operating systems, large models, machine learning platforms, and
application software has laid a solid foundation for the enhancement of the

international competitiveness of China’s Al industrial clusters.

The efforts of research universities and research institutes in the fields of basic
research, technology development, and talent cultivation are continuously enhancing
the international competitiveness of China’s Al industrial clusters. The Integrated
Circuit Science and Engineering major in 18 Chinese universities including Tsinghua
University and Peking University has become the first level discipline authorized to
offer doctorate degrees in the country. As of March 2022, 440 universities in China
have set up artificial intelligence majors for undergraduates, 248 universities have set
up intelligent science and technology major for undergraduates, and 387 higher

vocational schools have set up the “artificial intelligence technology services” major.

Building new innovation organizations to spark the vitality of collaborative
innovation between government, industry, universities, research institutes, and
application, and the formation of a new system and mechanism that seamlessly
integrate basic research, technology R&D, application innovation and industrial
incubation play a crucial role in promoting Al technology innovation and industrial
development. So far, this report has identified a total of 347 new innovation
organizations in the field of AI, which are extensively distributed in the
Beijing-Tianjin-Hebei Region, Yangtze River Delta, Pearl River Delta, etc. Among
them, the Al labs represented by Pengcheng Laboratory, Zhijiang Lab, and Shanghai

Artificial Intelligence Laboratory have become the most active organizations in the
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field of Al industrialization.

With the advancement of scientific and technological innovation, Al together with the
society and economy have entered a new stage of integrated development. In
application fields and industrial verticals where Al technological collaboration is

prevalent, industrial intelligent innovation clusters start to take form.

Based on the quantitative analysis of relational data extracted from 2,200 Al pillar
enterprises, Al in China has been widely used in 19 fields including intelligent
enterprise management, intelligent marketing and new retail, intelligent finance, smart
cities, intelligent healthcare, new media and digital content, intelligent manufacturing,
intelligent education, intelligent transportation, cybersecurity, intelligent logistics,
intelligent culture and tourism, intelligent government affairs, intelligent energy,
intelligent hardware, intelligent connected vehicle, smart home, intelligent agriculture,
and intelligent security. Smart city ranks first in terms of Al technology adoption,
accounting for 12.16%; the second is enterprise intelligent management, accounting
for 12.10%; the third is intelligent manufacturing, accounting for 8.89%; and the
fourth and fifth are intelligent marketing and new retail and intelligent connected

vehicle, respectively accounting for 8.41% and 8.07%.

Among the three industries, the prevalence of Al technological collaboration is the
highest in the tertiary industry, accounting for 75.49%, followed by the secondary
industry, accounting for 23.82%. In the tertiary industry, information transmission,
software, and information technology services rank first, accounting for 28.46%;
scientific research and technology services rank second, accounting for 21.17%;
leasing and commercial services rank third, accounting for 10.75%; the financial
industry, wholesale and retail industry rank fourth and fifth, accounting for 10.68%
and 9.62% respectively. In the secondary industry, the manufacturing industry takes
up the highest proportion of 87.36%. In the manufacturing industry, the computer,
communication, and other electronic equipment manufacturing industry rank first,
accounting for 28.16%; followed by the automobile manufacturing industry which
accounts for 25.41%; the electrical machinery and equipment manufacturing industry

ranks third, accounting for 9.30%.

The profound integration of Al and the society and economy contributes to the
systematization, complexity, and specialization of Al technology. To date, Al has
developed into a sophisticated technology system covering big data and cloud
computing, Internet of Things, intelligent robots, intelligent recommendation, 5G,
blockchain, speech recognition, virtual/augmented reality, smart chips, computer

vision, natural language processing, biometrics, space technology, optoelectronic

v



7) DEE—HATBREENBHER

technology, automated driving, human-computer interaction, and knowledge mapping.
Meanwhile, with the innovative application of AI in 19 fields, the evolution of

technology systems shows a growing trend of specialization.

Despite unprecedented achievements made, we are still confronted with daunting
challenges in building globally competitive Al industrial clusters, such as the US
technology blockade, deficiency in the technology system, and slow pace of
technology upgrading in platform firms. Accelerating the development of new
platforms with industrial empowerment capabilities and their industrial innovation
ecology, high-level planning and development of new innovation zones, building
highly open innovation systems and strengthening scenario innovation are strategic
underpinnings for tackling challenges and accelerating the enhancement of the

international competitiveness of Al industrial clusters.
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