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Abstract

For the development of China's artificial intelligence technology industry, 2020
is recorded in the annals of history. The development of China's artificial intelligence
technology industry is endogenous to the demand for intelligence created by the
economic transformation and upgrading. The impact of the COVID-19 epidemic has
further stimulated the potential demands and accelerated the pace of the
comprehensive integration of artificial intelligence and the economic society. While
the US technology blockade breaks the global innovation cycle of artificial
intelligence, it strengthens China's determination and confidence to build a new global
innovation network based on independent innovation. The accelerated development of
the deep integration of artificial intelligence and the real economy will set off a new
wave of technological innovation and lay the foundation for the reshaping of the

global innovation network.

Enterprises are economic cells. Artificial intelligence enterprises and their
innovative activities constitute the micro foundation of intelligent economy. This
report first takes 2205 key artificial intelligence enterprises as samples, characterizes
and summarizes the micro foundation and internal structure of China's intelligent

economy by attribute data analysis.

The establishment time of the 2205 artificial intelligence enterprises is mainly
concentrated between 2012 and 2018, accounting for 63.93%. The peak of enterprise
establishment appears in 2015, accounting for 14.36%. After 2016, the proportion of
artificial intelligence enterprise establishment gradually decreases, and the key factor
that restricts and affects the entrepreneurship, survival and development of artificial

intelligence is the shortage of funds and talents.

Artificial intelligence enterprises are mainly distributed in the three metropolitan
areas of Beijing-Tianjin-Hebei, Yangtze River Delta and Pearl River Delta, accounting

for 31.02%, 30.23% and 26.39% respectively. Relying on the advantages of



technological innovation and the development of the Internet industry, the
Beijing-Tianjin-Hebei, Yangtze River Delta and Pearl River Delta regions are at the
forefront of artificial intelligence technology industry development in China. From
the perspective of various provinces, municipalities and autonomous regions, artificial
intelligence enterprises are mainly distributed in Beijing, Guangdong, Shanghai,
Zhejiang, Jiangsu, Sichuan, Shandong, Hubei, Fujian and Hunan. Among them,
Beijing accounts for the highest proportion at 29.73%; followed by Guangdong,
accounting for 26.39%, mainly in Shenzhen and Guangzhou; Shanghai is in the third
place, accounting for 14.07%; Zhejiang ranks fourth, accounting for 8.81%, mainly in

Hangzhou.

Among the major domestic cities, the cities with dense distribution of artificial
intelligence enterprises are Beijing, Shanghai, Shenzhen and Guangzhou, accounting
for 29.7%, 14.1%, 14.0% and 8.1% respectively. They are the frontier cities for the
development of China's artificial intelligence technology industry. Chengdu in the
western region and Wuhan in the central region are also the top cities in the number of

artificial intelligence entrepreneurs.

2205 artificial intelligence enterprises are widely distributed in 20 application
fields. Among them, technology integration and solutions, and intelligent commerce
and retail are the two application fields with the highest proportions of enterprise
number, accounting for the 17.20% and 10.31% respectively. The number of
enterprises in the fields of intelligent robots, intelligent hardware, technology finance,
smart healthcare, and intelligent manufacturing is relatively high, accounting for
8.39%, 8.06%, 7.39%, 7.27%, and 6.26% respectively. The highest proportion of the
application field of enterprise technology integration and solution providing indicates
that the focus of China’s artificial intelligence technology industry is to make
breakthroughs in the common and key technologies in the application fields in the

comprehensive and integrated development stage.

As of December 31, 2020, 45.27% of the 1566 artificial intelligence enterprises

have a financing amount of less than 100 million RMB, 39.59% enterprises with a
i



financing amount between 100 million and 1 billion RMB, and 15.13% have a
financing amount of more than 1 billion RMB. From the perspective of the
distribution of artificial intelligence enterprise financing amounts, the application
fields of smart business and retail, technology finance, new media and digital content
have the highest financing amounts, accounting for 16.82%, 12.07%, and 11.22%
respectively. In addition, the proportion of smart transportation, key technology
research, development and application platforms, enterprise technology integration
and solutions, and intelligent hardware are relatively high, respectively accounting for
more than 5%. In terms of total regional financing amounts, the top five provinces,
municipalities and autonomous regions are Beijing, Shanghai, Zhejiang, Guangdong,
and Jiangsu, respectively with financing amounts of 1,261.326 billion RMB,360.794
billion RMB,241.482 billion RMB, 164.512 billion RMB and 113.026 billion RMB.

From the perspective of the technological layer distribution of artificial
intelligence enterprises, the number of application-layer artificial intelligence
enterprises accounts for the highest proportion, reaching 84.05%; followed by the
number of technology-layer enterprises, accounting for 13.65%; and the number of
base-layer enterprises accounts for the lowest proportion, at 2.30%. The high
proportion of application-layer enterprises shows that China's artificial intelligence

technology industry is driven by application demands.

From the perspective of the core technology distribution of artificial intelligence
enterprises, big data and cloud computing account for the highest proportion, reaching
41.13%; followed by hardware, machine learning and recommendation, and service
robot, accounting for 7.64%, 6.81%, and 5.64% respectively; followed closely by the
Internet of Things, industrial robots, speech recognition and natural language
processing, and graphics and image recognition technologies respectively accounting

for 5.55%, 5.47%, 4.76%, and 4.72%.

The research and development data of a total of 172 Chinese artificial

intelligence technology listed companies are available. Among them, 29.07% has the



R&D intensity less than 5%, 47.67% between 5% and 15%, and 23.26% greater than
15%. The average R&D intensity of the 172 artificial intelligence enterprises reached

11.66%, which is much higher than the average level of domestic enterprises.

In terms of R&D personnel proportion, 7.56% of the 172 artificial intelligence
technology listed companies whose R&D personnel proportion is less than 10%, the
enterprises whose R&D personnel proportion is between 10% and 20% are the most,
accounting for 24.42%, and 8.14% enterprises whose R&D personnel proportion is
more than 50%. ArcherMind has the highest proportion of R&D personnel, reaching
91.76%, ThunderSoft in the second place at 88.76%, and the third is Goodix at
88.04%. The average R&D personnel proportion of the 172 artificial intelligence

enterprises is 36.47%.

There are a total of 470 artificial intelligence enterprises whose patents are more
than 100. From the perspective of geographical distribution, the artificial intelligence
enterprises with more than 100 patents are mainly concentrated in Guangdong,
Beijing, Zhejiang, Shanghai and Shandong, and the total number of the enterprises in
the five provinces and cities accounts for as high as 94.55%. Among them,
Guangdong accounts for the highest proportion at 68.99%, Beijing in the second place,
accounting for 14.04%, Zhejiang ranking third, accounting for 4.08%, Shanghai and
Shandong ranking fourth and fifth, accounting for 3.85% and 3.59% respectively.

From the perspective of technological layer of artificial intelligence enterprise
patent numbers, application-layer enterprises account for the highest proportion of
patent numbers, reaching 57.18%, and base-level and technology-level enterprises
account for 18.19% and 24.62% respectively. The base-layer enterprises have the
highest average number of patents, reaching 2153.44, and the average number of
patents of technology-layer and application-layer enterprises are 496.94 and 204.87

respectively.

From the perspective of various indicators of R&D investment and output,

compared with traditional manufacturing enterprises, artificial intelligence enterprises



are typical innovation-oriented innovative enterprises. Confronted with technological
and market uncertainties, the innovation of artificial intelligence enterprises shows a
stronger characteristic of regional agglomeration. Constructing an urban-oriented
regional innovation ecosystem is the prerequisite and foundation for the development

of artificial intelligence technology industry.
II

Based on the three-dimensional relationship data of 2205 artificial intelligence
enterprises, the structure diagram of China's intelligent economy value network
constructed in this report includes 43742 nodes and 97980 edges (relationships). The
average clustering coefficient of the value network is 0.028, and the average path
length is 4.53. The relatively short average path length and the small average
clustering coefficient indicate that the value network of China's intelligent economy is

a typical complex network, and highly agglomerated.

In technology relationships, the technology input belonging to domestic
enterprises and institutions accounts for 88.96%, and the technology input belonging
to foreign enterprises and institutions accounts for 11.04%; the technology
empowerment objects belonging to domestic enterprises and institutions account for
92.11%, the technology empowerment objects belonging to foreign countries account
for 7.89%. In the core human capital relationships, 84.33% of the 2205 artificial
intelligence enterprises gain preliminary learning experience of core human capital
from domestic universities and research institutes, 15.67% from foreign universities
and research institutes; 93.64% gain preliminary working experience from domestic
enterprises and institutions, and 6.36% from foreign enterprises and institutions. In
investment and financing relationships, the number of investment relationships
accounts for 40.73%, and the number of investment and acquisition relationships

accounts for 59.27%.

A comparative analysis with the relationship data of the 2018-2020 “China's
New Generation of Artificial Intelligence Technology Industry Development Report”
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shows that China's intelligent economy innovation ecosystem still shows a high
degree of openness, and meanwhile its independent innovation capabilities continue
to improve. On the one hand, the collaborative innovation among government,
industry, universities, research institutes, and users continuously resolves the
technological and talent constraints in the development of artificial intelligence
technology industry; on the other hand, the deep integration of artificial intelligence
and the real economy makes technological innovation rely on both artificial
intelligence technology progresses and the complementary technological innovation

and specific knowledge accumulation of traditional industries.

In the development of China’s intelligent economy, the top nodes in technology
relationship centrality including Huawei, Tencent, JD, Alibaba Cloud, Baidu, Tencent
Cloud, Huawei Cloud, China Unicom, DingTalk, China Mobile, China Telecom, ZTE
and Alibaba, are all the most influential and radiation-driven artificial intelligence
enterprises. In particular, the national-level open and innovative platforms of artificial
intelligence such as Huawei, Tencent, JD, Alibaba, Baidu, iFLYTEK, Ping An Group,
promote the comprehensive integration of intelligent technology and economic
society by means of digitalization and intelligence empowerment, giving birth to new
technologies, new products, new formats and new models, and triggering a series of
organizational and institutional changes, and play a leading role in China's artificial

intelligence technology industry.

Universities and research institutes represented by Tsinghua University, Peking
University, Zhejiang University, Shanghai Jiao Tong University and Chinese
Academy of Sciences are the most important relationship nodes in the value network.
On the one hand, as important part of the academic ecology, they provide human
resources for artificial intelligence enterprises; on the other hand, they provide
cutting-edge technological supports for artificial intelligence enterprises. Giant
international artificial intelligence enterprises represented by Microsoft, Qualcomm,
Nvidia and IBM, with basic software and hardware supports, are the important

components of China’s artificial intelligence technology industry ecology. Meanwhile,
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traditional enterprises represented by Changan Automobile, Country Garden and
China UnionPay, accept the technology empowerment from artificial intelligence
enterprises, and provide complementary innovation for the deep integration of
artificial intelligence and the real economy. As a relationship node, the role of the
government is not only an incentive and supportive policy maker, but also the demand

side of intelligence for government affair and society management.

In the development of China's intelligent economy, the top ten investment
institutions are Sequoia Capital China, IDG Capital, Matrix Partners China, CICC,
Zhen Fund, Shenzhen Venture Capital, 5Y Capital (formerly Morningside Venture
Capital), and Fortune Caizhi Venture Capital, Jinshajiang Venture Capital, and
Innovation Works. The top 10 non-investment institutions are Tencent, Lenovo, Baidu,

Alibaba, JD, Xiaomi Group, Qihoo 360, Haier, Ant Financial, and TCL.

From the perspective of the structure of the value network, the interactions and
collaborative innovation among artificial intelligence enterprises, traditional industry
enterprises, universities, scientific research institutes, investors, and the government
are the driving mechanism for the deep integration of artificial intelligence and the
real economy. In the collaborative innovation of multiple innovation subjects,
platforms and their vertical business sub-platforms continue to promote the
application and development of artificial intelligence in various fields of economic

society by constructing and improving industry ecology.

In technological cooperation relationships, technology input relationships are
15,493, accounting for 30.28%, and technology empowerment relationships are
35,675, accounting for 69.72%. Among them, the number of internationally
technological cooperation relationships is 4,526, accounting for 8.85%. In technology
input relationships, 11.04% are from foreign enterprises and institutions; in
technology empowerment relationships, 7.89% of the empowerment objects are
foreign enterprises and institutions. The openness of China's intelligent economy

innovation ecosystem is manifested in the input of international technologies, and the
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technology empowerment for foreign enterprises and institutions.

In terms of the technological cooperation relationships with foreign enterprises
and institutions, the United States is the top 1, with 2,265 relationships, accounting for
50.02% of the total number of international technological cooperation relationships;
Germany ranks second, with 438 relationships, accounting for 9.68%; in the third,
fourth, and fifth place are the United Kingdom, Japan and South Korea, with 246, 240
and 177 relations, accounting for 5.44%, 5.31% and 3.91% respectively. In domestic
technological cooperation, Beijing ranks first, with 12,588 relationships, accounting
for 26.69%; the second is Guangdong, with 9,546 relationships, accounting for
20.47%; the third is Shanghai, with 4,689 relationships, accounting for 10.05%;
Zhejiang and Jiangsu are respectively in the fourth and fifth places, with 3630 and

2330 relationships, accounting for 7.78% and 5.00%.

From the perspective of the domestic city distribution of technological
cooperation relationships, Beijing ranks first, with the relationship number of 12,588,
accounting for 26.99%; Shenzhen is in the second place, with the relationship number
of 5,716, accounting for 12.26%; and Shanghai ranks third, with the relationship
number of 4,689, accounting for 10.05%; Hangzhou and Guangzhou are in the fourth

and fifth places, accounting for 6.14% and 5.06% respectively.

The total number of domestic core human capital relationships of the 2205
artificial intelligence enterprises is 19,533, accounting for 91.53% of the total; the
total number of foreign core human capital relationships is 1,807, accounting for
8.47%. In terms of the international source distribution of preliminary learning and
working experience, the United States ranks first, with the relationship number of
1183, accounting for 5.54%; the second is the United Kingdom, with the relationship
number of 154, accounting for 0.72%; the third is Germany, with the relationship
number of 80, accounting for 0.37%; and the fourth and fifth are Japan and Australia,
with the relationship number of 69 and 56, accounting for 0.32% and 0.26%

respectively.
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In the terms of domestic distribution of core human capital sources, Beijing
ranks first, with the relationship number of 5,475, accounting for 28.03%; Guangdong
ranks second, with the relationship number of 3,981, accounting for 20.38%;
Shanghai ranks third, with the relationship number of 1,995, accounting for 10.21%;
Jiangsu is in the fourth place, with the relationship number of 1,074, accounting for
5.50%; and Zhejiang ranks fifth, with the relationship number of 979, accounting for
5.01%.

Among the 50,954 investment and financing relationships of the 2,205 artificial
intelligence enterprises, the number of domestic investment and financing
relationships is 50,419, accounting for 98.95%; the number of international
investment and financing relationships is 535, accounting for only 1.05%. In terms of
international distribution of investment and financing relationships, the United States
ranks first, with 343 relationships, accounting for 64.11% of the international
investment and financing relationships; the second is Singapore, with 59 relationships,
accounting for 11.03%; the third is Germany, with the relationship number of 31,
accounting for 5.79%. In terms of domestic distribution of investment and financing
relationships, Beijing ranks first, with the relationship number of 14,399, accounting
for 28.56%; in the second place is Guangdong, with the relationship number of 9,775,
accounting for 19.39%; Shanghai ranks third with the relationship number of 7,073,
accounting for 14.03%; Zhejiang and Jiangsu rank fourth and fifth, respectively, with
the relationship number of 4,137 and 3,768, accounting for 8.21% and 7.47%.

III

Artificial intelligence is a general purpose of technology and has a wide range of
application scenarios. Artificial intelligence through the in-depth and integrated
development with the real economy, creates new social productivity, and activates the
development potential of the existing social productivity. The artificial intelligence
technology industry includes two basic sectors: the core industry sector and the

converged industry sector. The core industry sector refers to the artificial intelligence



core technology, product and service sectors, and the converged industry sector refers
to the industry sectors formed during the intelligence process of the existing industries.
The interactions and positive feedback between the core industry sector and the
converged industry sector constitute the innovation cycle of the artificial intelligence

technology industry.

In the technology empowerment relationships of the core industry sector,
27.46% of the empowerment targets are the core industry sectors, and 72.51% of the
empowerment targets are the converged industry sectors. Judging from the
comparison of the technology empowerment relationships between the core industry
sector and the two industry sectors, the core industry sector’s technology
empowerment for the converged industry sector dominates. The artificial intelligence
technology industry has stepped out of the internal circulation of the core industry
sector and has begun to enter the stage of comprehensive in-depth integration and

development with the real economy.

In the technology empowerment relationships between the core industry sector
and the converged industry sector, the tertiary industry ranks first, accounting for
78.05%; the secondary industry ranks second, accounting for 21.45%; and the third is
the primary industry, accounting for 0.49%. At present, the integration of artificial

intelligence and the real economy mainly occurs in the tertiary industry.

In the technological cooperation relationships between the core industry sector
and the secondary industry sector, the relationships that the core industry sector
technologically empowers the secondary industry account for 72.22%, and the
relationships that the secondary industry technologically empowers the core industry
sector account for 27.78%. The core industry sector’s technology empowerment
for the secondary industry is dominant in the technological cooperation between

the two industry sectors.

In the core industry sector’s technological empowerment for the secondary

industry, manufacturing ranks first, accounting for 87.24%; the second is construction



industry, accounting for 5.91%; the third is electricity, heat, gas, water production and
supply industry accounting for 5.63%; the mining industry ranks fourth, accounting
for 1.22%. From the perspective of the technological cooperation between the core
industry sector and the secondary industry sectors, the deep integration of artificial
intelligence and manufacturing is the leading factor for the development of the
artificial intelligence technology industry. With the innovative development of a new
generation of information technologies represented by 5G, the integrated development
of artificial intelligence and manufacturing presents the direction of the artificial
intelligence technology industry development. In particular, compared with the data
of 2018-2020 “China's New Generation of Artificial Intelligence Technology Industry
Development Report”, Internet platforms represented by Alibaba, Tencent and Baidu
promote the industry intelligence development by the construction of vertical
sub-business platforms, in addition to the hard technology platforms represented by
Huawei that accelerate the integrated development of artificial intelligence and

manufacturing,

In terms of the technological cooperation relationships between the core industry
sector and manufacturing sector, the core industry sector’s technology empowerment
for the manufacturing sector accounts for 71.21%, and the manufacturing sector’s
technology empowerment to the core industry sector accounts for 28.79%. The core
industry sector’s technology empowerment for the manufacturing sector dominates

the technology interaction and cooperation between the two industry sectors.

In terms of the technological cooperation relationships between the core industry
sector and various manufacturing sectors, the computer, communications and other
electronic equipment manufacturing industries rank first, with the technology
cooperation relationship number of 2073, accounting for 36.91%; in the second place
is the automobile manufacturing industry, with the technology cooperation
relationship number of 1131, accounting for 20.14%; the third is electrical machinery
and equipment manufacturing industry, with the technology cooperation relationship

number of 452, accounting for 8.05%; the fourth and fifth are special equipment
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manufacturing industry and general purpose of machinery manufacturing industry,
with the technology cooperation relationship number of 431 and 233, accounting for

7.67% and 4.15% respectively.

From the perspective of the technological cooperation relationships between the
core industry sector and the tertiary industry, the core industry sector’s technology
empowerment for the tertiary industry accounts for 70.81%, and the tertiary industry’s
technology empowerment for the core industry sector accounts for 29.19%. In terms
of the technological cooperation relationships between the core industry sector and
the tertiary industry sectors, the information transmission, software and information
technology service industries rank first, with the technological cooperation
relationship number of 7,320, accounting for 31%; in the second place is scientific
research and technological service industry, with the technological cooperation
relationship number of 5,425, accounting for 22.97%; the third is the leasing and
business service industry, with the technological cooperation relationship number
0f2395, accounting for 10.14%. The financial industry, wholesale and retail rank
fourth and fifth, with technological cooperation relationship number of 2,383 and

1,908, accounting for 10.03% and 8.08% respectively.
v

2020 is the first year of the era of the comprehensive and integrated
development of China's artificial intelligence technology industry. In the
integrated development, the innovative application of artificial intelligence not only
creates new social productivity, but also activates the development potential of social
productivity accumulated in the previous industrial revolutions, clarifying the
direction of fixed asset investment, and contributing to the improvement of total
factor productivity and the arrival of the new long-run economic growth. The
development of new platforms and new R&D institutes is the important

promoter for the deep integration of artificial intelligence and the real economy.

Platforms are originated from the development of the Internet, especially the
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development of the interactive Internet (Web 2.0). As the builder and operator of
cyberspace, platforms first appear in the fields of e-commerce, search engines, social
networking and crowdsourcing. During the process of servicing online trading
activities, transaction platforms realize real-time online and sharing of data and
calculations, creating conditions for the innovation and application of artificial

intelligence technology.

In recent years, innovative applications of artificial intelligence technology have
brought about new changes in platform development. The emergence of the new
platforms oriented by industry empowerment not only leads to the deep and integrated
development of artificial intelligence and the real economy, but also continuously
eliminates the “digital divide” by the continuous downward shift of the cyberspace
industry ecology and the cultivation of the rural cyberspace industry ecology, to
activate the development potential of social productivity by empowering the “mass
entrepreneurship and innovation” activities in underdeveloped areas. The new
platforms originate from the intelligent transformation of transaction platforms and
innovative enterprises. Among them, innovative enterprises with market advantages
are the leading enterprises in traditional industries, and develop into the new
platforms that have industry empowerment functions by intelligence transformation.
Through the innovative application of artificial intelligence technology, transaction
platforms relying on the advantages of data ecology and the construction of
sub-platforms, become the industry enablers in the vertical business field. While
providing transaction services, transaction platforms provide traditional industries and
enterprises with brand planning, flexible production and customer customization, and

other technologies and services.

Represented by 15 national-level open and innovative platforms of artificial
intelligence, the new platforms mainly achieve industry empowerment in four aspects
of mechanism. First, the open and innovative platforms of artificial intelligence meet
the needs of industrial intelligence by constructing and developing vertical business

sub-platforms. The initial motivation for the establishment of sub-business platforms
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often originates from the internal business intelligence needs of platforms. While
meeting the needs of internal business development by technological innovation and
integration, the sub-business platforms further meet the needs of external industrial
intelligence by industry empowerment; secondly, relying on the existing sub-business
platforms, the open and innovative platforms of artificial intelligence technologically
empower traditional industries in vertical fields. Different from newly-built
sub-business platforms, artificial intelligence open and innovative platforms also
vertically empower traditional industries by the intelligent transformation of the
existing business platforms; thirdly, to meet the needs of industrial intelligence,
artificial intelligence open and innovative platforms empower traditional industries by
creating open-source innovative platforms; finally, 15 artificial intelligence open and
innovative platforms promote the development of industrial intelligence by
empowering developers. To accelerate the penetration of general purpose of
technologies into the real economy, the platforms empower developers by creating
developer communities, and then realize industry empowerment. Unlike transaction
platform developers who are mainly concentrated in core sectors, the developers of
artificial intelligence open and innovative platforms are widely distributed in core and
converged industry sectors. The “platform + developer” industry empowerment
method can promote the upgrading of transaction platforms to industry-empowerment
platforms, and the intelligent transformation of innovative enterprises in traditional

industries.

As a general purpose of technology, artificial intelligence technological
innovation is interdisciplinary and has a wide application in various scenarios,
involving the “dual” attributes of technology and society. To promote the deep
integration of artificial intelligence and the real economy, it is necessary to accelerate
the establishment of an innovation cycle among basic research, development and
design, and large-scale application. Adapting to the needs of industrial intelligence
and establishing new research and development institutes for the collaborative

innovation among the government, industry, universities and research institutes
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become an important strategic measure to accelerate the development of the artificial
intelligence technology industry, and are the direction of scientific and technological

system reform.

Oriented by industry demands, through collaborative innovation among the
government, industry, universities, research institutes and users, new research and
development institutes are the innovation network organization and risk sharing
mechanism that promotes the innovation cycle from basic research to application and
development, and then to large-scale production. Since the release of the National
“New Generation Artificial Intelligence Development Plan” in 2017, those frontier
areas of artificial intelligence development represented by Beijing, Shanghai,
Guangdong, Jiangsu and Zhejiang have issued policies to create and support new
research and development institutes to develop common and key technologies in the
field of artificial intelligence, to further promote the development of artificial

intelligence technology industry.

Compared with other provinces and cities, Guangdong is the first region to build
new research and development institutes. In December 1996, Research Institute of
Tsinghua University in Shenzhen was jointly established by the Shenzhen Municipal
Government and Tsinghua University, considered China’s first new R&D institute.
The Research Institute of Tsinghua University in Shenzhen serves the scientific and
technological achievement transformation of Tsinghua University, and the social and
economic development of Shenzhen, and opens a precedent for the construction and
development of new research and development institutes in China. In recent years, to
promote artificial intelligence technological innovation and industry development,
Guangdong Province has created new research and development institutes in the field
of artificial intelligence represented by Peng Cheng Laboratory and Shenzhen
Institute of Artificial Intelligence and Robotics for Society, and supported the existing
new research and development institutes to develop artificial intelligence
technological innovations. In particular, it takes the deep integration of artificial

intelligence and Guangdong's competitive industries as a breakthrough point, and
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makes the development of artificial intelligence technology industry in the front rank

in China by vigorously developing new research and development institutes.
\Y%

The comprehensive integration of artificial intelligence and the real
economy is manifested in the upgrading of the consumer Internet and the
development of the industrial Internet. Driven by artificial intelligence, the
upgrading of the consumer Internet is displayed as not only an expansion of scale, but
also a qualitative change. The qualitative change of the consumer Internet is at first
manifested in the downward shift of the cyberspace industry ecology and the
development of the rural cyberspace industry ecology led by new platforms. The rural
cyberspace industry ecology has activated the development potential of rural social
productivity by promoting entrepreneurship and employment, and pointed out the
direction for the further implementation of the rural revitalization strategy and the
consolidation of the achievements in poverty alleviation. Secondly, the qualitative
change is manifested in that relying on the strong advantage of data ecology, the
consumer Interne leading the profound change of the supply-side structure from the

demand side by the sustained penetration into the supply side.

With the innovative application of artificial intelligence technology, the
downward shift of the platform-led cyberspace industry ecology continues to break
the geographic space constraints on the optimal allocation of resources, bringing new
opportunities for the economic and social development of the vast rural areas. Since
2018, the formation and development of the rural industry ecology based on
cyberspace has expanded the survival and development environment of small and
medium-sized enterprises and self-employed people in rural areas, and has created
new opportunities for employment and entrepreneurship by reducing the costs of
product display, marketing, transaction and logistics, to increase the income of
medium and low-income populations, to promote poverty alleviation, and to create

conditions for the further implementation of the rural revitalization strategy.
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The innovative application of a new generation of information technologies,
including artificial intelligence and 5G, has accelerated the development of the
industrial Internet. Different from the development of the consumer Internet, the
development of the industrial Internet relies on general data, computing power and
algorithms, and requires dedicated data, computing power and algorithm resources.
The deep integration of artificial intelligence and the real economy involves a series
of complementary innovation processes oriented by dedicated technology and
knowledge creation. A series of complementary innovations triggered by the
development of artificial intelligence in vertical industries will bring a new wave of

technological innovation.

In the comprehensive integration of artificial intelligence and the real economy,
the development of the industrial Internet enables artificial intelligence to step out of
the realm of cognitive science and become a systematic method to provide solutions
for industrial applications. In particular, the development, verification, deployment
and wide application of artificial intelligence in the manufacturing field are giving
birth to new modes of production. The new modes of production realize continuous
innovation and flexible manufacturing of products. The intelligence of products and
production processes not only extends our physical strength and nervous system, but

also extends our brain power.

Industrial intelligence is the result of the development of the industrial Internet,
and is manifested in the intelligence of products and production processes. Different
from the development of artificial intelligence technology industry in the
Beijing-Tianjin-Hebei region and the Yangtze River Delta, the development of the
artificial intelligence technology industry in the Pearl River Delta region is dominated
by hard technology. The Pearl River Delta urban agglomerations, including Shenzhen,
Guangzhou, Dongguan, Zhuhai and Foshan, are the most important manufacturing
base in China, and have obvious competitive advantages especially in the fields of
electronic information, electrical machinery, petrochemicals, textiles and clothing, and

automobile manufacturing.
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Along the two dimensions of product intelligence and manufacturing intelligence,
the Pearl River Delta region has been at the forefront of the deep integration of
artificial intelligence and the real economy in China. In the fields of electronic
information and automobile industries, both product intelligence and manufacturing
intelligence show a high degree of integration, while in the electrical machinery,
petrochemical, and textile and clothing industries, the integrated development of

artificial intelligence and industry is mainly manifested in manufacturing intelligence.

In terms of both product intelligence and manufacturing intelligence, automobile
enterprises represented Guangzhou Automobile Group plays the leading role in the
intelligence of the automobile industry in Guangzhou. So far, relying on the
advantages in product manufacturing and market sales, automobile enterprises have
played a decisive role in the actual process of the deep integration of artificial
intelligence and industry. Automobile production is a typical discrete manufacturing,
with complex production and supply chain systems. Meanwhile, automobile
enterprises have the obvious advantages of data ecology, in the aspects of process,
operation and maintenance, and automobile driving. Although artificial intelligence
technology enterprises, including intelligent and connected vehicle enterprises, have
advantages in algorithms, software, on-board chips, and key hardware technologies,
they must build on the data ecological advantages of automobile enterprises.
Intelligent equipment enterprises are the integrators and suppliers for the intelligent
production lines of vehicle manufacturers. From the perspective of development
trends, the migration from intelligent automobile production lines to other industries
is an important direction for the development of automobile equipment enterprises in

Guangzhou.

With the acceleration of the deep integration of artificial intelligence and the real
economy, innovation in the field of artificial intelligence will reshape the global
innovation network and innovation cycle. Compared with the innovation cycle in the
era of industrial economy, the innovation cycle in the era of intelligent economy relies

more heavily on the data assets brought about by large-scale applications and their
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feedback on basic research, R&D and design. Meanwhile, the deep integration of
artificial intelligence and the real economy is dependent on the complementary
innovations of specific technologies and knowledge in various industries. The new

knowledge reorganization and knowledge creation will further trigger a new wave of

Innovation.
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