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Abstract. Today two main innovative determinants influence China’s position in
the race to global leadership in artificial intelligence. The aim of the research was to assess Chi-
nese innovative potential according to two criteria: artificial intelligence talents and hardware
base. The analysis has provided a conclusive answer to the question about the prospects of China
to achieve the position of a scientific and technological superpower. The presented data shows that
global competition in artificial intelligence has toughened and there is a certain lag in the compe-
tence of Chinese talents and in the development of breakthrough microelectronic technolo-
gies. However, the dynamics of the Chinese artificial intelligence sector growth and the Big
Government legal actions indicate that the changes may come very soon. Due to the growing
uncertainty and technological confrontation between main innovative and technology competi-
tors, the victory in the global race for China's artificial intelligence sector may not take place.
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AnHoTaums. PaccmaTtpuBaroTcs OCHOBHbIE MHHOBALIMOHHBIE JAE€TEPMUHAHTHI, BIIHIIO-
mue Ha JuaepcTBo Kutas B 005acTH HCKYyCCTBEHHOT'O MHTEIUIEKTA, 4 TAKXKE JACTCS OICHKA,
M0 KaKMM W3 ATHX TOKa3aTelel ynanoch 1o0uThes ycrnexa. [IpoBeneH cpaBHUTENbHBIN aHa-
T3 TI0 IBYM KPUTEPUSM, BIHSIOIIMM Ha MHHOBAIIMOHHBIN MOTCHIMAN: KBaJTH(pHUKAIKUI U 00-
1iee KOJMYECTBO IMyJia CHEeUaIiCTOB, 3aHATHIX B cpepe HCKYCCTBEHHOTO MHTEJIEKTa, U YPO-
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BEHb Pa3BUTUS MaTEpPHAIbHO-TEXHUUECKOH 0a3bl. [lomydeHHblE pe3yabTaThl HO3BONIUIN ClIE-
JaTh HEyTEUIMTENbHBII BBIBOJ O HepcrnekTuBax Kuras mo JOCTHXKEHUIO MO3ULMH HAYYHOTO
U TEXHOJOTHYECKOT0 IHaepa. MupoBas KOHKYpPEHIHS B 00JIaCTH HCKYCCTBEHHOTO MHTEIIIEK-
Ta yKECTOYMJIACH, U HAJIUIIO ONPEJIENIEHHOE OTCTaBaHUE KUTalCKOTO0 CEKTOpa MCKYCCTBEHHO-
IO MHTEJUIEKTa OT CYIIECTBYIOIIUX JUAEPOB, B nepByro ouepens CIIIA, B oOmactu pa3BuTHs
IIPOPBIBHBIX MUKPOIEKTPOHHBIX TeXHoJoruil. TeM He MeHee JUHAMUKA pOCTa KUTaHCKOIo
CEKTOpa UCKYCCTBEHHOT'O UHTENJIEKTA U JEHCTBUS MPABUTENILCTBA YKA3bIBAIOT HA TO, UTO IO-
J0KUTENbHbIE U3MEHEHUSI MOTYT IPOU30UTH OYEHB CKOPO.
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Introduction

On July 8, 2017, at the meeting of the State Council of the People's Repub-
lic of China, a national strategy for the development of technology was approved,
which includes the “Program for the Development of Artificial Intelligence of
a New Generation” (State Council, 2017). For the first time at the state level,
it consolidates the country's development strategy as a “scientific and technological
superpower”, the decisive condition for the implementation of which is China's
world leadership in the development of artificial intelligence.

The PRC government expects a lot from the development of technologies
in the field of artificial intelligence. First of all, the recovery of entire sectors of
the economy after the COVID-19 pandemic (Chen et al., 2020).

The consistent implementation by the Chinese government of the strategy
for the development of artificial intelligence has determined its rapid entry into
the world race for leadership. Today, the Chinese sector of artificial intelligence
has come close to the United States, the main player, and has overtaken it in some
positions (O’Meara, 2019). China's decisive trump cards in this battle are unpre-
cedented government funding and a huge amount of data generated by Chinese
users (Reshetnikova, 2020). The problems that hinder his leadership remain unchanged.
The first is the number and level of scientific and practical competencies of the pool
of specialists. The second is lagging behind in breakthrough microelectronic techno-
logies. There is an understanding in China that without overcoming the problems in
these innovative determinants, leadership cannot be achieved. The result was the trans-
formation of China's state strategy for the development of artificial intelligence.

The aim of this work was to analyse this transformation and assess the implications
of its implementation for the development of the artificial intelligence sector in China.

Literature review

The main focus of modern innovation is the development of Al. The undis-
puted leader in citation is the book of the former president of Google China Kai
Fu-Lee “Al Superpowers: China, Silicon Valley, and the New World Order” de-
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dicated to the development of the Al sector in China (Demchak, 2018). In this book
the author presents an analysis of the current state of the Chinese Al. The main
outcome from this study is that China has already outstripped the United States in
Al development.

The response to the work of Kai Fu-Lee was an equally significant study of
the English innovator Jeffrey Ding “Deciphering China’s Al dream” (Ding, 2018).
It details the milestones in China's Al sector. The analysis of the state strategy,
methods and actions of the Chinese government, which ensured the rapid devel-
opment Al, is carried out. J. Ding mainly analyses the problems and miscalcula-
tions in the Chinese innovation strategy.

Both presented works, due to the significant amount of statistical material,
are of great interest for studying the Chinese experience in developing state inno-
vation strategies. However, according to the author, both studies suffer from a cer-
tain subjectivity. In addition, their conclusions and statements by 2020 are not en-
tirely relevant. The development of the world economy is so uncertain and rapid
that significant changes in the global paradigm are already happening. That is why
it is important to analyse the transformation of China's strategy aimed at overco-
ming the problems that hinder the development of national Al.

Research results and discussion
Artificial intelligence — China's new area of international competition

Based on the international practices of innovation leaders, Beijing decides
to transform its innovation strategy towards the development of Al technologies,
as the main driver of the national economy. It is expected that this will enable
China to significantly improve its position in the global market by increasing its
position in the division of labour.

Adoption of the “Program for the Development of Artificial Intelligence of
a New Generation” in 2017 is the main milestone document in China's struggle
for leadership in Al It defines the strategic goals, the timing of their achievement,
presents the bureaucratic mechanism of work and funding.

It is clear that the government's decision to include China in the race for
leadership in a new area of international competition has found inspired support in
Chinese business. By the beginning of the first half of 2020, the explosive growth
of the Chinese Al sector reached the level of $ 29.5 million, which corresponds to
a 10-fold increase in the industry in just 3 years. And this is against the background
of the problems in the global economy caused by the pandemic (iiMedia Research
Group, 2018). The reason for such a large-scale success in the development of
Chinese Al lies, according to the author, in the unique state support. In addition to
the previously mentioned program, the Ministry of Industry and Informatization
has issued a “Three-Year Action Plan to Promote the Development of the Next
Generation Artificial Intelligence Industry.” The document of the Ministry of Science
and Technology of the PRC echoes it, in which a list of 13 technological projects
that ensure the development of the technological base of the Al sector is highlighted
at the legislative level (Ministry of Industry and Information Technology, 2017).

Since 2018, research and development in the field of Al has been among
the six national priorities for the development of the Chinese economy. This pro-
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vides government funding on an unprecedented scale. The author concludes that
such a combination of these two strategic factors in the innovation sector in China
is observed for the first time since the national innovation system reforms in the 2000s.

Al development factors in China

The NIS reform implemented by the Chinese government in the 2000s was
certainly very effective and successful (Zhou, Liu, 2016). However, its implemen-
tation took almost 10 years. Today there is simply no such time reserve. Modern
innovative strategies must be succinct and specific, which allows a quick achieve-
ment of the desired result. And this, according to the author, is taken into account
by innovative consultants in the Chinese government. That is why the innovative
strategy for the development of the Chinese Al sector very specifically sets the
circumstances of the movement towards world leadership in this area.

China obviously understands that in order to win the modern innovation race,
it is necessary to provide sustainable leadership in the following innovation factors:

— fundamental research that forms the theoretical basis;

— applied developments (number of patents);

— the number and quality of Al talents;

— the modern Al ecosystem and related industries.

The concretization of the innovative strategy for the Al development has
brought its results. By the end of 2019, this sector of the Chinese innovation sys-
tem is leading both in the number of conducted research and in the registration of
intellectual property rights (SCMP Research, 2020).

The development of the Al business ecosystem and related industries is also
favourable. The government has identified technology giants that dominate the Al
market and are affiliated with government agencies. Today there are four major
donor companies. These are Baidu (self-driving vehicles), Alibaba (smart cities),
Tencent (computer vision for medical diagnostics) — the so-called BAT group in
China, and a fairly young company iFlyTek (voice assistance) (Tencent Al Lab,
2019). Companies are provided with unprecedented financial support from state
program funds. These funds can only be spent on M & A and further development
of Al startups. The Ministry of Industry and Technology alone allocated practical-
ly $ 978 million for these purposes in 2019 (SCMP Research, 2020). Thanks to such
a large-scale financial support, donor companies, massively absorbing startups,
have the opportunity to practically immediately implement their developments in
various products and services in the field of artificial intelligence, regardless of
the prospects of success (Altenburg et al., 2008)

However, today this is the only example in the Chinese Al of successful
combination in quantitative and qualitative research indicators. In other areas, ac-
cording to the author, China is playing a cruel joke with excessive adventurism,
lack of training of specialists (development and creation of algorithms), unresolved
problems with applied developments, primarily in microelectronics (lack of na-
tional chips), and hobby for scaling. However, these problems are quite traditional
for the development of the NIS of the PRC (Reshetnikova, 2018). And if adven-
turism is an invariable national trait, then the last two can be eliminated.
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Resolving Al talents problems

The Chinese government's innovative strategy to accelerate the Al deve-
lopment has yielded results (Wang, 2017). By the beginning of 2020, the pool of
Chinese specialists in terms of the number of people employed in Al came close
to the pool of the closest competitor of the United States and amounts to 2.8 mil-
lion people (Roberts et al., 2020).

Their scientific and practical competences have also significantly increased.
China's breakthrough leap in registration of intellectual property rights for Al de-
velopments is a clear evidence for it. In 2019 alone, the country filed 30 thousand
patent applications on artificial intelligence, which is 2.5 times more than the same
indicator in the United States (Table).

Table
Al patents obtained in China by inventive activity
Patents obtained by inventive activity 2015 2017 2019
Total patents 10890 12740 30000
Invention patents 220 294 600
Utility Model Patents 6050 6985 16 500
Design patents 4620 5461 12900

Source: author’s calculations based on the Al ecosystem in China, 2020. Retrieved September 7,
2020, from https://daxueconsulting.com/ai-in-china-white-paper/

However, the scientific value of the Chinese wave of Al research is not great;
among the patents filed, 87% are for utility models and industrial designs, and only
2% for basic research (Table).

According to the calculations of the Ministry of Industry and Informatization
of the PRC, about 5 million specialists are needed to successfully solve the tasks set
for the Al sector (Reshetnikova, 2020). To achieve this goal, since 2018, the Ministry
of Science and Education has launched university training programs in Al at 35 uni-
versities. More than 40 universities have introduced training in programs related
to the Al sector, such as robotics and big data technologies.

The practice of attracting foreign specialists to improve the scientific com-
petence of the national innovation sector started in 2008, with the launch of the pro-
gram of the State Council of the People's Republic of China “Thousand Talents”.
Based on it, high-class foreign scientists can move to the country without bureau-
cratic formalities (Wu et al., 2020). They receive research space and funding in
the form of government grants, which can amount to 1 million yuan.

According to the author, this reversal of the “open door” strategy is caused
by the desire of China, using the achievements of world science, to accelerate
the development of national research. Modern research, primarily in the field of Al
requires a very expensive analytical and research network makerspace and a high
scientific level of the staff. It is not possible to quickly solve this problem. Despite
all the financial and political efforts of the government and private business in China,
by 2018 only eight makerspaces are functioning, equipped with the Fablab re-
search complex, which is part of the global research analytical network and whose
results are accepted by the world scientific community (Perrault et al., 2019).

As expected by the Chinese government, the implementation of the presented
transformation strategy for solving the personnel issue was supposed to help the Chi-
nese Al sector overcome the lag in the level of Al talents.
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Chinese microchip is the fastest in the world

For the technological success of the Chinese Al sector, it is equally im-
portant to overcome the lag in fundamental technologies, primarily in microelec-
tronics, namely in the development of the semiconductor base.

By the beginning of 2019, the Chinese industry produced only 16% of the con-
sumed chips and microcircuits, and only half of them were produced by national
companies located in the country. The dependence of the Chinese Al sector on
imports of foreign components, mainly American ones, is extremely high.

It is obvious that the Chinese government hoped to continue to use the achieve-
ments of innovative leaders. However, the tightening of competition in the Al techno-
logy market, which began with the arrival of President Trump in the White House,
introduced significant complications to the Chinese import of high-tech components.

The situation with China's leading Al companies ZTE and Huawei showed
Beijing how dangerous dependence on foreign technology is in the modern world.

To implement it, the State Investment Fund was created under the Ministry
of Industry and Informatization of the PRC to support Chinese manufacturers of
chips and microcircuits. By the end of 2019, it had already accumulated over
$ 31.5 billion. The costs of implementing the subprogram for the development of
the Al element base by 2025 should approach $ 140 billion (Figure).
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Figure. Government spending on the production of microcircuits for the Al sector in China, by areas, $ million

Source: author’s construction based on China Al Report 2020. Retrieved October 13, 2020, from
https://www.scmp.com/china-ai-report

Government support for chip developers and manufacturers does not only
cover direct funding. Tax incentives and administrative preferences provided to them
are also important. This has already yielded results. By the beginning of 2020, almost
a third of the world's technological startups in the field of Al with a capitalization
of more than § 1 billion are operating in China. This list is headed by the already
mentioned three BAT.

Borrowing tactics remain another element of China's state strategy for de-
veloping a technological base. Namely, encouraging national companies to merge
and take over foreign market participants.
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With government support, Baidu has established three research centers in
Silicon Valley in the United States. Tencent has set up an Al research center in
Seattle. The author is interested in the fact that the government of China is finan-
cially present in all these centers, being the owner of 5 to 9% of their capital. Re-
search by the Rhodium Group has shown that the growth of Chinese venture capi-
tal investments in the US technology sector in five years exceeded more than
100% from $ 316 million in 2013 to $ 3.1 billion in 2018 (Rhodium Group, 2020).

This is the current strategy of Beijing in the direction of overcoming the lag
in breakthrough fundamental technologies, primarily in microelectronics, namely
in the development of the semiconductor base. It is expected that its successful
implementation will allow the national Al sector to become a world leader.

Conclusions, proposals, recommendations

Today it is clearer than ever that the end of the Cold War ended not only the con-
frontation between the two social systems of capitalism and socialism. There has been
a change in the entire world economy, due to the development of a catch-up develop-
ment trend in it. A number of peripheral states have successfully implemented this
strategy. It allowed them to quickly achieve economic growth through the industrializa-
tion of national industries. The countries, innovative leaders, who moved environmen-
tally harmful and not modern production from their national territories were also not at
the loser. At the same time, their dominance in the high-tech sector remained.

China is the main winner in the implementation of the catch-up development
strategy. In a historically short period of time, from a backward country in which
life expectancy did not exceed 40 years, it developed into the second largest eco-
nomy in the world, while remaining in the shadow of innovative leaders.

Now this shadow weighs on China. It no longer wants to be a global factory.
Today, the development strategy of its economy — the state of “scientific and
technological superpower” will provide the leadership in the Al development.
Consistently implementing, since 2017, the state strategy for the development of a
new generation of artificial intelligence, Beijing confidently took the second place
in the level of Al development, behind only the United States (Trump, 2019).

Competition in the innovation market is getting tougher. This explains the actions
of the two world giants: increased protectionism in the domestic market in China
and the growth of prohibitive measures against Chinese companies in the United States.
The world is again on the verge of a cold war. Only now the confrontation lies not
in the plane of politics, but in the success of the development of high technologies.
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