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China and the US | The Al Race

Executive Summary

The trend towards ‘techno-nationalism’,
where a nation relies on its own resources
to become a leader in Al machine learning
and other crucial strategic tech areas, is fully
underway.

The groundbreaking deep learning approach
to Al has turbo-charged the cognitive
capabilities of machines. This ‘narrow artificial
intelligence’ (versus the as-yet-unachieved
general artificial intelligence”) can now

do a better job than humans in a range

of domains, from identifying faces and
recognizing speech, to issuing loans.

Unsurprisingly, many companies, and the
countries from which they originate, are
eager to master them.

How these countries, especially the USA
and China, the two most advanced in Al,
choose to compete and cooperate, will have
a dramatic effect on global economics, and
geopolitics in general.

The stakes for global Al

pre-eminence dare enormous

‘Winner-take-all’ and ‘first-mover’ dynamics in
internet-based industries have huge potential
to fuel the economic growth of countries.

Al technology has a powerful role to play in
maintaining social stability, from health and
transportation, to the justice system and
public security. For nations that want greater
independence from the US engine, a strong Al
base will help them decouple.
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China’s Al industry is under the
spotlight

China aims to be one of the most advanced
nations in Al by early 2021, leading in most
fields by 2025, with direct Al output exceeding
USD 60 billion. Some predict it will be the
world’s primary innovation center by 2030. Al

is a paving stone in the New Silk Road proposed
by President Xi Jinping as part of the Belt and
Road Initiative (BRI); trade networks connecting
Asia, Africa, and Europe. The vision is of a world-
class technological superpower, an international
community of practice built around top Chinese
Al talent, with China as a primary global Al
exporter. This geopolitical re-positioning would
allow China to cement partnership and export
opportunities, advancing its technical and
geopolitical leadership objectives.

China has numbers on its side

Much Al development and discovery work

was driven by elite researchers clustered

mainly in the USA, Canada, Israel, UK and
France. Now the age of Al implementation

is dawning. Computing power and good Al
algorithm engineers are vital. But beyond a
certain threshold, data is key for power and
accuracy. Regarding 4 critical success factors
for Al implementation; data, entrepreneurs,

Al scientists and an Al-friendly environment,
China is well placed to outpace the USA. Its

Al entrepreneurs are implementing data in
multiple commercially-viable Al-powered
applications, drawing on a domestic population
of 731 million internet and 685 million mobile
users in 2019, over twice the USA equivalents.
China also has about 286 million digital natives
versus 75 million in the USA. Thus, the struggle
for Al supremacy will become fierce.



Rising giants

US firms that widely use Al algorithms include
Google, Amazon, Microsoft, Facebook and
WhatsApp, but also Apple, IBM, Netflix, Airbnb
and Uber or Lyft. Chinese-backed equivalents
include Alibaba and its online shopping website
Taobao, the Alipay payment platform (54% of
the Chinese market), and Tencent, with its social
messaging app WeChat and WeChat Pay (32%).
Further examples include QQ Wallet, Baidu, or
Didi Chuxing, the player that drove Uber out of
China. In robotics, European firms — especially
German - may still play a globally competitive
role. Germany’s Al strategy plays to its industrial
strengths, drawing on data in cyber-physical
manufacturing and the industrial loT.

The Chinese government has a

clear strategy

Al's impact on the Chinese economy is
estimated at US$ 7 trillion by 2030-2035 (a
quarter of future GDP), contributing 1-2% to
GDP growth p.a. The government has supported
its “national champions” with substantial
funding, encouraged domestic companies to
acquire chip technology through overseas deals,
and made long-term bets on supercomputing
facilities. Baidu and start-ups like Cambricorn
are designing chips specifically for use by

Al algorithms. Its strategy embraces strong
state support and intervention, the transfer of
technology and talent, and investment over a
long-term period.

China’s Al talent is in demand

In 2018, China had 50,000 experienced

Al professionals, versus 850,000 in the

US. But China has a significant manpower
advantage in training and labelling the data
needed by Al applications. And it has been
highly creative, with rapid user adoption and
acceptance creating a strong feedback loop.
Its fundamental Al research targets image and
speech processing. In image recognition, China
is now world-class, with leading companies in
NLP such as Flytek, Baidu, Megvil (Face+++) and
SenseTime.

Recent research highlighted a ‘global brain
drain, US brain gain.” Most upper-tier research
happens at US institutions who rely on foreign-
born talent for more than half of their output.
Chinese researchers are the largest source of
global Al talent. Most end up studying in the US,
and working for US companies. However, there
is evidence that ethnic Chinese researchers

are returning from the US, and that China is
turning the tables on the brain (and corporate)
acquisition flow.

SS5ER

The battle between China and the US looks set to intensify

Geopolitics will be increasingly determined by the power struggles in the Al field. Yet, even
if China has a numbers advantage over the USA when it comes to data as the new oil, the US
still leads in the theoretical frameworks for deep learning innovation. And although China
has the edge in face recognition algorithms, Google and other Silicon Valley players are still
generally ahead of the Al game. Moreover, China still lacks the international data necessary
to reduce biases for apps that could be used beyond its national borders. But there is

everything to play for — and with.
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China’'s Al strategy has 4 factors - and it is gaining ground

Hardware in the form of chips for training and executing Al algorithms.

Data as an input for Al algorithms.

Research and algorithm development.

A commercial Al ecosystem benefiting from guidance funds set up by local governments and state-
owned companies.

AW

The Artificial Intelligence Potential Index (AIPI) estimates a country’s overall Al capability. A 2018 assessment
put China’s AIPI score at 17/100, versus the US at 33/100. However, this is relative and individual companies
may gain a specific competitive advantage, not quantified at the aggregate level. Just a year later, another
report scored the US 44 out of 100 available points, China 32 and the EU 23. If the US (still) leads in
theoretical potential, China is implementing at speed, hindered by fewer legacy systems.

Is Al poised to bring about a New World Order?

Georgetown Professor Nicholas Wright distinguishes three facets:

1. Political regimes: Liberal democracies could compete with authoritarianism.

2. Social sectors: Practical Al applications will transform multiple, fundamental fields: from transport, to
healthcare or defense.

3. Singularity and the sense of self: Al ‘singularity’ will change our self-concept as humans.

Al applications provide a nation with a decisive strategic advantage in international security. Yet countries
must prepare for answers to foreign cyber-attacks, beyond the “do-nothing or do-little-approach”. Several
scientists see Al as part of a surveillance system, e.g. via Silicon Valley companies predicting and influencing
behavior, while the government closely monitors its citizens. Al may become the newest tool to aim for some
kind of global supremacy.

10 Wise digital leadership is more important than ever

Al raises the possibility of social disorder and political collapse due to widespread unemployment and
inequality between the Al ‘haves’ and ‘have-nots’. Ethical concerns require a robust civil society and in

the growing battle between economic powers, a major risk is that a given party chooses to magnify the
capabilities of Al over safety. Regulations and global governance may be needed (without stifling Al research),
making social and political choices that align our interests as a community. Outsmarting the ‘Other’ will not
be enough — leaders must be wise enough to prevent destructive forces.

We should understand Al’s limits and darker side and the scale, scope and speed of potential disruption.
Only wise, measured and mindful leadership will be able to conceive of some form of global good for these
innovative but ethically-neutral techniques, realistically implementing them in our specific world context.

Jimmy Chen, Managing Partner of Amrop China, suggests that “The New Intelligent Economy requires
multi-faceted leadership talent; professionals with sound knowledge of technology, people and operations
management. These people are in scarce supply. Even the most senior digital leaders are often only in their
30s. If senior IT talent is plentiful, then digital experts are a new breed, emerging only 5-6 years ago in China.”
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The stakes for global economic pre-eminence in Al are enormous. ‘Winner-take-all” and ‘first-mover’
dynamics in internet-based industries will enable successful countries to sustain economic growth,
meet GDP targets, and become more independent of the US economy — assuming that such a
decoupling would be possible or desirable.

Many countries have a national interest in
employing Al technology to maintain social stability
(including judicial reviews, medical care, defence
and public security). Al is seen by many thinkers as
a revolutionary technology that could significantly

The New Intelligent
Economy requires

impact the balance of power. multi-faceted
China’s Al industry, in particular, is under the manage_ment
spotlight. This vast country is fully embarked on talent; professionals
a journey to be in line with the most advanced with a sound
countries in the domain by early 2021. By 2025, knowledge of
China aims to lead the world in some Al fields (with technology, people

Al industry output exceeding USD 60 billion and Al-
related output grossing USD 750 billion). By 2030,
according to some observers, China may become the

and operations.
These people are in

world’s primary Al innovation center (worth USD 150 scarce supply.
billion and in Al-related industries, USD 1,5 trillion).

Al on turbo-charge

If data are the new oil for economies, then who controls these data and how they are regulated will be
crucial. It is generally understood that Al (automation) is set to have a quite dramatic impact on jobs in
the short and medium-term, especially as not only blue-collar but also white-collar jobs are replaced by
faster machine learning devices or robotics.

In ancient China, ‘Go’ represented one of the four art forms any Chinese scholar was expected to master,
leading to Zen-like intellectual refinement and wisdom. In May 2017, the DeepMind learning machine
AlphaGo (backed by Google, arguably the world’s top technology company) beat the best Go player, Ke
Jie. This was China’s “Sputnik” moment. The government mobilized for national Al innovation.

The groundbreaking deep learning approach to Al has turbo-charged the cognitive capabilities of
machines. These programs are known as ‘narrow artificial intelligence’ (versus the as-yet-unachieved
‘general artificial intelligence’). They can now do a better job than humans in a range of domains, from
identifying faces and recognizing speech, to issuing loans. Unsurprisingly, many companies, and the
countries from which they originate, are eager to master them.

How these countries, especially the USA and China, the two most advanced in Al, choose to compete
and cooperate, will have a dramatic effect on global economics, and geopolitics in general. P
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Follow the Digital Silk Road

From a geopolitical perspective, mastery of Al can
be seen as part of the New Silk Road that President
Xi Jinping has put forward as the next big step for
the superpower

The New Silk Road is part of the broader Belt and
Road Initiative (BRI), a project to link economies via
a series of trade networks connecting Asia, Africa,
and Europe. China is preparing to play a dominant
role in financing trading routes through land, sea
and digital reality.

President Xi Jinping’s vision is to develop a world-
class technological superpower, an international
community of practice built around top Chinese Al
talent, with China becoming a primary exporter of
Al technologies around the globe. The BRI economic
model seeks to transform China’s reputation:

from a manufacturing-based society that exports
cheap goods abroad, to one of cutting-edge

technological leadership based on Al and other high-

tech innovation. This geopolitical re-positioning is
aimed at allowing China to cement partnership and
export opportunities, advancing its technical and
geopolitical leadership objectives.

Lucky numbers

Al 'is a primary driver of China’s
rapid development towards
the Intelligent Economy. Set

to have a massive impact on
billions of lives worldwide,

the intelligent economy is
having a transformative effect
on China. It sits together with
other enabling technologies:

5G, Cloud, Big Data, Internet

of Things, Mixed Reality (MR),
Blockchain, and Edge Computing.
In China, as elsewhere, it will
catalyze demand creation,
transforming business models
and manufacturing processes. It
will change our lifestyles, (‘smart
living’) the cities we live in

(‘smart cities’) and how we travel

within and through them, how
we learn and are kept healthy. It
will also have a profound effect
on government administration
processes and security.

Until now, a lot of the difficult work in Al development and discovery has been driven by a handful
of elite researchers, virtually all clustered in the USA, Canada, Israel, the UK and France. Now, we are
entering the age of Al implementation, where we see real-world applications.

In this age of big data, successful Al algorithms need feeding. Certainly, computing power and good Al
algorithm engineers are key to making a difference. However, once computing power and engineering
talent reach a certain threshold, it is data that becomes decisive in determining the overall power and

accuracy of an algorithm.

What are China’s prospects, going forward? By looking at the four critical success factors for successful
Al implementation — abundant data, hungry entrepreneurs, Al scientists and an Al-friendly environment
— we can assume that China has a good chance to emerge as a leading power in the domain, inching

ahead of the USA in the near future.

Researcher and venture capitalist entrepreneur Kai-Fu Lee argues that moving from discovery to
implementation reduces the traditional disadvantages of one of China’s weak points (‘outside-the-box’
thinking about research questions) and leverages its most significant strength, “scrappy entrepreneurs
with sharp instincts for building robust businesses” — something that requires speed and adaptability.
China’s alternate digital universe now creates and captures vast reservoirs of new, real-world data, and
this will prove invaluable in an era of Al implementation. Jack Ma’s description of Alibaba’s goal indicates
a clear ambition to play a global role in business (and even beyond): “to globalize e-commerce so that

small businesses and young people all over the world can buy and sell globally.” RIS
"I‘.
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Chinese Al entrepreneurs have everything to play for, and with. They Above everything is

are already finding ways to implement data in commercially viable the access to large
Al-powered applications, drawing on China’s huge population of quantities of data as
1,3 billion people, of whom 731 million are internet users and 685 a crucial driver for
million mobile users, versus 287 million internet users and 262 any Al system. This is
million mobile users in the USA in 2019. Additionally, China has a distinct advantage
roughly 286 million digital natives versus 75 million in the USA. for China.

Direct and indirect competition between US and Chinese firms will
very likely ‘ramp-up’ into a fierce struggle for Al supremacy.

Also, the fact that China’s government applies a utilitarian view (in
contrast to Europe’s market-determined approach) means that a
‘policy-push’ will encourage faster adoption of those technologies.
Moreover, the Chinese government has a strategy to support its lead:
a strong degree of state support and intervention, the transfer of
both technology and talent, and investment over a long-term period.

Rising giants

US firms that widely use Al algorithms for their applications include Google, Amazon, Microsoft,
Facebook and WhatsApp, but also Apple, IBM, Netflix, Airbnb and Uber or Lyft. Chinese-backed
equivalents include Alibaba and its online shopping website Taobao, the Alipay payment platform
(occupying 54% of the Chinese market), and Tencent, with its social messaging app WeChat and
WeChat Pay (32% of the Chinese market). Further examples include QQ Wallet, Baidu and Didi
Chuxing, the player that drove Uber out of China. Interestingly, Didi is now itself in a battle with
Meituan-Dianping (a tech unicorn backed by Tencent).

In line with its strategy to lead, China’s government has supported its “national champions” with
substantial funding, encouraged domestic companies to acquire chip technology through overseas deals,
and made long-term bets on supercomputing facilities. Baidu and startups like Cambricorn are designing
chips specifically for use by Al algorithms.

And above everything, as we've mentioned, is the access to large quantities of data as a crucial driver
for any Al system. This is a distinct advantage for China, given the sheer size of its domestic market.
Consider China’s progress in allowing for Al uptake, driven by big data from one fifth of all humans on
the planet, combined with its gladiatorial entrepreneurs, unique internet ecosystem, and a proactive
government push, and it’s not too hard to imagine a shift of Al supremacy in its favor. In robotics,
however, European firms — especially German - may still play a global competitive role. Germany’s Al
strategy plays to its industrial strengths, drawing on data use in cyber-physical manufacturing and the
industrial loT.

Of dragons and eagles

The battle between China and the US is well-installed and looks set to intensify. Geopolitics will
increasingly be determined by power struggles in the Al field, and who wins most from this new
technology. Even if China has a numbers advantage over the USA when it comes to data as the new

oil, this alone will not be sufficient to gain Al supremacy. The theoretical frameworks for deep learning
innovation remain indispensable. And here, the US is still in the lead. Although China may currently have
the edge in face recognition algorithms, and smartphone apps for financial services are leapfrogging,
Google and other US companies in Silicon Valley are still ahead of the Al game. Moreover, China does
not yet have the international data necessary to reduce biases for apps that could be used beyond its -
national borders. C. 83
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Competitive intelligence - the talent angle

This said, it is not too difficult to imagine that China may gain an advantage by having established
clusters of world-class Al innovation centers by 2030. Developing Al systems depends on quantity and
quality. And China has a significant manpower advantage in ‘training’ and labelling the data that are
needed by Al applications, consumer uses or domestic surveillance, for example.

Certainly, as late as 2018, China was still dwarfed by the US regarding the number of experienced Al
professionals in its ranks: 50,000 versus 850,000". And even if lower-tech Al is flourishing all over China,
access is still beyond most people’s imagination.

Still, China has been highly creative in the application layer of Al, with rapid user adoption and
acceptance, creating a strong feedback loop. Its fundamental Al research is focused on image and speech
processing, image recognition, machine vision, speech recognition and natural language processing
(NLP). These key Al-enabling technologies, (first developed at Canadian and US research centers), are
now applied to all market-leading smartphones. Particularly in image recognition, China has already
become world-class, dominating in global competitions. Leading companies in NLP include Flytek,
Baidu, Megvil (Face+++) and SenseTime.

The Paulson Institute in Chicago is “dedicated to fostering a US-China relationship that serves to
maintain global order in a rapidly evolving world.” Its think tank, MacroPolo, recently studied the
national origins of elite Al researchers?. It found that 29% of oral presentations at a major conference
were made by undergraduates from the US (in terms of their country of origin, and/or the institution
to which they were affiliated). But the second highest country was China (9%). Looking at where
elite Al researchers work today, it found that the US absorbs an even greater share (61%), observing a
“slobal brain drain, US brain gain.” In short, the majority of elite (and upper tier) research happens at
US institutions relying on foreign-born talent for over half their research output. Chinese researchers
are an important source of global Al talent, and most end up studying in the US, and working for US
companies. Elsewhere, however, there is evidence that ethnic Chinese researchers are also returning
from the US, and that China is turning the tables on the brain (and corporate) acquisition flow.

GIObaI b['ain d[ain, US b['ain gain Analysis by Joy Dantong Ma, MacroPolo/Paulson Institute
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1 - Ding, J., (2018) Deciphering China’s Al Dream, Centre for the Governance of Al, Future of Humanity Institute, University of Oxford
2 - Sheehan, M., Ma, D., (2020) The Global Balance and Flow of Al Research Talent, The Paulson Institute’s Macro Polo



China’s national Al strategy is based on the overall development of 4 factors

Chips for
training &
executing

Al algorithms

g Hardware

Research

As an input
for Al
algorithms

And algorithm
development

i How can we assess the current state of Al capabllltles across the four drivers of Al
~ development of both superpowers? It rather depends on where you look for the evidence.

The Artificial Intelligence Potential Index (AIPI) estimates a country’s overall Al capability. According to a
2018 assessment®, China’s AIPI score was 17/100, about half of the US score of 33. Its author concluded:
“China currently trails the US in every driver except for access to data”. We need to keep in mind that
this AIPI score is relative and that individual companies may gain a specific competitive advantage that
is not necessarily quantified at the aggregate AIPI level. Also, a lot can happen in two years in China.

3 - Ding, J.,, (2018) Deciphering China’s Al Dream, Centre for the Governance of Al, Future of Humanity Institute, University of Oxford

A Case of Collaboration

Microsoft Asia (MSRA) in Beijing was the first major foreign computer science research institute.
Many of China’s top technology entrepreneurs and Al scientists have passed through its doors.

‘Deep Residual Learning for Image Recognition’* a method for dramatically improving the
performance of the neural networks underlying the current Al boom is the most cited research

paper in any field over the last five years. It set new records for computer vision and was later
applied to hundreds of other applications, including Google’s AlphaGo Zero.

Sheehan, M., Ma, D., (2020) The Global Balance and Flow of Al Research Talent, The Paulson Institute’s Macro Polo
*He, K., etal, (2016), IEEE Conference on Computer Vision and Pattern Recognition (CVPR)




Even if the US is in
the lead in theoretical
potential, China is
implementing at
speed, with fewer
legacy systems to
unwind.

Indeed, just a year later, another report suggested the gap
was closing. Whilst the US led in four out of six categories
(talent, research, development, and hardware), China was
found to lead in two areas (adoption and data). Overall,
the US scored 44 out of 100 available points, China 32,
and the European Union, 23*.

Furthermore, even if the US is in the lead in theoretical
potential, China is implementing at speed, with fewer
legacy systems to unwind.

In overall terms, it is probably fair to assume that
economic benefits are the primary and immediate driving
force behind China’s development of Al. It can enable the

country to dramatically improve its productivity levels
and meet GDP targets. Estimates place Al's impact on the
Chinese economy at USS 7 trillion by 2030-2035, or a
quarter of future GDP. Al's contribution to GDP growth is
estimated to be 1-2% annually.

China’s adoption of Al technologies could also have
implications for social stability (in a supervisory and
security capacity). Still, Al will undeniably benefit a broad
range of the public services we mentioned at the beginning
of this article, such as judicial and medical care.

4 - Castro, D., McLaughlin, M., and Chivot, E., (2019) Who Is Winning the Al Race: China,
the EU or the United States? Center for Data Innovation
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A new world order?

Anticipating Al's challenges to the global order requires a better understanding of the different
fields in which they could have an impact. Georgetown Professor Nicholas Wright distinguishes
three facets, which we summarize here:

EE D

Liberal democracies
could compete with
authoritarianism: New Al-

e Practical Al applications Fundamental research in Al
o ;gdea tha%i P will transform multiple, algorithms is inching towards
moregauthoritarian o fundamental fields: Whether a point of ‘singularity’. This
b enricﬁ - in the transport sector, (e.g. irreversible technological
citizenfand e in autonomous driving cars), growth may have profound
e e in beneficial healthcare consequences on our self-

: Y applications, or social use. concept as humans.

seems to be harder to achieve
in polarized democratic
regimes.

Indeed, any unequal power fight over Al supremacy could undermine the current world order; the
distribution of power between and amongst states and other key actors. If this distribution has
previously allowed a relatively stable pattern of relationships and behaviors, then Al could turn that all
around in a potentially destructive manner.

Al in general is interpreted by a number of scientists as part of a surveillance system, be it by a Silicon
Valley company that can accurately predict behavior and thus potentially manipulate it, or by any
government that is able to closely monitor its citizens.

For these reasons, it may become the newest tool to aim for some kind of global supremacy in
the form of increased soft power, through (for example) the concrete impact of Al applications on
domestic behavior. Indeed, global institutions and norms create a significant arena for competition.




Wise Digital Leadership The New Intelligent

Another threat posed by Al is the possibility of Economy requires multi-
social disorder and political collapse stemming from faceted management talent
widespread unemployment and the gaping inequality — professionals who know
between the Al ‘haves’ and ‘have-nots’. Ethical technology, people and

concerns require a robust civil society. The growing
battle between economic powers risks making
economics even more transactional than is already
the case. One of the major risks is that one party or
another chooses only to magnify the capabilities of Al
without taking its safety aspects into account.

operations. These people are
in scarce supply.

Regulations and some form of global governance may become necessary, and these will need to be
implemented without stifling Al research. As always, we only can hope that the rewards will outweigh
the downsides of this innovative technology. However, this will require social and political choices that
align our interests as a community and society. The aim should not just be to outsmart the other party,
but to be wise enough not to allow destructive forces to prevail.

And yes, we should understand the limits and darker side of artificial intelligence, without
underestimating the scale, scope and speed of potential Al disruption.

Only wise, measured and mindful leaders will be able to define and imagine some form of global good
for these innovative but ethically-neutral techniques, realistically implementing them in our specific
world context.

The last word goes to Jimmy Chen, Managing Partner of Amrop China: “The New Intelligent Economy
requires multi-faceted leadership talent; professionals with sound knowledge of technology, people and
operations management. These people are in scarce supply. Even the most senior digital leaders are
often only in their 30s. If senior IT talent is plentiful, then digital experts are a new breed, emerging only
5-6 years ago in China.” The artificial intelligence race, after all, remains a very human struggle.

Al and Wisdom | Further Reading from Amrop

www.amrop.com/insights
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