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Foreword
Oxford Analytica is delighted to present this Briefing Book for the Horasis
China Meeting 2018 in Kyiv, Ukraine, reflecting our strong partnership with
Horasis. From China’s impressive and accelerating progress in a range of
new technologies to the ambitions and challenges of the One Belt, One Road
initiative and its global implications, these briefs showcase our analysis of key
trends, as you will find every day in the Oxford Analytica Daily Brief.
Oxford Analytica is an international analysis and advisory firm founded in 1975.

Michael Stopford

It draws on a global expert network to serve executives in over 150 major

Managing Director
Oxford Analytica

corporations and professional services firms around the world, as well as leaders
in more than 50 governments and international institutions.
Our Daily Brief service, which monitors worldwide risks, and our Advisory
Practice enable the world’s leading organizations to navigate complex global
environments that impact strategy, investments, operations and policy.
In a landscape of fake news, data manipulation and fragmented authority, we
provide trusted and objective geopolitical analysis. We help make tomorrow’s
world clearer today.
If you have any questions arising from the articles included here, or would like
to know more about our services at Oxford Analytica, please do not hesitate to
contact me.

Michael Stopford
Managing Director
Oxford Analytica
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Polar Silk Road will reshape trade and geopolitics
Tuesday, September 18, 2018
China and Russia are spearheading a major new shipping route through the Arctic
Climate change is leaving Arctic waters navigable for longer periods, opening a new shipping route
from East Asia to Europe along Russia's northern coast. Dubbed the ‘Polar Silk Road’ (PSR) in China
and 'Northern Sea Route' (NSR) in Russia, it could eventually become an alternative to the main Strait
of Malacca and Suez Canal route, altering global supply chains and geopolitics.

The ice-class LNG tanker Christophe de Margerie
docked in an Arctic port (Reuters/Olesya
Astakhova)

What next
Geopolitical competition with Washington will drive Beijing and Moscow to develop the PSR, with
Chinese finance and Russian icebreakers and navigational expertise. The cost, danger and difficulty of
navigating these waters may prevent the route becoming mainstream in the near future, but it will
become increasingly viable over the next decade or two as the climate warms and more 'ice-class'
ships and icebreakers are built. Its eventual impact on supply chains and geopolitics will be
significant.

Subsidiary Impacts
◦ The PSR's economic viability is premised on it being a reliable and safe route; that time is still far
off.
◦ Melting ice will unlock new natural resources and commercial opportunities.
◦ The foremost use of the PSR initially will probably be for shipping resources extracted from the Arctic
to markets elsewhere.
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Analysis
Arctic shipping routes
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There is already shipping through the PSR, but not much. Around 1 million tonnes was shipped in total
last year -- less than sometimes passes through the Suez Canal in a single day.
However, recent weeks have seen milestones:
• A new icebreaking cargo ship from China's COSCO carried its first shipment from China to
Europe.
• The first of what will be regular shipments of liquefied natural gas (LNG) from the Yamal
peninsula in Russia arrived in China, aboard the first commercial gas tanker to travel the PSR
without an icebreaker escort.
• The first container ship to use the PSR is travelling from Vladivostok to St Petersburg -- a trial by
the world's largest shipping firm, Maersk.

China's involvement in the Arctic has progressed quietly

China's Arctic aspirations
China included a route to Europe via the Arctic in its 2017 Vision for Maritime Cooperation under the
Belt and Road Initiative (BRI). Including the Arctic as part of the BRI rationalises China's involvement in
a distant region in which it has no sovereign claim.
Then, in January this year, the government's public relations department published a 'white paper' on
China's Arctic policy. This puts forward the position that China is a 'near-Arctic' state with a legitimate
interest in Arctic affairs and expects active involvement in the region.
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Geopolitical rationale

The Malacca/Suez and the Polar Silk Road shipping routes
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Chinese policymakers have long worried about their country's reliance on the Strait of Malacca. The
knowledge that the majority of China's trade, including 80% of its imported oil, could be restricted at
short notice if the US Navy blockaded the Strait has prompted a search for alternative shipping routes.

Economic rationale
The PSR could reduce the distance to Europe from China by 40% compared to the Malacca/Suez route.
The journey from Shanghai to Hamburg, for instance, is 2,700 nautical miles shorter through the Arctic.

Promising partnership
Russia is an attractive partner to China in the Arctic. Beijing does not regard Moscow as a strategic
threat. Russia would be unlikely to 'close' the PSR, as the United States might close the Strait of
Malacca.
Russia is the country with the most experience in Arctic shipping, and ships of any flag will depend on
Russian icebreakers to escort them. Russia has over 40 icebreakers. The United States and China
have just two. Building more would be neither quick nor cheap: the US Coast Guard and Navy estimate
the average cost of a new icebreaker at 700 million dollars.
Russia is keen to develop the Arctic route in order to collect transit fees and facilitate the extraction and
export of hydrocarbon reserves in its far north.

Resource development
The Arctic has deposits of nickel, copper, coal, gold, uranium, tungsten and diamonds, and produces
10% of the world's oil and 25% of its natural gas. The Yamal peninsula contains the world's largest
proven gas reserves and until recently was largely untapped.
Chinese financial resources and demand for hydrocarbons complement Russia's need for nonWestern export markets and investment in resource extraction.
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China was crucial to the Yamal LNG project, the first gas liquefaction plant in the Arctic (see RUSSIA:
Successful Arctic gas plant will be repeated - November 9, 2017).
China's Silk Road Fund took a 9.9% stake for 12.1 billion dollars and the China National Petroleum
Corporation (CNPC) a 20% stake. Chinese lenders provided further financing at a time when
sanctions prevented the Russian company, Novatek, borrowing from Western banks. China supplied
the plant's liquefaction equipment.
Planning is now well under way for a second plant on the Gyda peninsula, with agreements signed in
November last year between Novatek, CNPC and the China Development Bank.

Arctic resources can be accessed with Chinese investment and
transported to China or elsewhere using PSR infrastructure

Other infrastructure
A consortium led by China's Ministry of Industry and Information Technology and China Telecom
proposes by 2020 to construct a 10,500-kilometre fibre-optic link connecting China, Japan, Russia,
Finland and Norway.
European countries are developing infrastructure at the western end of the PSR. Finland and Norway
are discussing a rail link from northern Finland to Norway's deep-water port of Kirkenes. This would be
the first rail connection from an EU member state to an Arctic Ocean port.

Barriers to development
The PSR is not a straightforward substitute for other routes, and the shorter distance will not
necessarily make it more economical.

Environment
It involves navigating uncharted waters with dangerous icebergs along remote parts of Russia's
coastline.
Even with temperatures rising, weather conditions and ice coverage are volatile. Satellite coverage is
poor, making navigation more difficult. Progress is slower and less predictable, since ice must be
avoided or broken through, making the route unsuitable for shipments with tight schedules. The sea is
shallow so shallow-draft ships must be used.
Moreover, for many years to come the route will not be useable all year round. A study last year
estimated that even by the end of this century it will only be navigable for several months each year.

Ships
Shipping companies, unaccustomed to navigating icy waters, may deem the route too risky. Insurers
will charge high rates, at least initially, and ships will need to be escorted by icebreakers, for which they
will have to pay a fee.
For the foreseeable future, 'ice-class' ships must be used, with stronger hulls and more powerful
engines. One recent study estimates that ice-class ships are 10-35% more expensive to run.
New icebreaking cargo ships reduce the need for an escort, but are expensive. The LNG carriers
travelling from Yamal to China cost 320 million dollars each, some 75% more expensive than an
ordinary LNG carrier of similar capacity.
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Legal wrangles
Russia claims the right to regulate shipping through the PSR. It charges transit fees and requires
shipping firms to use Russian icebreakers.
Beijing explicitly acknowledged this right when Russia agreed to China joining the Arctic Council (the
main multilateral forum for Arctic governance) as a permanent observer in 2013.
However, the legal basis of Russia's claim is open to challenge (see RUSSIA: Moscow will press
Arctic claims - February 24, 2017).

Lack of intermediate markets
Long-distance shipping usually stops at intermediate ports to load and unload cargo, but the Siberian
coastline does not have population centres with their own demand, unlike the South-east Asian and
Mediterranean ports along the Malacca/Suez route.
All these factors will slow down the PSR's development.
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Guizhou province may grow into China's big data hub
Monday, September 10, 2018
The once-poor inland province of Guizhou is transforming into a technology hub
Under the 'Made in China 2025' industrial policy framework, the provincial government of Guizhou, a
Chinese province showing GDP growth twice as fast as that of the country, is betting on using big data
to drive its economy, with extensive support from a central government that aims to make Guizhou the
‘Big Data Valley’ of China.

Computer code on a screen above a Chinese flag
(Reuters/Thomas White)

What next
With global firms such as Apple expected to launch their data centres in Guizhou soon, the province is
well-positioned to establish itself over the next decade as China's hub for data storage. Internet-based
companies and others operating in the China market will have to deal with the data centres based out
of Guizhou for storing data locally within China, as the law now requires them to do.

Subsidiary Impacts
◦ Backed by a large amount of credit, Guizhou will continue to be among China's fastest growing
provinces.
◦ State firms working in power, energy and infrastructure will get a boost from the construction of data
centres.
◦ The provincial government will invest in building skills and could introduce new IT and engineering
programmes.

Analysis
As China's economy adjusts to a slower pace of growth, Guizhou (population 35 million), in the
mountainous southwest and once one of the poorest provinces, is gaining attention among
policymakers and businesses.
Its GDP growth rate was 12% in 2016 and 15% in 2017 -- more than twice the national level.

China: Guizhou province’s GDP by sector (billion renminbi)
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China: Value of secondary sector by type for Guizhou province (billion renminbi)
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Much of this growth has been funded though debt. By 2016, the value of outstanding debt owed by
provincial government stood at 520 billion renminbi (76 billion dollars).

China: Guizhou provincial government revenue and expenditure (billion renminbi)
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State-owned enterprises (SOEs) in the province saw a sudden jump in the net value of operating
profits and assets, showing the hand of the state at work. Many SOEs get their funding from local
government financing vehicles and state-owned banks (see CHINA: Industrial policy will evolve under
US pressure - August 17, 2018).
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China: Operating profits of Guizhou local government SOEs and assets (billion renminbi)
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'Big Data Valley'
Until recently, Guizhou's efforts to move away from dependence on agriculture focused on industries
such as tourism and pharmaceuticals (see CHINA: Healthier housing dynamics would boost growth March 30, 2017).
Over the past two years, however, the provincial government has emphasised building a 'big data'
ecosystem in the province. Most provincial government policy documents from 2017 onwards use the
catchphrase 'Big Data Valley'.
The idea is to attract technology giants such as Tencent and Apple to set up their data centres in the
province, which will give smaller firms involved in data mining and storage the confidence to enter. The
provincial government also hopes to attract start-ups that can act as software-as-a-service companies
working on the data. The resulting 'ecosystem' would include tech firms of all sizes, accompanying
investors and small businesses that provide data analytics services. This is a long-term plan that
could take 10-15 years.

Cooling costs
The rationale for setting up data centres in a relatively backward province is that the mountains, caves
and cool climate help bring down the cost of cooling, which is one of the largest expenses for the giant
server complexes that the big data industry needs (a conservative estimate puts it at around 20% of
total costs).
China's three largest telecoms operators (China Unicom, China Telecom and China Mobile) are
setting up cloud data centres in the province. Huawei's global private cloud centre has also started
construction, with an estimated total investment of 8-10 billion renminbi.
Internet giants Alibaba and Tencent have also moved to establish cloud computing bases and big data
centres in the province. Apple is set to open its first data storage centre there by 2022.
According to the statistics from the provincial legislature, there were fewer than 1,000 big data
companies running in the province in 2013 but by 2017 there were more than 8,900.
Some 28 big data scientific research institutions have also been set up, and 23 incubators and
investment organisations.
Together the industry contributes to more than 20% of economic growth, according to state media.
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20%

The big data industry's estimated contribution to provincial GDP
Guiyang Big Data Exchange, the first of its kind in China, started operations in April 2015 with a total of
2,000 members trading data-related assets and services and transactions so far exceeding 45 million
dollars.
Chinese technology giants are offering support to the government's plans. Ma Huateng, chairman and
CEO of Tencent, announced in March that the company would set up its data servers in caves in the
mountains of Guizhou.
Such moves are altering Guizhou's popular image from that of a backward province to an up-andcoming technology hub.
The primary driver of the industry and much of the economic benefits accruing from it is the GuizhouCloud Big Data Industry Development Company, which was approved by the provincial government in
November 2014 and launched with a registered capital of 235 million renminbi.
The company has been tasked with promoting the development of a big data ecosystem in the
province. It is sponsored by the Guizhou Big Data Development Administration and supervised by the
Board of Supervisors of Guizhou State-Owned Enterprises.
Guizhou-Cloud Big Data also launched and manages a fund dedicated to the big data and electronic
industries in the province. It also owns large data-processing, storage and mining capabilities that it
offers to other firms.
There is also a state directive to build an investment and financing platform for Guizhou's big data and
IT industry.

Political significance
Guizhou is seen as a testing ground for central policy experiments and projects. It is also, as one of the
poorest provinces, somewhere that politicians aspiring to join the top leadership sometimes go to
prove themselves.
This includes Hu Jintao, who served as party secretary of the province (1985-88) and later became
China's president (2003-13).

Guizhou province can be a stepping stone to the top leadership

The most recent prominent name to lead the province is Chen Min'er, who was deputy and then party
chief of the province between 2012 and 2017. Last year, Chen was moved to Chongqing (a horizontal
move that is in practice a promotion) and also joined the Politburo. He is believed to be President Xi
Jinping's ally and protege.
While heading Guizhou, Chen Min'er brought in Chen Gang as party chief of Guiyang, the provincial
capital. Chen Gang had previously set up Zhongguancun, Beijing's technology and ICT innovation hub
located next to China's two top universities.
Guizhou province is presently led by Sun Zhigang, who joined the Party's Central Committee last year.
If Sun maintains a high growth rate and is able to reduce poverty levels while also making Guizhou a
hub for high-end technology, that would do much to help him further ascend the Party hierarchy (see
CHINA: Major progress likely towards 'zero poverty' - May 3, 2018).
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Robots will be crucial to East Asia’s future
East Asia’s major economies are the world leaders in robotics in several respects

China
World’s largest robot market
Has the fastestgrowing robot market

South Korea
World’s second largest robot market
Has the highest number of
robots per worker

Sources: International Federation of Robotics, Oxford Analytica

East Asia contains the world's most automated economies

Asia is the region of the world
with highest growth rate in
robot installation

500
250
100
50

ROBOT DENSITY

0

Number of multipurpose industrial robots per
10,000 employees in the manufacturing sector

Demographic crises in East Asia’s large economies will
encourage the adoption of robots. Declining workforces
and rising labour costs (especially in China) will drive
adoption of industrial and service robots. Demographic
aging will drive demand for service robots in health and
elderly care.
South Korea last year introduced the world’s first ‘robot
tax’ to cushion the impact of automation on workers; its
neighbours are unlikely to follow in the near future: China
is still funnelling generous subsidies into automation and
development of its robotics sector, while Japan already
faces a shortage of workers and has the most advanced
demographic crisis.

Japan
World’s third largest robot market
The worlds’ largest exporter of
robots

_ A high degree of cultural acceptance and positive
attitude towards robots will lower resistance to
automation in East Asia.
_ China’s robotics policies risk incentivising quantity
above quality, but it will need the latter if it is to achieve
its export ambitions.
_ Taiwan is the regional laggard, but it too must automate
if it is not to fall further behind its regional competitors.
_ Robot density is falling in the automobile sector in
Japan; South Korean autos may see the same trend, but
adoption will rise in services.

See also: Japan’s robots will lose ground to foreign advances -- October 13, 2017
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'Made in China 2025' will evolve under US pressure
Friday, August 17, 2018
China's 'Made in China 2025' plan has become a byword for practices that US firms and
policymakers consider unfair
At the heart of the current US-China confrontation over trade and investment is China's ambition to
challenge US technological and industrial superiority. This ambition is now often treated as
synonymous with its best-known element, the 'Made in China 2025' initiative (MIC 2025) -- a grand plan
that sets ambitious targets for expanding high-end manufacturing.

Crew members chat beside a GuangzhouShenzhen-Hong Kong Express Rail train stations
at a depot in Hong Kong, China August 16, 2018
(Reuters/Bobby Yip)

What next
To maintain its technological advantage, the United States might target MIC 2025 in ways that go
beyond the WTO’s framework, which treats non-tariff barriers and countervailing measures as shortterm approaches with a fixed time span. Beijing might respond by lowering the profile of its industrial
policies and reducing the amount of information it discloses, especially with respect to critical projects
in priority industries.

Subsidiary Impacts
◦ An uneasy relationship between China and the West regarding technology might delay release of
technical standards for emerging technologies.
◦ China will invest heavily in its basic scientific research capabilities, but will not match the United
States any time soon.
◦ It may become more difficult to obtain critical information on high-tech sectors and policies if
government decides to downplay them.

Analysis
Google web searches for 'Made in China 2025' almost doubled this July in the United States,
according to Google Trends. Most searches came from the District of Columbia.
The MIC 2025 plan was released in May 2015 and a month later a leading group headed by Politburo
member and Vice-Premier Ma Kai was set up to oversee its implementation. The plan was updated in
January this year.
However, officials at the Ministry of Industry and Information Technology (MIIT) have repeatedly insisted
that the ambitious targets set under MIC 2025, unlike China's regular Five-Year Plans, are not an
official policy.
One reason why Chinese officials refuse to recognise MIC 2025 as an official policy is because it sets
quotas for self-sufficiency in high-end technology that could violate WTO rules against technology
substitution.
So MIC 2025 is called a 'guiding framework' and official policies have been released for each specific
industry (for example, the Next-Generation Artificial Intelligence Development Plan) (see CHINA: AI plan
lays foundation for long-term strength - July 9, 2018).
In 2017, China released eleven supporting implementation and action plans for specific industries and
the High-end Smart Remanufacturing Plan (2018-20) for implementing MIC 2025.
So China's industrial policy since 2015 can be best understood as operating under the framework of
MIC 2025 through other official policies that operate in a top-down, coordinated and state-directed
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fashion that is implemented with the combined support of provincial governments, state-owned
enterprises (SOEs) and private enterprises through institutional backing, often set up in the form of
industry financing vehicles.
A US Chamber of Commerce report on MIC 2025 noted the announcement in Chinese media of
roughly 800 state-guided funds with a combined value of 2.2 trillion renminbi (320 billion dollars)
across a range of industries to support MIC 2025. Much of this funding is granted to SOEs and in
accordance with provincial government plans.
Provincial governments often have a strong role to play in industrial policy. Local governments release
their own five-year plans alongside the central government's and are responsible for financing and
implementation of those plans, under direction from Beijing. SOEs based locally also have a role.

China: Industrial policy focus areas of select provinces and municipalities
Province/municipality
Beijing

Focus of industrial policy
Mobile internet technologies, integrated circuits, healthcare technologies

Chongqing

Electronics, new material engineering

Guizhou

Big Data, pharmaceuticals

Tianjin

Integrating IT into high-end manufacturing, robotics,
3D-printing technology

Anhui

Green manufacturing and smart manufacturing technologies

Guangdong

Integrated circuits and electronic components, operating systems and
industrial software, transportation equipment manufacturing
(ship-building and railways)

Hebei

Telecommunication, Internet of Things
Source: Oxford Analytica

A top-down framework implies coordinated actions by stakeholders
and institutions

Top-down policymaking
Top-down policymaking means that stakeholders are often connected across institutions and operate
in a coordinated fashion, especially for the critical technologies labelled 'priority industries' under MIC
2025.
Tsinghua Unigroup -- the wireless systems chip designer whose 23-billion-dollar bid for Micron
Technologies in 2015 was blocked by the US government -- is an example of how SOEs, public
institutions, private investors and industry alliances are interconnected.
Tsinghua Unigroup is 51% owned by Tsinghua Holdings, a wholly owned subsidiary of Tsinghua
University (and hence an SOE). The remaining 49% stake is owned by Beijing Jiankun Investment
Group, an asset management firm led by Zhao Weiguo, the deputy director-general of the China HighEnd Chip Alliance.
A top-down directive pushes all such stakeholders in a single direction, for example, to improve
China's semiconductor design and manufacturing capabilities.
The interlinkages within China's industries allow innovative strategies in response to technological
restrictions imposed by the United States (such as the Committee on Foreign Investment in the United
States blocking Chinese technology sector investments) (see CHINA/US: Neither side will budge on
tariffs - July 11, 2018).
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R&D in China focuses on quantity rather than quality, and
experimental development rather than basic science

R&D focus
China invested roughly 291 billion renminbi in high-technology industries in 2016, National Bureau of
Statistics data show.

China: R&D expenditure (billion renminbi)
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It is catching up with United States in R&D spending, but quality-adjusted measures of scientific
production (publications among the top 10% most-cited) show China lagging far behind. This is
reflected in its balance of payments for charges on use of intellectual property rights (patents,
trademarks, copyrights, industrial designs and trade secrets).
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Source: World Bank

One of the reasons is that most of the R&D funding in China is directed towards practical uses for the
market and is usually carried out by the private sector, instead of basic and applied research (which
focuses on studying scientific phenomena and does not have any short-term marketable returns).
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China: Expenditure on experimental development vs basic and applied research
(billion renminbi)
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Such focus on experimental development allows China to upgrade its technological capabilities
through rapid product and process innovation (the reason China has gone from 'copycat' to an
'innovator'). However, unless it develops a knowledge base relevant to basic research, China cannot
rival the technological and scientific pre-eminence of the United States.
Chinese policymakers wish to change that and are spending generously to achieve this goal.
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China will make rapid progress in autonomous vehicles
Tuesday, July 31, 2018
Autonomous vehicles are in the vanguard of China’s plans to surpass the United States
in artificial intelligence
Chinese policymakers believe the size of their domestic market will give China’s vehicle makers the
scale to lead the world in autonomous cars. The National Development and Reform Commission
expects that 50% of new vehicles sold in China by 2020 will be ‘smart cars’, that is, with partial or fully
autonomous functions.

A Changan Automobile engineer lifts his hands off
the steering wheel as the car is on self-driving
mode during a test drive (Reuters/Kim Kyung)

What next
National champion Baidu's bet on the 'open-source' business model winning out over vertical
integration, and transport-as-a-service winning out over private vehicle ownership plays to China’s
strengths. It will allow development of many low-cost vehicles from different manufacturers (the
preferred Chinese approach to innovation) and commoditise a large part of the market for new
vehicles, giving low-cost mass producers such as China's an advantage.

Subsidiary Impacts
◦ Policies do not explicitly favour fleet vehicles over private cars, but fleet vehicles are likely to lead
adoption.
◦ Self-driving fleet services are a future way to provide mobility for a growing elderly population.
◦ Regardless of international concerns about protectionism, all levels of government will use
preferential procurement to support the sector.
◦ China's civilian autonomous vehicle sector will benefit from dual-use technology developed by the
military.

Analysis
China's plans for autonomous vehicles have been laid out in successive national five-year plans, in the
2015 roadmap from the Ministry of Industry and Information Technology (MIIT) for the development of
the automobile industry and in the 2017 one for the development of AI (see CHINA: AI plan lays
foundation for long-term strength - July 9, 2018). Autonomous vehicles are a key sector of 'Made in
China, 2025' initiative.

Fleets first
China does not have an ingrained culture of private-car ownership like the United States. Similarly,
public transport does not carry the stigma it has in the United States of poor service and (for buses) an
association with travel for the poor -- all factors favouring fleets.
Shared transport meets other policy goals, including more efficient use of congested urban roads,
reducing traffic fatalities, promoting smart cities and curbing air pollution (as autonomous vehicles are
most likely to be electric powered).
The known routes and schedules of city bus routes and local 'last-mile' taxi services provide less of a
challenge to sensor and mapping technologies than a car that has to be able to go anywhere at any
time, thus making fleets good early candidates for self-driving technology. That, in turn, will accelerate
development.
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Defined routes and narrow geographical range make fleets ideal
early adopters

State and private combination
China is pairing dominant state-run vehicle manufacturers with private-sector technology firms such as
Baidu, Alibaba and Tencent. This gives the industry a powerful combination of innovation and subnational political connections.
The salience of the latter is that MIIT's 2015 document says policies supporting the rapid development
of sector are to be implemented by authorities at provincial, municipal and local level. This implies a
range of pilot schemes for testing, regulation and eventual implementation. These are increasingly in
evidence.
For example, Baidu, which has been designated the autonomous vehicle specialist on China's AI
'national team', already has the regulatory and infrastructure support of several city governments to
introduce its autonomous minibus, the Apolong, on set routes, initially within enclosed areas such as
airports and tourist sites.

Baidu's Apollo
The Apolong uses technology developed by Baidu's AI autonomous driving platform, Apollo, which is
intended to become the hub of China's autonomous vehicle development. In mid-2017, Baidu, with
official prompting, made Apollo open-source.
By pooling data, including road-test data, vast quantities of which are needed to 'train' autonomous
vehicle, and using a common open-source platform, Apollo members will benefit from network and
data economies of scale. Baidu says Apollo has 116 partner companies including US and European
firms such as Ford Motor, Intel, Microsoft and Nvidia and Bosch.

Economies of scale made possible by an open-source platform will
accelerate the development of the sector

State support
As with AI overall, the scale of China's state subsidies for autonomous vehicle development is closely
guarded, but the state supports development in various ways.

Coordination of state-owned and private firms
Chinese private-sector firms are more accepting of a close relationship with the state and support for
achieving nationally planned goals than their Western counterparts.
This is reinforced by mechanisms that are informal (signalling and a presumption on the part of
authorities of private-sector 'patriotism') and formal (Party cells in companies and ministry and Party
sway over licences and procurement decisions) (see CHINA: Party will reassert control over business January 23, 2018).

Regulatory flexibility
Beijing became the first city to allow open-road autonomous vehicle tests in December 2017, in sets of
up to five vehicles that have passed tests in designated closed zones. Shanghai, Chongqing and
Shenzhen have followed with their own rules.
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The first national rules were circulated by MIIT in April. They cover the vehicles, their technology and
manufacturers and mandate cities to identify zones suitable for testing and to improve and construct
roads to make them safer testing environments. They give local authorities a free hand in developing
pilot schemes.
MIIT is also developing technical standards to promote the development of the sector, including for
communication between autonomous vehicles, regulatory guidelines and a timetable for establishing
the technology standards that will be needed for the support infrastructure that autonomous vehicles
will need, from dedicated road signage to charging stations and reliable wi-fi.

Investment
State planners direct investment into technologies that autonomous vehicle manufactures will need,
such as powertrains, battery storage and powerful microchips that Chinese firms currently rely on US
manufacturers to supply. This is also facilitated by state-backed loans and innovation investment
funds. Local governments supplement national efforts in order to attract the investment to boost local
economies.

R&D
Further R&D funding is funnelled through universities, notably Tsinghua and the MIIT-supervised
Beijing Institute of Technology (BIT). The municipal authority in Fangshan, where BIT has a campus, is
creating an autonomous vehicle testing zone in the district, underscoring how parts of the state
cooperate to boost the industry.
The military has a secret but generously funded research programme for autonomous vehicles (and
weapons). Some technologies will cross into the civilian sector.

Procurement
All levels of government and state agencies have huge potential buying power that can support the
sector's development.
For example, the first test customer for start-up Uisee's prototype freight-moving autonomous vehicles
was Guangzhou's Baiyun International airport. Uisee also partners with municipally run industrial
parks.

'Techno-utilitarianism'
Kai-fu Lee, the former head of Google China turned venture capitalist, has described China's approach
to developing the sector as 'techno-utilitarianism' and believes regulatory regimes will take the same
iterative approach as autonomous vehicles and services are commercialised.
Most city authorities will see their role to be enabling and regulatory, providing support for local firms
(private and state-owned) to develop new technologies and safe testing environments.
Once autonomous vehicles are driving widely, the role of cities role will change to regulating safety,
and the reach and service levels that are offered within their jurisdiction, again favouring fleets.
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Service sector creates jobs and problems for China
Monday, July 30, 2018
Improved methodology makes credible claims of low unemployment but living standards
may be falling for many nevertheless
China’s urban unemployment rate averaged just under 5% during the first half of 2018, according to
new official statistics. The government claims that a new methodology adopted to produce them
gauges the level of joblessness better than the previous, largely useless, figures. However, the new
data still do not reveal the whole picture: they exclude workers in rural areas (nearly half the workforce)
and mask instability in the urban job market.

Recruitment information is posted at a job market in
Qingdao (Reuters/China Daily)

What next
Manufacturing growth will slow but employment opportunities in China’s rapidly expanding service
sector will continue to grow. That growth will be bumpy, however, with intense competition leading to
wage stagnation and more precarious employment. The headline unemployment rate should remain
relatively low but the quality of jobs available is unlikely to improve in the near future.

Subsidiary Impacts
◦ The growing number of workers in the gig economy will stage strikes and protests in order to
improve their pay and working conditions.
◦ Rural women, the elderly, disabled and poorly educated workers in particular will struggle to find
secure employment.
◦ Imbalances in the employment market will remain a serious challenge for the Chinese government
for many years to come.

Analysis
For the most of the 2010s, China's official unemployment rate hovered steadily around 4% and the
number of unemployed persons remained stable at around 9 million.
This data was extremely limited and never considered a reliable economic indicator. It was based on
the proportion of registered unemployed to the total number of employed urban workers.
It excluded all rural workers, rural migrants and foreign workers, and failed to account for those in
insecure, part-time or casual work. It was further compromised by the fact that many workers either
could not register as unemployed or never bothered to register because the benefits were so low.

Better data
In January this year, the National Bureau of Statistics (NBS) introduced a new system based on
surveys of workers in urban areas using definitions of employment and unemployment specified by the
International Labour Organization (ILO):
• Unemployment covers people who are out of work, want a job, have actively sought work and
are available to start work within a short period of time.
• The economically active population are those who are either in employment or unemployed.
• The unemployment rate is the percentage of economically active people who are unemployed
on the ILO measure.
The NBS claims that this new system makes China's unemployment rate directly comparable with all
other countries using internationally accepted standards, under which the average unemployment rate
is 6.6% in developed countries, 5.5% in developing countries and 5.7% globally.
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What the data show
China's urban unemployment rates for the first six months of 2018 climbed from 5.0% in January to
5.1% in March before falling to 4.8% in June. The rates for China's 31 major cities were between 0.1
and 0.2 percentage points lower, standing at 4.7% in June.

China: Official unemployment rate, 2018 (%)
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Source: NBS

The relatively low numbers have once again raised doubts about the data's reliability. However, a rate
of around 5% in China's major cities is plausible given the sustained and rapid growth in services.
The Caixin China General Services Business Activity Index, which tracks the service sector, rose from
52.9 in May to 53.9 in June, the fastest pace in four months. The employment and new business
indexes rose moderately.
Moreover, China now has a highly developed and extensively used online recruitment network, making
it much easier for jobseekers to find employment just by looking at their phone.

Online recruitment makes finding work faster and easier
Limitations
The new figures improve on the old system, but they still only provide a partial picture.
The most obvious limitation is that although the data now include rural migrant workers who are
employed or seeking work in urban areas, they still exclude the workers based in rural areas, who,
according to government statistics, account for about 46% of all employed persons.
Although there are fewer employment opportunities in rural areas this need not automatically translate
into higher unemployment rates. China's 287 million rural migrant workers are testament to the fact
that the workforce is highly mobile and jobseekers can move to areas of greater economic opportunity
if needed.

Unemployment is not necessarily higher among rural workers
However, rural women, the poorly educated, the disabled and the elderly are certainly more likely to be
unemployed or at least limited to jobs that are low-paid, insecure and often hazardous.
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Worse jobs
One area of employment now largely occupied by rural workers is the haulage industry, which has
expanded rapidly over the last decade as domestic demand for a vast array of consumer goods
increases.
However, the pay and working conditions of China's roughly 30 million truck drivers have deteriorated
noticeably over the last year to the point where truck drivers had no option but to organise a series of
nationwide strikes in early June in protest at low haulage rates (now largely determined by online
platforms such as Manbang), rising fuel prices and repair costs and the constant arbitrary fines
handed out by local transport police. Many drivers struggle to break even and are forced to take any
work they can get even if that means being away from their families for weeks, working twelve-hour
days, and eating and sleeping in their cabs.
Employment is precarious for many workers in urban areas too. There has certainly been rapid growth
in the new economy, but competition in many areas is intense, leading to workers' incomes being
squeezed or withheld altogether. Food delivery workers, ride-hailing taxi drivers and couriers have all
staged regular protests this year over cuts in delivery rates and delivery times, increased penalties and
restrictive work practices imposed by the online platforms they work for.
There have also been numerous business failures in the service industry which have led to mass
layoffs and protests (see CHINA: Protests present new challenges to government - March 16, 2018).
In late April and early May, two major interior design companies with hundreds of branches all over
China went bankrupt, leaving employees without jobs and millions of renminbi in unpaid wages. In
July, a domestic services company also suddenly went out of business, sparking protests by workers
and customers in around a dozen cities.
There are huge imbalances in the employment market. Certain jobs are highly sought after, others
largely ignored. As a result, many workers -- especially new graduates -- are forced to accept positions
that pay much less and are far removed from the jobs they originally applied for.
Those who manage to land their dream job are not necessarily better off (see CHINA: Monopolies and
abuses hold back tech sector - February 12, 2018). In the high-tech boom town of Shenzhen, for
example, the most popular job is Java engineer, with more than 14,000 applicants every day, according
to recruitment website Zhaopin. This intense competition means that many employees have to work
late nights and weekends to avoid being replaced. High-tech company employees are well-paid but in
return, as one industry observer puts it, "the boss basically owns you."
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China pension reforms create new markets
Friday, July 13, 2018
Facing a looming demographic crisis, China is expanding and centralising its pension
system
The government on July 1 launched a scheme to redistribute pension funds from rich provinces with
surpluses to poor ones with deficits. Pressure on the pension system is one result of rapid
demographic ageing -- one of the most pressing issues facing China's government. The gap between
pension contributions and benefits paid out could approach 100 billion dollars by 2020. Various
reforms over the past few months aim to make pension schemes more sustainable.

Zhou Jingzang (R), 77, undergoes mental health
therapy with social worker Chen Meiling in the
Beijing First Social Welfare Institution affiliated
nursing home (Reuters/Kim Kyung-Hoon)

What next
The reforms will likely reduce the immediate pressure and make pension schemes more sustainable.
However, they fail to address regional imbalances and inequalities between social groups fully. Efforts
to centralise the pension system at the national level appear limited; this reform has been announced
for decades but still faces tremendous difficulties.

Subsidiary Impacts
◦ Private and commercial insurance, now encouraged by Beijing, will likely grow rapidly in the coming
years.
◦ Insurance products and public pension funds investing in equities will contribute to the development
of China's financial markets.
◦ The minimum benefits for the rural basic pension will rise, but enormous imbalances will persist
between urban and rural residents.
◦ Although not currently open to foreign players, a huge market in private pensions could open in the
future as the industry matures.

Analysis
China last year counted 240 million people aged over 60, accounting for 17.3% of the population. By
2030, they are expected to amount to one-quarter of the population (see CHINA: Gains from one-child
policy's end may not last - December 29, 2017).

One-quarter

Expected share of population over 60 by 2030
Some provinces already face a shortfall of pension funds. The government does not release official
data, but Wang Dehua, an expert at the National Academy of Economic Strategy in Beijing, has
estimated the pension gap between workers' contributions and benefits paid out will reach 600 billion
renminbi (94 billion dollars) in 2018 and around 1 trillion renminbi by 2020 if the system is not
reformed.
Pilot programmes have been introduced to encourage the development of commercial pension
insurance, inject money into existing pension funds, centralise pension fund management and
increase minimum benefits.
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Pension 'pillars'
The division of pension schemes into 'pillars' has been encouraged by the World Bank since the
2000s and is now widely used internationally.
In China, the first pillar, the 'basic pension', comprises several schemes catering to different social
groups (urban employees, public servants and rural residents). It relies on both individual
contributions and state subsidies. It covers 900 million people and manages funds of 4.5 trillion
renminbi at the provincial and sub-provincial level.
The second pillar, covering only urban employees and public servants, is a non-compulsory enterprise
annuity, managed by companies. It currently covers around 23 million people and amounts to 1.3
trillion renminbi.
The Ministry of Human Resources and Social Security announced in February the establishment of a
'third pillar' -- private and commercial pension schemes for individual savers.
Pilot programmes launched in Shanghai, Fujian and Suzhou offer tax deductions to encourage private
'pension insurance'. Individuals will get tax breaks for buying insurance-based pension products up to
a value of 1,000 renminbi per month or 6% of their salary, whichever is greater.
Private savings are expected to ease pressure on the first two pillars and contribute to the development
of China's booming insurance market. The commercial pension insurance sector could grow 21%
annually and reach 11 trillion renminbi by 2025, KPMG forecasts.
This will ease pressure on pensions in the long term, but the government is also finding new ways to
inject money into existing funds, diversify their assets and increase their value.

Diversifying pension fund assets
Since 2016, provincial-level governments are increasingly investing their pension funds in stocks and
assets, instead of leaving the funds in banks, or investing in treasury bills to increase their value. In
March this year, twelve provincial-level regions signed contracts to entrust a total of 475 billion renminbi
in pension funds to the National Council for Social Security Fund (sic) (NCSSF).
Created in 2000, the NCSSF is China's social security reserve fund to supplement and adjust social
security spending. It has broader mandates than local governments to invest in riskier assets and
rules for entrusting pension funds have been relaxed over the last two years.
In November 2017, China also started a pilot programme to transfer state-owned companies' shares
to pension security funds, in order to inject money without raising contribution rates. According to the
Ministry of Finance, 10% of state-owned equity in a few selected enterprises will be transferred to the
NCSSF or wholly state-owned companies, which will be allowed to use the funds but not to be involved
in management decisions of the companies. The programme is expected to expand to more firms this
year.

Centralising pensions
Another important reform is centralisation of the pension system at a national level.
Since the late 1980s, successive governments have tried to centralise the pension system; first from
the county and municipal level to the provincial level, then from the provincial to the central level.
However, in most places, meaningful centralisation has not happened. Instead of pooling pension
funds, most provinces have only established adjustment funds to help poorly performing counties and
cities.
This seems to be the path chosen by the current administration to homogenise pensions at a central
level, despite calls at the Party Congress last year to step up centralisation efforts.
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Last month the State Council announced a plan to establish a central adjustment fund for urban
employees' basic pension from July 1. This fund will pool a portion of the pension funds of all
provinces -- 400 billion renminbi annually in total, Caixin estimates -- and redistribute it to the provinces
that need it most.
This fund will ease some of the regional imbalances that cripple the pension system, but it is unlikely
to solve the issue. Currently, Guangdong province's employees' basic pension fund boasts a surplus
of 726 billion renminbi thanks to its abundant young migrant workforce, while the province of
Heilongjjiang in the north-eastern rust belt has a deficit of 23 billion. The adjustment fund only
concerns urban employees' schemes, entirely leaving rural pensions to provincial and sub-provincial
(mostly county-level) management.

The greatest imbalance in the pension system is the rural-urban
divide

Increasing rural minimum pensions
The basic pension plan for rural residents and unemployed urbanites is one of the three schemes
comprising the 'first pillar' of the pension system.
Unlike the urban schemes, which concern employees in enterprises and in public service, rural
benefits have remained at a very low level. While urban benefits depend on individual salaries (the
higher the salary, the higher the retirement benefits), rural basic benefits are fixed within local areas,
unless complemented by pay-as-you-go individual accounts.
On May 14, the Ministry of Human Resources and Social Security announced it would raise the
minimum standard of basic pensions for rural residents to 88 renminbi per person per month, from
the previous level of 70 renminbi.
This increase will not bridge the widening gap between rural and urban pensions (see CHINA:
Reducing inequality will become harder - July 3, 2017). Urban pension funds per participant are about
ten times higher than for rural pension funds, and state subsidies per participant are about four times
higher in the urban schemes. In 2016, state subsidies to rural pension schemes grew by 2.4%, while
they grew by 10.2% for urban company employees.
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China expects bright future for blockchain technology
Thursday, August 9, 2018
China has invested heavily in blockchain, despite the government’s opposition to private
cryptocurrencies
After being left behind (mainly by the United States) on critical technologies such as microprocessor
design, telecommunication and space engineering, the current Chinese leadership regards
technological innovation as a top national priority. In particular, the development of the distributed
ledger technology, blockchain, as a cross-industry transformative platform has been written into
China’s 13th Five-Year Plan covering 2016-20.

A cryptocurrency mining computer equipped with
high-end graphic cards on display at a computer
mall in Hong Kong (Reuters/Bobby Yip)

What next
China has some of the toughest rules in the world on cryptocurrencies but sees the underlying
blockchain technology as an opportunity to gain global economic and technological leadership. As a
more efficient and transparent way to raise funds and conduct certain transactions, blockchain is likely
to be embraced by businesses from all industries, with initial coin offerings (ICOs) reducing the cost of
raising funds, especially for start-ups.

Subsidiary Impacts
◦ Blockchain technology will be applied to fields such as gaming, global online payments, digital
advertising and public service management.
◦ The decentralised nature of cryptocurrencies impedes effective regulation.
◦ The Chinese government will remain deeply divided on the issue of cryptocurrencies.
◦ The United States will probably legalise cryptocurrency exchanges and ICOs soon, followed by
Singapore and China.

Analysis
In September 2017, the People's Bank of China banned ICOs in China, triggering turbulence in the
cryptocurrency market. Yet the market recovered: bitcoin's price touched 20,000 dollars from a low of
3,000 dollars over the following three months.
The ban proved ineffective due to the cryptocurrency's global market and decentralised nature, and
because existing laws do not regulate cryptocurrency-related activities. The rising prices of bitcoin and
ethereum encouraged large token holders to reinvest the two leading cryptocurrencies into newly
established projects with strong growth potential.
Cryptocurrencies are likely to become more important given their large market capitalisation -- currently
some 225 billion dollars, according to CoinMarketCap, a website that tracks cryptocurrency prices.
They are not only likely to be applied in more areas but also likely, over time, to draw in large traditional
institutional investors. Venture capital funds in China have already established vehicles to invest in
tokens in expectation of better regulation in future (see INTERNATIONAL: Cryptocurrency regulations
will vary - May 10, 2018 and see INTERNATIONAL: Policy will combat crypto asset crime - March 15,
2018).
Meanwhile, China will concentrate on developing the blockchain technology underlying
cryptocurrencies.
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Blockchain
Technological innovation has become a particular priority in China amid:
• rising trade tensions with the United States and events such as the ZTE ban; and
• growing technological competition between the two countries in key areas of emerging
technology such as artificial intelligence.
In contrast to other technological segments that are heavily protected by intellectual property laws, core
blockchain technology is mostly open source. This makes it low hanging fruit for Chinese corporates.

Scope of adoption
In China, the technology has been applied in the private as well as the public sector.

Public sector
Governments and especially state-owned enterprises (SOEs) have embraced blockchain technology
without cryptocurrencies to increase transparency and efficiency of certain applications, notably
banking transactions and data registration of local real estate ownership (see CHINA: Blockchain
benefits come at a price - May 12, 2017).
The blockchain involved in such applications is normally private chain and consortium chain
technology. Examples include IBM solutions to Chinese banks and Jack Ma's recent initiative to
combine AliPay and blockchain to facilitate easy and fast international wire transfers.

Private sector
By contrast, private firms favour blockchains with cryptocurrencies. Companies have created public
blockchain infrastructures and decentralised applications based on existing public blockchains such
as ethereum.
Start-ups, in particular, opt for this route since the secondary market for cryptocurrencies gives them
more flexibility to raise money and cash out.
Meanwhile, many publicly listed companies in China would like to issue tokens of their own but are
unable to do so for two main reasons.
Firstly, transforming traditional businesses to blockchain applications is difficult because of the conflict
between the business model, which focuses on cash flow and profit expectation, and protocol/token
economy design, which focuses on fairness and token liquidity.
Secondly, they fear being regulated and punished by financial regulators.

DLT evolution
Meanwhile, the fundamental distributed ledger technology (DLT) is evolving quickly.

First generation
The first generation of DLTs is based on the 'Proof of Work' (PoW), the 'Proof of Stake' (PoS) or the
'Byzantine Fault Tolerance' (BFT) consensus.
PoW models achieve the highest level of decentralisation but require intensive computational power
(and so energy) that mostly facilitates payment-focused cryptocurrencies, while PoS consensus
requires less computation power but reduces the fairness of the ledger. BFT consensus is a
communication-heavy protocol. On its own, it is used mostly in private and consortium chains.

Second generation
The second generation of DLTs mostly involves smart contracts that enable 'Turing-complete'
programmes (any programmes that are universally computable) to run on decentralised networks.
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Delegated versions of existing consensus models were invented, such as 'Delegated Proof of Stake'
and 'delegated Byzantine Fault Tolerance'. These consensus technologies use delegation
mechanisms to reduce processing time but weaken the security of the original protocols.

Because of the flaws of existing DLTs, protocols are evolving rapidly

Next generation
The new generation of DLTs seek to build protocols that are secure, efficient and decentralised at the
same time. These are based on algorithms such as Casper, Hybrid Consensus and Permissionless
Directed Acyclic Graph. They are designed to facilitate the launch of decentralised applications with
intensive transactions-per-second requirements such as decentralised cryptocurrency exchanges and
commercial applications.
This technology has yet to be deployed. Nonetheless, innovation is continuing in not only the core
public blockchain technology but also in many areas of infrastructure that support such blockchains,
including off-chain data accessing, cross-chain transaction, formal verification of smart contracts and
'lightning' networks.

Energy requirements

Energy intensity is the greatest weakness of blockchain

Beijing issued a ban in January 2018 on cryptocurrency mining, calling it "a waste of energy". The
issue remains divisive.
Proponents of blockchain technology, including cryptocurrencies, argue that blockchain-related energy
consumption is not significant when compared with the value of the underlying assets. For example,
the annual cost of maintaining the bitcoin blockchain is estimated at 3.6 billion dollars, compared to its
market capitalisation of 112 billion dollars, according to CoinMarketCap.
Critics point to studies such as the 2017 Global Cryptocurrency Benchmarking Study from Cambridge
University, which showed that more than 50% of the larger mining pools are based in China. As China
consumed 6.31 trillion kilowatt hours of energy in 2017, up over 6% year-on-year, the energy
consumption of bitcoin in China is non-trivial.
The intensive energy consumption is a result of consensus algorithms, notably the PoW consensus
protocol, first introduced by bitcoin and later applied to more cryptocurrencies such as ethereum and
litecoin.
There are many more consensus algorithms that consume less energy. For example, PoS and BFT
protocols require less energy since their underlying algorithms do not use computationally intensive
operations to reach consensus. The PoS protocol allows nodes to vote on blocks based on their
stakes, and the BFT protocol solves the Byzantine Generals Problem among a decentralised set of
nodes to reach consensus. However, these algorithms trade fairness and decentralisation for energy
efficiency.

Outlook
In future, various types of blockchains will be available as the builders of decentralised applications
choose the best blockchain depending on their particular demand. In many cases, high energy
consumption is likely to remain necessary to remove the cost of centralised trust.
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China's AI plan lays foundation for long-term strength
Monday, July 9, 2018
China is ploughing money into a nationwide multi-billion-dollar programme to gain the
lead in artificial intelligence
China's artificial intelligence (AI) industry received investment of 28 billion dollars last year, according
to the China Academy of Information and Communications Technology. The government last July
issued a Next generation artificial intelligence development plan, which sets a 1-trillion-renminbi (151billion-dollar) 2030 target for China's core AI industry and a 10-trillion-renminbi target for related
industries. A Three-year action plan for promoting development of a new generation artificial
intelligence industry followed in December, setting numerous quantitative targets for 2020.

Baidu's robot, Xiaodu (L) (Reuters/Kim Kyung)

What next
Firms and public institutions will enjoy generous public funding for AI-related initiatives. There is a
danger of a policy-induced investment bubble but even if most of these individual investments fail in
narrow financial terms, the combined effect on the national level will still upgrade China's AI-related
infrastructure and human resource base significantly, laying a foundation for long-term strength in the
field.

Subsidiary Impacts
◦ Foreign AI professionals will be able to find well-paid employment in Chinese firms and institutions.
◦ Foreign firms working in AI will find eager partners and investors in China.
◦ Chinese experts will participate in international standard-setting and debates about ethics and
safety.
◦ Close cooperation with the military on AI development will feed suspicion of Chinese technology
firms overseas.

Analysis
China's national-level AI development plans are aspirational, doing little to establish priorities or
allocate resources and clearly define responsibilities (see CHINA: Artificial intelligence could transform
China - September 21, 2017).
However, they establish AI overall as a high national priority, explicitly state an ambition to lead the
world in the field by 2030 and signal that initiatives in AI by subsidiary levels of the state system will be
rewarded.

Decentralised implementation
Concrete policies are left to ministries, local governments and public institutions such as universities
and the Chinese Academy of Sciences.
By mid-April this year, 18 provinces and cities had their own AI development plans, with a combined
target output of 400 billion renminbi in 2020.
For example, Beijing municipality announced in January a 13.8-billion-renminbi AI development park,
and Tianjin announced in May a 100-billion-renminbi fund to subsidise AI research institutions to set
up in the city and attract top talent with salaries of up to 2 million renminbi.
The real figures will probably fall short of those announced in many cases but will be very significant
nevertheless.
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Decentralisation allows local experimentation and innovation, but it
also carries risks

Investment bubble?
Local governments will follow political signals by ploughing resources into AI projects. Inter-regional
competition will inflate the costs of incentives to attract businesses and talent as regional centres vie to
become 'China's Silicon Valley' (China has no one leading technology hub). Private firms will leap into
an area they know enjoys government favour and funding.
The result may be overcapacity and the collapse of many unviable investments (see CHINA:
Monopolies and abuses hold back tech sector - February 12, 2018).
A possible warning sign is the seemingly opportunistic entry of firms with no relevant experience. For
example, real estate conglomerate Evergrande announced in April a 100-billion-renminbi investment
in three cutting-edge technology centres, with AI as one focus.
However, even investments that miss their desired objectives may create capacity that can be recycled
for other, more successful innovative activities. This occurred in the United States after the end of the
space race, when thousands of laid-off engineers built much of the US tech industry.

Government funding
Enterprises will carry out the majority of R&D, but often in partnership with public institutions or with
state funding.
The central government will directly fund some projects. For example, the first half of 2018 saw the
Ministry of Science and Technology allocate 2.73 billion renminbi to eight AI-related research projects.
However, 'government guidance funds' could be a much larger source. These are established mainly
by provincial and city governments, and function like venture capital funds, raising private capital and
adding public money to invest in start-ups in priority sectors. By end-2016, around 1,000 such funds
had raised 1.9 trillion renminbi. Their two top priorities now are healthcare and AI. Most recently,
Shanghai municipality launched on July 4 a 100-billion-renminbi AI investment fund.
The rapid launch of new funds could contribute to an investment bubble, and to its collapse if too many
funds reach maturity simultaneously and M&A or stock market demand falls short of this supply.

Public procurement
China's AI industry will benefit from government procurement, with domestic firms having exclusive
access in sensitive areas such as security. For example, SenseTime, which in April raised 600 million
dollars to become the world's highest-valued AI start-up, valued at 4.5 billion dollars, derives at least
one-third of its business selling real-time facial recognition surveillance systems to Chinese police
forces.
The scale of military research and procurement is undisclosed but will be significant. The government
promotes 'military-civil fusion', in which the military forges links with civilian research institutes,
universities and private firms to pool resources and personnel, develop dual-use technologies, adopt
shared standards and avoid duplication.
AI is a particularly attractive field for military-civil fusion because the private sector is on the cutting
edge, rather than the state-owned defence firms that traditionally supply the military.
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Private sector pivotal
The technology sector is unusual among China's major industries in that large private firms dominate
it, namely Baidu, Alibaba and Tencent. These will be the preferred partners and major beneficiaries of
public spending on AI. For example, the National Development and Reform Commission will fund
Baidu's national deep-learning lab.
China's tech giants will come under heavy political pressure to contribute their resources to state
objectives. Two months after the publication of the national AI strategy last year, Baidu launched a 1.5billion-dollar fund to invest in AI companies. The month after that Alibaba announced a 15-billion-dollar
programme to build seven labs in four countries focusing on AI and quantum computing. Such moves
are not necessarily taken simply to please powerful politicians; state and commercial objectives will
often converge.

The private sector is at the heart of China's AI plans

These private firms are also crucial to China's AI development because they collect the huge datasets
necessary for training machine-learning algorithms. They will come under pressure to share them, for
example, through partnerships with universities such as that announced between Alibaba and
Tsinghua University in March.
The Ministry of Science and Technology last November designated the three largest private firms,
Baidu, Alibaba and Tencent, as 'national champions' in developing self-driving cars, smart cities and
computer vision for medical diagnostics respectively, and a fourth firm, iFlytek, the leader in speech
recognition. These designations may indicate the central government's priority areas.
The national champions have good prospects. They are already world-class firms and can expect state
support in their efforts to compete overseas and play a policy role domestically (such as assisting
urbanisation through 'smart cities'). That means a huge captive market.

Technology transfer
The most controversial elements of China's AI policies will be its promotion of inward and outward
foreign investment as a means to catch up with the world leader, the United States.
China has had some success in attracting foreign firms. Google announced plans last December to
open an AI research centre in Beijing. Microsoft last month revealed plans to cooperate with four
Chinese universities to create an open AI platform.
However, China will have to calibrate its efforts carefully. US firms may be deterred if Chinese partners
apply too much pressure to share technology. For example, AmCham China reported last year that
36% of US firms held back investment because of technology transfer requirements. These
requirements also risk political backlash; they are among the major grievances cited in the 'Section
301' report that underpins the Trump administration's tariffs on Chinese exports.

Overseas acquisitions
Chinese investments in the United States will sometimes face barriers too.
Baidu opened an AI lab in Silicon Valley in 2014 and plans another in the near future. Tencent set up
an AI lab in Seattle in May, led by a former Microsoft scientist. Eleven Chinese 'accelerators' in San
Francisco provide assistance to technology start-ups, some of them using government funding. Such
initiatives give Chinese firms access to talent unavailable in China, including Chinese graduates of US
institutions who do not wish to return.
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US politicians and officials cite AI as a field with implications for national security when arguing for
restrictions on Chinese investments in the US technology sector. Legislation now going through
Congress would expand the powers of the Committee on Foreign Investment in the United States
(CFIUS), which screens incoming foreign investment.
Fears will deepen when the cyberespionage and conventional espionage that will form an unspoken
part of China's AI strategy are occasionally exposed.

Human resources
The Ministry of Education in April issued an 'AI Innovation Action Plan for Colleges and Universities' and
a programme to train 500 teachers of AI and 5,000 students at top universities. The previous month it
approved 2,311 new majors in high-technology subjects, including data science, robotics and AI. The
first school textbook specifically on AI was published in April and pilot classes have been introduced in
40 high schools. A scholarship programme will fund Chinese postgraduate students to study AI in
North America.
Training new talent in China will be a slow process because it requires hiring qualified instructors who
must either be trained themselves or attracted from overseas.
Chinese recruiters visit US universities to head-hunt experts. The AI plan calls in particular for the
recruitment of world-class scientists through the 'Thousand Talents' programme and similar initiatives,
which offer scientists grants, higher salaries and more generous perks than they can get overseas.
The decentralisation of foreign talent recruitment makes definitive totals impossible, but state news
agency Xinhua last year claimed that 40,000 "high-end professionals" have been recruited through the
Thousand Talents programme since its launch in 2008. The US government in April put the current
number at 2,629.
Overseas recruitment efforts struggle against the disadvantages of living in China compared to US
industry centres such as California. These include pollution, poor choice of schools for children,
censorship and conflicting political values or loyalties. Higher salaries cannot always compensate.
China may have more success attracting professionals from the Global South, for whom the pay hike
may be relatively greater and the drop in living standards less severe.
The Trump administration's moves to restrict visas for Chinese science and technology students and
restrict Chinese nationals from projects deemed sensitive could aid China's efforts to retain and
repatriate talent.

Standard-setting
China's government eyes a leading role in setting technical standards for AI, which is still in its early
stages.
The Standards Administration of China issued a white paper on AI standardisation in January to
coordinate the national effort. In April, Beijing hosted the first ever meeting of 'Subcommittee 42',
established under the International Organization for Standardization and the International
Electrotechnical Commission to coordinate AI standard-setting internationally.
Setting standards will help the industry by promoting interoperability and allowing the pooling of data. It
will also reduce the risk of accidents or scandals that turn public opinion against AI.
Participating in setting global standards provides the opportunity to push for Chinese patents to be
incorporated, bringing royalties to Chinese firms, and ensures that global standards are not crafted in
a way that disadvantages China's large firms (or the Communist Party).
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International exchange
Institutions and local governments in China organise academic and commercial conferences and
forums in China. Such events do not always live up to their grandiose names, but do attract
international participation. Microsoft attended the 'World Intelligence Congress' hosted by Tianjin in
May, and Intel is supporting a competition related to the central-government-backed 'AI World 2018'
conference in Shanghai in September.
Chinese firms and institutions also pursue partnerships with Western institutions, such as the fiveyear research agreement signed between Chinese voice-recognition firm iFlytek and MIT's AI lab in
June.

Many in the West are keen to cooperate with China

Chinese researchers are encouraged to participate in international conferences. Last month, China's
AI Industry Alliance co-hosted a 'US-China AI Tech Summit' with the AI Alliance of Silicon Valley and the
Future Society, attended by academic researchers and representatives from major US and Chinese
tech firms.
Such exchange is likely to be well received in the West, not just because of the advanced technical
content China contributes, but because some researchers fear that a country or group that reaches a
major AI breakthrough might deploy it without adequately considering the ethical and safety
implications (see INTERNATIONAL: The singularity is distant - October 11, 2017 and see
INTERNATIONAL: Regulating AI - December 5, 2017). This concern is greater vis-a-vis states with
opaque and authoritarian political systems such as China's.
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Africa’s Belt and Road will follow beaten path
but its engagement remains unique
Chinese investment is concentrated in large, resource-rich economies
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At this week’s Forum on China-Africa Cooperation
(FOCAC), China pledged to increase foreign aid and
investment in Africa, and to build African capacities
through assistance targeting industry, infrastructure,
trade, environmental development, capacity building,
health, knowledge transfer and security.
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China’s largesse reaps rewards
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_ Infrastructure will remain a key focus, as a
prerequisite for industrialisation and trade, and a
major revenue source for Chinese companies.
_ China may also increase support for manufacturing
and aid economic restructuring.

Beijing’s rhetoric appears aimed at addressing African
aspirations to contain debt, kickstart industrialisation
and boost skills development, and its commitments will
be largely welcomed in Africa, where few other partners
China-Africa partnership remains driven by mutual selfinterest and patterns of cooperation are unlikely to shift
dramatically.

_ African states may secure some debt relief, but this
will likely remain largely limited to interest-free loans
maturing this year.
_ Africa’s largest and most resource-rich economies
will likely remain China’s dominant focus.

See also: China’s Africa policy shift will be mainly symbolic -- 5 September 2018
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Wariness of Belt and Road projects will grow in Asia
Tuesday, June 12, 2018
Countries are concerned about the debt arrangements associated with Chinese
infrastructure investments
Last week’s Shanghai Cooperation Organisation summit saw China promoting its Belt and Road
Initiative (BRI). However, Beijing’s large-scale infrastructure projects in Asia are increasingly drawing
criticism due to their financing structures.

The China-Exim Bank in Beijing (Reuters/Thomas
Peter)

What next
In the short term, some BRI schemes in South and South-east Asia will be scaled back, if not
cancelled. The transparency of tenders may come under greater scrutiny. Beijing may agree to
financing structures that are less onerous for the projects’ host countries.

Subsidiary Impacts
◦ Civil society organisations across Asia will become more vocal critics of BRI projects.
◦ Washington will be increasingly worried about the BRI being a conduit for Chinese military
ambitions.
◦ Debt burdens associated with the BRI may increase borrowing costs or even prompt concerns over
sovereign defaults in some Asian countries.

Analysis
The Asian Development Bank (ADB) estimates that the continent needs around 1.7 trillion dollars each
year in infrastructure investment.
China's ability to procure large-scale infrastructure projects across Asia for its firms has partly been
due to its willingness to provide financing to countries deemed high-risk. Those countries have
struggled to obtain funding from other sources, with international donors often slow to structure deals.
In some cases (such as Myanmar), they have been targeted by economic sanctions.

China is willing to provide finance to high-risk countries

Though some observers have likened the BRI to a modern-day Marshall Plan for developing Asia,
critics say the high levels of debt it brings potentially allow China to gain political leverage over
beholden governments.
Some projects that prove to be loss-making result in debt-for-equity deals that see Chinese firms
taking full or majority ownership rights, often with long-term lease agreements.

Debt financing
Sri Lanka's Hambantota port was built by Chinese state-owned construction companies, Colombo
initially seeking to pay for it using a 1.3-billion-dollar loan from the Export-Import Bank of China (China
Exim bank). The underused port has been consistently loss-making.
Having been unable to keep up with loan repayments, the Sri Lankan government last year signed a
1.1-billion-dollar debt-for-equity agreement by which China Merchants Port Holdings effectively took
control of the port with a 70% stake and 99-year lease.
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Critics of the Hambantota deal say it compromises Sri Lanka's territorial integrity. China and Sri Lanka
deny that the port will be used for Beijing's military purposes.
There are similar concerns in Pakistan relating to the 62-billion-dollar China-Pakistan Economic
Corridor (CPEC), with China set to develop military facilities near the Gwadar port terminus. The CPEC
consists of power and transport investments that, in total, would be equivalent to all foreign direct
investment inflows that Pakistan has recorded since 1970. While China is offering some grants and
private equity investment, the Pakistani government has assumed large debt obligations (see
PAKISTAN/CHINA: CPEC carries heavy economic risks - June 5, 2017).
It was initially envisaged that Myanmar's Kyaukpyu port and economic zone would be built by China's
CITIC Group at a cost of at least 7.3 billion dollars. The port was to be the coastal terminus for an oil
and gas pipeline running into China's Yunnan province. CITIC won the tender in 2015 under former
Myanmar President Thein Sein, but construction is yet to begin (see SOUTH ASIA: Ports will be central
to alliances - August 24, 2017).
While funding for Myanmar's share of the port was to come from a Chinese loan, CITIC is proposing a
70% stake and 75-year lease on the port. The precise terms of the loan are not in the public domain,
but a member of the Myanmar government's economic committee suggested the interest payments
would be higher that those attached to the loan Japan is providing partially to fund the expansion of the
Thilawa port.
Naypyidaw is concerned about handing over the port to Chinese interests and therefore may reject
CITIC's proposal regarding the stake and lease. It is likely that the project will be scaled back to include
a more modest cost and loan agreement. This will allow Myanmar to minimise the risk of having to
accept a long-term lease agreement, as at Hambantota, in the event of a loan default.

Lao railway
In Laos, there have been plans for some decades to build a 427-kilometre railway line to run from
southern Yunnan in China to the Lao capital Vientiane. This would include some 70 tunnels and 170
bridges across challenging terrain, before connecting with an existing railway between Vientiane's
outskirts and Nong Khai in northern Thailand.
A 7-billion-dollar project to build the line, tentatively due for completion in 2021, will allow trains to travel
from China, through Laos and Thailand, to peninsular Malaysia.
Construction has begun, but the project has been delayed by several factors, including alleged
pressure from Vietnam to block the deal; Hanoi is wary of Beijing's strategic ambitions in South-east
Asia.
The details of the scheme's financing are unclear, but the latest reports suggest the Lao government's
debt-funding commitment for its 30% stake in the line is around 715 million dollars. The government
will have to provide 50 million dollars per year for five years and take a 465-million-dollar loan from
China Exim Bank; the loan will be secured by Lao natural resources such as bauxite. A consortium of
Chinese firms holds the remaining 70% of the project.
If the railway loses money once operational, Laos will struggle to meet its loan-repayment regime. In
such a scenario, it may have to surrender land as well as resources.

The ADB has warned Asian countries about assuming excessive
debt
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Laos runs a consistent trade deficit and its sovereign debt obligations are rising, with around half of
the debt owed to China. In 2017, the IMF revised its 'external debt distress' risk assessment for the
country to high, from moderate. The ADB's president recently cautioned Asian countries against taking
on too much debt, though without pinpointing any countries.

Protest risks
Rising opposition to BRI projects across Asia may result in more popular protests.
In Laos, the authoritarian government led by the Lao People's Revolutionary Party is unlikely to tolerate
public demonstrations. However, activists in Sri Lanka, Pakistan and Myanmar will be less muted.
Urban elites are likely to be concerned more about sovereignty and debt. Rural communities are likely
to be worried more about land acquisition, which may involve forced relocation and inadequate
compensation.
In Myanmar, the 3.6-billion-dollar Myitsone hydropower project in Kachin State, for which China pledged
funds, was suspended by the government in 2011. The project partly stalled due to protests from
ethnic groups, though environmental concerns were also significant.
So long as they are not subject to economic sanctions, Asian countries may now decide that debtfunded infrastructure building as proposed by China involves greater risk than opportunity. Other
organisations such as the World Bank, International Finance Corporation and ADB offer debt terms
that are less onerous and involve virtually no risk of being converted into debt-for-equity agreements,
should difficulties arise in servicing the loan.
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