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Executive Summary
—— There are only a few key players in China with the
ability to develop autonomous driving technology.
—— Due to regulatory constraints, we anticipate a slow
process before China reaches wide-spread
commercialisation.
—— The regulations published are high-level; however,
we see an increased effort by regulators to provide
guidance that is more specific.
—— Foreign investors may enter the market by either
partnering with a local automaker or investing in a
Chinese start-up. It will be a challenge for foreign
automakers to venture into China directly.

3

Introduction
On 13 June 2017, the Ministry of Industry and Information Technology (“MIIT”) and the
Standardisation Administration of China (“SAC”) jointly published draft guidelines
setting out the various automation levels of self-driving cars and the accompanying
standards. The draft guidelines signalled the Chinese government’s ambitions to boost
the development of self-driving cars in China.
LOW

Driving
Assistance
(DA)

Only one automatic operation: steering, accelerating or decelerating
—— Control: Human and system
—— Monitor: Human
—— Respond to ineffectiveness: Human
Normal driving in the lane, highway without intervention, or parking conditions

Intelligent Level
HIGH

Partial
Automation
(PA)

More than one operation: steering, accelerating, decelerating
—— Control: Human and system
—— Monitor: Human
—— Respond to ineffectiveness: Human
Highway, inner-city road without intervention, round-the island road, congestion, car-following

Conditional
Automation
(CA)

Full automation. Required human intervention sometimes
—— Control: System
—— Monitor: System
—— Respond to ineffectiveness: Human
Normal driving conditions of highway, inner-city road without lane intervention

High Level
Automation
(HA)

Full automation. The driver can respond to the system request
—— Control: System
—— Monitor: System
—— Respond to ineffectiveness: System
All the conditions of highway inner-city road with lane intervention

Full
Automation
(FA)

Full automation. No need for human intervention
—— Control: System
—— Monitor: System
—— Respond to ineffectiveness: System
All operating conditions

Level one i.e. the “driver assistance” level, also known as the Advanced Driver Assistant Systems (“ADAS”), is the starting
point for most research and development. ADAS technology has already been installed in some cars on the market. With
ADAS, the car is able to detect its surrounding environment through a combination of sensors installed. These sensors
are able to collect data and identify, detect and track objects. When combined with navigator map data, the car is able
to detect potential dangers and alert the driver. At present, most automakers’ technologies rest in the second level i.e.
partial automation; while tech giants such as Google, Tesla and Baidu are comfortably within the third level i.e.
conditional automation. The industry consensus is that fully automated driving technology is achievable by 2020.
This report focuses on the development of self-driving cars in China. It introduces the key players in China, the various
challenges they face in the commercialisation of self-driving cars, and the development of infrastructure necessary for
self-driving cars. The report also considers both the current and future legal landscape and provides an outlook for
foreign investors wishing to enter the Chinese market.
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Players in China

Players in China
The Brawn
In the west, traditional automakers have dabbled in self-driving research, however, the sense of
urgency only picked up recently. As described by the New Yorker, ‘suddenly, the prospect of
autonomous vehicles looms as a tangible threat to traditional cars, and auto companies are
ploughing ahead with driverless experimentation, worried that if they don’t they’ll be left behind.’
The key risk for traditional automakers is that they would end up ceding their industry to Silicon
Valley, and end up acting as subcontractors to the likes of the Internet giants, providing only the
shells of the cars and letting the technology companies fit in the software. To mitigate this risk,
automakers are now learning how to build autonomous cars themselves.

Traditional Chinese
car makers

Chinese automakers
start-ups

FAW

Changan

NIO

Weltmeister

Geely Auto

SAIC Motor

CHJ Automatic

Singulato

GAG Group

CHERY

XiaoPeng
Motors

LeSEE

BAIC Group

BYD

Chinese automakers, faced with the legal constraints surrounding China’s mapping rules, have
got around this hurdle by collaborating with technology giants (who are licenced to conduct
mapping surveys). Chery Automobile and JAC Motors have both announced their collaboration
with Baidu; Guangzhou Automobile Group entered into a joint partnership with Tencent; and
Changan has announced cooperation with Gaode，Huawei，Intel，Baidu，Bosch and NIO (蔚来).
Shanghai’s SAIC Motor Corporation Limited has entered into a joint venture with Alibaba to form
the Shanghai-based Banma. The Banma operating system, known as YunOS, has been installed in
a range of cars. It was fitted in the Roewe RX5 sport utility vehicle, which during its July 2016
launch, was described as “the world’s first mass-produced internet car”. According to the China
Association of Automobile Manufacturers, the RX5 is in high demand - in July 2017, it became
the sixth bestselling sport utility vehicle in its class in China. In October 2017, Banma announced
an additional partnership with French-China joint venture Dongfeng Peugeot-Citroën. According
to the two companies, Citroën will launch its first internet car based on YunOS in 2018.

6 | Fasten your seatbelts: China revs up driverless tech

The Brains
Internet giants such as Alibaba, Baidu and Tencent are well positioned in the self-driving car
industry. These Internet giants do not build cars; they equip automakers and end-users with big
data and ‘end-to-end’ technology that mobilises the self-driving cars.
In 2017, Baidu set up an intelligent driving group and released the Apollo platform (“Apollo”).
The Apollo platform constitutes of four parts: (1) a vehicle platform; (2) various hardware such as
GPS, cameras, and radars; (3) a core software stack; and (4) various cloud services. The available
software records the behaviour of a car being driven by a person and then plays that back in
autonomous mode.
According to Baidu, Apollo aims to provide an open, complete and reliable software platform for
its partners in the automotive and autonomous driving industry to develop their own
autonomous driving systems. The ‘open-platform’ is a resource-sharing platform, enabling
Apollo’s partners to share their training and testing data with each other. Baidu’s move of making
its data openly accessible marks a significant departure in the field of commercial AI, where
information used to develop algorithms is guarded in secrecy.
If Apollo gains momentum, it is likely that we will see an increase in resource sharing between
key players within the industry. At an event in Beijing, a Californian startup called
AutonomousStuff demonstrated how it created a rudimentary self-driving car using the Apollo
technology in just three days. How Baidu intends to generate revenue from such open source
model remains unclear, however, the data generated by the project is arguably the largest
commercial incentive behind the set up.
Technology giants may also enter the market by creating synergies with other giants. Tencent, the
owner of WeChat (China’s main social networking app) is incentivised to offer internet services
across as many sectors as possible. In March 2016, Tencent bought a 5 percent stake in Tesla for
$1.78bn, cementing itself as the fifth largest shareholder. There are currently no concrete plans
for Tesla and Tencent to integrate their technologies yet.
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New entrants
As technology giants pursue new revenues outside of their usual markets, we see a flood of
capital being poured into partnerships with the ‘up-and-coming’.

High-tech device
manufacturers
Apple
Nokia

SAP

Software
providers

Samsung

Google

Mercedes-Benz

T-Mobile
companies
Vodafone

Traditional
automotive players

HRS
WhatsApp

Huawei

Renault Nissan
BOSCH
faurecia

Deezer

Vinci
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Pandora
Audible

Siemens

Twitter
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China Unicom
Telefonica

Telecom
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Microsoft

Online
services
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Audi

Infrastructure
providers

Groupon
Facebook

Social communities
Source: A.T. Kearney analysis

Unsurprisingly, these outsiders are the technologically advanced and those who are able to
provide leading research in robotics and artificial intelligence. With these new investments, we
see what has been conventionally deemed as ‘unrelated businesses’ being connected. For
example, Nvidea invested 20 million USD into TuSimple in August 2017. Tusimple (图森) is a new
start up founded in 2015, which provides artificial intelligence algorithms. They are primarily
technology-driven. Founded in 2015, they provide truck companies with customised deep
learning algorithms. Last year, the learning algorithm devised by Tusimple was ranked first
according to an evaluation conducted by KITTI, Cityscapes.
Another example of an unconventional partnership happened between Apple and Didi (滴滴),
one of the world’s largest ride-hailing companies. In May 2016, Apple invested 1 billion USD into
Didi with the view to amass their database. Didi is said to have set up an artificial intelligence
laboratory in Mountain View, California, specifically created to engineer intelligent driving
systems and artificial intelligence. Didi’s size offers autonomous vehicles the opportunities to
understand the nuances in Chinese traffic (e.g. regional differences in signage and traffic
signalling). According to a spokesperson of Didi, Didi drivers give 25 million riders everyday, which
generates more than 70 terabytes of data daily.
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Commercialisation of
self-driving cars in China
According to an article in China Daily, it is estimated that by 2035, there will be
around 8.6 million autonomous vehicles on the road, with about 3.4 million likely
to be fully autonomous, and 5.2 million to be semi-autonomous. Industry pundits
believe that the Chinese market for car sales, buses, taxis and related
transportation services is potentially worth more than $1.5 trillion a year in
revenue. The Boston Consulting Group estimates a timeline of 15 to 20 years
before autonomous vehicles reach a global market-penetration rate of 25 percent.

The self-driving vehicle revolution
An illustration of potential growth

2015

2020

Era 1
Fully autonomous vehicles
(AVs) being developed for
consumers

2030

Era 2
Consumers begin to adopt
AVs

1. AVs are already a reality in 4. The after-sales service
industrial fleets
landscape is reshaped
2. Car OEMs begin to assess 5. Insurers shift from
strategic impact
covering individuals to
3. New mobility models
covering technical failures
begin to emerge
6. Supply chain and logistics
are redefined

2050

Era 3
AVs become the primary
means of transport
7. AVs free up to 50
minutes a day for drivers
8. Parking space is reduced
by billions of square
meters
9. Vehicle crashes fall by
90%, saving billions of
dollars
10. AV technology accelerates
development of robots for
consumer use

Source: McKinsey & Company

In China, the path to the commercialisation of self-driving cars can be challenging due to regulatory
constraints, as opposed to consumer’s preference. Regulators are worried about accident liabilities.
Therefore, a legally qualified testing institution rigorously tests vehicles before it can be launched on
the market. In China, before vehicles can be launched on the market, it will be rigorously tested by
the General Administration of Quality Supervision, Inspection and Quarantine of the PRC, the
provincial-level Quality and Technology Supervision Bureau and/or their designated testing
institutions. The main standards that vehicles must reach prior to marketing are listed in the
“Vehicle Safety Technology Inspection Programme: Items and Methods”. Test items includes,
among others, lighting, fuel, brakes, emissions, and system performance. Notably, there are no
testing standards for self-driving cars yet. There are, however, a number of specialised test sites for
automated driving vehicles, such as, the National Intelligent Connected Vehicle (Shanghai) Pilot
Demonstration Area, the Comprehensive Evaluation Base of Intelligent Connected Vehicle of Tongji
University, and the Changsu China Intelligent Vehicle R&D and Testing Center. As of the time of
writing, the government has plan to establish more sites in Beijing, Wuhan, and Guiyang.
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Commercialisation of self-driving cars in China

A more telling manifestation of the regulatory attitude is the ongoing investigation of Baidu’s
CEO for his self-driving car stunt. The investigation demonstrates the tension between legal
compliance and the push for technological advancement. Currently, China does not allow testing
of autonomous vehicles on public roads. Nonetheless, the MIIT, the Ministry of Public Security
and the Ministry of Transportation are currently drafting the Administrative Rules for the Use of
Public Road for Intelligent Connected Vehicles Test (Public Road Testing Rules) (《智能网联汽车公
共道路适应性验证管理规范（试行）》), to facilitate the testing of automated driving vehicles on
public roads. The draft took into account China’s road traffic, industrial development needs, and
international best practice.
Whether regulators accept autonomy or not, Chinese companies are forging ahead. Baidu has a
grandiose plan to have fully autonomous cars in commercial applications by 2019 and to ramp up
to mass production and widespread distribution by 2021. Unlike in the west, public buy-in is not
a hurdle to commercialisation in China. The Chinese consumers are prone to embracing new
technology, and display a big appetite for in-car connectivity features.

Chinese consumers appetite for in-car connectivity features
70

63

% of customers

Willing to switch brands for better in-car connectivity

61

60

Critical to have in-car connectivity
Willing to pay a subscription for in-car connectivity

50
37

40
32

29

30
20

20

19

18
14

10
China

US

Germany

Source: McKinsey ©FT

A 2015 World Economic Forum study revealed that 75% of Chinese respondents are inclined to
ride in an autonomous taxi, compared to 52% of Americans. Furthermore, China has an
expanding middle class and the wide-spread commercialisation of self-driving cars will satisfy
their appetite for autos, as the country continues to fight against congestion and emissions.
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Supporting infrastructure
A self-driving car does not exist in isolation. To function in our day-to-day life, it
will need to be able to communicate with its surroundings. The concept of ‘V2X’
(Vehicles to Everything) refers to the technology whereby a vehicle is able to
communicate with its surroundings. The ‘X’ (i.e. the ‘Everything’) envisions infinite
possibilities, it could be another vehicle, traffic lights, or even a cloud database.
For a car to gain a perception of its surroundings, it relies on a combination of several
technologies, hardware and infrastructure. At the very minimum, a self-driving car is equipped
with sensors and HD mapping abilities. The table below summarises the key players in China who
provide such supporting infrastructure for self-driving cars:

Leading Companies in China
Laser Radar

Computer Vision

HD-Mapping

—— SLAMTEC
—— SURESTAR
—— Robosense
—— HESAI

—— ZongMu Technology Co.Ltd
—— MaxiEye
—— Falcon
—— Deepglint

—— Amap
—— Baidu
—— Navinfo
—— Kotei

V2X

Algorithms

Chips

—— Huawei
—— ZTE
—— China Unicom
—— China Mobile

——
——
——
——
——

—— Cambricon
—— Lenovo

Pateo
Baidu
TuSimple
UISEE
Momenta

Hardware
—— HSAE
—— Desay SV Automotive
—— UAES
—— APG
—— Road Rover
—— Neusoft

HD mapping
An intelligent mapping system supplies data and information to control a self-driving car. Maps
designed to be read by humans are usually accurate to 10 metre, however, this accuracy will need
to be refined to the nearest centimetre for autonomous cars.
According to a report by iResearch in 2016, Baidu and Alibaba’s maps have around 200m
monthly users each whereas Tencent’s standalone map application has 8m. This figure changes,
however, if one considers the 850m users of Tencent’s messaging app WeChat who might use
the app’s built-in mapping services. The two important players to look out for in China are Gaode
Map and Huawei. Gaode Map provides high-precision maps based on cloud computing
technologies. Huawei also demonstrates strong ability to provide hardware and software
infrastructures such as a stable 5G network and artificial intelligence processors.
The development of maps are restricted by China to only a small number of licensed domestic
providers due to national security concerns. As a result, foreign mappers and open-sourced
citizen-mapping projects are illegal.
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Supporting infrastructure

Wireless technology
China may choose to take a more ambitious route and adopt cellular data technology, which is
already existent in cars with Internet access, to communicate rather than the dedicated shortrange communications (DSRC) standard used in U.S. and Europe. Alternatively, China could also
utilise either the Long-Term Evolution wireless broadband or the newly emerging 5G standard.
The latter of which is thought to be ready for commercialisation by 2020.
In November 2014, Deutsche Telekom entered into an agreement with state-owned China Mobile
to build a car network in China. China Mobile’s nationwide 4G network will be married to an
operating system Deutsche Telekom currently uses - the aim is to build a platform, to which
third-party application developers can build on. The platform aims to establish an open system
that allows an easy exchange of data between two machines.
Individual connectivity

Group connectivity

Compatibility with
docking and charging hubs
Induction

People-to-people and
car-to-car communication

Conduction

Real-time availability check,
reservation, and payment

Board system
FleetBoard

myBoard

Car-to-third party
connectivity
Infrastructure
technology

P

—— Parking lodge
—— Car parts: go and load
—— Energy net for loading
station
—— Rush hour
—— Traffic accidents

Community features

Source: A.T. Kearney analysis

Physical Infrastructure
A practical issue that should be addressed is the state of highways for self-driving vehicles. While
the private sector focuses on software, the state of public roads should not be neglected.
Self-driving cars will still require basic conditions such as a well-lit road and clear lane markings,
to function best. Cameras, sensors and 3D high definition maps will still need to be able to detect
lane markings to function effectively.
There is an ongoing national effort to develop the key infrastructure necessary for self-driving
cars. The National Intelligent Connected Vehicle (Shanghai) Pilot Demonstration Area, Intelligent
Vehicle and Intelligent Traffic Industry Innovation Demonstration Area in Beijing and Intelligent
Vehicle Integrated System Texting Zone i-VISTA in Chongqing are all currently under construction.
These facilities are built to the develop communication, networks and signal facilities.
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Law and policy
In recent years, the Chinese regulators have published various laws and policies,
which aimed to promote the development of self-driving cars. In 2015, the State
Council announced the “Made in China 2025” national initiative to improve the
manufacturing industry. The initiative highlighted self-driving cars as a key priority,
and sets out China’s ambition to master general technologies and key technologies
for automated driving. The industry will see strong support from the MIIT.
In line with the goals of “Made in China 2025”, the MIIT and the Standardisation Administration
of China (“SAC”) jointly issued draft Guidelines for the “National Intelligence Connected Vehicle
Industry Standard Construction Guide (Intelligence Connected Vehicle) (2017)”《国家车联网产业
标准体系建设指南（智能网联汽车）
（2017年）》. The guide sets out two long-term goals. Firstly, by
2020, the standards system that supports driver assistance and low-level automated driving
should be established; secondly, by 2025, the standards system that support high-level
automated driving should be established.
Against a pro-innovation backdrop, the MIIT also authorised the Society of Automotive Engineers
of China（中国汽车工程学会） to release the “energy saving and new energy vehicle technology
road map”《节能与新能源汽车技术路线图》. Separately, the “Cooperative Intelligent
Transportation System Vehicular Communication Application Layer Specification and Data
Exchange Standard”《合作式智能交通系统 车用通信系统应用层及应用数据交互标准》was
released to further promote the development of intelligent network technology in China.
Ultimately, China needs a cohesive national regulatory framework for autonomous vehicles. The
existing regulations are drafted widely and sectoral based, there are no regulations designed
specifically for self-driving cars yet. This current state of fragmented regulation is mirrored in the
distribution of authority between regulators. Even though China has a ‘top-down’ governmental
system (as opposed to the patchy state laws in the United States), China will still need ensure that
different ministries across different areas would be able to coordinate and work together
effectively. The scope of regulation should be clearly defined among the different ministries.
Currently, formal jurisdiction is split between the General Administration of Quality Supervision,
Inspection and Quarantine (which primarily handles product recalls), the Ministry of Industry and
Information Technology (which sets the industry policy), the Ministry of Transport (which focuses
on transportation development), the Ministry of Public Security (which is in charge of vehicle
registration, license management, and traffic safety supervision) , and the National Administration
of Surveying, Mapping, and Geo-Information (which enforces rules on map data collection).
Chinese regulators should also provide technical standards relevant to a number of areas. For
example, when considering the development of precision mapping systems, technical standards
should define the measurement, analysis and accuracy requirements.
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FDI outlook for
self-driving cars
The FDI outlook for self-driving cars in China is optimistic, foreign investors
interested in technological advancement and innovation will see themselves
provided with various incentives. On 28 June 2017, the National Development
and Reform Commission and the Ministry of Commerce published the Catalogue
for the Guidance of Foreign Investment Industries (2017 Revision) (the
“Catalogue”).
The Catalogue encourages foreign investment in the manufacturing, research and development
of automobile electronic devices, which includes the engine control systems, navigation systems,
input and output component and electronic control systems. A broad reading of the Catalogue
suggests that the foreign investment that benefits the development and innovation of self-driving
cars are encouraged.
Notably, the Catalogue classified the manufacturing of automotive vehicles as a restricted
category. According to the Catalogue, Chinese equity ratio in the manufacturing of automobiles
shall not be less than 50%. A foreign investor may establish a maximum of two equity venture
enterprises in China, which manufacture the same type of automotive products. This restriction
does not apply, however, where the foreign investor and the Chinese equity joint venture partner
jointly acquire another car manufacturing enterprise; or where the joint venture establishes an
electric automobile manufacturing enterprise.
In addition to FDI-related restrictions, there are other concerns specific to foreign automakers. As
discussed above, the development of mapping software could raise national security issues for
foreign automakers; foreign automakers could also face difficulty in trying to conduct test drives
within China. Most foreign investors have chosen to partner with local companies in order to get
a foothold in this market.
During an AI conference in Beijing this year, Baidu and U.S. chipmaker Nvidia announced plans to
work together on several AI initiatives. This will include using Nvidia’s Drive PX platform as part of
the Apollo project. The Apollo effort has attracted a number of foreign contributors. Amongst
them, are key European players such as Bosch, Ford, Intel, Microsoft, and Velodyne.
Baidu also announced partnerships with Germany’s Bosch to develop better mapping capabilities,
and with Harman, a US-based company owned by Samsung that produces connected products
for automakers and consumers, to build a virtual assistant inside cars. Foreign investors may also
enter the market by investing in up-and-coming Chinese start-ups. In July 2017, the parent
company of Mercedes-Benz, Daimler AG, took part in a 46 million USD funding round for
Momenta, a Beijing-based firm that provides sensors and mapping software.
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Going forward

Going forward
The question of data ownership and consumer privacy will be a significant one in
the age of self-driving cars. Self-driving cars rely on data to function, and
generate data when in function. A widespread commercialisation of self-driving
cars will inevitably lead to a vast amount of customisable data. In order to
protect consumers, we can expect regulators to implement new privacy rules as
companies attempt to monetise vehicle data.
Existing Chinese privacy and data rules have a broad scope and applicable universal principles. It
is likely that the existing regime will continue to apply to the data collected and processed by the
relevant players within a specific sector. With the rise of autonomous cars and an increasing
collaboration between unlikely parties (e.g. technology giants and automakers), regulators may
opt to draft regulations that are specific to data generated by self-driving cars instead.

18 | Fasten your seatbelts: China revs up driverless tech

Going forward
The insurance industry will see thorough transformation. The business model of auto-insurers has
traditionally been to protect customers from risks associated with human errors. At present,
data-driven insurance policies are already being underwritten based on the data collected from
connected devices in cars. Data-driven insurance policies will continue to remain applicable for
self-driving cars of level 2 or 3, as a human driver can remain in charge even if the car is
autonomous. But, at level 4 or 5, a self-driving car is able to move without any human
intervention. In such scenario,it is likely that insurers will focus on insuring car manufacturers from
liabilities of any technical failures. We can anticipate seeing a shift from private consumers to
infrastructure operators - with the automobile insurance industry adopting a model similar to
cruise lines and shipping companies. As per the shift from consumer to operators, ‘drivers’ of
self-driving cars that are at level 4 or 5 will also see a transformation of vehicle standards. In
addition to a decline in premium, we can also expect to see more exemptions being granted to
the driver as fully autonomous self-driving cars hit the road.
A new era of connected mobility is upon us. The rise of self-driving cars demonstrate how people,
goods and information can be elegantly combined to achieve consumer friendly solutions. This
report has described how the automotive industry and its legal landscape will transform. Steering
the industry and consumers in the right direction during this transformation will represent a
challenge for regulatory authorities as they strike a balance between innovation and regulation.
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