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FOREWORD

When discussing autonomous cars, Mary Barra, GM's CEO, stated: “The auto industry will
change more in the next 5 to 10 years than it has in the last 50."

The most insightful portion of this quote is not necessarily the use of the word change, nor
the timeline attached. Rather, it is the inclusion of the automotive industry as a whole.

Reflecting the way we have approached this report, change will not be limited to just car
manufacturers, suppliers or dealers. Change will be wholesale. It will have an impact far
beyond the great motor cities of Detroit, Wolfsburg, Aichi, Birmingham and Turin. The
shock waves will be felt equally by financial districts, insurance hubs, political centres and
technology clusters across the globe.

Today, vehicle automation is somewhat limited to Advanced Driver Assistance Systems
(ADAS) such as automatic emergency braking and lane keeping assist. These level 2
autonomous features began appearing in cars many years ago and their incorporation in
new models has steadily increased amid competition among OEMs and occasional
regulatory mandates.

Yet, despite their potential to reduce accidents, these features have been mostly ignored
by insurers so far and have had little effect on premiums.

© Rinspeed
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In the last 12 months, we have seen an acceleration in autonomous development,
supported by a large number of ground-breaking announcements, deals and partnerships
from all major players across the autonomous vehicle value chain, including:

¢ Intel's $15 billion acquisition of leading vision-sensing provider Mobileye;

* GM'’s $1 billion acquisition of the 40-person strong software and artificial intelligence
developer Cruise Automation;

e Ford’'s $1 billion investment in unknown start-up ARGO-AI, accompanied by a joint
$150 million investment in lidar manufacturer Velodyne and investment in Civil Maps;

e Apple’s $1 billion investment in Chinese ride hailing platform Didi Chuxing;
* Uber’s $680 million acquisition of self-driving start-up Otto;
¢ Daimler, BMW and Audi'’s joint $3 billion acquisition of HD map provider HERE;

¢ Intel’s acquisitions of deep learning developer, Nervana Systems and vision processor
Movidius;

* Microsoft’s partnerships with Toyota, Renault Nissan and Volvo;

* Google's decision to spin-off and re-brand their self-driving car division Waymo and
the subsequent partnerships with Honda and Fiat Chrysler;

¢ Mobileye's partnerships with GM, Intel, Wabco, BMW, Delphi and Volkswagen;

* Nvidia's emergence as a key supplier of deep learning and processing components to
Tesla, Honda, Volvo, Audi, Daimler, BMW, VW and Baidu;

® Allianz’ launch of insurance policies for semi-autonomous and driverless cars;

e The UK Government's proposed Vehicle Technology and Aviation Bill, which mandates
insurance coverage for autonomous cars both when the drivers are in control and
when they are not.

All are examples of different
players moving to ensure they
are not let behind in the race to
develop and deploy highly
automated vehicles (HAVs). The
scale of some of these
transactions underlines the
seriousness with which all
stakeholders are approaching
the issue. What was once though
to be science fiction is likely to
become a reality much sooner Speeding, afficer? Yow Il heve & ak the seldriving cur
than most people are aware.
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Car manufacturers are undoubtedly in the eye of the autonomous vehicle storm, but they
are not alone. At each step of the way they are accompanied by a growing ecosystem of
players, consisting of insurance companies, regulators, suppliers, mobility providers,
investors, cities, telematics service providers and, of course, the drivers themselves.

With this in mind and reflecting on the magnitude of adjustment which will necessarily
take place across numerous industries - many of which have enjoyed decades of stability -
we felt the time was right to publish this report. The scope of this study reflects this, with
600 pages of crucial analysis covering the evolution and future of the technology and the
risk management it will involve.

Crucially, the report considers the implications all levels of automation will have on
accident risks. By leveraging our experience as global thought leaders in Usage-Based
Insurance (UBI) and insurance analytics, we have considered the impact of ADAS (level 2),
through to level 3 automation and finally fully autonomous and driverless (level 4)
vehicles.

Using the building blocks outlined below, interviewing the marketplace and leveraging
our skills in forecasting and analysis, we are confident we have constructed the most
comprehensive and insightful report on autonomous vehicles available today.

The AV Global Study 2017: methodology and key outputs

BUILDING BLOCKS KEY OUTPUTS

Assessment of core technologies

required for automation

Timeline of the key market
triggers from 2015 to 2030

Route-to-market analysis

Analysis of the key trends

Methodology

AV adoption scenarios by level
Supply & demand
AV market forecasts by level

Technology * ADAS featires vapply detabane

RO{ pet level

Accident reduction forecast

wanch bry cowntry bry beved Impact of automation on the
o Ststegic snalysis of 14 car manufacieren automotive market

Claims reduction forecast

Insurance premium forecast by
level

Source: PTOLEMUS
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This report further benefits from:

18 months of desk research in the connected mobility market,

The insights from 90 consulting assignments on connected & autonomous driving;
¢ Interviews with over 40 executives from across the automotive landscape,

* A review of worldwide mergers, acquisitions and strategic undertakings by applicable
companies.

It has been a pleasure for us to write this report. We hope that you will enjoy reading it. If
your company plays a role in this business and has not been mentioned in our report,
please let us know so that we can update it in the coming months. Please send your
comments to thomas@ptolemus.com.

Sincerely,

Frederic Bruneteau

Managing Director
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“You'll never own a car again, | Sondumont
have two and a half year old boys. /‘ e “If the word beta-phase means
They're not going to dnve when an incomplete status of the
they turn 18. They're going to Representative of the software, the KBA would not
have an autonomous car driving German Federal Office authorise (such) a functionality.”
them around.” for Motor Vehicles (KBA)
discussing Tesla’s
Copilot function

Patar Diamandis,

. “When the steam engine arrived, “We dont want
Fc:;d::j;,’:;ue the horse wasn't just killed off, it driverless to be the
! became a hobby for enthusiasts. next GM food”

And that's what will happen to
cars, and | will continue to drive
cars because | like driving cars.”

“The auvtonomous age has downed
and Honda, like all automakers, is
working to refine and advance this
technology to achieve our goal for a
collision-free society in the 2040
tumeframe.”

Jeremy Clarkson,
Broadcaster

David Williams,
Technical Director,
AXA Insurance

“You can't be half-pregnant or partially pregnant
and a car can't be partially autonomous.”

Jochen Heab, Head
of Active Safety,
Mercedes Benz - .-

discussing Tesla's
Autopilot

Frank Paluch,
President,
R&D Americas

The growth in features like
automatic braking and
lane assistance systems
may give drivers a false

sense of security that they
can relax while their car

“Developing a fully
AUlONOMOoUS Caris an
end-to-end systems
problem - from the in-
car supercomputer, o

James Dalton,

Director of Jen-Hyun Huang Al algorithms, to an
General looks after them. CEO Nvidia always-updated 3D
'"“’""Xé’ Policy, map in the cloud”
|

So if that's happening, what would happen if we weren't
a part of that future? If we weren't part of the autonomy
thing? Then the future passes us by basically, in a very
expeditious and efficient way.”

Traves Kalanick,
CEO, Uber
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LIST OF PROFILED COMPANIES

In this report, we assessed 23 companies looking at their core strategy on automation,
their active and planned tests and trials, the technology used, the relevant market activities
(such as partnership)

They have then been ranked using 6 criteria: ADAS development, testing programmes,
published patents, relevant market activities, R&D spending and strategic focus.

Profiles, assessments, sub-criteria definitions and ranking per criteria can be found in
Section lll. 4

Technology suppliers
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LIST OF COMPANIES MENTIONED IN THE STUDY

During the last 18 months, PTOLEMUS research team interviewed 60 executives in
organisations such as Allianz, Continental, Daimler, GM, Harman, HERE, Mobileye, PSA,
TomTom, Valeo, Volkswagen, Volvo, Swiss Re, Toyota, etc.

We list below all 250 companies mentioned in the Autonomous Vehicle Global Study.

Company

Association of British

Insurers

Advanced Scientific

Type
Insurer

Automotive supplier

Company

Lyft

Magna Electronics

Type

Mobility Services
Provider

Automotive supplier

Concepts
Ageas Insurer Magneti Marelli Automotive supplier
Aisin AW Tier-1 supplier Mahindra OEM
Alfa Romeo OEM Maserati OEM
Allianz Insurer Maven MobFi)Iity _Services
rovider
Alphabet Software/Al developer Maybach OEM
Alpine Automotive supplier Mazda OEM
Amazon Software/Al developer Mercedes Benz OEM
AND Products Mapping provider Metromile Insurer
Apple Software/Al developer Micron Automotive supplier
ARGO Al Software/Al developer Microsoft Software/Al developer
ARUP Research/ standards  \yNES paris Tech ~ Research/standards
institute institute
Athlon Mobility Services Mini OEM
provider
Atkins Research/ standards Mitsubishi Electric Automotive subolier
institute Automotive Europe PP
ATZuche Mobility Services Mitsubishi Motors OEM

Provider
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Type

Audatex

Audi

Autoglass

Autoliv

Autonavi

Autonomos

Autotalks

AXA

BAE Systems

Baidu

Belron International ltd

Blacklane

BMW Group

Bolloré

Bosch

BYD Co.

Capgemini

Car2Go

Careco

Careem

Carglass

Software developer
OEM
Breakdown services
Automotive supplier

Mapping provider
Software/Al developer
Automotive supplier
Insurer

Automotive supplier

Software/Al developer

Breakdown services
provider

Mobility Services
Provider

OEM

Mobility Services
Provider

Automotive supplier
Automotive supplier

Software developer
Mobility Services
Provider

Mobility Services
Provider

Mobility Services
Provider

Breakdown services

Mobileye

MOIA

Moovel

Movidius

Movimento

Multicity

Munich RE, NA

MyTaxi

NASA

National Highway

Traffic Safety
Administration

Nauto
Navinfo
Navya
Nexteer

Nicigo ADAS

Nirenberg
Neuroscience

nuTonomy
NVIDIA
NXP

02

Octo Telematics

Autonomous systems
developer

Mobility Services
Provider

Mobility Services
Provider

Automotive supplier

Software developer

Mobility Services
Provider

Insurer

Mobility Services
Provider

Software/Al developer

Regulator/ Government
agencies

Automotive supplier
Mapping provider
OEM
Automotive supplier
Automotive supplier
Software/Al developer
Software/Al developer
Automotive supplier
Automotive supplier

Telecom infrastructure

Telematics service
provider
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CATAPULT UK

Centro Tecnologico de

I’Automocion Galicia
(CTAG)

CESVIMAP

Chariot

Chrysler

Cisco

Cite lib

Civil Maps

Cloud made

Co-op

Cohda Wireless

Comma.ai

Communauto
I'autonomie

Continental

Control-Tec

Cruise Automation

CTAG

CVTA

DAF Trucks

Daimler AG

Daimler Insurance
Services

Research/standards
institute

Research/ standards
institute

Research/ standards
institute

Mobility Services
Provider

OEM

Telecom infrastructure

Mobility Services
Provider

Mapping provider
Software/Al developer
Insurer

Automotive supplier

Autonomous systems
developer

Mobility Services
Provider

Automotive supplier

Software developer

Software/Al developer

Research/standards
institute

Automotive trade
association

OEM

OEM

Insurer

Ola

Opel

Otto
Ottomatika
OuiCar
Oxbotica
Panasonic
Paravan Industry
Pearl Auto
Peiker
Peloton
Pepperl+Fuchs
Perrone Robotics
Pilot Automotive
Pioneer
PPZuche
PSA Peugeot Citroen
QNX
Qualcomm
Quanergy Systems

RAC

Mobility Services
Provider

OEM

Software/Al developer

Software/Al developer

Mobility Services
Provider

Autonomous systems
developer

Automotive supplier

Autonomous systems
developer

Autonomous systems
developer

Automotive supplier

Autonomous systems
developer

Automotive supplier

Autonomous systems
developer

Autonomous systems
developer

Automotive supplier

Mobility Services
Provider

OEM
Software developer
Automotive supplier
Automotive supplier

Breakdown services
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Company

Type Company

Delphi

DeNA

DENSO

DfT

Didi Chuxing

Dodge

Drive.ai

DriveNow

Drivy

Elektrobit

Engineering and
Physical Sciences
Research Council

Enjoy
Ericsson

Ertico

Euro NCAP

European Commission

Facebook

Faraday Future

Farmers Insurance

Fiat Chrysler
Automobiles

First Direct

Automotive supplier
Software/Al developer

Automotive supplier
Regulator/ Government
agencies

Mobility Services
Provider

OEM
Autonomous systems
developer

Mobility Services
Provider

Mobility Services
Provider

Mapping provider

Research/standards
institute

Mobility Services
Provider

Telecom infrastructure

Research/standards
institute

Research/standards
institute

Regulator/ Government

agencies

Software/Al developer

OEM

Insurer

OEM

Mobility Services
Provider

RDM Group

ReachNow

Renault Nissan Alliance

Renesas Electronics
Corporation

Ridecell

RideScout

Rolls Royce

RSA

Safe drive systems

Safran

SAIC (UK)

SAIPS

Samsung

Savari

Seeo

Siemens

Sixt SE

Skoda

Smart

SMMT

SoftBank

Type
Automotive supplier

Mobility Services
Provider

OEM

Automotive supplier

Mobility Services
Provider

Mobility Services
Provider

OEM
Insurer

Automotive supplier

Research/standards
institute

Automotive supplier

Software/Al developer
Automotive supplier
Automotive supplier
Automotive supplier

Automotive supplier

Mobility Services
Provider

OEM

OEM

Automotive trade
association

Software/Al developer
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Folksam
Ford
Ford Carsharing
Free2Move
Freescale
Fujitsu Ltd.
Garmin
General Motors
Getaround
Gett

Global NCAP

GoDrive

Google
Grab
Greenwheels

HailO

Harman International

Hella KGaA Hueck &

Co

HERE

Highways England

Hitachi Automotive
systems

Insurer

OEM

Mobility Services
Provider

Mobility Services
Provider

Automotive supplier
Automotive supplier

Mapping provider

OEM

Mobility Services
Provider

Mobility Services
Provider

Research/standards
institute

Mobility Services
Provider

Software/Al developer

Mobility Services
Provider

Mobility Services
Provider

Mobility Services
Provider

Automotive supplier
Automotive supplier

Mapping provider

Regulator/ Government

agency

Automotive supplier

STMicroelectronics
Subaru
Sunfleet
Suzuki

SWECO

Swiss Reinsurance
Company Ltd

Takata Corporation
Tata
Tesla

Texas Instruments

Thatcham Research

The Alliance for
Transportation
Innovation

The Floow
Times Car Plus
TomTom
TorcRobotics
Toshiba
Towersec
Toyota
TriQuint

TRL

Automotive supplier

OEM

Mobility Services
Provider

OEM

Research/ standards
institute

Insurer
Automotive supplier
OEM

OEM

Automotive supplier

Research/standards
institute

Automotive trade
association

Telematics service
provider

Mobility Services
Provider

Mapping provider

Autonomous systems
developer

Automotive supplier
Software developer
OEM

Automotive supplier

Research/standards
institute
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Honda

Horiba Mira

Horizon Robotic

Huawei

Hyundai

Ibeo automotive

IBM

IBM Watson

If P&C Insurance

Infineon

Infiniti

InMotion

Insurance Europe

Insurance Institute for

Highway Safety

Intel

Jaguar Land Rover

Jeep

Karhoo

Koolicar

leddartech

LG Electronics

OEM

OEM

Autonomous systems
developer

Telecom infrastructure
OEM
Automotive supplier
Software developer
Software/Al developer
Insurer

Automotive supplier

OEM

Mobility Services
Provider

Insurer

Research/standards
institute

Automotive supplier
OEM

OEM

Mobility Services
Provider

Mobility Services
Provider

Automotive supplier
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Lincoln OEM Mobility Services

Zipcar Provider
Local Motors OEM Zoomecar Mobility Serwces
Provider
Zurich Insurance
Insurer
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Disclosure

The recommendations and opinions expressed in this study reflect
PTOLEMUS' independent and objective views. However, PTOLEMUS cannot
provide any guarantee as to the accuracy of the information provided or the

reliability of its analyses and forecasts.

All rights reserved

All material presented in this report, unless specifically indicated otherwise, is
under copyright to PTOLEMUS. None of the material, nor its content, nor any
copy of it, may be altered in any way, or transmitted to or distributed to any
other party or published, without the prior express written permission of
PTOLEMUS. No part of this report may be reproduced, recorded,
photocopied, entered into a spreadsheet or an information storage or
retrieval system of any kind by any means, electronic, mechanical, or
otherwise without the express written authorisation of PTOLEMUS.

The user shall be able to quote facts, figures and analyses contained in the
present report within their organisation or publicly provided they quote
PTOLEMUS Consulting Group as its exclusive source.

These clauses shall not apply to otherwise publicly available information.
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