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Driverless cars — The Future of Road

Transport and the Implications for Insurancg

In the talk | would intend to cover off the Government backed consortia working on this
subject (we are involved with 4 of which Venturer in Bristol is 1, the other 3 are UK
Autodrive in Coventry/Milton Keynes & Flourish which is a combination of the two, and then
we have the recently announced ‘CAPRI'!). We will look at the ongoing government
discussions, the proposed Vehicle technology and aviation bill and the wider implications of
European restrictions/ opportunities. Data will be a key are going forward and we will look at
the issues in that regard, together with the wider work carried out by Thatcham and the ABI
ADIG (Autonomous Driving Group). Whilst nothing is in anyway certain we will also look at
the potential impact on insurance risks and products in a future of connected & autonomous
vehicles, and speculate as to how quickly we will see these vehicles on UK Roads. We will

also briefly discuss the implications for the commercial vehicle space (its not just Cars!) and

particularly the UK haulage industry. / M
redefining / standards



Learning objectives

» Details of the governments work with regard to making connected &
autonomous vehicles (CAV’s) a reality for the UK including the
Implications of the ‘Vehicle Technology & Aviation Bill’

e Gain an understanding of some of the Government backed consortia
and why insurers are involved in these

» Discuss possible impacts of CAV’s on the current insurance market,
iIncluding changes to Motor and Public/Products Liability

 How the UK Insurance industry is responding and the workings of the
ABI ADIG

« Possible Timelines for the various stages of Driver assistance systems
moving through to fully autonomous driving
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/Automated Driving Insurance Group (ADIG)
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/Why are Insurers Involved?

W QOO 1,700+

This figure has increased pE‘DplE’ d|E’d

every year since the end - | ' 1c1

B of all accidents are In vehicle collisions
(except 1991) caused by driver error In the UK in 2013

Road traffic injuries

are the leading cause

of death among 2,500
young people, : _

aged 15-29 years {’_}“’ﬁjﬁg’ﬁg,}}” =

£16bn
£11,292 T 4 G 0/0 17-30 year olds do not hold
average cost claimed GB econonmy a full driving licence

for bodily injury
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Brisic! Robotics Laboratorny

'VENTURER*)

Testing technology plus a focus on legal and
Insurance implications
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/I\/Iilton Keynes — UK Autodrive
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empowerment through trusted secure mobility

1. To develop an understanding and
articulation of user needs and expectations
of CAVs in order to maximise the mobility
potential they pose.

2. To develop usable adaptive interfaces,
performance certification processes and
products and services that enable secure,
trustworthy and private technology within
CAVs.

3. To capture the data created by CAVs to
develop innovative new tools and products.

4. To leverage existing investment to expand
validation and test capabilities in both
urban and interurban networked
environments and enhance the commercial
opportunities this will deliver.

Management
Centre

CITY DASHBOARD

Connectivity

Forensics
Data

Logging




/CAPRI - Connected & Autonomous POD on-Road Implementation

© Project will trial POD mobility service at Queen
Elizabeth Olympic Park

© Pilot could pave the way for the use of autonomous
and connected vehicles in airports, hospitals,
business parks and shopping centres

© About CAPRI

© CAPRI (Connected & Autonomous POD on-Road Implementation) is a large
consortium comprising 20 partnering organisations. With a strong mix of
academia, business and public sector authorities, each member will play an
important role in the delivery of the CAPRI mobility service pilot scheme.
The 20 CAPRI partners are: AECOM, AXA, Burges Salmon, Conigital,
dynniq, ESP Group, Fusion Processing, Heathrow, Loughborough
University, NEXOR, Queen Elizabeth Olympic Park, South Gloucestershire
Council, Transport Simulation Systems, University of Warwick, University of
Bristol, thingful, TVS, University of the West of England, Westfield and YTL.

Automated Vehicle Research Study - Findings,
9 Recommendations and Actions




Back to Bristol & Venturer....
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https://youtu.be/k1JRmMA7NqU

/ Venturer Approach

Research on actual impacts
Public policy regulation & liability

Road & traffic scenarios of increasing
complexity & risk in real-life situation

Opinions & preferences of drivers,
passengers, other road users

Technical standards and regulations

Vehicle technology linked to required
infrastructure adaptations

Other in-vehicle services (e.g.
infotainment) and owner/user models

Bundling with low carbon and
Intelligent Mobility to deliver multiple
benefits within Smart City framework
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/Our Project Prospectus - The 4 ‘T’s!
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ransport, Testing & Timing

Trust

People must believe and trust the technology they
are using. They must feel safe and want to use/buy
new services that CAV open up to them rather than
being sold solutions that are not fit for purpose or
for person. CAV must be safe, secure and valued
by the consumer and understanding the behaviour
and emotions around CAV is an important step
towards deployment.




q o\%
16% 50%

Would not put would not pay
a child into a extra for a
driverless car driverless car

for a trip alone

2. Interest in owning a driverless car:
Men Women

Interested
Not interested
Not sure

. Overall, consumers are skeptical about driverless cars:

O
49%

Are not
interested in
owning a
driverless car

Bye, Mommy!
(-] a
Think Say nothing
driverless appeals to
cars will not them about a
be safe driverless car

r-'\

37% Nope — ain’t
interested.
43% 21 A
54%
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Presentation Notes
More than a third of motorists polled by U Switch believe the introduction of autonomous vehicles will drive up their car insurance premiums. 
Of the 953 adult UK drivers surveyed by the firm, 21.9% said they thought the technology would increase rates "significantly", while 12.9% stated that they expected premiums to "go up a little bit" as a result of autonomous vehicle developments.
The research, which also showed that 43% of those polled would not trust a driverless car and 16% are "horrified" by the concept, coincides with the latest problem experienced by Google in the trialing of its self-drive cars.
Last month, as one of Google's self-driving cars approached a crosswalk in California it slowed to allow a pedestrian to cross, prompting its ‘safety driver' to apply the brakes. While the pedestrian walked away unscathed, Google's car was hit from behind by a human-driven vehicle.
This latest setback follows a test in 2009 in which a driverless car couldn't get through a four-way stop because its sensors kept waiting for other human drivers to stop completely and let it go. The human drivers kept inching forward, looking for the advantage - paralysing Google's robot.
The recent research carried out by U Switch in the UK shows there remains a level of distrust in relation to the development of driverless car technology.
The consumer opinion poll, which showed that 48% of consumers would be an unwilling passenger in a driverless car, also revealed there is confusion over car accident liability.
A quarter (26%) believe fault lies with the autonomous car manufacturer almost a third (30%) believe that joint responsibility lies between the ‘driver' of the autonomous car and the third party involved in the accident, while 18% would hold the person at the wheel of the autonomous car accountable for the accident.



/Trust’?

Percentage of consumers who feel full
self-driving vehicles will not be safe

81% 62%

South Japan us Germany India China
7 Korea
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Source: Deloitte Global Automative Consumer Study

M
"

14 | Confidential




15 | Confidential



/I'he 4 ‘T’s!

16 | Confidential

Transport

The deployment of CAV capability has considerable
ramifications on the wider transport sector and
cities/communities in general. Key questions that
must be addressed relate to the infrastructure
investment needed, the data intelligence that can
be garnered for a transport operator, and how CAV
is one piece of the Smart City puzzle.




/Bristol IS Open!

www.bristolisopen.com
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Transport — Integrated Solutions?



Presenter
Presentation Notes
The deployment of CAV capability has considerable ramifications on the wider transport sector and cities / communities in general. Key questions that must be addresses relate to the infrastructure investment needed, the data intelligence that can be garnered for the transport operator, and how CAV is one part of the smart city puzzle.


/Need Conectivity as well as Autonomy!

Sensor-Based Solution Only

= Cannot sufficiently mimic human senses

* Not cost-effective for mass market adoption

* Lack of adequate 360° mapping of environment in urban grids

Connected Vehicle Solution Only
= DSRC does not currently work with pedestrians, bicyclists, etc.
. *DSRC-based V2| might require significant infrastructure investment
= V2V requires high market penetration to deliver value reliably

Converged Solution
* Convergence will facilitate adequate mimicking of human senses

= Convergence will reduce need for an expensive mix of sensors
and reduce the need for blanket V21 investment

= Convergence will provide the necessary level of functional
: redundancy to ensure that the technology will waork 100 percent
of the time

M
"
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/Connectlwty Brings New Risks!
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Testing

Independent validation is fundamental to
emphasise the capability and safety of any solution
in the CAV space. It is vital that appropriate

and audited testing takes place in a controlled
environment before any deployment takes place in.
As the software and hardware components come
from multiple vendors and integrated numerous
ways, the various levels of testing required must

be fully understood and integration with primary
and secondary parts must be considered. The
communications backbone must be robust
and secure with a realistic urban backdrop.
This is necessary to fully understand real life
deployment issues.




Under the bonnet
How a self-drving car works

Signals from GPS (global positioning system) Lidar (light detection and ranging)
satellites are combined with readings from sensors bounce pulses of light off the
tachometers, altimeters D surroundings. These are analysed to
and gyroscopes to provide g identify lane markings and the
more accurate positioning s———— adges of roads
than is possible with
BES aine ] Video cameras detect traffic lights,
read road signs, keep track of the
Radar position of other vehicles and look
sensor _ out for pedestrians and obstacles
: on the road

Ultrasonic sensors may

be used to measure the T
position of objects very The information from al
close to the vehicle, of the sensors 15 analysed

such as curbs and other by a central computer that

vehicles when parking manipulates the steering, . r -
accelerator and brakes. Its R — - ‘i
software must understand Radar sensors monitor the position of other
the rules of the road, both vehicles nearby. Such sensors are already used
R T ST formal and informal in adaptive cruise-control systems
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/I'he 4 ‘T’s!
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Time

CAV deployment is a question of ‘when' rather
than ‘if’. For the UK to create a competitive
advantage it is necessary to continue to invest

in this area. Significant growth potential exists

as well as growing global competition. The UK
must maximise the opportunities that regulation
currently provides and aggressively target market
growth in the areas of testing and validation.




Time - CAV Deployment is a question of ‘when’ rather than ‘if’. For the UK to
create a competitive advantage it is necessary to continue to invest in this
area. Significant growth potential exists as well as growing global competition.
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Safer cars, fewer crashes
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Presenter
Presentation Notes
CAV Deployment is a question of ‘when’ rather than ‘if’. For the UK to create a competitive advantage it is necessary to continue to invest in this area. Significant growth potential exists as well as growing global competition. The UK must maximise the opportunities that regulation currently provides and aggressively target market growth in the areas of testing and validation


Defined Levels of Automation...

: o 0 @ @
>
)
|
[ | [ | | [ |
E Driver Partial Conditional High Full
E only automation automation automation automation
O
2 _ Highway Full end-to-
E R Patrol end journey
X
L

) . Recognises its
No intervening The other performance

vehicle system W driving task is S
> performed by ngHuaina imits ana
active the syt requests driver
€ system to resume the

System
performs the
lateral and
longitudinal
dynamic dniving
task in all
situations
encountered
during the
entire journey.
No driver
required

dynamic driving
task with
sufficient time
margin
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/:rom ADAS to Automated Driving

SAE Level 0 1 2 3 4 5
None Assisted Partial Conditional High Full

Estimated Timeline Current Current 2016 2018 2021 2025

Control of steering, throttle, Driver Driver & Vehicle | Vehicle Vehicle Vehicle Vehicle

brakes

Meonitoring of driving Driver Driver Driver Vehicle Vehicle Vehicle

environment

Respansibility if driver fails to | Driver Driver Driver Driver Vehicle Vehicle

take control when requested )

System capable in... No capability Some driving Some W Some driving Some driving All driving modes

modes modes modes modes

= |

*  Driver perception could be that vehicle is responsible...
*  But vehicle is not responsible yet




/Driver Confusion = Worried Insurers!

*systems that support the driver with steering, acceleration and braking

either separately or in combination but where the driver is ultimatel\z
in control and clearly responsible. 018
*E.g. Highway Cruise Plus

*systems that can take full control of the driving task for parts of a
journey under restricted conditions 2021

*E.g. Geo fenced Motorways

Automated (Restricted)

There is great confusion around driver responsibility which must be cleared up.
In reality it could be described in a simplified binary definition as above. In the
fullness of time a ‘Fully Automated’ category would be added where the car can
not be operated at any time by the occupants, truly driverless.
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he ‘Handover’ issue!

Venturer 2015 — 2018. Trial 1: spring summer 2016

Handover Process

1. Handover request to transfer control from
autonomous driving to manual driving

14. ‘Normal’

| manual

| driving

achieved
EEEEEEERN

Autonomous  Manual driving [
drivin
EEENEENE

I

HliIlI.iliIlI'i'illl.
2. Takeover 3. Handover period I
time from Measuring driver performance in this
request to window

contact with

controls

(STISIM) or

accept button

(Wildcat).

N
'VENTURER)

M




Modern Transport /Vehicle Technology & Aviation Bill

Vehicle Technology
and Aviation Bill

New rules to ensure safe
and effective insurance
for self-driving cars

‘ @%‘3« Department for Transport




/UK Department for Transport proposal

UK Government’s policy aim:

 Ensure there is compulsory insurance requirement to protect victims in
collisions involving a highly automated vehicle; and

 The process for the victim to make a claim is not significantly different
from claims arising from conventional crashes.

Their proposed solution:

 Don’t change the civil liability regime;

* First route for the victim is via the driver/policy holder of the highly
automated vehicle

« but... require that the owner has legal responsibility for
making sure there is in place an insurance policy that
Includes cover for the manufacturer’s and any other
entities’ liability.

M
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/How will the new system work?

© Drivers should continue to buy a single motor
Insurance policy to cover both manual and automated
driving (drivers WON'T need to buy separate Product
Liability cover).

© Insurers should have a new legal right to recovery,
allowing them to get costs back from motor
manufacturers, software companies or other parties in
cases where the vehicle or technology was found to
have been at fault.

© Strict rules on what people can and cannot do behind
the wheel need to be maintained and drivers will need
absolute certainty about when they can safely allow
the car to drive autonomously.

© This will need to be underpinned by consistent rules
on data recording and accessibility. To settle claims
fairly and efficiently, insurers will need to know if the
car was in automated mode and, if so, iIf those
functions were being operated correctly.



Presenter
Presentation Notes
“Automated vehicles have the potential to transform our roads in the future and make them even safer and easier to use, as well as promising new mobility for those who cannot drive.
“But we must ensure the public is protected in the event of an incident and today we are introducing the framework to allow insurance for these new technologies.” - CG

“We think this legislation is a positive step forward that provides clarity to insurers to ensure we design our products appropriately. It keeps protection of the general public at its heart which we hope will encourage early adoption of some really impressive technology.
The vast majority of accidents are caused by human error and we see autonomous vehicles having a massive impact, reducing the number and severity of accidents. As well as making our roads safer, Insurance premiums are based on the cost of claims and therefore we expect substantially reduced premiums to follow” - DW



/nsurance needs & produces data

Ten Year Prediction of Crash Severity

Speed Reduction in Rear-End Crashes Accident Damage Distribution

Cosmetic Severs

%

6%

Car to Car Rear Clawns %




The Big Question - Who Pays?

Thatcham

What was the Who was in
time and location control, the driver
of the crash? or the car?

WHO PAYS WHEN
IS THE
DRIVER LIABLE? A DRIVERLESS CAR MANUFACTURER LIABLE?

CRASHES?




Vehicle Technology & Aviation Bill

What Is missing?
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B
/nsurers make call for international data standards

“Driverless cars must share crash data if something goes
wrong”

©

©

Cars of the future will need to collect a basic set of core data to
prevent drivers being unfairly blamed if technology goes wrong,

British insurers are leading efforts to have a standard set of data
agreed at an international level which would be easily available
In the event of an accident involving a highly automated venhicle.

This would include an indication of whether the vehicle was
operating autonomously or not, and what technology was in use.

This information would be used to:

—> establish liability for anything that had gone wrong

- inform emergency services’ investigations

—> ensure insurance claims could be processed promptly
—> help vehicle manufacturers improve their products

35



Presenter
Presentation Notes
Access to reliable data and information is an important part of a competitive insurance market and it is therefore in the interests of consumers for relevant information from vehicles to be available to insurers. 
Consumers (not manufacturers) should be treated as the ‘owners’ of data relating to how their vehicles are used. Safeguards to protect privacy are essential. 
Insurers recognise that vehicle manufacturers have a right to protect their intellectual property
Where investment and innovation is required to enable data access, this should be the result of collaboration from all stakeholders
Data access must be carefully managed to ensure safety is not compromised. 
Insurers will engage constructively in discussions with all affected stakeholders to ensure that the practical obstacles are resolved and are open to considering either direct or remote access, provided that the information is provided in an open, accessible and timely format. 
The Data Fields we would like to see recorded are as follows:

GPS Event Time Stamp
GPS Event Location
ACSF Status (on or off!)
ACSF Mode eg; Parking or Driving
ACSF Transition time stamp
Record of Driver Intervention of steering or braking, throttle or indicator
Time since last driver interaction
Driver Seat Occupancy
Driver Belt Latch




/AXA Report on Commercial Vehicle Impact
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/ Estimated Savings over 10 years

= £336,

E '6-%
(@) o)
APPROX,
£150 .
If these savings were passed onto consumers,

UK households could save the equivalent of
roughly £150 on grocery spend per annum.
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The Uber Effect?

Percentage of consumers who use ride-hailing services that question
whether they need to own a vehicle in the future, by generation

66%
64%

58% S57%

46%

24% = 35%

270 28%

=

India us Japan China Germany South Korea

=) (=

=) (=

=

- Gen YL - Gen X - Pre/Boomers Source: Deloitte Global Automotive Consumer Soudy

38 | Confidential



2 400 156 euror:

Most popular car share trip in the UK:
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Forecast of Changes to total Miles Driven ource - peites)

5,000,000

4,500,000

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

Annual miles driven in millions

1,000,000

500,000

[ | Personally owned driver-driven M shared driver-driven [l Personally owned autonomous
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2015

2025: Shared driver-
driven vehicles
account for =10%
of miles driven

Introduction of shared (2020)
and personally owned (2022)
autonomous vehicles

2020 2025

2040: Shared

mobility accounts
for ~80% of
miles driven

2035 2040

B Shared autonomous




The premium mix will move away from traditional auto
policies and decline overall

A World of Carsharing emerges in
the mid-2020’s as a significant market
segment due to emergence of new
mobility models and urbanization

does _
not project to be a significant portion Innovator View:
of the total market in the near future

L_-JCI — T D
l Accessible Autonomy will As much as 80% of
_____ account for over 60% of premiu m need in
passenger miles and 25% .
= of premium need by 2040 the future will be
v i for new models of
o 1 .
") ! insurance
= ]
= |
= I
GEJ ~New models of insurance =+
a
. Traditional insurance
50
2015 12040
. . Note: This model was developed by Deloitte’s
Incremental Change The Driverless Revolution actuarial practice and is based on assumptions
. . around distribution of passenger miles, frequency,
oL ITLL DD o ey and severity of loss events in each Future State

Source: Deloitte analysis
14

Deloitte.

Copyright @ 2016 Deloitte Development LLC. All nghts reserved.



/Social & Moral Perspectives?

The Trolley Dilemma

What would be more ethical? Killing one
person in front of 5 people before they die or
killing 5 people in front of 1 person before his
death? Its the last thing they will see. Is pain of

one seen by many comparable to death of many
seen by one?
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/Not If but when!

BMW i3 autonomously
steer, accelerate and
brake in traffic jams

@ Autonomous steering, lane guidance, acceleration/braking,
parking, accident avoidance, and driver fatigue detection,
in both city traffic and highway

m Release of semi-autonomous
Mosesy  car technology

Vehicles can be autonomous at up to 31
miles (50 km) per hour, with expected use
in heavy traffic

3D Vehicles that can autonomously steer, accelerate
Aucm  and brake at lower speeds, such as in traffic jams G t of tech that be

. evelopment o nology haves
@ Vehicles with "super cruise” autonomous steering, \:!j

autonomously for 90% of distance driven
braking and lane guidance. Production of partially

autonomous cars at a large scale e gy MO R

vehicles

<5777 Fully autonomous

Mo swe Car technology

Sale of vehicles with autonomous steering, braking,
lane guidance, throtile, gear shifting, and, as permitted
by law, unoccupied self-parking after passengers exit

@

Google  Autonomous car technology ready

Volvo envisages having cars in which passengers would be immune from injuries.
GM, Daimler, Audi, Nissan and BMW all expect to sell autonomous cars

IEEE (The Institute of Electrical and

Electronics Engineers) expects driver
licenses to no longer be required, and 70% of
vehicles on the road already driveriess




/ We now have the legal Framework

© “Automated vehicles have the potential to transform our roads in the
future and make them even safer and easier to use, as well as
promising new mobility for those who cannot drive.

© We must ensure the public is protected in the event of an incident and
today we are introducing the framework to allow insurance for these
new technologies.” — Chris Grayling @transportgovuk

© “We think this legislation is a positive step forward that provides clarity
to insurers to ensure we design our products appropriately. It keeps
protection of the general public at its heart which we hope will
encourage early adoption of some really impressive technology.

© The vast majority of accidents are caused by human error and we see
autonomous vehicles having a massive impact, reducing the number
and severity of accidents. As well as making our roads safer, Insurance
premiums are based on the cost of claims and therefore we expect
substantially reduced premiums to follow” - @AxaDavidW

M
"




Thankyou for Listening
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