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VENTURER
VENTURER brings together a rich
partnership of public, private
and academic experts in order to
establish the South West region

VENTURER will focus on
the people as well as the

of the UK as a world class test

technology side of the trials

site facility for Connected and

to understand the blockers

Autonomous Vehicles.

and drivers to wide scale

These trials will go hand in hand with
developing an understanding of the
insurance and legal implications of
increased vehicle autonomy.
VENTURER will also establish a
realistic simulation environment.

The three year project began in
July 2015 and is based in the Bristol
and South Gloucestershire region, with
an independent test site established as
part of a sustainable and ongoing facility.
The trial is co-funded by Innovate UK.

adoption of autonomous
vehicle capability.

The VENTURER consortium is made up of organisations from various sectors:

Supporting Partner:
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Foreword

AXA is proud to be a partner in the VENTURER project.
We understand that the integration of semi-autonomous,
highly autonomous and fully autonomous vehicles into
the UK motor market has the potential to disrupt and
fundamentally alter the current motor insurance model
but at the same time transform society for the better.
Through our involvement in this project, we hope to gain an
understanding of the risk modelling that will be necessary to
underwrite insurance policies for cars with higher levels of
automation by, for example, exploring the issues of where
liability will fall during the use of such vehicles. It will also give us
advanced notice of safety and assistance features making their
way on to the existing car market, enabling us to reflect these
aspects in reduced pricing for our customers at an earlier stage.
Whilst we see autonomous vehicles as a massive step forward
in terms of road safety, motor vehicle accidents will still
happen and we will need to be able to determine the cause the driver or the car.
Motor insurance has been compulsory in the UK for almost 90
years and it exists to protect road users and pedestrians. That
protection is incredibly important when you consider that over
90 per cent of all motor accidents are caused by human error.
At the time of publication of this report, media outlets were
talking about ‘the first fatality in a self-driving car’ (a Tesla
Model S driven in Florida in May 2016). The Tesla Autopilot
is a driver assistance feature in beta testing phase where the
driver is advised to keep alert and have their hands on the
wheel at all times, so it is not a true autonomous vehicle in
that sense. It is a reminder however that robust legal and
insurance frameworks need to be in place, taking into account
clear liability positions on driver and vehicle across scenarios.

04

So, on the one hand these vehicles will radically change the
way we do business and that in itself is obviously a reason to
be involved. On the other hand though, driverless technology
is exciting from an insurance perspective because it has the
potential to significantly reduce the number of accidents
on the roads and the injuries and deaths caused by those
accidents. It is thought that the reduction could be as much
as 50 per cent and that can only be good news for road safety.
Insurers are also very mindful of the wider role that they play
in society and driverless technology represents an opportunity
to reduce fuel consumption, reduce congestion and to offer
mobility solutions to those currently unable to or unwilling
to drive.
We should acknowledge that there are unknowns with
driverless cars, such as cyber security, and it is understandable
that people may have a healthy scepticism of them. However,
the many potential benefits, from lives saved through to
climate change, present an overwhelmingly positive case for
welcoming these technological developments.
AXA wants to play its part in enabling the further development
of driverless cars which will help our customers save money
on their premiums and, ultimately, have a much wider, positive
social impact.
David Williams, Technical Director, AXA Insurance
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Chapter One:
Why insurance is necessary
The pace of change associated with “driverless technology” is
moving at an incredible rate meaning that highly-autonomous
and fully autonomous vehicles will be on the roads of the UK
sooner than we think. There will be profound implications for
our external environment, the economy and society and whilst
the insurance industry will be directly impacted, there is no
doubt that insurance will play a key role in ensuring autonomous
vehicles have the right framework to operate within.
The fundamental question for the insurance industry will be to
determine liability in the event of an accident i.e. whether the
driver or the car was the cause.
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Chapter One:
Why insurance is necessary
Connected and autonomous vehicles
The internet of things (IOT) and
connectivity are revolutionising the way
we interact with the external environment
from cities, companies, local
communities and the homes we live in.
Connected and autonomous vehicles
(CAVs) incorporate a range of different
technologies that, it is predicted, will
have dramatic benefits for road safety,
congestion, road design, the environment
and increased mobility for groups of
people, like the disabled and older
people who might not traditionally have
access to a vehicle or be able to drive.

The Government also introduced the
Modern Transport Bill in the Queen’s
Speech May 2016 to ensure that the
UK “is at the forefront of technology
for new forms of transport, including
autonomous and electric vehicles”.1
The Modern Transport Bill will also set
the insurance framework to support
the use of autonomous vehicles, and
the Government is consulting over the
summer to amend the Road Traffic Act
1998 to ensure that adequate insurance
provisions are in place.2

As well as the significant societal
benefits from connected and
autonomous technology there is also
huge commercial value to the UK
economy. The UK Government has
established the Centre for Connected
and Autonomous Vehicles (CCAV) to
co-ordinate the testing of connected and
autonomous vehicles through a number
of trials which include VENTURER in
Bristol and South Gloucestershire.

From 1988 through
2011, the injury rate
per vehicle-mile driven
dropped more than

50%

One question for the insurance industry is whether it is facing an existential
threat. Technology such as autonomous emergency braking (AEB) and electronic
stability control systems are already widely used in vehicles on the roads today.
This technology has contributed to a continual decline in injury rates from driving
accidents over the past few decades. The move to highly or fully autonomous vehicles
is projected to continue this decline in injury rates. Google’s estimates from its SelfDriving Car Project that “deaths from traffic accidents – over 1.2 million worldwide
every year – could be reduced dramatically, especially since 94% of accidents in the
U.S. involve human error”.4
Motor insurance is fundamentally about protection – protection for road users and
pedestrians alike. Indeed that was the rationale for the Government making motor
insurance compulsory in the UK in 1930.

The effect of automated technology on insurance
exist today for the automotive industry.
A clear example of this is Google’s well
publicised Self-Driving Car Project, which
has seen its fleet of self-driven cars log
more than 1.5 million miles on the
roads of the United States.3

With the rate of innovation through
projects like VENTURER, vehicles that
were once the stories of science fiction
will become reality on the roads of
the UK in the next five to ten years.
This technological progress will create
market disruption that will transform the
business and regulatory structures that

There is now a debate as to whether
high-tech companies such as Google
and Apple will take the place of
traditional car manufacturers, much
in the same we have seen established
businesses like Kodak swept aside by
the digital transformation in the
photography industry.
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In 1939 there were three million cars
on the road; by 2013 this number
had increased to 35 million.5 Industry
data estimates that insurers pay out
£27 million every day in motor claims.6
However, if you eradicate 94% of driving
accidents, and if there is no longer any
human element to driving, do you need
insurance at all?
Even though there may be fewer
driving accidents with autonomous
vehicles, accidents will still inevitably
happen. Therefore, the fundamentals
of insurance will still remain in order to
provide protection in these occurrences,
and insurers will need to determine
attribution and liability. The significant
shift for the insurance industry will be
as we move to highly or fully-automated
vehicles the nature of liability will, in all
likelihood, change from an individual
driver to the manufacturer or fleet owner
of the vehicle (or a combination).

It should also be remembered that during
the transition from highly-autonomous
and eventually fully-autonomous
vehicles, the technology may well be
ahead of public opinion. After over
100 years of manually automated
manufactured cars, there may be large
numbers of consumers against the idea
of a driver not being partially or fully in
control of a vehicle. For this reason, it
is possible, at least initially, that two
types of insurance will run side by side –
manual and autonomous – unless
the move to highly-autonomous or
fully autonomous vehicles is mandated
by policymakers.
For these reasons at AXA we believe
that there will be a vibrant insurance
market for autonomous vehicles, which
will have elements of continuity from
the existing insurance market mixed
with new innovations.
Fundamentally, people must be
confident that the insurance framework
will continue to deliver unlimited injury
compensation and clarity around who to
obtain this from.

* Per hundred million vehicle-miles traveled.
Source: National Highway Traffic Safety Administration
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Chapter One:
Why insurance is necessary
Insurance considerations

Evolving role of insurance

The fundamental issue that the insurance industry will need to

The long term success of autonomous vehicles will go

consider with a move to autonomous vehicles, will be to determine

hand in hand with the development of Smart Cities,

“whether the driver or the car was the cause at the time of the

which will play a key role in testing and rolling out

collision i.e. who was in control of the vehicle at the time?”

new technology.

As we move from highly-autonomous
to fully-autonomous vehicles a series
of questions on liability will need to be
resolved. The Department for Transport
in its ‘Pathway to Driverless Cars’ report
published in February 2015 outlined
how difficult this could be. The report
identifies that in the case of an accident
involving an autonomous vehicle there
could potentially be multiple people or
bodies that share liability in the case of
an accident, including: the vehicle driver;
the vehicle owner; the vehicle operator
(this may not be an individual); the
vehicle manufacturer; the vehicle software
provider; and the vehicle data provider.8
In the UK, the insurance industry is
playing a collaborative role with other
industries (including the Government)
in the research and development of
autonomous vehicles to ensure the
regulatory framework is fit for purpose.
The Government is committed to
finalising the UK’s regulatory framework
by 2017 through the Modern Transport
Bill, with the aim to finalise amendments
to international regulations by the end
of 2018.
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Another consideration for the insurance
industry on the pathway to fullyautonomous vehicles is the use of data
and how it is utilised. Will data from
the sensors and telematics on vehicles
be able to determine accurately at
what stage a human had control of the
operating functions of a vehicle or when
the car was fully autonomous? Who does
this data belong to? What access should
the insurance industry have to it?
As with other connected technology,
a further issue that CAVs pose for the
insurance industry is cyber-security.
Firstly, from the point of view of
adequately protecting vast amounts
of customer data that the insurance
industry could potentially have access
to; and secondly, from the perspective of
determining liability if a vehicle or fleet of
vehicles crashes due to a cyber-attack.
Fiat Chrysler have already had to update
their security systems to prevent hackers
from being able to override braking
subsystems, kill the engine and take
control of the steering wheel.9
Other manufacturers have suffered
problems too. Researchers discovered
that the alarm on the Mitsubishi
Outlander hybrid can be turned off
via security bugs in its on-board wi-fi,
providing an opportunity for thieves to
break into and steal the vehicle.10

The UK Government sees Smart Cities
as a moving concept, “there is no
absolute definition of a Smart City, no
end point, but rather a process, or series
of steps, by which cities become more
“liveable” and resilient and, hence, able
to respond quicker to new challenges.
Thus, a Smart City should enable every
citizen to engage with all the services
on offer, public as well as private, in
a way best suited to his or her needs.
It brings together hard infrastructure,
social capital including local skills and
community institutions, and (digital)
technologies to fuel sustainable
economic development and provide an
attractive environment for all”.11
This increased level of connectivity
will mean that vehicles will not only
communicate with each other, but with
the city infrastructure. For example,
“urban management systems would
allow a continual, real time dialogue
between vehicles and the city, sharing
information such as traffic conditions,
incidents and signal phasing/timing”.12
Similar technologies are already being
rolled out in places such as the City of
Westminster where the Council have
installed 3,000 infra-red sensors in
‘paid-for’ and disabled parking bays.

is vacant. Using a downloaded app,
called ParkRight13, drivers will then be
able to see a real-time map of parking
availability and be directed to an empty
space. It is generally estimated that
around 30 per cent of congestion in
cities is caused by drivers slowing down
and looking for a parking space, so this
innovation represents a smart solution
to a recurring problem in cities.14
The VENTURER project will benefit
from the fact that it is based in a
smart region, encompassing Bristol
and South Gloucestershire.
Bristol’s Smart City Programme is a
partnership between the public and
private sector and the citizens of Bristol.
Its goal is to explore smart, innovative
technologies and digital connectivity to
meet the city’s sustainability challenges
using a people centred approach.
The way that this interaction between
autonomous vehicles and Smart Cities
takes place and develops will have
further implications for the insurance
industry, as it will complicate the
regulatory structure needed and add an
additional element to the liability matrix.

These sensors are able to detect if
a car is parked over it, and therefore
determine whether or not the space
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Chapter Two:
The changing nature of liability
When highly-autonomous and eventually fully autonomous
vehicles come to market, difficult issues over how liability is
apportioned between driver and manufacturer, particularly
in the event of a “handover” from autonomous and nonautonomous modes, will need to be resolved. This is the
‘liability question’, and will be a key issue going forward for the
insurance of autonomous vehicles.
This section will look at some of the questions insurers will
need to answer as the nature of liability changes, and will
consider possible liability models that could be introduced in
the future as autonomous vehicles are developed.
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Chapter Two:
The changing nature of liability
Defining liability

What degree of driver dis-engagement is possible?

Determining liability in the event of
a car accident means understanding
who or what was legally responsible
for the incident (or in a non-fault
based system treated as responsible
for compensation purposes).

The Department for Transport’s report
‘The Pathway to Driverless Cars’ assumes
that a highly autonomous vehicle will allow
the driver to dis-engage from the task
of driving, giving them time to use the
journey to read a book, write work emails,
watch a film or talk to other passengers.19
This increased productivity of journey time
makes up the main economic case for
autonomous vehicles.

The fundamental question is,
therefore, whether the driver, the
car or an external influence such
as the quality of the road, was at
fault at the time of a collision.
As technology develops and vehicles
become increasingly autonomous,
this question will potentially become
harder to answer.

Therefore, if the degree of disengagement is too low, it may be
insufficient to attract users. The capacity
to remain mentally engaged whilst not
physically engaged is highly challenging,20
so it may be that an autonomous vehicle
that requires the ‘driver’ to remain fully
engaged whilst not actually driving the
car is too onerous an obligation.

On the other hand, there are safety
concerns linked to higher levels of
dis-engagement. Some studies have
shown that it takes 35-40 seconds for
drivers to take effective control when
switching from autonomous mode.21
The results from VENTURER’S current
trial will provide more information on
the time taken for the handover process
in different environments, and additional
research testing the time taken for
handover with a driver at different
levels of engagement will also be
important as autonomous vehicles
are further developed.

If it is found that the less engaged a
driver is, the longer the time lag in taking
effective control, questions will be raised
as to what activities drivers should be
permitted to undertake whilst the vehicle
is in autonomous mode.

Another option is an ‘assumed time’ for
the driver to regain control,17 during which
the manufacturer or maintainer might be
fixed with liability, to reflect the failure of
the vehicle to drive itself. However, if the
driver does not successfully regain control
in this assumed time liability would switch
to them, reflecting their delay in assuming
responsibility for operation. Under this
model, careful consideration would need
to be given to the length of this period.

This type of liability model would also
need to consider whether the driver
has responsibility for pre-empting the
shift from autonomous mode. If a driver
does have responsibility to predict
this, the ‘assumed time’ may need to
be shorter. VENTURER’S current trial
involves drivers that are aware that they
might be alerted to take control at any
moment, either due to decisions on
the part of the driver or the capabilities
of the vehicle. It is not testing for
‘unpredictable’ handover situations

Public perception and trust are crucial components to
adoption however we should not lose sight of that fact
that a healthy dose of scepticism is to be expected.
Indeed in 1825 some people were so opposed to train
travel that they said that it would be impossible to
travel over 12mph without having ‘the air sucked out
of your lungs’!

It is also incredibly important to gauge
the public’s perception of autonomous
vehicles since trust will be a crucial
element to uptake. Reports22 already
suggest that there may be work needed
to convince people about the merits of
driverless vehicles and this is a further
area that will be investigated by the
VENTURER consortium.

Fundamentally, the emerging autonomous technology
will have a significant impact on reducing the number
of accidents that occur.
David Williams, Technical Director, AXA Insurance

Liability models for highly autonomous vehicles
Switching control between a driver and
the car technology in the case of a
highly-autonomous vehicle raises difficult
questions around liability. The Department
for Transport has suggested that liability
for the safe operation of the vehicle in
autonomous mode rests with the vehicle
manufacturer.15 When the vehicle has
switched back to non-autonomous mode
and the driver has resumed full control,
liability for the safe operation of the car
passes back to the driver.
However, this leaves a crucial
consideration of how and when
responsibility (and linked compensation
obligations) transfers back to the driver in
this handover period from autonomous to
non-autonomous modes. As there is likely
to be some delay from the point that the
driver is expected to take control, and the
point when the driver has taken effective
control, a window exists in which either
the vehicle or the driver may be liable.
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One option, suggested by the Department
for Transport, is that liability only passes
back to the driver when and if the driver
willingly chooses to resume manual
control.16 They argue that it is not
appropriate for a vehicle manufacturer
to design a system that attempted to
switch back to manual control without
the driver’s consent. If, for some reason
the driver does not resume control, the
Department for Transport suggests that
the vehicle’s automated systems need
to be designed to ensure it could safely
bring the vehicle to a halt. While this
model may be more appealing to drivers
and encourage take up of autonomous
vehicles, it may mean that drivers are
reluctant to take back control of the
vehicle for fear that they become liable
if they do so unsuccessfully. It may be
that this model is only appropriate when
human intervention is all but removed
from the liability matrix.

The VENTURER consortium is currently
undertaking the first of three trials on
autonomous vehicles, which tests the
driver’s performance during the handover
process under a number of different
scenarios. The results of this trial will be
able to inform this model of liability and,
in particular, how long a period a driver
can be expected to regain full control
within. This will be a key part of AXA’s next
report on autonomous vehicles.

where a vehicle might suddenly have a
technical fault, so further testing on a
driver’s ability to take control in these
circumstances will be necessary.
A third option of liability model is that
the driver remains ultimately in control
of the vehicle, and thus is liable during
the entire handover period. However,
a model in which the driver remains
“captain of the ship”18 could put
drivers off and discourage take up of
autonomous vehicles because of the

high level of responsibility. Overall, it
is likely that a liability model for highly
autonomous vehicles will need to strike
a balance so as not to penalise drivers
unfairly by holding them to a standard
which is too difficult to achieve, as this
would pose a risk to the take-up of the
technology, whilst also acknowledging
that a driver will still need to take
control and could make mistakes.
The liability model appropriate is also
likely to depend on how dis-engaged a
driver can legally be.

The proper allocation of responsibility and liability between system and driver will require a clear
understanding of the handover process – when and how control switches from system to driver and
vice versa. Insurers and OEMs will want to ensure that their customer offering is as attractive as
possible. Government will want to know that the emerging liability model encourages adoption of the
technology and where any regulatory intervention may be required. This is a key element for public
acceptance of the technology and the focus for the first stage of the VENTURER trials.
Chris Jackson, Partner, Burges Salmon LLP
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Chapter Two:
The changing nature of liability
Liability models for Fully Autonomous Vehicles
Such questions raise many of the
same issues noted above in relation to
highly autonomous vehicles, relating to
the degree of liability to apportion to
occupants. The main difference is that
the occupants have less opportunity to
affect the behaviour of the vehicle.

A fully autonomous vehicle is defined
as a “vehicle in which a driver is not
necessary. The vehicle is designed to be
capable of safely completing journeys
without the need for a driver in all
normally encountered traffic”.23

In the United States, the National
Highway Traffic Safety Administration
recently informed Google that the
autonomous system piloting a Google
car could be considered the driver
under federal law.25

The liability model for fully autonomous
vehicles would need to reflect the liability
of the manufacturer or maintainer of
the vehicle, rather than the driver. The
car effectively becomes the ‘driver’,24
resulting in a switch to a product liability
based model. While conceptually
easier, a switch to a product liability
based model will have implications for
insurers, as it would involve a move to
manufacturer insurance rather than
insuring individual consumers.

However, if occupants still have any
control over a fully autonomous vehicle,
questions will remain over what liability
they attract if they use that control.

The claims process

Autonomous vehicle fleets – the future?

Depending on which liability model
is used for each level of autonomous
vehicle, the process of making a claim
may need to be reconsidered.

A future of fully autonomous cars
may have further implications for
car ownership.

For example, if the manufacturer is found
to be liable, either for a crash that occurs
while the car is in autonomous mode or
during the handover period, the process
for a victim in another vehicle to make
a claim may become more complicated.
The Department for Transport currently
suggests that this process should not be
significantly different from claims arising
from conventional crashes, and that the
first route for the victim should still be
via the driver/policy holder of the highly
automated vehicle,26 even if it is then
passed on to the manufacturer.

For example, if the vehicle has an
emergency stop button, and the
occupant chooses to use it, will they
be liable for any subsequent crash
caused as a result of their use of
the button?

Some researchers suggest that the
introduction of fully autonomous vehicles
will mean that individual consumers
no longer need to own their own car.
Instead, fleets of autonomous vehicles
that combine the convenience of not
having to drive with the flexibility of a
scaled up and always available service
may be the future of the automotive
industry.27 Without the cost of hired
drivers, offering and using such a service
makes good economic sense both for
the fleet owner and for the consumer.

The level of qualification, knowledge
and skills that the occupants must
have in this scenario will also need to
be considered. Another selling point of
fully autonomous vehicles is that the
elderly, disabled or those otherwise
unable to drive would be able to travel
by car independently. If they retain some
control, whether they have the requisite
level of qualification or knowledge will
therefore be a factor in deciding if they
are liable for mistakenly pressing an
emergency stop button, for example.

For insurers, this would mean a
move from individual insurance to
manufacturer insurance combined with
fleet insurance, thus adding another
dimension to the liability matrix. In the
event of an accident, insurers will need
to determine whether the fleet owner
or the car manufacturer is liable for any
technical failure. Questions such as
who is responsible for keeping vehicle
software up to date, and the level of
maintenance expected from fleet owners,
will need to be answered. Additionally,
insurers will need to work to ensure that
the claims process for victims is not too
complicated under this approach.

The case against pooled risk
Some have suggested28
that pooled risk for motor
insurance will become
necessary following the
introduction of highly
autonomous vehicles.

As autonomous vehicles become more
popular, insurance premiums for those
with cars with the new technology will
decrease as the cars become safer.
For those that do not have an
autonomous vehicle, their insurance
premium could increase as they may be
considered a higher risk.
An example of a pooled risk model is
the new insurance scheme Flood Re.
This has been introduced following large
scale flooding to help people who live in
flood risk areas obtain affordable home
insurance. It takes the flood risk element
of home insurance from an insurer
in return for a premium based on the
property’s council tax band, along with
an annual levy on insurers.

Because Flood Re’s activities are
subsidised by this levy, the premium
charged by Flood Re is below the rates
insurers would normally charge on
properties at the highest risk of flooding.
However, while this model is appropriate
as a response to market failure, it is a
reactive model that is designed to be
transitional until there are better market
solutions. In the emergence of CAVs, it is
more beneficial for insurers and society
to strive to create a working market
in the first case, before leaping to the
solution of a problem when the problem
doesn’t yet exist.

The claims process is an area that
AXA will consider in the second and
third years of the VENTURER trial.
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Chapter Three:
Categorisation of insurance
It is a well-established principle in traditional motor insurance
that different categories of vehicle are categorised differently for
insurance purposes. A high-performance sports car will cost more
to insure than a family hatchback. Partly this reflects the value
of the vehicle itself, but it is also, to a degree, about the way in
which people typically drive such vehicles and the corresponding
degree of risk in insuring the drivers of them. These categories of
vehicle have developed over decades and insurers have been able
to develop appropriate cover accordingly.
As semi-autonomous, highly-autonomous and fully-autonomous
vehicles begin to appear on our roads, an equivalent challenge
presents itself to insurers: how to categorise insurance for
these new vehicles and price the risks involved. As levels of
automation increase, an added layer of complexity is involved in
this process as, increasingly, the question is not just how much
should risk be insured for, but who is actually liable for that risk:
the ‘driver’ or the vehicle manufacturer?
This section reviews the work that has been done so far in
categorising insurance products for autonomous vehicles and
looks at some of the key questions that need to be addressed
as this debate evolves.
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Chapter Three:
Categorisation of insurance
Defining degrees of autonomy in vehicles
The risk to insurers is intrinsically linked to the process of categorising the various levels of automation in the vehicles themselves.
A number of different classifications have been proposed, but the most commonly used to date has been the SAE system.29

SAE
LEVEL

EXECUTION OF
STEERING AND
ACCELERATION /
DECELERATION

MONITORING
OF DRIVING
ENVIRONMENT

FALLBACK
PERFORMANCE
OF DYNAMIC
DRIVING TASK

SYSTEM
CAPABILITY
(DRIVING
MODES)

the full-time performance by the human
driver of all aspects of the dynamic driving
task, even when enhanced by warning or
intervention systems

Human driver

Human driver

Human driver

n/a

Driver
Assistance

the driving mode-specific execution by
a driver assistance system of either
steering or accelerating/ decelerating using
information about the driving environment
and with the expectation that the human
driver perform all remaining aspects of the
dynamic driving task

Human driver
& System

Partial
Automation

the driving mode-specific execution by one
or more driver assistance systems of both
steering and acceleration / deceleration
using information about the driving
environment and with the expectation that
the human driver perform all remaining
aspects of the dynamic driving task

NAME

NARRATIVE DEFINITION

Human driver monitors the driving environment

0

1

2

No
Automation

System

Human driver

Human driver

Human driver

Human driver

Some driving
models

Some driving
models

Automated driving system (“system”) monitors the driving environment

3

4

5

20

Conditional
Automation

the driving mode-specific performance
by an automated driving system of all
aspects of the dynamic driving task with
the expectation that the human driver
will respond appropriately to a request to
intervene

System

System

Human driver

Some driving
models

High
Automation

the driving mode-specific performance
by an automated driving system of all
aspects of the dynamic driving task,
even if a human driver does not respond
appropriately to a request to intervene

System

System

System

Some driving
models

Full
Automation

the full-time performance by an automated
driving system of all aspects of the
dynamic driving task under all roadway
and environmental conditions that can be
managed by a human driver

System

System

System

All driving
models

As illustrated in the table, this model sets out
six different levels of automation ranging from
‘0 – no automation’ to ‘5 – full automation’,
with increasing degrees of automation in
between. While the ‘0’ and ‘5’ levels are
relatively self-explanatory – no automation
being the fully human-driven cars we have
known for decades and full automation being
a car that drives itself for an entire journey –
the terminology used for the other four levels
creates greater scope for confusion.
It is not intuitively obvious, for example,
what the difference would be between
‘partial automation’ (level 2) and ‘conditional
automation’ (level 3). However this step up is
considered to be one of the key distinctions
in the SAE model, with the human driver still
performing part of the dynamic driving task at
level 2 (monitoring the driving environment,
determining when to change lanes, use
signals and so on), whereas by level 3 the
automated driving system is performing
the entire dynamic driving task, with the
driver only intervening as a fall back when
requested.30

As technology moves from existing driver
assistance applications to genuinely
autonomous modes the applicable liability
model will be defined by the extent to
which the law expects the driver to remain
in control (or not). This will include setting
expectations as to how the passing of
control between system and driver may
vary according to road conditions, the
capacity of the occupants to resume
control and other factors.
This will enable CAV providers and insurers
to understand when liability will materialise,
consider the circumstances in which they
are prepared to allow self-driving and the
conditions they place on the use of the
technology and, ultimately, inform the degree
of risk which they price into their models
Edward Barratt, Senior Associate, Burges Salmon LLP

The question of categorisation is further
complicated by the fact that vehicles may
not neatly conform to a single level of
automation. A particular vehicle may have
multiple different modes, each of which
different automation features could be
engaged.31 Indeed, it is not inconceivable
to imagine vehicles on our roads in the not
too distant future which could span the
entire SAE spectrum, whereby a passenger
in a fully automated vehicle who so desired
could choose to switch off all automated
features and enjoy an ‘old fashioned’ driving
experience. Alternatively, the driver may
choose to leave some automated features
engaged for safety or comfort reasons,
but turn others off in order to increase his/
her own level of involvement. This creates
the potential for ‘blurred lines’ and poses
questions about how such a vehicle should
be treated for insurance purposes.
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Everybody is aware of the fact that driverless technology
will never be perfect - one day there will be an accident.
So the question becomes who is responsible and we think
it’s unrealistic to put that responsibility on our customers.
Eric Coelingh, Chief Technical Officer, Volvo

How increased automation might change the nature of insurance products
Complexity around the terminology involved and the possibility of overlap in categorisations creates the potential for difficulties in
determining how different insurance products should be developed to cover different types of automated vehicle. There is a question as
to whether subtle differences in the level of autonomy of the vehicle should be reflected in subtle differences in the insurance products
that cover these vehicles, or whether there is just a simple distinction to be made between insurance products for fully autonomous
vehicles and products for vehicles which are still at least partly dependent on the input of a ‘driver’.
The question of categorisation is closely
linked to the issue of who is liable in
the event of an accident. When looking
at vehicles which have some element
of assisted driving, such as Automated
Emergency Braking (AEB), a precedent
has already been set whereby these
products do not fundamentally alter the
nature of insurance cover for the vehicle
as the driver remains liable for any
accidents, in spite of the vehicle having
some automated safety features.

The question which will need to be
answered from a legal and insurance
perspective is - as the technology
develops in the coming years and we
move towards fully autonomous vehicles
on our roads, at what stage of this
journey, if any, liability begins to shift
on to vehicle manufacturers.

The insurance industry is already fully
engaged with these important questions.
The Association of British Insurers (ABI)
has formed the Automated Driving
Insurance Group (ADIG) to bring together
leading motor insurers and other experts
to help realise the Government’s ambition
of placing the UK at the forefront of the
development of driverless technology.32

As well as the central question of what impact increasing degrees of automation will have on insurance products, a number of separate
but related questions will also need to be taken into consideration as part of the process of developing insurance models. The ABI has
set out some of the key questions which need to be addressed, not just by the ADIG, but also the government when it consults on these
issues, including:
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Who decides what will
constitute safe use of an
autonomous vehicle?

What happens if the functionality
of the vehicle is upgraded after
insurance has been purchased?

Will drivers require specific
training before they are allowed
to drive vehicles incorporating
autonomous technology?

If manufacturers do accept
liability, are existing product
liability laws adequate for all
conceivable road accidents?33

The question which will
remain the most fundamental
however is that of whether
the vehicle manufacturer
or software designer will
be liable in the event of an
accident, or whether personal
cover will still be required for
the ‘driver’.

It has been suggested that, at least in
the short term, the solution is likely to
involve a combination of the above.34
Particularly for vehicles which fall short
of level 5 in the SAE scale, it is unlikely
that we will see a move towards a
situation in which the manufacturer or
software firm would be fully liable as, in
all other categorisations, there remains
an element of responsibility for the driver,
even if it is only to be ready to step in
when something goes wrong. Instead, it
is likely that insurers will need to be agile
and ready to react quickly to ongoing
developments in automated technology
and ensure that their products evolve
accordingly to reflect the appropriate
balance of liability between ‘driver’
and manufacturers.
It is possible that, in the longer term,
calls may emerge for a strict liability or
first party insurance model – whereby
absolute legal responsibility for an
incident can be imposed on the
manufacturer or software designer even
without proof of carelessness or fault
– however it remains the view of the
insurance industry at this stage that such
a move would be premature and that
the current model of motor insurance
remains suitable in the short to
medium-term.35

Even Volvo’s announcement that it will
accept full liability for accidents involving
its driverless vehicles, intended to
remove uncertainty about who would be
responsible and speed up the process
of removing the legal uncertainties
surrounding liability, is not as clear cut
as it first appears, with the company’s
technical chief telling the BBC that they
would only accept liability in the event
that an accident was the result of a flaw
in the car’s design.
He also notes, unsurprisingly, that if a
third party vehicle causes the crash then
it would be liable. 36
This poses the question then: is the
advent of autonomous cars really going
to change the nature of insurance
products as much as we sometimes
assume, even in light of seemingly
game-changing announcements such
as that from Volvo? It is already the
case that, where an insured driver can
prove that an accident was the result of
a mechanical or technical fault with the
vehicle (or a component of the vehicle
such as the tyres) then it would be the
manufacturer rather than the driver who
is liable. So what may ultimately come
about is more of a change in emphasis
in how insurance products assign liability
to an assumption in the first instance
that it will be with the manufacturer
rather than the driver. While this is a
significant change, there is a precedent
and a degree of continuity also.
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Chapter Four:
Autonomous vehicles timeline
The previous chapters have looked at the changing nature
of liability as a result of the development of autonomous
vehicles, in addition to the potential confusion around
insurance categorisations. This next chapter will look ahead
to likely trends in the insurance market and how the gradual
adoption of new technology will change the way the insurance
market is structured.
The move to full automation will occur in stages and result in a
number of changes to the motor insurance market, impacting
on the frequency and severity of claims, in addition to the
type of accidents that will happen on the road network. Some
of the changes that we will see in the coming years, such as
crash frequency, can be better predicted than others. There is
a natural element of uncertainty as the rate of technological
progress could vary, although vehicle manufacturers appear
to be making increasingly confident predictions about the
development and roll-out of autonomous vehicles.

VENTURER - AXA REPORT 2016

VENTURER - AXA REPORT 2016

Chapter Four:
Autonomous vehicles timeline
Uptake in technology
The development of the
insurance market for
autonomous vehicles will be
closely linked to roll-out of
new autonomous technology.
This underlines why trials
involving autonomous cars
are so important, because
they will provide the necessary
data for insurers to consider
the ways in which the
entire driving experience
will be transformed.

Implications for insurers
Considering how autonomous technology
will be rolled out, there is a degree of
consensus from those involved in the
motor industry that there will be various
stages, with the final stage being a
fully autonomous vehicle where the
passenger does not even have the
option of taking control of the vehicle.37
The biggest uncertainty over how
these stages will unfold is around the
successful development and testing of
new technology, and how the regulatory
framework is amended accordingly.
Whereas a few years ago car
manufacturers and other analysts
predicted autonomous cars were still
some way away, the consensus has
slowly shifted forward in recent years,
as competitive pressure between
manufacturers to be the first to launch
a commercially available autonomous
vehicle has taken hold.

Whilst estimates vary as to when the
first commercially available autonomous
vehicle will be produced, a growing
number of manufacturers are stating
2020-21 as the most likely date. Ford,
Toyota and Nissan all believe they will
have an autonomous vehicle available to
consumers by 2020, while BMW is aiming
for 2021. On the more optimistic side of
the market, both Tesla and Google have
stated that they believe they will have
autonomous vehicles ready for 2018.38
The date vehicles become available to
consumers, though, does not mean the
entire road network will suddenly be
transformed overnight with autonomous
vehicles. That process will take longer.
For instance, the Institute of Electrical
and Electronics Engineers (IEEE)
estimated last year that up to 75 per cent
of all vehicles will be fully autonomous
by 2040.39

The roll-out of autonomous
driving technology will
eventually change the way
in which people experience
potential insurance claims
on the road. Given that
currently over 90 per cent
of all road traffic accidents
are a result of human error,
the number of overall claims
will be considerably lower.
Although the number of road
deaths in developed countries
has fallen steadily since the
1970s, debate has started to
question whether a scenario
of zero deaths is a possibility
in the future.

Sweden has already set itself a target of
eliminating all fatalities and injuries on
its road network.40 The UK Government
confirmed as part of the Transport Select
Committee’s recent inquiry on Motoring
of the Future that it currently has no plans
to introduce a similar target.41 Sweden’s
aim will also be helped by the fact that
Volvo is planning to launch the world’s
first large-scale autonomous drive project
in 2017, which will see 100 vehicles on
public roads, in a project supported by the
Swedish Government.42
The ultimate goal of eliminating all fatalities
and injuries is an ambitious target, but
some experts doubt it is even possible.43
Irrespective of whether it is possible or not,
the increased deployment of autonomous
vehicles across the road network will have
a dramatic impact on the overall number
of collisions, injuries and claims. In a
report on the future impact of autonomous
vehicles, McKinsey predicted that the
advent of the technology could lead to
insurers shifting the focus of their business
onto insuring car manufacturers to cover
issues such as technical failures. This shift
would replace insurance focused on risks
associated with human error in accidents.44
McKinsey does not anticipate this shift
in the industry would occur for at least
another ten years.
According to research carried out by
the Eno Centre for Transportation in the
United States, if 90 per cent of all vehicles
on the roads in the United States were
autonomous, the number of accidents
would fall from 5.5 million per year to
1.3 million.45 The potential drop in the
overall number of accidents on the roads
will have a significant long-term impact
on insurers. Moody’s, the ratings agency,
predicted in a report that as accident rates
decline over the medium term, premiums
will likely fall as well.46
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Motor insurance policies account for 31 per
cent of all UK general business insurance
premiums in 2014, according to the ABI.
However, demand for other types of motor
insurance is likely to rise. For example,
new insurance products will need to cater
for the rise in sharing services, along with
added demand for commercial cover. On
this shift, combining a reduction in the
total number of accidents with a demand
for new insurance products, Moody’s
concluded “We expect significant industry
changes over time including product
diversification, innovation, consolidation,
failure, and the rise of new entrants better
able to capitalise on new trends”.
One other factor that will have an impact
on the insurance industry is the frequency
of some types of claims. For example, the
recent introduction of new technology in
vehicles has had a measureable effect
on the frequency in certain areas. For
example, driver assistance technology
such as beeping when cars get too close
to traffic ahead or leave their lane without
signalling. According to the Highway
Loss Data Institute (USA), bodily liability
losses dropped 40 per cent and medical
payments decreased 27 per cent.47 In
terms of future trends, technology such as
alerting drivers to traffic that is too close
ahead, could have implications for the
number of whiplash injuries seen.
If autonomous vehicles help reduce the
number of accidents where a vehicle
collides with another vehicle from behind,
it is reasonable to conclude the number of
whiplash claims will also reduce. With fewer
whiplash claims, it is also conceivable
that fraud will be easier to detect, thereby
helping to reduce the overall price of
premiums. Furthermore, with greater
control over the speed of the vehicle,
the accidents that do occur between
autonomous vehicles may occur at a
reduced speed, thereby potentially
reducing the overall damage cost.
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Conclusion

Advancing automation and big data

This report, the first in a

So far this chapter has looked
at the way the insurance
sector will change and adapt
over the coming decade due
to the roll-out of autonomous
vehicles, focusing on areas
such as the number and
type of accidents. Another
challenge, resulting from the
central role of technology, will
be managing the data output
from autonomous vehicles.

Vehicles will contain numerous sensors
each individually responsible for
tracking specific issues, such as vehicle
proximity, the condition of the road,
and the performance of the tyres. This
comprehensive data set is also likely
to interact with other parts of the road
infrastructure, including other vehicles.
The volume of information will need to
be analysed using data analytics in the
case of an accident, which will require
a new approach to managing claims for
insurers. The introduction of telematics
is the beginning of this journey but, in
the future, insurers will be faced with
quantities of data that go beyond anything
seen today. Big data techniques will
be needed to carefully analyse what is
relevant to an individual claim.
A further question which stems from
the amount of data produced by
autonomous vehicles is who owns it?
Does the data belong to the individual
who owns the vehicle? Does it belong
to the manufacturer, or both? There is
also the question of what access insurers
would have to the data. In addition, in the
case of a claim, would insurers have the
ability to request data from a third party,
such as other vehicles which had come
into contact with the party that had the
accident? Access to data and questions
over ownership are important topics
which must be clarified to ensure the
appropriate regulatory framework is
in place for insurers, to be able to
manage claims.

This new data driven landscape in the
automobile industry opens up further
issues, such as potential cyber-attacks.
Insurers will need to adapt to a new
range of risks presented by hackers. For
example, potential claims could include
cases where hackers break into and steal
a vehicle remotely. In addition, there
could also be more sinister incidents of
cyber-attacks, such as a vehicle being
hacked for the purpose of criminal activity,
or worse, used as a potential weapon in
a city.
One other risk is the issue of
‘ransomware’, where hackers take control
of a vehicle and will only return control
upon payment of a small ransom fee. The
tactic is designed to extract money, rather
than leave the owner permanently locked
out of the vehicle. These are all new
risks which insurers will need to consider
as society moves towards autonomous
vehicles. It will also mean that insurance
policies offer the correct type of cyber
cover. This will also be a challenge for the
automotive industry, which will be required
to build in new security features to their
vehicles, covering issues previously not
touched upon.
A key question will be whether
manufacturers can adapt to these
challenges to prevent possible hacking.
The case of a Jeep Cherokee last year
being hacked as part of a demonstration
was an example of the potential risks and
challenges facing both manufacturers and
insurers in the future.48

series as part of the
VENTURER project, has
set out the key issues
surrounding the future of
insurance and liability for
autonomous vehicles.

AXA is encouraged by the Government’s
commitment to make the UK a
leading centre for the development of
autonomous vehicles and ensuring the
appropriate insurance framework is in
place is a key element of this.
Our report has highlighted how the nature
of insurance will adapt to meet the needs
of new technology, in particular how the
idea of liability will change itself.
Any suggestion that autonomous vehicles
will make insurers redundant fails to
account for the way these vehicles
and their passengers will still require
legal protection.

Solving these challenges will require
engagement and ideas from the insurance
sector and beyond. For instance,
understanding the accuracy of data and
the key time of the handover period
will require collaboration to ensure the
optimum legal and regulatory system
is established.
We will work to develop solutions to
these issues over the course of the
trial; however, we believe the following
questions require consideration:

The accuracy of the data produced
during handover period to determine
control of the vehicle

Provision of insurance for
vehicles of differing levels
of autonomy

The ownership of data generated and
how accessible it is for consumers,
insurers and legal purposes

The ability of that data to allow a defined
legal framework from which criminal
and civil liability to be established

Maintenance of an insurance
regime that protects road users and
pedestrians as its primary purpose

What requirements will be placed
on the driver before being allowed to
operate autonomous vehicles?

The emerging risks associated
with increased data generation
and connectivity of vehicles

Ensure the claims process is clearly
defined and amended as appropriate to
remain efficient and effective

Future projections on the uptake of
autonomous vehicles and impact on road
network infrastructure requirements

The need for common standards
in data sets to ensure consistency
within legal framework
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