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ABOUT UK AUTODRIVE
UK Autodrive is the largest of three UK consortia launched to support the
introduction of self-driving vehicles in the UK. The aim of the consortium
is to establish the UK as a global hub for the development of autonomous
vehicle technologies and to integrate connected and autonomous vehicle
technologies into urban environments.
UK Autodrive brings together leading technology and automotive businesses,
forward-thinking local authorities and academic institutions to deliver a major
three-year UK trial of autonomous and connected vehicle technologies.
Consortium members are Arup, AXA, Coventry City Council, Ford, Gowling
WLG, Jaguar Land Rover, Milton Keynes Council, Horiba Mira, Oxbotica,
RDM Group, Tata Motors European Technical Centre, Thales, The Open
University, Transport Systems Catapult, the University of Cambridge and
the University of Oxford.

ABOUT GOWLING WLG
Gowling WLG is a Global 100 legal practice, with more than 1,400 legal
professionals across 18 cities in the UK, Canada, Europe, Asia and the Middle
East. Focused on key global sectors including automotive, tech, energy,
infrastructure and real estate, they are able to provide clients with deep
sector expertise.
Led by Stuart Young, the market-leading automotive industry group brings
together technical excellence in regulatory, corporate, employment, dispute
resolution, real estate, commercial and competition.
It is the only law firm playing a significant role in the £19m UK Autodrive
connected and autonomous vehicles programme.
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METHODOLOGY AND
OBJECTIVES
This is the second in a series of thought leadership reports produced by Gowling WLG
on behalf of UK Autodrive. The purpose of this white paper is to explore some of the
issues around ethical decision-making by autonomous vehicles and the necessity for
urgent regulatory clarity to facilitate development in this area.

The UK wants to become a global hub for the
development of autonomous and connected
vehicle technologies with testing of driverless
vehicles in urban areas due to start imminently.
Each time we drive a car we are faced with a
range of different moral decisions relating to
our behaviour in respect of other users of the
road. These range from how to respond in an
emergency to whether we should straddle
an unbroken line in the middle of the road
to pass a cyclist. Before we begin to delegate
such decision-making to autonomous vehicles
we need to ask what decisions they can
reasonably make and on what basis.

D EFI NI TI O NS
AUTONOMOUS VEHICLE (AV)
A vehicle which is capable of fulfilling the operational
functions of a traditional vehicle without a human operator.

CONNECTED VEHICLE (CV)
A vehicle which has technology enabling it to connect to
devices within the vehicle, as well as external networks
like the internet, allowing it to “talk” to its surrounding
infrastructure and other vehicles.

The research was conducted by BizWord Ltd (www.bizword.co.uk),
an independent business consultancy.
Specific sources have been listed in the body of the report. To compile
the report, we undertook in-depth interviews with key stakeholders
including industry specialists and representatives from the UK
Autodrive consortium during September and October 2016. We
also conducted desktop research and analysis of publicly-available
information, industry studies and forecasts.
We are grateful to everyone who participated for giving their time
and sharing their expertise.
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In the UK in 2015, more than
186,000 people were injured
on the roads. Over 22,000
of these were seriously hurt.
1,732 people died.
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INTRODUCTION
Our cars are set to change dramatically in the coming years. Autonomous and
connected vehicles will be the future of personal travel. They promise better mobility
for all, reduced congestion, an improved environment and, perhaps most importantly,
increased safety.
In the UK in 2015, more than 186,000 people were injured on the

•

roads. Over 22,000 of these were seriously hurt. 1,732 people died.
The large majority of road traffic accidents are caused when a driver

manufacturing for the first time.
•

they will remove the source of most errors and therefore significantly
improve safety.
There is a huge potential economic benefit in reducing accidents
and the delays and road closures which inevitably follow them. Most
of all, however, AVs hold out the promise of lives saved and injuries
avoided. For this reason, any discussion of AV technology must
begin from the position that the policy imperative to encourage
and facilitate their adoption is also a moral imperative.
In order to achieve the economic, mobility and safety benefits
of AVs, there needs to be an appropriate legal and regulatory
framework. This report focuses on the ethical element of AVs (in
particular the so-called moral algorithm) and on how regulation
needs to lay a clear path so that existing and new participants in
the market can safely move forward, literally and metaphorically.
There are four different categories of company who are
attempting to develop AVs:
•

Major car manufacturers including UK Autodrive partners Ford,

New market entrants such as RDM, a member of the UK
Autodrive consortium and a manufacturer of driverless pods.

makes the wrong choice. AVs may never attain a flawless safety
record, but by removing the driver from the decision-making process

High tech companies like Google who are moving into car

•

Services firms like Uber who are concentrating on providing
access to transport, rather than trying to sell vehicles.

Regardless of who makes an AV, the technology within it will use
an algorithm to make sure damage to both machine and human
is minimised. Academics and the press have referred to this type
of mathematical solution to ethical decision-making as the ‘moral
algorithm’.
The interesting questions at this stage are what types of decisions
AVs will make and who will decide the parameters within which
they make them.
Our report does not attempt to enter into the academic discussion
on this issue, although it has taken the current theoretical debate as
a starting point. We focus on the wider role of the moral algorithm,
its practical implications in relation to AV development, its impact on
the decision to buy an AV, and of how it should be regulated.
We hope you find the following pages thought-provoking and that
they are a useful addition to the current debate.

Jaguar Land Rover and Tata Motors European Technical Centre.

STUART YOUNG
Head of Automotive
Partner, Gowling WLG
+44 (0)20 3636 7968
+44 (0)7818 003 990
stuart.young@gowlingwlg.com
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SUMMARY OF KEY FINDINGS

AVs will add to the established list of automated equipment that we already trust to
get us from A to B – driverless trains, auto-piloted aeroplanes and lifts, for example.
However, AVs introduce two key differences. The first is that the

There have been several academic studies which have explored

capacity for decision-making in certain other forms of automated

this area. One of the most recent entitled ‘The Social Dilemma of

transport is limited. Trains run on tracks and lifts in shafts; even the

Autonomous Vehicles’ by Jean-François Bonnefon, Azim Shariff and

flight paths of aeroplanes are, for the most part, pre-determined.

Iyad Rahwan was published in Science in June 2016 and took the form

AVs will potentially have much wider scope for decision-making. The

of six online surveys which were answered by more than 1900 people.

second is that they will operate within a considerably more complex
environment, as they will be required to drive on busy roads and
interact with other cars (some manual, some autonomous), road
users (such as cyclists) and pedestrians.
As drivers operating in this complex environment the decisions we
make on the road are reflective of each of us as individuals. Currently,
you drive your own car in your own way – driving is seen as an
extension of your independence and personality.
So on what basis do we programme a set of moral values into a
vehicle? Should we give greater priority to consistency, or should we
reflect the individual preferences of travellers in that vehicle, to the
extent that the technology is capable of doing so?

5

Respondents were asked to react to scenarios which all posed ‘moral
dilemmas’. For example, if there were no other option, should
your AV harm several pedestrians by swerving, or sacrifice its own
passenger to save a greater number of passers-by?
The answers were inconsistent. People favoured AVs that protected
as many people as possible, but weren’t so keen on applying this
utilitarian ideal if their own life (or the life of a family member) would
be sacrificed as a result.
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O UR RES EARCH HAS FO CU SED O N TH E
PRAC T I CAL I M P L I CATI O NS O F TH ESE M O R A L
DI S AG R EEM EN T S AND H A S FO U ND TH AT:
•

•

•

At present the public debate has centred on finely grained

The main benefit of AVs will be greatly enhanced road safety.

decisions made by AVs in life and death situations. However,

This will be realised in proportion to the degree to which the

this may be a distraction, since at present the technology

AV takes control of the vehicle and the number of AVs on

is not capable of making such decisions and may not be for

the road. Increasing automation and maximising take-up are

some time.

therefore of fundamental importance.

There is a need to refocus thinking about the moral

•

AVs may be a difficult sell, in particular while they co-exist

algorithm on the wider set of moral choices that AVs will

on the roads with cars driven by people. In order to gain

encounter as they interact with other road users, such as

our trust and minimise legal risk in the early years of their

whether it is acceptable to break the rules of the road in

use, their moral programming may need to be so safe that

certain situations and how to approach matters of ‘driver

people think that they’re boring to travel in and will be less

etiquette’.

likely to buy them.

Experts believe we must take a pragmatic approach to the

•

Consequently, there is a pressing need for regulation to

development of the ethical technology within AVs. Our

secure public trust and to ensure that AV manufacturers are

expectation of machines is that they will be 100% correct

not working at legal risk. Regulation will need to balance the

all the time. But is this realistic and even practically possible

potentially competing factors of adherence to the law, safety

when that machine is expected to interact with humans and

and maximising take-up.

our non-perfect decisions, on a day-to-day basis?
•

•

•

Several interviewees believe that the UK government has

In order to allow AVs to develop the capacity for decision-

thus far failed to get to grips with the need to regulate AVs,

making in complex environments, and to begin to establish

and the moral algorithm in particular. That failure could

public trust through contact, a first step will be to allow

seriously damage this country’s ability to lead the way in

testing in relatively simple and well-defined environments.

AV development.
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THE TROLLEY
PROBLEM

Thus far, consideration of the moral algorithm has tended to be focused on the
‘trolley problem’. The trolley problem is a thought experiment in ethics which says:
There is a runaway trolley racing down the railway tracks. Ahead of it there
are two people who are tied to the tracks and unable to move. If nothing else
happens, they will be killed. However, you are standing in the signal box next to
a lever that will switch the trolley to a side track. On the side track is one person,
who also cannot move. Will you take responsibility for pulling the lever that will
kill that one person, or do nothing and allow the two to die?
Move this problem into the world of AVs and the scenario reads:
There is an AV driving down the road. Someone else pulls into the road
unexpectedly. The AV does not have the necessary stopping distance available
to pull up safely, so has to steer to one side or the other. On one pavement is an
80-year-old woman, on the other is a group of children. Which party does the
AV choose to put at risk?
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Looking to the future, our research also shows that it is important
not to let the current technological limitations restrict the terms
within which regulatory solutions are identified.

Our research suggests that while academic debates on the moral

AVs may not, in the near future, be capable of distinguishing

algorithm may be intellectually stimulating, they run ahead of the

between human attributes or other contextual factors such that the

technology being programmed into today’s AVs.

moral algorithm will be able to make finely grained decisions as to

Dr Heiko Schilling, Head of Navigation, at TomTom, says:

“

The moral algorithm is a term that is good for tabloid
newspapers. There is no such thing in the software that
will tell the car to hit the 80-year-old in order not to hit
the group of kids.

”

whose life to protect first. However, that is not to say that AVs in the
near future will be incapable of making relatively blunt decisions in
this regard.
The best example of the trolley problem in the short term is in
the choice of whether to save the AV passenger at the expense of
other lives in a crash scenario. In their study ‘The Social Dilemma
of Autonomous Vehicles’, Bonnefon, Shariff and Rahwan found

Eric Chan, Principal Technologist at Transport Systems Catapult,

that participants preferred AVs that would protect their passengers

agrees:

at all costs.

that is being developed currently
“willThenottechnology
be able to distinguish between a younger or
an older person.
”

Such a finding is hardly surprising and a representative of

This sentiment is echoed by other members of the UK Autodrive

Looking to the future, our research also shows that it is important not

consortium, who stress that not only is it technologically impossible

to let the current technological limitations restrict the terms within

to programme an algorithm with an infinite number of moral values,

which regulatory solutions are identified.

but that it is not something any government would ever sign up to.
Unless the social norms of society completely change, no minister
is going to stand up in Parliament and say it is better to kill one
person over another.

Mercedes‑Benz has already been widely quoted as saying that
it will solve the trolley problem by prioritising passenger safety
(though that was not an official company statement of its position).

It is entirely possible that facial recognition software will become
so efficient that it is able to draw distinctions between categories
of people. At this point AVs could be programmed with some sort
of ethical code. When this happens, regulatory frameworks will need
to be in place that can address the more sophisticated versions of the
trolley problem.
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BEYOND THE
TROLLEY PROBLEM –
THE DAY‑TO‑DAY MORALS
OF DRIVING

The trolley problem has garnered
the greatest attention as it makes for
interesting headlines about AVs making
life and death decisions. However, such
decisions are relatively rare and one of
the main policy reasons behind AVs is
to make them even less so.

Much of the focus at present is
therefore on ensuring that AVs
are designed to minimise the risk
of ever being in a crash scenario.
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Eric Chan at TS Catapult states:

For example, AVs will need to decide whether to enter an area
marked with chevrons and bordered by a solid white line in order to

“

There are ethical decisions being taken now in terms of
how cautiously you want your system to behave, or how
many layers of redundancy you put into the system, all
of which determine what your system will and won’t do.
These decisions ultimately depend upon the level of risk
that we as a society are prepared for an AV to take.

”

If the principal selling point of AVs is their contribution to increases
in safety, the level of risk we are willing to accept may actually be

pass a parked car, or break the speed limit to get out of the way of an
ambulance. These sorts of actions involve breaking road traffic laws
in the interests of a greater good such as keeping traffic flowing or
giving priority to emergency vehicles.
The moral algorithm will also need to be capable of dealing with
countless situations which do not entail a breach of the rules of the
road, but do concern the interaction of vehicles with others using the
same congested road space.
These are currently matters of driver choice, and are reflected in

quite low.
However, everyone involved in AV development agrees that it is
almost impossible to conceive of a transport system with a 100%
safety record. No matter how sophisticated the algorithms, there will
always be occasions where something unexpected happens and an

different driving styles on the road – including, for instance, how
aggressively a vehicle accelerates or brakes, how sharply it changes
lanes or performs other manoeuvres, how much room it allows to
other vehicles to do the same things, and so on.

AV cannot stop in time. In other words, physics will always win. The

These are moral questions because they concern where drivers

relevant laws will be Newton’s laws of motion.

choose to place themselves on a spectrum between the pure

Moreover, although safety is of paramount importance, it will be
important to widen thinking about the moral algorithm to encompass
the many lesser decisions that are made as part of a journey.

maximisation of self-interest (getting from A to B as quickly as
possible) and an altruistic deferral to the interests of other road users.
In practice, the same individual may well adopt a mix of styles, or
drive differently on different days as mood or circumstances dictate.
AVs will, however, need to be programmed to deal consistently with

—— Kieran Laird, Principal Associate in the Public Law
& Regulation team at Gowling WLG says:

“

We can conceptualise a pyramid of moral issues
that AVs will need to deal with. Major decisions
in relation to human life – such as those outlined
in the trolley problem – are at the top, but are
relatively rare. Below these are decisions regarding
compliance with road traffic rules and, at the
bottom of the pyramid but still hugely important,
matters of driver behaviour in relation to other
road users which will make up the majority of
moral decisions that an AV needs to make as part
of a journey.

”

these real world driving issues. Examples of good practice include
‘zip-fastener’ merging of slow traffic, taking turns where traffic lights
have failed at an intersection, giving way to other vehicles emerging
from side roads, stopping at zebra crossings, slowing down for horses
and allowing room to cyclists when overtaking.
In practice, the programming of moral algorithms in this respect is
likely to be evolutionary. Heiko Schilling of TomTom comments:

move onto the question of how well the AV
“hasWetomust
work. Does it need to be 100% correct, and does
every scenario have to be tested? If this is the case, then
there will never be an AV on the road.

”
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There is, however, no need for the moral algorithm to be

100

%
correct

or indeed set in stone, at the very outset.
To the extent that it is encoded through software that can be
relatively easily upgraded, the moral algorithm will be capable of
ongoing refinement on the basis of the data gathered by the AV as
it operates on the road and relayed back to the manufacturer. Such

Nic Fasci, Lead Engineer for Homologation at Tata Motors
European Technical Centre, says:

I can see why the automated pods will work well in
“Milton
Keynes because it is based on a grid system.
For the same reason it may work well in the US “grid”
cities too. So perhaps the way to do it is to have certain
cities turned over to AVs and so when your partial
AV drives over the city line the AV takes over. At the
moment I think an AV would struggle in the countryside.
How would the moral algorithm deal with a horse, for
example?

”

constant updating on the basis of experience is both possible and

It is the ‘horse problem’ rather than the trolley problem that will

desirable.

form the basis for most of the moral decisions that an AV will need to

This is one reason why an important part of developing the
technology – and earning the public’s trust in it – will be running real
world trials for AVs.
The UK government has already made some provision for this.
UK Autodrive, involving autonomous pods and road cars in
Milton Keynes and Coventry, is an example. Another trial area
is the so-called ‘connected corridor’ that will run on the A2 and
M2 between London and Dover. Results of this project will inform
the sort of infrastructure required by AVs and connected vehicles
(CVs) to make the correct decisions.
Our panel of experts agree that the practical approach of having
certain areas where AVs can operate may be more acceptable and
easier for the technology to handle, at least initially.
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make and it seems that the first step in developing a moral algorithm
that can do so is to allow testing in relatively simple environments
– such as AV only areas – before adding in layers of contextual (and
hence moral) complexity over time as the technology develops.
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THE IMPORTANCE OF TAKE‑UP
– MAKING AND SELLING A
MORAL ALTERNATIVE
Although most of the moral decisions that an AV eventually makes will not be safety
related, it is the potential for saving lives and decreasing injury and property damage
that provides the main policy impetus for AV development.
Nissan, for example, has told the North American market that its efforts to introduce the technology
are largely to reduce the six million road traffic accidents which happen on the continent each year.
The safety gains from AVs will be realised in proportion to two factors – the degree to which it is the AV rather than a human that does
the driving and the number of AVs on the road as against vehicles driven by humans. The safety imperative therefore requires increasing
automation and increasing take-up of AVs.
While, theoretically, the safest environment is one without human drivers, that seems an unlikely outcome for many decades both due to the
technological demands and to the widely held wish of people to drive. In order to maximise take-up, AVs will need to be able to share the road
with non-AVs. The “perfect” safety scenario of any AVs should not be allowed to slow down take-up.
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T H E RE A R E G EN ER AL LY R ECO GN I SED TO BE SI X
ST E PS TO F U L L AU TONO M Y, A LL O F W H I CH
PRO G RE SSI V ELY I N CREA SE SA FETY:

CONVENTIONAL DRIVING

ASSISTED DRIVING

Eyes on

Hands on

Driver is responsible for the
vehicle. Controls lateral and
longitudinal movement at
all times.

Driver is responsible for the
vehicle. Controls lateral and
longitudinal movement at
all times.

Driver is responsible for the
vehicle. Controls lateral and
longitudinal movement. May
hand some control over to
the system.
Must actively monitor system
performance and retake full
control where necessary.
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System may provide alerts and
warnings when driver fails to
exercise control.

System can support lateral OR
longitudinal control.

System can control lateral
OR longitudinal movement in
specific use cases.

Level 0

Level 1

Level 2

DRIVER ONLY

DRIVER ASSISTANCE

ADVANCED DRIVER ASSISTANCE
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The levels of assistance and automation are adapted from the Society of American Engineers J3016 Standard “Taxonomy and Definitions for Terms Related to
On-Road Motor Vehicle Automated Driving Systems” (http://standards.sae.org/j3016_201401/). While these are not formally recognised by the UK Government
or the United Nations World Forum for Harmonisation of Vehicle Standards, they are seen as a helpful guide to the technology. The illustration was taken from
“Pathway to Driverless Cars: Proposals to support advanced driver assistance systems and automated vehicle technologies”, C-CAV, July 2016.

 Driver control    System control

AUTOMATED DRIVING

Eyes off

Hands off
(temporary)

Hands off

Driver is responsible for the
vehicle. Controls lateral and
longitudinal movement. Can
hand full control to the system.

Driver is only responsible, and
exercises control, outside of
specific use cases where the
car is able to self-drive.

Must actively monitor system
performance, retaking control
as necessary.

System can control lateral
AND longitudinal movement
in specific use cases. Where
system exceeds performance
limits, it will hand control back
to the driver.

System can control lateral
AND longitudinal movement
in specific use cases. It will
not require driver intervention
during this time.

System can control lateral AND
longitudinal movement in all
use cases. Driver intervention is
not needed.

Level 3

Level 4

Level 5

ADVANCED DRIVER ASSISTANCE

HIGHLY AUTOMATED

FULLY AUTOMATED
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In terms of take-up, dramatic improvements in safety will be

watching a movie at the time of the crash. Tesla said drivers were

attractive to all road-users. However, the people we interviewed are

told to keep their hands on the steering wheel at all times and retain

cautious in their assessment of how easy it will be to get people to

ultimate control.

buy an AV. This caution is directly related to questions around the
moral decision-making of AVs.

Following the fatality, Tesla shares crashed and a federal investigation
into the system was launched. Billionaire-owner of Tesla, Elon Musk,

For example, to deal with ‘unpredictable human pedestrians’ in an

has sought to allay public fears by publicly promising to improve the

ethically acceptable way, AVs will potentially have to go slowly in

safety of his vehicles through an expensive software update.

areas where there are people on foot.

So perhaps promising better safety is not enough when it comes to

Eric Chan from TS Catapult tells us:

selling an AV.

“I suspect that at the start, the systems will have to
be programmed at the more cautious end of the scale,

John Cooper, Partner in the Public Law & Regulation Team at

and this might well make the first AVs less attractive
to customers.

”

This may be a particular problem during the long period when AVs
and human-driven cars will need to co-exist on the road. Will buyers
be happy to acquire a car which is programmed to be cautious, or
even altruistic, in relation to other road users, while human drivers
on the same roads are free to adopt more selfish driving styles? This
is a form of the traditional ethical problem about the difficulty of
behaving morally in an environment in which others are not.
Conversely, there are good reasons why AVs should be programmed
to adopt a cautious approach. There is a danger that when the first
major accident involving an AV does happen it will have an overly
negative impact on their take-up.
Nic Fasci at Tata Motors European Technical Centre says:

this sci-fi world where we expect to be
“ableIf weto enter
jump in the car and for it to take over, then
the first time something bad happens the whole
concept could be set back years.

”

An illustration of this occurred earlier this year when Joshua Brown
from Ohio died when his Tesla model S crashed into a truck while
on Autopilot. It has been claimed that Mr Brown may have been

15

Gowling WLG comments:

“

In general, early adopters of technology are looking
for something that gives them more control over some
aspects of their life. In fact, by taking over the driving,
AVs do exactly the opposite. As far as design and
marketing is concerned, there will need to be a lot less
focus on the journey, and much greater focus on what
else you can do while you’re in the car. For all these
years we’ve sold cars around the driving experience – the
car as an extension of the driver’s personality. Now car
manufacturers are going to have to switch the way they
think and advertise.

”
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CO-OPERATION

AVs not only make demands on car manufacturers’ research and development
teams, but also on the way their retail arms sell the end product. So progress will
be faster if manufacturers work together.
However, our research shows that, as with a lot of companies
who are used to having to compete fiercely, co-operation does
not come naturally.
Heiko Schilling from TomTom tells us:

Competing manufacturers have realised that none of
“them
are capable of doing this on their own, so they are
trying to work together while competing. It is the typical
Frenemy set-up, which can slow things down.

”

So if all the stakeholders in the AV market really believe that
automation will equal a safer, more ethical transport system, then
they will have to find a way to work together to achieve this, while
protecting and developing their perceived unique selling points.

—— Eric Chan from TS Catapult draws a
parallel with medicine:

“

The goal of the system is to provide
better safety and contribute to a more
successful economy. Overall there will be
great benefits. I think you can compare
this area to vaccination programmes
for example. Vaccination causes side
effects, and sometimes those can be quite
serious. Unfortunately, the public tends to
concentrate on side effects. But if you look
at the whole thing in context, it is for the
greater good and we must not lose this
context when we talk about AVs.

”
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REGULATING MORALS

Experiments in the automation of vehicles have been going on since the 1920s when
the Houdina Radio Control Company demonstrated a radio-controlled driverless
car in New York. Of course the technology has progressed significantly since then,
and the last decade has seen the automotive industry getting serious about the
development of AVs.
But despite this long history and the car
industry’s push for change, there is little or no
regulation in place specifically for AVs. Although
the industry may be improving co-operation, this
by itself is not enough. The safety imperative
points to a need for state regulation to facilitate
and encourage the take-up of AVs, including
by regulating the moral algorithm rather than
assuming a form of informal self-regulation by
manufacturers.
This is because the public will need to come to trust AVs if take-up
required in terms of how the moral algorithms used by different

As in many cutting edge industries, AV companies themselves are in

to stifle product development. So unless you start
designing new legislation that accommodates new
products in advance of them being produced, you either
won’t get the new products, or you will impose huge
additional risks and therefore costs on the companies
producing them as a result of regulatory uncertainty.

use as a basis for AV legislation and regulation.

was designed to allow ethical decisions to be made by the Human

Our experts all believe that the current lack of bespoke regulation

Fertilisation and Embryology Authority (HFEA) in response to the

leaves the industry in a state of limbo.

development of new techniques.

Heiko Schilling from TomTom again:

John Cooper continues:

”

So how does regulation work in a relatively young industry which is
still in a state of developmental flux? The fundamental requirement

17

a general rule, if you try to apply existing law to a
“newAs technology
it does not work and has a tendency

One of these is in the area of embryology. This regulatory regime

favour of regulation.

is a clear regulatory framework which allows for new products and

John Cooper from Gowling WLG adds:

In our view, there are several precedents which the government can

manufacturers deal with similar situations.

get there, we need to build up knowledge very quickly.

working at risk.

”

is to be maximised and some degree of uniformity is going to be

We definitely need a common set of regulations,
“across
the EU or the states of America. And in order to

provides the legal certainty needed to ensure that companies are not

The HFEA has a clear legal framework that doesn’t
“lock-down
the answers to questions about technology
that has not been invented yet. I think we need
something similar for AVs, and that has to start with
a clear regulatory framework and the creation of a
designated regulator with the remit and competence to
oversee this area.

”

—— Stuart Young, Partner and Head of Automotive at Gowling WLG says:
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The current government seems to equate regulation with a burden. They don’t see that
“regulation
can actually facilitate new markets and important developments. We need a change
of mindset in this country.
”

As well as asking for clearer regulation, our expert panel is requesting
better support from the political leadership as a whole, particularly

Kieran Laird at Gowling WLG comments:

Federal Government has at least started to
“askThetheUSright
questions. Their latest guidelines frame

in the UK. The need for clearer regulation was recently reflected in
a comment by Transport Minister John Hayes, “We have to do, it
seems to me, two fundamental things. The first is to try to establish

the issue in terms of legality, safety and commerciality.
It understands that a new regulatory approach will be
needed. In the UK, we don’t seem to have realised that
there is a balance to be struck and that it is regulation
that helps to strike that balance. The UK government’s
approach is incremental and aims to follow technological
development rather than get ahead of it. This shows a
striking lack of vision and ambition.

a regulatory framework sufficient to allow us to take advantage
of the opportunities these vehicles offer whilst not assuming that
those who develop the technology and those who market it will be
motivated in the first instance by virtue.”
James Billingham, Purchase and Business Process Manager at
Tata Motors European Technical Centre says:

”

The development of the technology is ahead of the
“governmental
and societal structure to accommodate

The sort of balance that a regulator will need to strike is illustrated

it. This isn’t unprecedented; it can be compared to
Victorians building railways or the advent of the internet,
for example. But the UK political leadership currently
seems woefully ill-equipped to deal with complex
technical issues as is shown by our lack of general
transport policy.

”

by Bonnefon, Shariff and Rahwan in ‘The Social Dilemma of
Autonomous Vehicles’. They found that people in their survey wanted
to drive around in vehicles that would protect them and their family
at all costs and did not approve of regulation that would compromise
the safety of passengers in order to minimise casualties on the part of
other road users.
The researchers concluded that regulation that enforced a purely

While we were researching for this report, the UK government issued

utilitarian moral algorithm would delay the uptake of AVs to

a consultation paper focused on supporting the development of AV

such an extent that “lives saved by making AVs utilitarian may be

technologies entitled ‘Pathway to Driverless Cars’ and the US federal

outnumbered by the deaths caused by delaying the adoption of AVs

government published its own ‘Automated Vehicles Policy’.

altogether”.

The UK document can be regarded as unambitious in comparison to the

Ultimately, given the safety imperative, the policy goal must be

US version. In addition to proposed changes to insurance conditions for

to encourage the take-up of as many AVs as possible, as quickly

AVs, ‘Pathway to Driverless Cars’ focuses mostly on basic amendments

as possible. This requires co-ordination at state level, consistency,

to the Highway Code that will allow individual technologies which are

and a clear legal framework which facilitates and encourages AV

already in development, such as remote control parking. By contrast,

technology. The strong view of our panel of experts is that, to achieve

the US Department of Transportation states its goal is to put a structure

this end, a new regulatory framework that is specifically designed for

in place that enables technological advancement:

the purpose will be needed.

As this area evolves, the “unknowns” of today will
“become
“knowns” tomorrow. We do not intend to
write the final word on highly automated vehicles
here. Rather, we intend to establish a foundation and a
framework upon which future Agency action will occur.

”
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CONCLUSION

The development of AVs could spark a fundamental change in the way we live. For
example, they may mark the demise of vehicle ownership as we know it today, with
people buying journeys in shared vehicles rather than having their own car sat on the
driveway. Towns and cities which use substantial land resources for car parks could
free it up for more productive use. AVs could also vastly improve the mobility of those
who cannot currently drive, such as the elderly and those with particular disabilities.
If Nissan sticks to its promise of having fully
automated vehicles on the road in four years,
then this future is closer than we think. There
are already countless examples of vehicles with
some element of automation, such as selfparking or adaptive cruise control.
In spite of this, conventional cars will also be around for many
decades, so AVs will have to be able to co-exist with them. It is
possible that there could be separate roads or lanes for AVs, but
this option would be costly and in many places unrealistic. So the
ideal solution is for AVs to be able to share the road with their less
‘intelligent’ ancestors.

Bonnefon, Shariff and Rahwan concluded that:

Figuring out how to build ethical autonomous
“machines
is one of the thorniest challenges in artificial
intelligence today…. For the time being, there seems
to be no easy way to design algorithms that would
reconcile moral values and personal self-interest – let
alone account for different cultures with various moral
attitudes regarding life-life trade-offs – but public
opinion and social pressure may very well shift as this
conversation progresses.

”

Our research shows that waiting for this shift in public opinion in

As technology develops AVs will make an increasing range of moral

order to at least set the boundaries for a regulatory regime could

decisions. The most widely discussed of these (the trolley problem) is

damage the progress of AV development.

likely to be the most rare in practice, with more quotidian decisions
around keeping to the rules of the road and the nature of interactions
with other vehicles being much more common, particularly in any

Stuart Young at Gowling WLG comments:

the debate regarding the moral algorithm. The trolley problem is

no effective regulation, there is always a race to
“theWith
bottom and every inventor is vulnerable to the next
new entrant who might sacrifice safety for profit.
”

a distraction from the much larger category of day-to-day moral

All our experts agree, and spoke of the need for a well-constructed

decisions and the need to develop solutions to them.

legal framework to provide them with clarity. We therefore call on

period of co-existence with human driven vehicles.
It is therefore important not to let the trolley problem monopolise

There are numerous other hurdles to jump, including problems with
liability, cyber-security and public trust. It is particularly in the area of
public trust where the car industry and governments around the world
must start a conversation that coalesces differing moral and ethical
standpoints.
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government to begin taking the necessary steps to set in place a
regulatory framework, with an appropriately empowered regulator,
that will encourage and support the development of AVs so as to
maximise the social benefits that they can bring.
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IN PA RTI CU L AR W E S U GGEST TH E FO LLOW I NG
A RE A S F OR CON SI D ER ATI O N:
•

The formulation of a coherent plan for allocating

•

term plan regarding the deployment of AVs on public roads

algorithms that govern their behaviour. There should be

in the UK, taking into account and making provision for any

either an independent regulator tasked with striking the

additional infrastructure that will be necessary.

balance between legality, safety and commerciality, or
at least an executive agency within the Department for

•

obedience to the rules of the road and decisions regarding

to be able to ensure that it has the necessary expertise to

the behaviour of AVs on the road in relation to other

regulate this highly technical area.
Consideration of how regulation – which ultimately
requires the oversight of both vehicle and road network

vehicles.
•

and the social benefits that it will bring. This activity should

across the various tiers of UK government including the

be conducted in co-operation with the industry to ensure

devolved administrations.
The creation of a legal framework that is sufficiently
flexible and responsive to be able to make swift decisions
about new technology as it is developed, within a clear
decision-making framework – providing the necessary legal

consistent and appropriate messaging.
As James Billingham at Tata Motors European Technical
Centre points out:

“

at risk.

Regulators have to realise that decisions made now,
will have to be lived with for a long time.

As part of the development of the legal framework,

The first step, however, is realising that regulatory decisions need

co‑operation with the relevant international bodies to

to be taken, and taking them soon.

certainty to ensure that AV manufacturers are not working

•

A programme of public education and consultation to
increase public awareness of, and trust in, AV technology

regulation in an integrated way – can best be implemented

•

Development of a policy regarding how the moral
algorithm will operate in terms of major safety situations,

Transport which has the same remit. The regulator will need

•

The formulation of a coherent short, medium and long

regulatory responsibility for AVs, and in particular the moral

”

assist in the development of international standards for AVs.
•

Consideration of how co-operation between sector
participants can best be facilitated (or required where
necessary) to ensure that AV development takes place as
rapidly as possible and that CVs and AVs can interact with
each other.
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