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Recommendation 28. The new Act should
create a right to appeal against decisions
made by the in-use regulator.

Recommendation 29. The in-use regulator
should have power to apply for a search
warrant to obtain information which is
relevant to an investigation.

Recommendation 30. The in-use regulator
should be under a duty to engage with
those with an interest in the safety of
automated vehicles, including local traffic
authorities, the emergency services, road
user groups and experts in the field.

A Forum to Collaborate on Road Rules

Recommendation 31. The UK government
should establish a forum for collaboration
on how road rules, traffic laws and
guidance such as The Highway Code
should apply to automated driving.

Collision Investigation

Recommendation 32. An independent
collision investigation unit should be given
responsibility for investigating serious,
complex and high-profile collisions involving
automated vehicles.

Cybersecurity

Recommendation 33. The in-use regulator
should have responsibility for developing
and encouraging best practice with regards
to ongoing AV cybersecurity. Where a lack
of security gives rise to a safety concern,
the regulator’s powers to deal with safety
concerns should apply.

Marketing Driving Automation

Recommendation 34. It should be a
criminal offence to engage in a commercial
practice in connection with driving
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automation technology designed for use on
roads or in public places if the commercial
practice uses:

(1) the terms “self-drive”, “self-driving”,
“drive itself”, “driverless” and “automated
vehicle”;

(2) any other terms prescribed by the
Secretary of State for Transport by
regulations; or

(8) any symbol or kitemark approved by the
authorisation authority to identify authorised
ADS features;

unless the driving automation technology
is specified as a self-driving feature by

the authorisation authority under the
authorisation scheme recommended in this
report.

The offence should not be committed

if the only use of the driving automation
technology is by a person who, as part
of their employment, test drives vehicles
equipped with driving automation
technologies (a “safety driver”).

Recommendation 35. It should be a
criminal offence to:

(1) engage in a commercial practice;

(2) which creates a likelihood of confusion
among the public (or a part of the public)
licensed to drive;

(8) over whether a driving automation
technology needs to be monitored when
used on a road or public place;

(4) when that driving automation technology
has not been specified as a self-driving
feature by the authorisation authority.
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Recommendation 36. A due diligence
defence should be available in respect of
both offences (recommendations 34 and
35) if:

(1) the commercial practice giving rise to the
offence was engaged in from outside Great
Britain; and

(2) the person engaging in the commercial
practice took all reasonable precautions
and exercised due diligence to prevent
drivers in Great Britain from being misled.

Recommendation 37. The new Act should
give the enforcement agency powers to
accept voluntary undertakings and to apply
to a court for civil enforcement orders in
respect of both offences (recommendations
34 and 35).

Recommendation 38. The new Act should
require the Secretary of State for Transport
to nominate an enforcement agency
responsible for pursuing civil enforcement
and preventing the offending conduct.

The Role of a User-In-Charge

Recommendation 39. The new Act should
define a user-in-charge as an individual who
is in a vehicle and in position to operate the
driving controls while a relevant ADS feature
is engaged. For these purposes, a “relevant
ADS feature” is an ADS feature in an
authorised vehicle which the authorisation
authority has specified as self-driving

for use with a user-in-charge. An ADS is
engaged from when it is switched on until:

(1) an individual takes control of the vehicle;

(2) (where the ADS issues a transition
demand), the transition period ends; or

(3) (where the vehicle comes to a stop),
an individual switches off the ADS or the

Annex C: Full list of Law Commissions’ Recommendations

engine; the ADS issues an alert to say that
the trip is completed; or the user-in-charge
leaves the vehicle voluntarily.

Recommendation 40. It should be an
offence to be a user-in-charge:

(1) without a licence authorising them to
drive a motor vehicle of that class;

(2) while disqualified from obtaining a
licence;

(8) with a false declaration as to any relevant
disability or prospective disability;

(4) with uncorrected defective eyesight;
(5) when under the influence of drink or drugs;

(6) with alcohol concentration above the
prescribed limit; and

(7) with concentration of a controlled drug
above the specified limit.

Recommendation 41. It should be an
offence to cause or permit an unqualified or
unfit person to act as a user-in-charge.

Recommendation 42. It should be an
offence to be carried in a vehicle without
a user-in-charge while an ADS feature
specified for use with a user-in-charge

is engaged. Persons should be guilty of
the offence if they knew or ought to have
known that:

(1) the vehicle did not have a user-in-charge;
and

(2) a user-in-charge was required.

Recommendation 43. A provisional
licence holder should be entitled to act

as a user-in-charge if accompanied by an
approved driving instructor in a vehicle with
dual controls.
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Recommendation 44. While a relevant
ADS feature is engaged, the user-in-charge
should not be liable for any criminal offence
or civil penalty which arises from dynamic
driving. The immunity should not apply

if the user-in-charge has taken steps to
override or alter the system so as to engage
the ADS when it is not designed to function.
The immunity should cease if the user-
in-charge deliberately interferes with the
functioning of the ADS.

Recommendation 45. The user-in-charge
should continue to be responsible for the
following matters which do not arise from
dynamic driving:

(1) Duties to carry insurance;

(2) Duties to maintain the vehicle in a
roadworthy condition;

(8) Any parking offence which continues
after the ADS feature is disengaged,;

(4) Duties following accidents to provide
information and report accidents;

(5) Duties to ensure that child passengers
wear seatbelts;

(6) Duties relating to loading; and

(7) Strategic route planning, including duties
to pay tolls and charges.

The new Act should include a regulation-
making power to adapt the lists of dynamic
and non-dynamic offences in the light of
experience, including a power to allocate
some or all roadworthiness responsibilities
to the ASDE.
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Recommendation 46. A user-in-charge
should not be liable for any of the driving
offences set out in sections 1 to 3A of the
Road Traffic Act 1988. Instead, a user-in-
charge should be liable for a new offence of
using a vehicle in an obviously dangerous
state. The offence would be committed
where:

(1) the user-in-charge used the vehicle in a
dangerous state; and

(2) it would be obvious to a competent and
careful user-in-charge engaging the ADS
that using the vehicle in its current state
would be dangerous.

In deciding whether the vehicle is in a
dangerous state, regard should be had to
anything attached to or carried on or in it
and to the manner in which it is attached
or carried.

An aggravated form of the offence should
apply where the use caused death or
serious injury.

Recommendation 47. The new Act should
create a defence to any driving offence
committed in the period immediately
following a handover. The defence should
be that the defendant’s driving did not fall
below the standard reasonably expected
of a competent and careful driver in the
circumstances.

Recommendation 48. The new Act should
provide that a user-in-charge who fails to
respond to a transition demand will acquire
the legal responsibilities of a driver at the
end of the transition period.

Recommendation 49. The new Act should
create a specific defence applying to driving
offences committed in Scotland by the
driver of an automated vehicle with a user-
in-charge function where:
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(1) the accused was required to resume
driving upon the expiry of a transition
demand;

(2) the accused’s ability to resume driving
was seriously impaired by a sudden
medical condition;

(8) this condition or impairment was
not caused by the accused; and

(4) the condition could not reasonably
be anticipated by the accused.

NUiC Operator Licensing

Recommendation 50. It should be an
offence to use a vehicle on a road or other
public place without a driver or user-in-
charge unless:

(1) it is equipped with an ADS feature
authorised for use with no user-in-charge
in that operational design domain; and

(2) arrangements are in place for the
vehicle to be overseen by a licensed
NUIC operator.

Recommendation 51. To obtain a NUIC
operator licence, the applicant must show
that it:

(1) is of good repute;
(2) has appropriate financial standing;

(8) conducts its operation from one or
more centres within Great Britain; and

(4) is professionally competent to run
the service.

Recommendation 52. The new Act should
give the Secretary of State for Transport
power to specify requirements as to good
repute, appropriate financial standing and
operating within Great Britain.

Annex C: Full list of Law Commissions’ Recommendations

Recommendation 53. To demonstrate
professional competence, the applicant
must submit a documented safety
management system, setting out all safety
related roles and the competence required
for each.

Recommendation 54. To obtain a NUIC
operator licence, the applicant should
submit a safety case, showing how safety
will be assured. Among other things, the
applicant’s safety case should set out:

(1) how oversight will be provided to
vehicles, including suitable connectivity,
equipment, staff training and rest breaks;

(2) incident management, including
communication with passengers, road
users and the emergency services, together
with measures to remove vehicles causing
an obstruction;

(3) systems, expertise and equipment
to maintain vehicles, install updates and
ensure cybersecurity;

(4) data management;
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(5) whether safety relies on any element of
remote driving, and (if so) how this will be
done safely; and

(6) ways to learn from mistakes, including
links with local authorities, highway
authorities and the police.

Where an ASDE and the NUIC operator are
the same entity, the entity may submit a
joint safety case covering both roles, to be
assessed by the authorisation authority.

In other cases, the safety case should
address the ASDE’s written specifications
for what must be done to ensure

safe operation.

Recommendation 55. When granting a
licence, the regulator should specify the
responsibilities which fall on the NUIiC
operator in the terms of the licence.

Recommendation 56. The new Act
should give the regulator powers to impose
the following regulatory

sanctions on NUIC operators:

(1) informal and formal warnings;
(2) civil penalties;

(8) redress orders;

(4) compliance orders;

(5) suspension of licence;

(6) withdrawal of licence; and

(7) recommendation of attendance at
a restorative conference.

Recommendation 57. A NUiC operator
should be under an obligation to respond
to requests from the in-use regulator

for information to monitor the continued
compliance of NUiC operation. This would
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include information to compare the safety
of NUIC vehicle operations with that of
conventional vehicles.

Recommendation 58. The regulator
should have powers to inspect
remote operation centres.

Recommendation 59. The duration of

a NUIC operator licence should be set in
secondary legislation. Initially, the duration
should be five years.

Recommendation 60. The new Act
should place responsibility for NUIiC
operator licensing on the Secretary

of State for Transport.

NUiC Passenger Services

Recommendation 61. The new Act

should empower the Secretary of State

for Transport and the Scottish and Welsh
Ministers to issue interim permits for
passenger services designed to use NUIC
vehicles. The holder of an interim passenger
permit would not be subject to taxi, private
hire or PSV legislation.

(1) A permit should only be granted if:

(@) in the opinion of the accessibility
advisory panel (recommendation 63), the
service is likely to add to knowledge of how
to provide automated services for older and
disabled passengers by involving them in
the service’s design;

(b) consultation has taken place with
relevant highway or road authorities
and the emergency services; and

(c) any necessary consents from the
licensing authority or the local transport
authority have been obtained.

(2) The consent of the licensing authority
would be necessary if:

(O]
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(a) the service operates within its licensing
area; and

(b) would require a taxi or private hire
licence if it had a driver.

(3) The consent of the local transport
authority would be necessary if:

(a) the service would be a “local bus
service” if it used a conventional vehicle
with a driver; and

(b) the proposed area of operation is
covered by a bus franchising scheme.

(4) Each year, the permit holder should
publish a report on the operation of the
service, highlighting how the service
safeguarded passengers and how it met the
needs of older and disabled passengers.

(5) There should be power to make the
permit subject to conditions. These may
(@among other things) specify the number of
vehicles to be used; the geographic location
in which it takes place; the ability to charge
fares; participation in a ticketing scheme;
and notifying timetables to the

Traffic Commissioners.

(6) The permit should be of specified
duration.

Recommendation 62. It should be a
condition of a “Tier 1” NUiC operator
licence that a NUIC vehicle should only
provide passenger services in accordance
with the terms of an interim passenger
permit.

Recommendation 63. The new Act should
establish an accessibility advisory panel

to advise on granting interim passenger
permits and assist in the development of
national minimum accessibility standards
for NUIC passenger services. The
accessibility advisory panel should include:

(O]

Annex C: Full list of Law Commissions’ Recommendations

(1) the Equality and Human
Rights Commission;

(2) representatives for disabled and
older persons; and

(3) representatives from industry.

Recommendation 64. In the longer term,
the Secretary of State for Transport should
set national accessibility standards to apply
to all self-driving passenger services using
NUIC vehicles.

The Duty of Candour

Recommendation 65. The new Act should
create the following criminal offences:

Offence A: non-disclosure or
misrepresentations by the ASDE

When putting forward a vehicle for
authorisation as self-driving, it should
be an offence for the ASDE to

(1) fail to provide information to the
regulator; or

(2) provide information to the regulator that
is false or misleading in a material particular

where that information is relevant to the
evaluation of the safety of the vehicle.

The ASDE should have a defence if it can
show that it took reasonable precautions
and exercised all due diligence to prevent
the wrongdoing.

Offence B: non-disclosure or
misrepresentations by a NUiC operator

When applying for NUIC operator licence, it
should be an offence for the applicant to

(1) fail to provide information to the
regulator; or
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(2) provide information to the regulator that
is false or misleading in a material particular

where that information is relevant to the
evaluation of the safety of the operation.

The NUIC operator should have a defence
if it can show that it took reasonable
precautions and exercised all due diligence
to prevent the wrongdoing.

Offence C: non-disclosure and
misrepresentations in responding to
regulators’ requests

When the regulator responsible for either
pre-deployment or in-use safety requests
information from an ASDE or NUIC operator
it should be an offence for the recipient to

(1) fail to provide information within the
scope of the request; or

(2) provide information to the regulator that
is false or misleading in a material particular

where that information is relevant to the
evaluation of the safety of the vehicle
or the way that it operates.

The ASDE/NUIC operator should have

a defence if it can show that it took
reasonable precautions and exercised all
due diligence to prevent the wrongdoing.

Offence D: the consent or connivance of
senior managers

Where the ASDE/NUIC operator has
committed Offence A, B or C, a senior
manager would also be guilty of the
offence if it took place with their consent or
connivance.
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A senior manager should be defined as a
person who plays a significant role in:

(1) the making of decisions about how
the ASDE/NUIC operator is managed or
organised, or

(2) the management of the safety assurance
process.

Offence E: offences by the nominated
person.

Where the ASDE/NUIC operator has made
a non-disclosure and misrepresentation

in circumstances covered by offence A, B
or C, the person who signed the relevant
safety case or response to the request for
information (“the nominated person”) would
also commit the offence.

The nominated person would have a
defence if they can show that they took
reasonable precautions and exercised all
due diligence to prevent the wrongdoing.

Offence F: aggravated offences in the
event of death or serious injury following
misrepresentation or non-disclosure.

Where a corporation or person commits
Offences A to E, the offence should be
aggravated where the misrepresentation or
non-disclosure:

(1) related to an increased risk of a type of
adverse incident; and

(2) an adverse incident of that type
occurred; and

(8) the adverse incident caused a death or
serious injury.
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Wrongful Interference

Recommendation 66. Legislative
amendment should clarify that the
tampering offence in section 25 of the Road
Traffic Act 1988 applies to anything that

is physically part of an automated vehicle,
including sensors, and any software
installed within it.

Recommendation 67. The offence of
taking a conveyance without authority
under section 12 of the Theft Act 1968
should cover all motor vehicles.

Recommendation 68. In England and
Wales it should be an aggravated offence
to wrongfully interfere with an AV, the road,
or traffic equipment contrary to section
22A of the Road Traffic Act 1988, where the
interference results in an AV causing death
or serious injury.

Recommendation 69. The mental
element for the aggravated offence
(recommendation 68) under section 22A
should be intention to interfere with a
vehicle, the road or traffic equipment.

Civil Liability

Recommendation 70. Section 1 of the
Automated and Electric Vehicles Act 2018
should be amended to replace the current
listing procedure with the authorisation
procedure recommended in this report. The
provisions of the Automated and Electric
Vehicles Act 2018 concerning civil liability
(sections 2 to 6 and 8) should apply to any
vehicle authorised as having self-driving
features under the scheme set out in
Chapter 5 of the Law Commissions’ report.
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Recommendation 71. The UK government
should review product liability law (including
the Consumer Protection Act 1987) to take
account of the challenges of emerging
technologies. The review should cover
product liability as a whole, rather than be
confined to automated vehicles.

Recommendation 72. The UK government
should put in place measures to provide
compensation in respect of uninsured
authorised vehicles, equivalent to

that provided for under section 2(1) of
Automated and Electric Vehicles Act 2018.

Recommendation 73. The authorisation
authority should require data to be
collected and stored to process insurance
claims. The required data should include
(but need not be limited to) the date, time
and location of each occasion when:

14. a self-driving ADS feature is activated or
deactivated,;

15. a transition demand is issued; and
16. a collision is detected.

The required data should be stored for 39
months from the date when it is recorded
and, where a request is made for it within
that period, until the required data has been
given to the insurer.

Recommendation 74. The new Act should
impose a duty on those controlling AV data
to disclose data to insurers, where the data
is necessary to decide claims fairly and
accurately.

Recommendation 75. The in-use regulator
should have a statutory power to issue a
code of practice on AV data, to which all
those disclosing data must have regard.
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Annex D: Detailed comment on the Law Commissions’ Recommendations

In 2018, government asked the Law
Commission of England and Wales and

the Scottish Law Commission (the Law
Commissions) to conduct a review of driving
legislation to prepare for the introduction

of self-driving vehicles on GB roads.

The Law Commissions’ final report®, to ensure that devolution issues are being
including recommendations to adequately addressed.

government, was published in January

2022. A full list of the recommendations The use of self-driving vehicles

is provided at Annex C. This document
provides the government’s response to
the recommendations, setting out the
framework for the safe, legal and fair
deployment of self-driving vehicles. It
does not take each recommendation
individually, but this Annex identifies those
recommendations on which government
makes specific comment.

In line with the Commissions’ fourth
recommendation on activities the UiC
should not be permitted to perform, we
have amended the Construction and Use
Regulations 1986 to allow the use of the
vehicle’s in-built display screen to view
content not relating to driving or the vehicle
systems whilst a vehicle is lawfully driving
itself. We expect these display screens

Primary legislation in self-driving vehicles to automatically
switch off if a transition demand is issued.
The Commissions’ first recommendation Offences relating to viewing other screens
calls for a new ‘Automated Vehicles Act’ or using handheld mobile phones remain
to ‘regulate automated vehicles on roads unchanged. Government will keep under
and other public places in Great Britain’, review what activities may be safe for a
emphasising the need for uniformity across  UiC to perform whilst a vehicle is driving
the country. We agree, and we seek to itself, in light of available evidence. Recent
implement their recommendations in the changes to The Highway Code have also
forthcoming Transport Bill. We will work highlighted the need for the driver to

closely with the Devolved Administrations retake control when prompted to do so,
125
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and hence the need for them to remain fit
and ready to drive (sober, awake, in the
driver’s seat and so on). Under the new
framework, occupants would be classed
as passengers during the operation of a no
user-in-charge (NUIC) feature, and would
not be considered drivers so could not
commit driving offences relating to screens
or fitness to drive.

As mentioned in section 3.3 CAM Trade
& Investment, the UK government already
engages extensively in international

fora, like the United Nations Economic
Committee for Europe’s (UNECE) Working
Parties 1 and 29. This engagement will
continue to address the Commissions’
fifth recommendation. Indeed, Regulation
157, covering Automated Lane Keeping
System (ALKS), has already set clear
requirements for how a user can take over
control of the vehicle which are designed
to avoid unintended takeovers. This has
set a precedent which may inform any
future regulations, whether domestic or
international, relating to UiC features.

In their third chapter, the Commissions
consider the distinction between driver
assistance and self-driving. We discuss
this threshold in detail in section 2.2.4
on Continuous Learning.

National Safety Principles
for Self-Driving

We have already addressed the need

for a set of National Safety Principles for
self-driving in Chapter 2. This implements
the Law Commissions’ sixth and seventh
recommendations, which refer to a ‘safety
standard’ to which the Secretary of State
must have due regard when exercising

his regulatory duties.
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Authorisation, the ASDE,
and vehicle approval

The introduction of the authorisation
decision will be a crucial component

in the safety assurance of self-driving
vehicles, implementing Recommendation
9 on pre-deployment safety assurance.

It would determine when it is safe to allow
a vehicle to drive itself using one or more
self-driving features. A self-driving feature
would not necessarily be a distinguishable
combination of software or hardware but
rather a function of the vehicle’s onboard
technology, which would interact with the
occupant(s) and may make certain demands
of them.

A Category 1 feature would require a user-
in-charge to respond to a transition demand
in order to be used safely. Comparatively,

a Category 2 feature would not require
intervention by an occupant to ensure the
safety of the vehicle, but it would need to be
overseen by a licensed NUiIC Operator. We
cover this below.

We expect to build on the concept of the
monitoring test as part of the authorisation
decision, as was developed for the listing

of ALKS (see section 2.2.2), implementing
part (2) of Recommendation 10 relating to

a vehicle’s ability to drive itself. Similarly,
government intends to ensure domestic
approval regimes can accommodate
advanced vehicle technologies, thereby
implementing part (1) of Recommendation
10 as well as Recommendation 8, both

of which relate to technical approval. We
discuss parts (3) and (4) of Recommendation
10 below. As recommended by the
Commissions in Recommendation 11, we
expect the published record of authorisation
to include an identification of features fitted
and whether each feature is authorised for
use with or without a UiC.
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Recommendation 12 identifies the

criteria for an ASDE, another fundamental
component in the safe regulation of self-
driving vehicles. We intend to consult in
further detail on aspects like good repute
ahead of secondary legislation and would
welcome engagement with stakeholders
to understand what ASDEs could look like.
Whilst we agree with Recommendation 13
on the ongoing duties of ASDEs, following
further discussion with the Commissions,
we believe these duties go wider than the
recommendation suggests.

We intend to set the following, broad duties
on the ASDE:

e Ensuring that vehicles drive safely
and legally throughout their life (which
includes remaining compliant with
their authorisation),

e Ensuring cybersecurity,

e Updating the safety case and any
assessment of fairness,

e Providing data to the regulator,

e Communicating information to users,
owners, and registered keepers,

e Continuing to meet ASDE requirements
(such as financial standing and
good repute),

e Processing data in compliance with
data protection law,

e Collecting, storing, and sharing data
to process insurance claims,

e Co-operation with government and
other necessary parties.

This is a non-exhaustive list, and we will
specify the final list once we take legislation
to Parliament. The detail of these duties will
be set out through secondary legislation,
and we will consult on them in due course.

Furthermore, in discussion with the
Commissions, we believe it could have
been clearer that government may set
‘deployment conditions’ on individual
authorisations. in line with the existing
definition of automated vehicles, which
specifies that vehicles may drive themselves
‘in at least some circumstances or
situations’ (AEVA 2018). We would not want
to hamper innovation by requiring ASDEs
to demonstrate their vehicles can drive
themselves safely and legally outside their
intended deployment context. Therefore,
setting conditions on an authorisation will
be sensitive to the evidence an ASDE can
supply in their safety case.

For example, an ASDE may not be able to
provide sufficient evidence that their vehicle
can meet the requirements for authorisation
in low levels of light associated with night-
time. It would be a limit on innovation to
deny the ASDE authorisation. Instead,

in this example, we intend to enable the
regulator to issue an authorisation, but one
which prevents the vehicle legally driving
itself at night-time.

We welcome views from stakeholders
on what conditions they feel could foster
innovation and enable them to obtain
authorisation in specific circumstances.
This will also be subject to consultation
ahead of secondary legislation. This will
also be subject to consultation ahead of
secondary legislation.
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We will consult on and provide further
detail in relation to Recommendation 15
on safety cases and assessments that will
avoid unintended data bias or other unfair
outcomes, which could otherwise lead

to discrimination, promote accessibility
for different types of disability, and help
mitigate any impacts on vulnerable

road users. These will be key pieces of
documentation needed for authorisation
and will require close working with
stakeholders. The overall authorisation
scheme, including an appeals process,
will be subject to further consultation
ahead of secondary legislation.

In-use Regulation

We agree with the Commissions that an in-
use regulatory scheme must be established
to ensure self-driving vehicles remain

safe and legal throughout their lives and

to collect evidence for the overall safety

of self-driving compared to conventional
driving. This may be best thought of as
regulating the vehicle’s deployment as a
vehicle that is permitted to drive itself.

As part of ensuring vehicles’ safety, it is
important that government has the ability
to investigate what the Commissions
refer to as traffic infractions as well as
other instances of non-compliance by an
ASDE or NUIC Operator. We will consult
in further detail on the implications of
Recommendation 20. This will help
determine what data will need to be
collected under a broad power.

We will consult in further detail on the
implications of Recommendation 20. This
will help determine what data will need to
be collected under a broad power.

On Recommendation 21, relating to traffic
infractions, we would like to clarify that, in
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consultation with the Law Commissions, we
have concluded that we do not think it will
always be possible to determine causation
of an infraction by an ADS feature, certainly
in the early days. An inability to determine
causation by the wording of part (2) of the
recommendation would seriously hinder
government’s ability to apply sanctions

to non-compliant ASDEs (or operators).
Instead, we believe sanctions could apply
when there is evidence that the vehicle was
driving itself, as will already be determined
for insurance purposes. We will clarify

the meaning of ‘traffic infraction’ as part

of future consultation. We will ensure that
Recommendation 22 on a protocol for AV
traffic infraction investigation is met ahead
of the new scheme coming into force.

We support the idea behind
Recommendation 23; that a user of a
self-driving vehicle must understand how
the vehicle operates in order to use it safely,
and we highlight it as a likely ASDE duty.
Manufacturers already provide information
through the owner’s manual to help drivers
understand their vehicle and already.
Through the AV-DRIVE group, government
has been working closely with the Society
of Motor Manufacturers and Traders
(SMMT) and others to provide guidance to
users of the first vehicles fitted with ALKS.
We will continue this close engagement
going forward, especially as vehicle
sophistication increases.

We also note that the need to communicate
may go beyond the user to the vehicle
owner and registered keeper. We will

also consult on the implications of
Recommendation 23 ahead of secondary
legislation.

As recommended in Recommendation 25,
we intend to ensure the in-use regulatory
scheme abides by the Regulators’ Code,
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subject to the Legislative and Regulatory
Reform Act 2006, and will address this in
more detail ahead of the scheme coming
into force.

In Recommendations 30 and 31, the

Law Commissions highlight the need for
dedicated consultative mechanisms for self-
driving vehicle regulation, especially on road
rules. In their responsible innovation report,
the Centre for Data Ethics and Innovation
(CDEI) have proposed how to operationalise
these recommendations with the creation

of a new science advisory committee — the
Committee on Automated Vehicle Ethics
and Safety (CAVES) — a sub-group of which
will look at road rules.

Government intends for the forthcoming
Transport Bill to include provisions for a
Road Safety Investigation Branch (RSIB),
implementing Recommendation 32.
Though its remit will be wider than just
self-driving vehicles and it is not expected
to be fully operational until 2025/6, it will
be very important that the RSIB is able to
investigate any collisions involving self-
driving vehicles to determine how such
collisions can be avoided in the future but
without seeking to attribute blame.

This is a little different to the in-use
regulatory scheme. Though we echo the
principle set out by the Commissions that
the regulatory scheme for self-driving
vehicles should move towards a ‘no-blame
culture’ and should improve learning
across the sector, we also believe it will be
important to apply appropriate sanctions
on ASDEs where there is evidence of a lack
of due diligence by the ASDE that led to

an incident. We expect that infractions by
self-driving vehicles will be rare, enabling
us to move towards a safety culture more
like the aviation sector, but it is nonetheless
important that ASDEs whose vehicles fall

below the threshold can be appropriately
penalised.

Though cyber-security was beyond the
scope of the Law Commissions’ review, we
support their proposal, at Recommendation
33, for cybersecurity being part of the in-
use regulatory scheme. We will consult on
this in due course.

Marketing self-driving vehicles

We support the Commissions’ proposal
for new offences relating to the misleading
marketing of self-driving technology. We
cannot allow a loophole to emerge whereby
a disreputable developer decides not to
put their vehicle forward for authorisation
but nonetheless confuses consumers into
thinking it is safe to use it as self-driving.
This implements the strong support across
the Commissions’ consultations for a ban
on unauthorised self-driving vehicles.

We would like to clarify, however, that
following discussion with the Commissions,
we have concluded that we would not wish
these new offences to apply to interactions
between businesses. A business that will
not use the vehicle, but may be intending
to seek authorisation in the future, is not at
risk of using a vehicle unsafely. Instead, it
is end-users who are most likely affected
by misleading marketing. Therefore, we
think it would be permissible for one
business to sell their ADS to another
claiming that it is self-driving even if it

had not been authorised within a vehicle.
Similarly, a business claiming that they are
designing self-driving technology ahead of
authorisation, would also be permissible as
it does not imply an end-user can use the
technology as self-driving, only that it

is intended to be once authorised.

129

18/08/2022 16:50




®

Connected & Automated Mobility 2025: Realising the benefits of self-driving vehicles in the UK

More details in relation to Recommendation
37 on enforcement agency powers will

be available as the Bill goes to Parliament
and thinking is on-going as to how to meet
Recommendation 38 on nominating an
enforcement agency.

The User-in-Charge

We strongly support the concept of the
user-in-charge recommended by the
Commissions and will seek to implement
this concept in primary legislation. If

a vehicle is authorised to drive itself,

the ASDE would be responsible for its
behaviour, and so the driver should not
be held responsible.

Once drivers hand over control to a self-
driving feature, they would become users-
in-charge, who are responsible only for
compliance with traffic rules not relating
to the behaviour of the vehicle on the
road, such as ensuring the vehicle has
appropriate insurance, is roadworthy,
loaded correctly and children in the
vehicle are wearing seatbelts and in the
appropriate seats.

The user-in-charge must hold a valid
driver licence for the vehicle because they
would become a driver with all associated
responsibilities if they take over control, or
at the end of the transition period if they
fail to respond to a transition demand.
However, a user-in-charge would rightly
have an expectation that a self-driving
vehicle will behave safely as set out in the
safety case submitted by the ASDE for
authorisation. So we intend for the user-in-
charge to be protected from prosecution

if the vehicle issues a transition demand in
a dangerous situation where a careful and
competent driver would not be able to avoid
a collision, or if at the end of a transition
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demand the vehicle does not perform the
expected Minimum Risk Manoeuvre.

The No User-in-Charge (NUiC) Operator

The No User-in-Charge Operator is an
important, new legal actor under the
regulatory framework. Where a vehicle

is fitted with a Category 2 ADS feature,

it is important that a suitable operator

is licensed to pick up the non-dynamic
driving task responsibilities that would
otherwise be held by the user-in-charge,
such as ensuring the vehicle is roadworthy
and has appropriate insurance. Likewise,
the operator must ensure they can safely
remotely oversee the vehicle when it is
driving itself, though how this can be done
safely will need to be explained by the
ASDE when seeking to obtain authorisation
for the feature. Importantly, a NUiC operator
does not take over responsibility for the
vehicle’s behaviour (the performance of the
dynamic driving task) from the Authorised
Self-Driving Entity (ASDE). Instead, they are
ensuring safe use of the technology by the
vehicle’s passengers, who can be expected
to bear no responsibility for any element of
the vehicle.

Furthermore, the operator may not
necessarily be offering a public service.
This is covered below on passenger-only
services. An operator running a non-public
service may choose to lease their vehicles
to paying customers, operating something
akin to a car club. We think there are many
different business models opened up by
the new operator concept, enabling the
creation of an entirely new market.
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We agree with the Commissions that an
ASDE and NUIC Operator could be the
same entity, and also believe this is likely
to be common early on. Where these

two actors combine, we refer to them

as a Combined Authorised Self-Driving
Operator (CASDO). We will clarify ahead of
secondary legislation how a CASDO may
obtain an authorisation and NUIC license.

Passenger-only services

We agree with the Commissions’
recommendations for a new permitting
scheme for passenger-only services, where
no driver is present. This new scheme

will be subject to consultation ahead of
secondary legislation.

Having considered the recommendation,
we have decided to move away from the
terminology of ‘interim’ permit, though
we agree with the Commissions that this
bridges a gap where the vehicle has no
driver and that more learning is needed
before any broader changes are made to
passenger licensing. We also agree that
it makes sense to have a bespoke system
for self-driving passenger services whilst
the technology is so nascent. We also
believe the scheme could extend to trials
which are operated with the intention of
having no driver. This too will be subject to
consultation.

Whilst we fully support the need for a
new accessibility advisory panel to sign
off permits, we do not believe it need
be statutory for the moment. Instead,
we commit to establishing an identical
panel in time for commencement of the
permitting regime, though this panel will
not be established through legislation.
The Secretary of State for Transport will
need to pay due regard to accessibility
when issuing a permit. We also expect that

this panel would help design a national
minimum standard for the accessibility of
self-driving passenger service vehicles over
time as learning improves.

The Duty of Candour

We agree with the Commissions’ sixty-
fifth recommendation on the new duty of
candour offences. It is important that, with
the asymmetry of information inherent to
this nascent technology, government has
a final resort to penalise ASDEs and NUIC
operators who fail to disclose, or mislead
in the disclosure of, safety-relevant or
operational information.

We expect prosecutions to be very rare as
the industry has expressed a strong desire
to cooperate with government on the safety
of self-driving vehicles.

Wrongful interference

We support the Commissions’
recommendations relating to wrongful
interference. We intend for recommendation
66 to be addressed as part of the
forthcoming Transport Bill but will apply
more broadly than just self-driving vehicles.
More details will be available as the Bill
enters Parliament.

Further details of the other amendments
to existing tampering and interference
offences will also be available as

the Bill enters Parliament, though no
other offence will be extended beyond
self-driving vehicles.
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Civil Liability

The Automated and Electric Vehicles Act
2018 has been a central focus of self-
driving vehicle regulation since receiving
Royal Assent in 2018. It laid the foundations
for the new regulatory framework we

seek to bring forward in the forthcoming
Transport Bill. However, though it has lent
its definition, in part, to the new scheme, it
is now right that the authorisation decision
replaces ‘listing’ (see section 2.2.2), which
is more limited in scope. Any vehicles that
have already been listed by the time the
new framework is commenced will have
time to convert to authorisation prior to the
regime coming into force. The Secretary of
State’s List will be replaced by authorisation
records. We will work closely with the Motor
Insurers’ Bureau (MIB) to ensure measures
are in place for uninsured self-driving
vehicles in time for the first self-driving
vehicles being either listed or authorised
(whichever comes first).
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Recommendation 71 on reviewing product
liability law highlights a very important issue
and we will be engaging more widely with
government to understand next steps.

Recommendation 73 relates to data

for insurance claims. Government has
already had a series of productive
conversations with manufacturers and
insurers on the collection, retention, and
sharing of data relevant for insurance
purposes. Stakeholders agree this is an
important issue and we will consult on the
details of this new data regime ahead of
secondary legislation.

We also agree that the in-use regulatory
scheme should be able to issue a Code of
Practice on data disclosure. This is without
prejudice to guidance issued on broader
data issues, as discussed in the CDEI
Responsible Innovation report, but this
guidance is not within scope of the future
legislative changes discussed above. We
will consult on the details of this Code in
due course.
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The following provides an illustrative
summary of responses to the 2021 call
for evidence. It is not exhaustive. There
will be omissions and information has
been anonymised or omitted where
permission for publication was not
provided. The absence of a suggestion
from this report does not mean it will not
be considered as we continue to gather
evidence, engage with stakeholders and
further develop policy.

Government action so far

To date, government intervention has been
focussed on enabling a comprehensive
regulatory framework to enable the
development of self-driving vehicles, and
on accelerating UK development of the
technology. Achievements include:

e Joint investment, in partnership
with industry, of over £440 million
in both world-leading research and
development projects and CAM
Testbed UK, with the latter offering a
unique, interoperable set of trialling
environments to attract global
companies to the UK.

e Investment in connectivity trials,
including the A2/M2 ‘connected
corridor testbed’. This enabled
vehicles to communicate road safety
information using roadside equipment,
and tested connectivity technology
on different road types, 2018-2020.

Annex E: The self-driving story so far

The globally recognised, innovation-
friendly Code of Practice for automated
vehicle trialling.

The launch of the Connected and
Automated Vehicle Process for Assuring
Safety and Security (CAVPASS), which
will develop a comprehensive safety
and security assurance process for
connected and self-driving vehicles.

The Automated and Electric Vehicles
Act (2018), which included the

world’s first legislative definition of an
automated vehicle and made provisions
for suitable insurance.

The world-leading, three-year Law
Commissions’ Review into a new
legislative framework in Britain for
self-driving vehicles.

The launch of Zenzic’s ‘UK Connected
and Automated Mobility Roadmap to
2030’ (2019).

Announcing that we expect vehicles
with Automated Lane Keeping System
technology to meet the requirements for
listing as self-driving (decisions will be
made on a case by case basis through
vehicle approval).
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These achievements have helped secure
the UK’s global reputation as a leading early
market for CAM. Research undertaken by
KPMG and WSP for government in 2021
showed that the UK is viewed internationally
as having an ecosystem with strengths in
R&D capabilities, skills and technologies
such as automated control systems,
artificial intelligence and machine learning,
and sensors. This is in addition to having
high innovation potential and an expectation
of both high growth in UK CAM and of

a high degree of potential end user or
customer demand.

Existing self-driving vehicle
legislation and amendments

The Automated and Electric Vehicles

Act 2018 (AEVA) was the first legislation
to provide specific provision for self-
driving vehicles. Part 1 of AEVA, which
was commenced in April 2021, focuses
on insurance for self-driving vehicles and
supports quick access to compensation
for victims of a crash involving a self-driving
vehicle, addressing a concern that if a
vehicle does not have a driver then it
may be unclear who the victim should
seek redress from.

AEVA includes a legal definition of a self-
driving (automated) vehicle, which is a
vehicle that, in the Secretary of State’s
opinion, is capable of safely driving

itself without the need for monitoring or
control by an individual. AEVA requires
the Secretary of State to maintain a

list of vehicles that meet this definition,
although there are currently no vehicles
listed. The Law Commissions concluded
that AEVA remains fit for purpose for self-
driving vehicle insurance purposes, but
that the current listing process should be
replaced by the new authorisation process
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(see section 4.1): government supports this
view and will legislate to this effect.

Government expects any vehicles that have
been listed under AEVA by the Secretary
of State for Transport before the new
provisions come into force will be able

to meet the monitoring test and other
vehicle-specific requirements under
authorisation. However, government will
need to assess the suitability of their
respective Authorised Self-Driving Entity
(ASDE), for example whether it is of good
repute and sufficient financial standing.

Regulatory standards for automated
vehicles are being developed both in the
UK and internationally. The UK recognises
the value of continuing to work with our
international partners on global regulation.
Harmonised standards support international
development, sale and use of self-driving
vehicles globally, and will continue to do
so, with UK support. We have ensured
that the regulatory framework proposed by
the Law Commissions is consistent with
international regulations.

The UK is an active and influential member
of the United Nations Economic Committee
for Europe’s (UNECE) long-standing
Working Parties that consider the technical
standards and use requirements for

road vehicles, known as WP29 and WP1
respectively. The UK is also a member of

a new Group of Experts (GE.3) set up by
the UNECE Inland Transport Committee
under WP-1 to draft a new international
legal instrument on the use of self-driving
vehicles in road traffic.
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Recent UNECE areas of focus:

An extension to the ALKS regulation for use in other types of vehicle came into
force in June 2022. In the same month, a further amendment was approved to
enable it’s use at higher speeds and with lane change capability which is due
to come into force in January 2023 (WP29).

Cyber security and software update regulations (WP29). These regulations
introduce specific requirements and procedures for how the cyber security of a
vehicle should be provided for and maintained and how software on a vehicle may
be updated once in use. They also require management processes to be in place to
monitor and respond to cyber threats as well as ensure that software updates are
done in a controlled and auditable manner. These processes are audited regularly
to certify continued compliance.

Drafting of a new legal instrument on the use of self-driving vehicles in road
traffic (GE.3).

Agreement of a Resolution which creates guidelines for how drivers may safely
perform activities not related to driving while self-driving vehicles are driving
themselves (WP1).

Adoption of an amendment to the Vienna Convention to provide clarity that the
requirement for a vehicle to have a ‘driver’ can be met where it is being driven by

an approved automated (self-) driving system. The UK supported the amendment
on the basis that clarity in law is important for road safety, and several contracting
parties felt that an amendment was necessary to ensure legal clarity in their
territories. However, in the UK’s interpretation of the Vienna Convention as it was,
and in UK law, there was sufficient flexibility to consider an automated (self-) driving
system as capable of meeting some of the requirements of a driver that relate to the
dynamic driving task (WP1).

For self-driving vehicles in particular, This was evident throughout government’s
however, there is a need to consider work to consider the safe use of vehicles
national and local contexts. Compliance fitted with ALKS on Great Britain’s roads.
with national road traffic rules is of Government undertook a call for evidence
paramount importance and a self-driving on the safe use of ALKS on Great Britain’s
vehicle’s ability to drive safely in one roads in August 2020 and published a
country does not necessarily translate to summary of responses, and next steps,

safe driving in another. Both road rules and  in April 2021.5°
public expectations may differ.
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This highlighted the importance of
compliance with local road traffic rules, as
well as issues such as user understanding
and fair delegation of responsibility.

Using ALKS as a first potential use case
for self-driving vehicles government has
implemented changes to regulation and
statutory guidance.

[Government has adapted the Road
Vehicles (Construction and Use) Regulations
1986 to allow drivers to view content not
related to the driving task through the built-
in infotainment system of listed self-driving
vehicles while those vehicles are driving
themselves. Drivers will then be able to use
those screens for leisure or work purposes
during periods when they do not need to
engage with the driving task.]

Following consultation, government has
added a new section to The Highway Code
on the safe use of self-driving vehicles to
clarify driver responsibilities and the rules
on the use of vehicles with self-driving
features. Driver education is key to road
safety, and alongside this amendment we
are working with stakeholders to ensure
there is a good understanding of how to
use self-driving features before commercial
deployment. The creation of the AV-DRIVE
group brings together government, industry
and road user groups to consider driver and
road user communications. See Chapter 4
for further information on AV-DRIVE.

CAVPASS work to date

The CAVPASS programme aims to put

in place the processes, systems and
capabilities necessary for government
assurance of the safety and cyber resilience
of connected and self-driving vehicles by
2025. Ongoing work is set out in Chapter 2.

138

PR_#7457_DfT_CAM_2025_Policy_TEXT_am8_180822_v15.indd 138

Development of Low Speed Automated
Driving (LSAD) standards has been an
initial focus of the CAVPASS programme
as this was identified as a likely early use
case for self-driving vehicles and an area
where international regulation was lacking.
Launched in 2021 this work covers a range
of issues, as detailed in Chapter 2.

Building VCA capability has been

another key area of CAVPASS work. It

has included the establishment of a new
self-driving vehicle team, development of
testing protocols for vehicles with ALKS
technology, the purchase of measurement
and testing equipment to support VCA
test capabilities, and the development
and delivery of new training modules

on cyber security.

Support for trials of self-driving vehicles
has been provided to several trialling
organisations in order to register trial
vehicles for use on the road. Each ftrial
and set of circumstances is different so
there is no single ‘process’ for support:
each enquiry is dealt with individually.
Working with trialling organisations has
provided valuable insight into the safety
and regulatory issues faced when trialling
a self-driving vehicle, particularly as the
technology develops and trials become
increasingly complex. This has helped to
shape future work.

Work has also included the development
of a process for Independent Safety
Case Audit (ISCA) of government-funded
trials. As the capability of self-driving
technology develops and the complexity
of trials increases, the risks associated
with trials also increase. This is particularly
true for trials on public roads and/or trials
of vehicles without an on-board safety
driver. In addition to the rigorous safety
assurance and due diligence expected of
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a trialling organisation, government will
require all CCAV-funded trials to undergo
an Independent Safety Case Audit by the
VCA. This will provide government with an
additional level of confidence in the safety
of government funded trials. It will also
provide a valuable learning opportunity
for the VCA and trialling organisations.

Safety and cyber resilience research

Government has undertaken a number
of research projects looking at a range
of safety and cyber resilience issues for
self-driving vehicles. These have been
undertaken with the support of Innovate
UK and Zenzic, and in collaboration with
industry and academia.

The following four projects were managed
by Zenzic on behalf of government:

Cyber resilience

The Cyber Resilience project set out

to develop a proof-of-concept on how
connected and self-driving vehicles will
detect, understand, and report emergent
cyber threats in real time. This project
included the development of tools with the
potential to provide cyber-attack resilience
when applied to a real-world automotive
application (such as braking) whilst
considering both technical and
commercial viability.

The project established a proven
methodology and set of tools which
demonstrate adherence to existing cyber
regulations and proposed “blockchain”
technology as one of the methods suitable
to provide the necessary cyber resilience.
This method, and the evidence produced
by it, is capable of being tested in court or
by publicly appointed regulators and has
the potential to provide, on a per vehicle
basis, a real-time compliance argument.

Annex E: The self-driving story so far

Interoperable simulation

This project aimed to create a seamless
experience for simulation testing across
CAM Testbed UK and enable the testbeds
to maximise their collective capability. It
established an end-to-end Verification and
Validation (V&V) pipeline for simulation and
undertook comprehensive stakeholder
engagement to inform two accompanying
publications: a simulation roadmap and a
stakeholder report.

The resulting pipeline employed a scenario-
based approach, supports verifying both
the self-driving system as well as the
simulation toolset itself, and aligns with
associated international standards for
functional safety of road vehicles.

V2X Services

The V2X Services project aimed to develop
a scalable architecture for V2X (vehicle-to-
everything) — the technology that allows

for data exchange between vehicles,
vulnerable road users and infrastructure.
The project reported on the country’s
existing capabilities and initiatives before
developing the architectures required to
enable widespread V2X infrastructure and
testbed support.

A standardised system to deploy V2X
services was created, and the architecture
was implemented into the infrastructure at
both Horiba MIRA and Millbrook, allowing
for stakeholders to test and develop their
cooperative intelligent transport systems
at these sites.
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Consumer rating scheme

This project aimed to develop a consumer
rating scheme for self-driving vehicles. The
protocol reflected simulation and physical
testing to provide a consumer facing
output. The initial test case was to draft
protocols for a consumer rating assessment
of Automated Lane Keeping Systems
(ALKS).

Government also funded four industry-led
projects, run and managed by Innovate

UK, supporting the development of safety
assurance processes through practical
application. All projects aimed to advance
understanding of the safe and secure
removal of the safety driver from self-driving
vehicles:

AZORA

AZORA, Assured Zero Occupancy with
Remote Assistance, resulted in the creation
of a safety assurance tool for advanced
trials in the UK, which was developed and
agreed by industry experts. It also led to

a series of witnessed tests of fully driver-
out vehicles at Culham Science Centre,
accompanied by an industry workshop

to review and discuss the safety

assurance tool.

SPACES

SPACES, Safe Pathway to Autonomous
Control Externally Supervised, was a
project dedicated to the safe operation of
‘Auto-Shuttles’ using remote monitoring
without an onboard safety supervisor.
The project assessed the additional
safety requirements that arise because
of remote supervision, both in terms of
implementation and engineering.
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SAVOR

SAVOR, Safely Advancing Vehicle
Automation On Roads, was a project
exploring the key requirements to apply
remote monitoring and teleoperation

to automated vehicles, including

the automation software stack, the
communication requirements and the
remote monitoring and control interface.

The project derived key understandings
around the feasibility of remote monitoring
and teleoperation to reduce the operational
costs as an offset for CAV technology
cost. It also tested and assessed the
technologies necessary for remote
monitoring and teleoperation, particularly
in relation to the minimum communications
delay for safe operation.

ENCODE

ENCODE, ensuring cybersecure
deployments of driverless teleoperated
vehicles, was a project with a focus on the
cyber security analyses and mitigations
associated with a “multi-driver” system,
through contributing research and evidence
to industry standards and best practices.
It looked to build understandings for their
inherent liabilities and enable overarching
visibility via a proof-of-concept fleet
monitoring system.

In the project demonstration, two
“multi-driver” vehicles were operated
simultaneously across two different cities
(London and Oxford) on public roads. The
“Drive-by-wire” system that was developed
allowed for seamless switching of vehicle
operation between manual, autonomous
and remote operation. For this trial, the
remote operator demonstrated the ability
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to switch from one vehicle to another and
teleoperate them remotely to assist the ADS
when identifying that the environment was
outside its ODD.

The following projects were also
funded by government to fill identified
knowledge gaps:

Safety Pool Scenario database

The Safety Pool Scenario Database,
being led by WMG/University of Warwick,
is a three-year project and is currently
the largest database of CAV scenarios
worldwide. Scenarios describe a short
scene of interest and enable developers
and assessors to better view, understand
and assess an ADS’s behaviour.

The project has been running for a year, and
since it started numerous improvements
have been made to the database features
and inputs, including new scenarios being
added, additional detail on user-interfaces,
capability for scenario searching & storing,
improved scenario organisation and test
bed identification. It now also aligns and
integrates with the CAVPASS / LSAD GB
Type Approval Programme.

Safe MRX

The Safe MRX project was led by the
Connected Places Catapult (CPC) to clarify
the concepts of minimal risk manoeuvres
(MRM) and minimal risk conditions (MRC),
collectively known as MRX. The project
developed a risk-based framework for
deciding whether MRM/MRC functionality
is adequate and built understandings for
the main challenges and specific technical
requirements for MRM/MRC functionality
based on the current state of knowledge.

Annex E: The self-driving story so far

Sensor assurance

This project centred around research
carried out by the National Physical
Laboratory (NPL) and the Met Office

to understand differences in sensor
performance under different weather
conditions and create standardised metrics
to reflect any degradation of a sensors’
performance, which may result in an ADS
making unsafe or unpredictable decisions.

The project was able to prove a real-world
testbed concept to reliably understand the
changes in the performance of different
types of CAV Sensors under different
weather-related conditions. This testbed
concept generates accurate sensor data
under both controlled and naturally varying
conditions and the effects of both rain

and fog degradation on different sensor
types are observed quantitatively in the
experimental data.

By the end of the project, the project
determined the required set of
measurements for an “operational” testbed,
a more comprehensive understanding

of contributing factors to AV sensor
degradation and a verifiable approach

for incorporating the simulation of sensor
data and the effect of degradation due

to weather and lighting conditions into

a Virtual Test Environment (VTE).

This research, along with planned future
work, will all feed into the development
of the safety assurance framework.
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Annex F: Summary of findings for the BEIS call for evidence on the future of UK CAM

The following provides an illustrative
summary of responses to the 2021 call
for evidence. It is not exhaustive. There
will be omissions and information has
been anonymised or omitted where
permission for publication was not
provided. The absence of a suggestion
from this report does not mean it will not
be considered as we continue to gather
evidence, engage with stakeholders and
further develop policy.

Strengths of and threats to
the UK CAM Ecosystem

The UK CAM sector was described by
most respondents as strong, despite
some areas of the supply chain being

in their infancy. Respondents noted

that the sector’s ecosystem was highly
engaged and collaborative. This a key
strength that has been bolstered through
funded collaborative research and
development programmes, the strong
interaction between private, public sectors
and academia, and ongoing support

from government, Innovate UK, and
Zenzic. In terms of industrial expertise,
automated control systems and simulation,
cybersecurity, and the wider automotive
supply chain, including sensors, vehicle
design and manufacturing were highlighted
as areas where the UK was perceived to
have particular strengths. It was noted by
one respondent that these technologies
could have far reaching impacts that
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would be felt by more than just those
organisations directly involved in the CAM
ecosystem with spill over into other modes
of travel and industrial sectors.

A potential future lack of investment in UK
CAM was seen as the greatest threat to
the sector. Specifically, this point reflects
ongoing difficulties in accessing private
finance to scale up operations, especially
when compared to some other international
markets. Government has previously

heard from industry that barriers to scaling
include venture capital (VC) investors being
deterred by uncertainty and unfamiliarity

in the future of CAM and opting to invest

in other technology sectors where returns
are seen as more reliable and the market
more mature. In this context, government
investment is seen as a tangible, targeted
signal of support for an emerging sector
which informs investor confidence, de-risks
investment, accelerates and amplifies the
opportunity, and helps anchor it in the UK.

Respondents to the call for evidence
also noted that the decarbonisation

of the automotive sector was an
absolute priority and could mean that
the required focus from industry and
government on electrification could
disincentivise investment in CAM. This
risks compromising the UK automotive
sector in the long-term by missing out on
the benefits that other markets may have
reaped from investing in CAM. There was
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18/08/2022 16:50




®

Connected & Automated Mobility 2025: Realising the benefits of self-driving vehicles in the UK

concern that this could lead to the UK
losing its status as a leading destination for
CAM innovation and deployment, potentially
leading to the UK being a technology
‘taker’ rather than a technology ‘maker’ and
lose the economic and societal benefits

of a strong homegrown CAM sector. A
government commitment to CAM both

in terms of a renewed strategy and new
funding support to de-risk CAM innovation
was seen as critical to mitigating this threat.

Respondents praised the progress made
by government to date on developing a
comprehensive regulatory and legislative
environment that can enable the use of
CAM in the UK. In particular, the UK’s
flexible approach to safe testing and
trialling of new CAM technologies was
seen as a strength. However, respondents
also reaffirmed that regulation and
legislation must develop in step with
technological advances, ensuring that

it enables rather than prevents CAM
services and technologies from entering
the mainstream market.

Respondents praised the UK’s wealth of
engineering, systems, and technology

skills as well as the unique community of
engineers, policy makers, and business
developers that work in the country. The
strength of the UK’s academic and start-up/
small and medium sized enterprise (SME)
communities were also highlighted as a
significant factor in the strength of British
innovation and research. However, issues in
commercialisation and manufacturing skills
availability within the UK were identified

as potential weaknesses and highlighted
the risk of “reimporting” technologies
developed here but manufactured
elsewhere. Respondents highlighted that
relatively high labour costs and barriers

144
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to accessing talent (for example, being
unable to find where necessary skills are
located or find contacts for the individuals)
were weaknesses when compared to some
international counterparts.

Growth in UK CAM and of a high degree of
potential end user or customer demand.

Sector priorities for CAM up to 2030

Respondents set out that the overall

priority for the CAM ecosystem over the
next 10 years should be to make the

UK an excellent environment in which

to start or grow a CAM company and

to make it internationally successful. A
focus on government innovation support,

a comprehensive and innovation-friendly
regulatory and legislative framework, and a
clear strategy for the deployment of CAM
were seen as crucial to enabling companies
in the UK to scale up and become
commercially successful and globally
competitive. In addition, respondents
believed that government should encourage
the uptake of CAM in the freight use-cases,
enabling an early commercial market for the
technologies and future-proofing the UK’s
logistics sector.
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