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Autonomous Vehicle (AV) Policy Framework, Part I:

Cataloging Selected National and State Policy Efforts to Drive Safe AV Development

Foreword

Miri Regev M.K
Minister of Transport &
Road Safety

The world is experiencing the Fourth Industrial
Revolution and its impact on multiple domains like
energy, health, transport, data science, among
many others. The results of this revolution will be
clearly visible in the coming years. The effects

of this transformation may well dramatically and
positively change the lives of many citizens in the
State of Israel, especially as a result of innovative
Israeli technology and the significant natural gas
discoveries made off Israel’s shore.

Israeli innovation abounds, but all forms of creativity
must be accompanied by regulatory certainty and
clear guidelines in order to prosper. This point

is made clear in this report, which presents an
autonomous vehicle (AV) policy framework. The
public often views the safety of AVs with suspicion,
a perception that will only subside if people fully
believe they are entrusting their lives to a vehicle
that has passed all possible safety tests.

As the head of the Ministry of Transport, | have
taken decisive action. Rather than wait for
regulations to be dictated from abroad, Israel is
taking initiative. With the Israel Innovation Authority
and the World Economic Forum, we have launched
this comparative policy report, the first of its kind

in the world, on the international regulation of
autonomous vehicles.

Our vision is that this report will be used to shape
the regulatory framework for the use of AVs in
Israel. My ministry will lead a commmittee that will
establish a roadmap for operational and regulatory

AV reforms. Guided by the desire to implement
the recommendations outlined in the OECD
Economic Survey of Israel: September 2020, the
Ministry of Transport’s main goals are to reduce
traffic congestion and increase public transport
use. Therefore, we have decided that the first AVs
to appear on our roads will form part of a concept
called Mobility as a Service, a shift away from
private car ownership.

Important technical and safety challenges in the
use of AVs must be overcome. But AVs present

a great leap forward in efforts to create a safe
driving experience without human intervention. The
success of this project will play a meaningful role in
harnessing our tremendous technological abilities,
for the well-being of the environment, society and
humanity. | am fully committed to promoting this
important vision.

| would like to thank all the people involved in this
valuable project - at the Centre for the Fourth
Industrial Revolution Israel, the Israeli Innovation
Authority, the World Economic Forum, and

the Israeli Ministry of Transport, as well as the
committed authorities in Australia, the United
Kingdom, Singapore, California and Arizona, for
their thorough and professional collaboration. This
report is the result of our combined efforts, for the
benefit of all. We all hope the COVID-19 pandemic
and social distancing measures will soon be behind
us so we can pursue our efforts to drive safe AV
development, which will make the world a more
efficient, social and safer place.
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Foreword

Dr. Ami Appelbaum

Chief Scientist and Chairman
of the Board of Israel
Innovation Authority

In the last decades, the State of Israel has
established itself as a center of global innovation,
excelling in developing state-of-the-art technologies
from ground-breaking companies in a variety of
fields, including software, communications, medical
systems, agriculture, security, and transportation.

A significant factor in Israel’s technology leadership
has been the support of the Israeli government,
who has been empowering innovation by
supporting research and development processes.
As disruptive technologies begin to enter heavily
regulated industries, such as transportation,
finance and health, an agile approach to regulation
is needed to protect the public without stifling
innovation, as regulation plays a key role in enabling
and stimulating innovation.

To enhance the readiness of the Israeli market for
the entrance of new technologies, the government
of Israel decided to join as an affiliate to The Centre
for the 4th Industrial Revolution Global Network
(Hereinafter: “C4IR”). The C4IR was founded by
the World Economic Forum to create a new space
for multi-stakeholder collaboration in developing
policies, governance principles and protocols that
accelerate the implementation of the disruptive
technologies of the Fourth Industrial Revolution.

The Israeli Innovation Authority was mandated by the
Government of Israel to serve as the hosting entity
of the Israeli C4IR affiliate center, as it is a central

hub for supporting innovative technologies and
addressing the needs of the Israeli Hi-Tech industry.

This paper is the first in an ongoing partnership
between the World Economic Forum, the Israel

Murat S6nmez

Managing Director, Head of the
Centre for the Fourth Industrial
Revolution Network, World
Economic Forum

Center for the Fourth Industrial Revolution and
Israel Ministry of Transportation to support the
Israeli Government in creating a successful policy
environment to realize the benefits of autonomous
vehicles (AVs).

AVs promise a safer and more sustainable
transportation future, but the interim development
of these systems presents considerable challenges
to policymakers who are seeking to understand
this technology while protecting the interests of
their citizens and creating tensions between the
industry and regulators where their priorities differ.
As with other 4IR technologies, multi-stakeholder
approaches have proven to be successful in
assisting policymakers to develop appropriate
governance models which facilitate innovation and
yield safe solutions.

Through the C4IR network, the Government of
Israel has the opportunity to engage with a range
of government partners, industry experts and
other stakeholders to study and evaluate global
AV policy instruments in order to understand best
practices and recommend solutions suitable for
the Israeli market.

In this exercise, we have been able to identify a
range of policy solutions to inform the future mobility
roadmap in Israel, while strengthening the C4IR
network by connecting Israeli stakeholders with
their peers around the world to share knowledge

on autonomous vehicles in future. We hope this
paper further serves other decision-makers in
understanding the challenges and opportunities

in autonomous vehicle governance by highlighting
best practices from leading global regulators.
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Executive summary

Autonomous vehicles (AVs) have the potential to
alleviate traffic congestion, improve air quality and
lead to better road safety if designed and operated
appropriately. AVs are being tested on public
roads around the world and will ultimately generate
a projected US $7 trillion market by 2050. The
COVID-19 crisis has accelerated the urgency to
invest in automated mobility systems to serve the
movement of people and goods.

The industry’s rapid development has encouraged
regulators around the world to introduce AV policy
frameworks to enable the safe experimentation and
development of the technology. Approaches to

AV policy vary greatly between nations and states
and all are relatively nascent. This paper intends to
assist Israeli policy makers to shape the regulatory
framework for the deployment of AV technologies
in Israel.

This paper evaluates policy approaches in three
nations Singapore, the UK, Australia and two
American states: California and Arizona; with
input from the authors of the policies themselves.
The reviewed nations and states recognise that
an ideal AV regulatory environment is one that
successfully advances technological improvements
as well as market readiness, whilst ensuring AVs
contribute to national and local mobility goals:
safety, congestion reduction, equity in mobility,
employment, economic growth, and sustainable
mobility development. They further recognize that

the first step to enabling the technological maturity
of AVs is ensuring the safe piloting and testing of
the technology.

While each jurisdiction adopts differing approaches,
the key commonalities lead to a number of general
recommendations as outlined below:

— Establish dedicated authoritative bodies
or committees capable of coordinating the
complementary work of governmental agencies
and ministries for ensuring consistent and
coherent AV regulation:

— Australia has established the Office of
Future Transport Technology, within the
Department of Infrastructure, Regional
Development and Cities.

— Singapore established the Committee on
Autonomous Road Transport for Singapore
(CARTS), comprised of international experts,
academics and industry representatives,
and emphasized on constant discourse and
feedback from the industry.

— The UK established the Centre for
Connected and AVs (CCAV) a joint policy
team comprised of representatives from
the Department for Business, Energy
& Industrial Strategy and Department
for Transport.

Autonomous Vehicle (AV) Policy Framework, Part | 5



Create regulatory processes designed
to be adapted to the technology. For
example, establish an open and ongoing
discourse between industry, academia
and research institutes:

—  The UK Law Commission is surveying
academics, industry, insurance
companies, etc, as means to guide the
nation’s long-term AV policy framework.

— Singapore established the Committee
on Autonomous Road Transport for
Singapore (CARTS), comprised of
international experts, academics
and industry representatives.

In the absence of harmonised international
standards, consider participating in
working groups informing the development
of those standards (e.g. the Centre for
Connected and AVs, the Department for
Transport, Innovate UK and Zenzic are
partnering with BSI Group for advancing
AV standardization'); and propelling
standards (e.g. Singapore created a
national set of AV-specific standard
termed Technical Reference 68.

Publish clear pilot guidelines and
procedures, with the goal of facilitating
safe trials, guiding the market and
creating clarity for AV companies from
around the world interested in AV piloting
in your territory.

Develop AV policy

— Conduct a thorough assessment of the need to
add AV specific requirements to existing human-
driven vehicle laws and regulations:

— The UK Law Commission undertook a three-
year consultation project to assess needs for
delivering safety assurance, legal liability and
regulation of remotely operated AVs.

— Australia’s NTC is conducting a
comprehensive Regulation Impact Statement
(RIS) process examining AV tailored insurance,
liability, data sharing and safety regulation.

— Start small and build stronger: focus on pilots to
inform the design of a robust policy environment
for commercial application of AVs. Governments
are monitoring AV trials to accumulate data and
garner experience to be used as a foundation
for the regulatory deployment framework:

— California adopted regulations for pilots
and more recently added a regulatory
approach for public use of AVs.

— The UK released a non-regulatory code of
practice, which relies on existing regulations
and encourages ongoing communication
within the regulators, while it develops its AV
policy framework to enable commercial use.

— Singapore has initiated a regulatory sandbox
for the period of five years, while the
government develops a longer-term legislation
and reconsiders the extension of the sandbox.

Establish/ appoint in collaboration Focus on pilots
lead governmental with stakeholders and trials to
entity to coordinate from industry, design robust
governmental efforts in academy and policy for
creating AV policy civil society commercial
framework deployment

Recommendations Conduct a through

Create a clear pilot

guidelines, specifies

requirements to run
AV pilot in Israel

assessment of
current driving and

traffic laws, to
recommend reforms

Participate in
international standards
organizations working

groups to impact the
formation of
international AV
standards

Use agile regulation
processes designed
to be adapted to
technology
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Safety — Most AV safety policies that exist today are interim measures because the technology is evolving
—and must balance the tension between safety assurance and facilitating trials and innovation. Some
governments have invested heavily in research, joint pilots and other forms of sponsorship to study and
develop new approaches to autonomous vehicle policy, such as scenario-based safety assessments
(Pegasus Projekt, UK CertiCAV). There are many technical standards for system (and sub-system) level
safety published by industry consortia, standards institutions and other bodies, such as UL4600, SAE
J3018 and SAE AVSC Best practice. Moreover, some industry stakeholders have proposed their own
solutions to safety assurance, through formal methods or other arguments-based approaches but none of
these solutions have been formally adopted.

Driverless testing and operation — Several nations and states have set regulatory frameworks to enable
driverless pilots and operations. In Arizona, Waymo conducted driverless operations prior to COVID-19.
In California, Nuro, Waymo and AutoX, hold permits enabling them to conduct driverless pilots.? However,
there have not been substantial driverless pilots or operations thus far, and most of the states and nations
reviewed in this paper still require an in-cabin safety driver.

Passenger Transport — AV pilots enabling public use are operational in Australia, Singapore, Arizona
and the UK. In these pilots, the AV operator is generally required to comply with additional requirements.
For example, in California, in addition to obtaining a Department of Motor Vehicles (DMV) permit, the AV
operator is required to receive California Public Utilities Commission (CPUC) authorization to transport
passengers. Currently, seven companies are authorized to carry passengers in California: Zoox, AutoX,
Pony.ai, Waymo, Aurora Innovation, Cruise and Voyage.®

Data sharing policies — Data collection and reporting are required in most reviewed policy environments

and primarily in relation to disengagements and accidents.

Moving beyond basic safety requirements

AVs as a Service (AaaS) vs. personal utilisation
of AVs — In the absence of the right regulatory
framework, AVs are likely to increase congestion
due to the decrease in cost per mile and ability to
maximize productivity. The regulators reviewed
in this report emphasize the importance of
testing autonomous shuttles and buses (e.g.
Singapore) as well as ride hailing pilots (e.g.
Arizona, California) rather than individually
owned and operated vehicles. Regulators are
not limiting options for private ownership but
signalling AVs should operate as a service, and
leading operators are dedicating efforts to on-
demand commute and delivery services.

Public acceptance — Governments see public
acceptance as paramount in the deployment
of AVs. Singapore has invested in reassuring
vehicle safety through rigorous safety assessment
and approval process and the UK is encouraging
the reporting of trial information to increase public
acceptance. AV pilots involving the public can
also make the technology more familiar and less
threatening. For example, ST Engineering and
Navya’s autonomous shuttles are being piloted in
Australia and Singapore, and Waymao's ride hailing
service is being piloted in Arizona.

Insurance - Regulators and insurers are currently
developing insurance solutions suitable for AVs.
Some regulators specify a minimum amount

of insurance (e.g. California), while others

only state that insurance must be held (e.qg.
Arizona). Following a thorough review, Australia
has decided to expand Motor Accidents Injury
Insurance (MAI) to enable individuals involved

in an automated vehicle crash to access MAII
schemes. Similarly, the UK has also extended

its compulsory insurance requirements to cover
AV accidents. Singapore and California offer the
alternative for self-insurance, in case an operator
is unable to locate an insurer. Arizona requires the
sharing of insurer information and contact details
on the regulators’ public website.

Liability — Currently, no modifications to liability
structures have been made, and states and
nations are relying on existing laws and regulations.
While the UK and Australia are considering creating
a new regulatory sanctions system, to be enforced
on manufacturer/ operator in the case of an
offence committed while the ADS was preforming
the driving task, it is still being examined and has
not yet been introduced as an official policy.

Autonomous Vehicle (AV) Policy Framework, Part |

7



Key terms

Advanced driver
assistance system
(ADAS)

Automated driving
system (ADS)

Automated vehicle

(AV)

Conditional
automation
(SAE level 3)

Dynamic driving task

Full automation
(SAE level 5)

High automation
(SAE level 4)

Minimal Risk Mode

Mobility as a Service
(MaaS)

Advanced systems designed to assist the driver while driving or during
parking. When designed with a safe human-machine interface, they are
intended to increase both vehicle and road safety. Refers to SAE levels 1 & 2.

The hardware and software collectively capable of performing the entire
dynamic driving task on a sustained basis.

The automation system used in vehicles with SAE levels 3, 4 or 5 of
automation. (Source: SAE International J3016-20184)

A vehicle with conditional to full automation (SAE levels 3-5) The vehicle

has an automated driving system, which means it can perform the entire
dynamic driving task on a sustained basis without human input. It is distinct
from vehicles with automated features to assist a driver (SAE levels 1-2) that
still require a human driver to perform part of the dynamic driving task. An
automated vehicle is also referred to as an AV.

The entire dynamic driving task for sustained periods in defined
circumstances undertaken by the ADS.

The human driver is not required to monitor the driving environment or the
ADS but must be receptive to ADS requests to intervene and to system
failures. Conditional automation is also referred to as level 3 (L3) automation.

All the real-time operational functions required to control a vehicle in on-road
traffic, excluding the strategic functions (such as trip scheduling and selecting
destinations and waypoints) and including without limitation:

— Lateral vehicle motion control via steering (operational)

— Longitudinal vehicle motion control via acceleration and deceleration
(operational)

— Monitoring of the driving environment via object and event detection,
recognition, classification and response preparation (operational and
tactical)

— Object and event response execution (operational and tactical)

— Manoeuvre planning (tactical)

— Conspicuous enhancement via lighting, signalling and gesturing, etc. (tactical).

All'aspects of the dynamic driving task and monitoring of the driving
environment undertaken by the ADS.

The ADS can always operate on all roads. No human driver is required. Full
automation is also referred to as level 5 (L5) automation.

The entire dynamic driving task undertaken by the ADS for sustained periods
in some situations, or all the time in defined places. When the system is
driving the vehicle, a human driver is not required to monitor the driving
environment or the driving task (nor are they required to intervene, because
the ADS can bring the vehicle to a safe stop unassisted). High automation is
also referred to as level 4 (L4) automation.

A low risk operating mode in which a fully autonomous vehicle, operating
without a human person achieves a reasonably safe state, such as complete
stop, when experiencing a failure of the vehicle’s automated driving system
causing the vehicle not to be able to perform the entire dynamic driving task.

A wide range of digital transport service platforms; taxi, private hire car
services and online car sharing schemes.

Autonomous Vehicle (AV) Policy Framework, Part |
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Operational design
domain (ODD)

The set of environments and situations the item is intended to operate within
This includes not only direct environmental conditions and geographic
restrictions, but also a characterization of the set of objects, events and other
conditions that will occur within that environment. (Source: ANSI/UL 4600)

Remote operator or
fallback-ready user

A human in or outside (depending on local definitions) a vehicle with
conditional automation who can take over vehicle operation. The fallback-
ready user is typically expected to respond by taking control of the vehicle.

SAE Automation
Levels

The Society of Automotive Engineers (SAE) developed a classification system
for self-driving cars in January 2014, which was last updated in 2016. It
defines six levels of driving automation, from SAE Level O (no automation)

to SAE Level 5 (full vehicle autonomy). It serves as the industry’s most-cited
reference for automated-vehicle (AV) capabilities and was adopted by the U.S.
National Highway Traffic Safety Administration.

SAE J3016™ Levels of driving automation

Level O Level 1 Level 2 Level 3 Level 4 Level 5

You are driving whenever these driver support
features are engaged — even if your feet are off
the pedals and you are not steering

You are not driving when these automated driving
features are engaged — even if you are seated in
‘the driver’s seat’

What does the
human in the diver’s

seat have to do? When the

feature requests

You must constantly supervise these support
features; you must steer, brake or accelerate as
needed to maintain safety

These automated driving
features will not requir you
to take over driving

you must drive

What do these

features do?

Example features

These are driver support features

These features
are limited

to providing
warnings and
momentary
assistance

Automatic
emergency
braking

Blind spot

warning

Lane
departure
warning

These features
provide
steering

or brake/
acceleration
support to

the driver

Lane
centering

or

Adaptive
cruise control

These
features
provide
steering
and brake/
acceleration
support to
the driver

Lane
centering

and

Adaptive
cruise control
at the

same time

These are automated driving features

These features can drive the
vehicle under limited conditions
and will not operate unless all
required conditions are met

Traffic jam
chauffeur

Local
driverless taxi

Pedals/
steering
wheel may or
may not be
installed

This feature

can drive the
vehicle under
all conditions

RENEES
level 4.

but feature
can drive
everywhere in
all conditions

Adapted from date provided
by SAE International
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Ensuring technological neutrality

Introduction

Whilst the potential of AVs is great, without proper
governance, AVs may increase safety hazards,
distances travelled, emissions, congestion and societal
inequities. Therefore, governments worldwide are
developing comprehensive regulatory frameworks that
will enable the commercial use of AVs on public roads.
Governments seek to introduce regulatory frameworks
that allow for technological experimentation and
development on the one hand and ensure public safety
and positive impacts of AVs on the other.

The state of Israel is currently developing a
regulatory framework for the safe deployment

of AVs. Israel strives to be a global leader

in the field of smart transportation and
autonomous technologies, while ensuring that AV
commercialisation advances Israel’s mobility goals.
Therefore, the Israeli Ministry of Transport and
Road Safety (MOT) is investing in the development
and testing of AVs while focusing on applications
of Mobility as a Service (MaaS) and public transit
solutions. It is taking significant steps to integrate
innovative technologies in infrastructure, improve
public transportation and lessen private vehicle
usage to reduce congestion. MOT is further
considering the introduction of a transparent
multi-stakeholder-informed regulatory framework
prior to the full market readiness of highly
automated driving systems, explicitly to: 1) forge
coherent digital infrastructure and mobility system
readiness to maximize the societal, environmental
and economic benefits of AVs; and 2) guide the
development of AV products and business models
aligned with its sustainable mobility system vision.

The Centre for the Fourth Industrial Revolution Israel
(C4IR Israel) was established to support government

Congestion and traffic

Challenges

in regulating

Autonomous
vehicles

Public acceptance

entities in the adoption of more flexible and dynamic
regulations suited to a rapidly changing technological
environment. In support of this goal, C4IR Israel
works with Israel’s MOT to advance its regulatory
landscape to suit a rapid transition towards a
shared, electric and automated mobility ecosystem.
A key approach in the advancement of agile
regulatory frameworks is engaging and consulting
with local and including industry, academia, civil
society, other government entities and members

of the public experts. The objective of the first
engagement between MOT and C4IR is to foster
the safe development of autonomous technology
and innovation, enhance the government’s mobility
goals and position Israel as as a leading market for
AVs. Recognizing the infancy of AV technology and
the need for global multi stakeholder consultation,
the framework was developed through inclusive
engagement, outlined in Figure 2, and guided by the
key work principles, outlined in Figure 3.

This document is the first in a series of policy
papers that will support the development of the
MOT’s AVs regulatory framework. First, Israel’s
current AV policy will be outlined. Followed by the
review and comparison of AV policy approaches

in five selected markets: Australia, Singapore, the
United Kingdom, California and Arizona. In closing,
the paper catalogues and synthesizes best-
practices suitable for adoption in Israel.

The authors of this paper and the MOT aim
to achieve multi stakeholder participation in
the preparation of the framework, garnering
best practices to create the most suitable
regulatory framework for the deployment of
AVs in the state of Israel.

Knowledge gaps between industry and regulators

Pace of technological
development doesn'’t fit
pace of regulation

Unstable and rapidly changing market
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FIGURE 1

@ FPrivate
@® Public

October — Google completes first driverless ride
for a member of the public, on the road, with their
Firefly self-driving car

March — GM to acquire Cruise

2014

o

2015

o
¢

2016

August — NuTonomy launches first autonomous
ride sharing services in Singapore

April — Waymo Early Rider Program launches in
Phoenix with safety drivers

‘
t
.

2017

October — Mobileye publish RSS model

e

Private- and public-sector milestones in AV development

January — SAE launches J3016- Taxonomy and
Definitions for Terms Related to On-Road Motor
Vehicle Automated Driving Systems

August - Singapore Mi sets up Committee
on Autonomous Road Transport for Singapore
(CARTS) to chart future for AV. The committee
comprised of members from the government,
research institutes and industry.

February — UK published AV’s testing code of
practice to promote safety and set clear guidance
to industry

March — Governor of Arizona signs executive order
allowing the operation of AV’s on public roads

December — The Californian Department of Motor
Vehicles (DMV) released the draft deployment
regulations for review.

May — German Government launches “Pegasus
Projekt” to study and develop AV standards through
partnering with industry

September — NHTSA and the U.S. Department
of Transportation issued the Federal Automated
Vehicles Policy

September — SAE updating SAE J3016- presenting
taxonomy of six automation levels and other
definitions for terms related to driving automation

November — Australian NTC appointed to develop
legislative reforms for autonomous vehicles.

May - Australia’s Transportation Ministers adopted
federal guidelines for trials of AVs’ in Australia.

September — NHTSA issued, Automated Driving
Systems: A Vision for Safety 2.0: a flexible,
nonregulatory approach to automated vehicle
technology safety

Autonomous Vehicle (AV) Policy Framework, Part1 11



March — Uber vehicle kills pedestrian, Governor
suspends Uber’s testing permit one week later,
NHTSA & NTSB launch investigation

May — Mobileye to begin testing AV in Israel
together with Volkswagen and General Motors

June — ST Engineering to deploy on-road
testing of autonomous shuttles at Sentosa Island
in Singapore

July — Beijing Municipal Commission of Transport
granted Baidu its first batch of T4 test permits to
allow piloting of AV on the public roads.

August — Yandex launches what it claims is the
first autonomous ride-hailing services in Europe, in
Innopolis, and later in Skolkovo, Russia

October — Waymo receives first driverless testing
permit in CA

October — Waymo starts charging passengers in
Phoenix, Arizona, for rides in it AVs

March — WeRide is the first company to deploy
long-distance tunnel crossing autonomous driving
technology in Guangzhou. China

March — Waymo and Zoox receive permission
from the California Public Utilities Commission to
carry passengers with their robo-taxis on California
roads. They cannot charge for rides and vehicles
must have a safety driver behind the wheel

June — WeRide is the first company to deploy
long-distance tunnel crossing autonomous driving
technology in Guangzhou. China

July — Waymo receives first commercial driverless
permit in CA

2018

IR

2019

JHEW

February — The Chinese Government allows the
first official tests of AVs on public roads

February — California’s driverless testing regulations
were approved, 30 days later the DMV began
approving applications.

March — Arizona’s governor updating autonomous
vehicles autonomous vehicles, allowing fully
autonomous vehicles without a driver behind the
wheel to operate on public roads.

April — The California Department of Motor Vehicles
lifts the requirement that AVs must have a human
driver to take over in emergencies

May — European Commission Transport
Commissioner announces plans for European
rules governing AVsand investment in road and
telecoms networks

June - The Japanese Government plans to
start tests of AVs on public roads with the goal
of offering autonomous car services for the 2020
Tokyo Olympics

August — The UK Parliament passes legislation
expending existing insurance schemes to cover
damage caused by AVs.

October — The Australian Government establishes
an Office of Future Transport Technologies to
prepare for AVs

November — UK Law Commissions initiated

a three-year process to identify, consult and
recommend long-term reforms for the deployment
of AVs’

January — SAE releases an updated version of
J3016 ‘Levels of Driving Automation’ standard

February — Singapore publishes Technical
Reference 68

June - The UL 4600 ‘Standard for safety for the
Evaluation of Autonomous Products’ is released

Autonomous Vehicle (AV) Policy Framework, Part1 12



July — Bosch and partner Daimler receive
approval from German regulators to operate their
autonomous parking feature without having a
human safety driver

August — Didi Chuxing to start using self-driving
vehicles to offer free rides in AV to its customers in
a district in Shanghai city

February — Nuro R2 granted exemption from
FMVSS (Federal Motor Vehicle Safety Standards)
by NHTSA, allowing them to produce and deploy
up to 5,000 of their driverless delivery vehicles over
2 years

April — Nuro given second driverless delivery permit
by CA DMV

May — Amazon acquires Zoox

July — AutoX given 3rd driverless permit by
CA DMV

e

2020

]

October — The Australian NTC publishes its new
AV regulations following a 3-year process of public
reviews and research

October — Singapore expands testing areas for
AVs’ to over 600 miles of public roads

January — The US DOT release new AV principles —
Automated Vehicles 4.0

May - UK Law Commission publishes responses
to second consultation paper on Highly Automated
Road Passenger Services (HARPS)

August - Israeli Ministry of Transportation releases
a legislation draft for enabling driverless AV pilots



FIGURE 2

*The community isn’t a
close one but rather remains
open to new stakeholder
engagement and impact

Source: World Economic
Forum Centre for the Fourth
Industrial Revolution Israel

FIGURE 3

Step 1:

Identify policy

needs and develop
subsequent framework
structure

Step 2:

Build a multi-
stakeholder community*
for devising the AV
Policy Framework

Step 3:
Co-developing the AV
policy framework

Step 4:
[terating and scaling

AV policy framework development process

Process stage Key objectives and tactics

Review the MOTs mobility goals and strategy and its AV approach to-date.

Collect information on AV policy challenges and opportunities from the
perspectives of global private and public stakeholders

Develop key elements of the framework according to identified needs:

Screen and engage AV stakeholders.

Establish one-on-one interactions to set expectations and explore
synergies with government and public representatives.

Scope key interest areas at an initial community meeting.

Finalize project plan and kick-off the project.

Release the framework listed in Step 1.
Method:

— Outline and review the draft.

— Solicit contributions.

— Draft and review the document.

— Discuss the key challenging aspects in workshops throughout
the process.

— Suggesting policy recommendations.
Present key learnings from the policy framework and the process by which
it was developed in various international forums and events.

Forge collaborations with various countries that consider adopting elements
of Israeli policy framework and/or the process by which it was developed.

AV policy framework principles

Key policy framework development work principles

Accelerate
technological
developments

through
experimentation.

(3

Engage with Create dynamic Establish Form efficient, Minimize regulatory
external governance in performance transparent and patchwork, tread
stakeholders harmony with indices and risk authoritative lightly around the
including a changing management management, use of preemption
regulators, private landscape. guidelines in evaluation and and proactively
sector, academia advance of full enforcement. pursue continuous

and civil society.

commercialization. improvement
based on
timely realworld
governance impact

evaluations.

Source: World Economic Forum Centre for the Fourth Industrial Revolution Israel
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2 What is an

Autonomous vehicle is the end- product
of several technologies, developed over
time, co-actively working to provide
driverless transportation.®

Some technologies are new and innovative,
and others are more established. At the
foundation of AV’s is the established
mechanical vehicle comprised of the chassis,
engine, transmission and steering mechanisms.
To the mechanical vehicle, a layer of different
technologies has been added to replace the
human driver.” This layer is comprised of input
technologies,® a processing unit and an output
mechanism An installed series of cameras, laser
sensors, motion sensors etc, set to provide the

How a self-driving car works

Signals from
satellites are
Lidar (light derection and ranging) combined with readings from
sensors bounce pulses of light off the tachometers, altimeters and
surroundings. These are analysed to gyroscopes to provide more
identify lane markings and the edges accurate positioning than is
of roads possible with GPS alone

Ultrasonic sensors may be
used to measure the position
of objects very close to the
vehicle, such as a curbs and
other vehicles when parking

Adapted from date provided by The Economist

autonomous vehicle?°

input gathering the required information about
the surroundings.

A sophisticated set of algorithms, some created
using Artificial Intelligence (hereinafter Al),° acts
as the processing unit, deciding what to do
with the input provided. This “mind” uses a vast
database gathered over a long period of time
to deduce in any given situation the preferred
action to reach a redetermined desired result.
The output is a set of control mechanisms,
which steer the car and decide whether to
increase or decrease speed etc. All these
different technologies of sensors, programming
and mechanical processes, work in tandem to
provide the result of an autonomous vehicle.

Video camera detect traffic lights, read
road signs, keep track of the position of
other vehicles and look out for pedestrians
and obstacles on the road

Radar sensors monitor the position of other
vehicles nearby. Such sensors are already
used in adaptive cruise-control systems

The information from all of the sensors is
analysed by a that
manipulates the steering, accelerator and

brakes. Its software must understand the rules
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In general, the process is thus:

When driving along
the street, cameras
and other sensors

will pick up data

from the surroundings
and pass them on

to the algorithms.

The algorithms will try
to make sense of the
raw data using face-
recognition and other
types of software. They
will distinguish people
from cars, and moving
objects from stationary
objects (where in space
the car is).

Al for autonomous driving

Autonomous vehicles use Al algorithms to replace
the different decision-making processes of the
human drivers. These sophisticated software codes
have two main

tasks; To interpret the data coming in from the
sensors thus achieving complete understanding of
the surrounding environment; To decide how the
vehicle will respond to each situation — considering
the different variables, like traffic, streetlights,
weather conditions, etc.™

The unique technological aspect of the
autonomous driving algorithms is the use of Al
to program some of the tasks which standard
human programming cannot complete alone. '
Al is essentially “teaching” a computer to solve

The algorithms will then
determine where each
of the identified objects
is heading, and answer
questions such as ‘is
the human going to
cross the street’, ‘is the
car going to stop’ etc.

The next step will be
to determine what to
do with the interpreted
data; to continue
forward, stop, go right
or left. Algorithms

will decide the best
course of action,

with reference to the
basic rules to prevent
harm, comply with the
law and the ultimate
objective of arriving

to destination.

situations without programming each scenario in
advance. In this learning process, programmers
insert into the machine as much data as possible
while attributing value to that data. The program
utilizes different methods to discern a pattern

from all the data and creates an algorithm which
predicts what value will be given to any future data
that will be entered.

This means that if programmers insert into the
software 100 cases when running a red light leads
to something undesirable happening, then the
program creates an algorithm that predicts that

in the future if you run a red light most probably
something undesirable will happen. The more data
you enter the machine, the more accurate will it be
able to predict future outcomes.
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Israel’s AV policy

Challenges

Insufficient public transit infrastructure and
mass transit systems.

Increasing population with high density
in metropolitan areas while many newly
developed areas were planned with
insufficient infrastructure for public
transit services.

Opportunity

Making Israel a global hub and a prime location
for AV pilots and deployment for AV companies
from all over the world.

Increase automobile electrification and reduce
greenhouse emissions and pollution.

Heavy reliance on private car usage resulting in
high congestion, mainly in metropolitan areas,
economic loss and high emissions.

Motorization rate is comparatively low to OECD
countries and expected to keep growing.

Shortage in transit depots and drivers.

Improve road safety and decrease casualties
and economic loss.

Deploying AVs in Israel in MaaS mode to improve
the quality of public transit services and decrease
usage of private cars and individual rides.
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Strategy

Israel is home to US $35 billion worth of mobility
innovations that are re-shaping the global industry,
with over 250 autonomous and connected start-ups.?
Israel strives to be a global leader in the field of smart
transportation and autonomous driving and is making
significant steps towards integration of advanced
technologies in infrastructure, on demand transportation,
connectivity and MaaS.

In a comprehensive report'® published in September
2019, MOT shared its vision and goals in the smart

transportation field. MOT aims to harness the smart
transportation revolution to provide optimal mobility

to all road users through four key principles:

— Using agile governance and regulation to enable
the development and deployment of innovative
mobility services by the private sector.

Tactics

The Ministry has approved pilots of advanced
transportation technologies since 2017 and
the regulatory landscape has been evolving
ever since:

— In 2018 MOT amended its traffic regulations,
empowering the Traffic Controller Officer to
approve waivers and enable exemptions for
AV testing purposes.’ These exemptions
include, for example, the option to remove
hands from the steering wheel or exceeding
the speed limit.

— Toreceive a permit to conduct AV pilots on
public roads, a company must receive the
approval of two professional committees:

— Vehicle Divisions Committee: Chaired
by the Head of Engineering and
Standardization Department at the
MOT, comprised of representatives from
relevant divisions in the Ministry and
other relevant governmental agencies in
accordance with the technology and type
of approval requested.

— Advising Committee to the Traffic
Controller Officer: Chaired by Chief
Scientist of MOT and comprised of
representatives from Infrastructure Division,
Vehicle Division, Public Transportation
Authority, Police, and the Technion
Technological Institution

MQOT is currently revising its pilot procedure and
considering the establishment of an innovative
regulatory sandbox mechanism. This framework
will enable the approval of driverless pilots (or other
forms of testing such as having only a designated
controller but no driver on board) in order to make

— Increasing the number of passengers using a
vehicle in any given ride.

— Improving user experience, with an emphasis on
public and shared transport services.

— Preparing for a transition phase in which
novel infrastructure is not yet available and
operational and smart transportation
solutions will have to focus on efficient use
of existing infrastructure.

MOT is currently forming its strategy for the
commercial deployment of AVs in Israel. Its goal
is to create a regulatory framework prior to full
market readiness that will assist in guiding market
development and attract new players to conduct
pilots and operate in Israel.

the Israeli pilot procedure more accessible to the
global AV industry. On August 19th 2020 MOT
released a legislation draft, enabling the approval of
driverless pilots (or other forms of testing such as
having only a controller but no driver on board.

MOT is intending to establish an Advisory
Committee, headed by DG MOT with members
from Ministry of Justice, Ministry of Finance,
Prime Minister’s Office, Innovation Authority,
Israel Police and two experts in the field from
industry/ academy. C4IR Israel is going to take
part in the committee’s discussions as
representatives of the Innovation Authority.

The Advisory Committee shall:

1. Follow up the technological developments
and the operation methods in the field of
autonomous vehicle around the world;

2. Study the results of the experiments conducted
in the field of the operation of an autonomous
vehicle, in Israel and worldwide;

3. Collect data from Israel and the world,
concerning severe safety events involving
autonomous vehicles, analyze their causes and
recommend on means to prevent them;

4. Propose the terms and conditions required,
in its opinion, for the purpose of approving an
autonomous vehicle experiment

See Appendix A for English translation of key
principles of the driverless pilots legislation draft.

The Approval Process:

— The AV operator is required to submit an
application including a trial portfolio to the Vehicle
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Division’s Committee, operating in accordance
with procedure H-02-2017, “Approval of

Trial Vehicle for the Purpose of Research and
development of New Technology Systems” (last
updated on 2019).'® The procedure presents a
set of rules, terms and milestones required for
the approval of trial vehicles conducting pilots on
public roads in Israel.

To perform AV pilots an exemption from
Transportation Ordinance and Regulations is
required. In this case, the Vehicle Division’s
Committee shall inform the Traffic Ordinance
Officer and they shall summon the Advising
Committee to the Traffic Controller Officer to
examine the request.

The committees shall examine safety
assessment and safety risks, technological
readiness and maturity, training methods
of test drivers, the ability to investigate
safety events, insurance coverage and the
exemptions required by the Israeli Traffic
Ordinance and Regulations.

Safety

Israel is extremely focused on the safe
deployment of AVs. All trial vehicles must go
through a rigid safety assessment evaluation by
the technical service/type approval authority,
which includes:

— Assessment of the functional and
operational safety for the automated
system design.

— Functionality tests.

— System failure tests.

As of today, the Ministry requires the presence

of a safety driver in the vehicle. According to the
Ministry, so far there has been only one safety

event with no damage to property or bodily injury.

Currently, MOT is collaborating with the
Technion-Israeli Institute of Technology, to
develop a safety scenarios simulator that will
ensure AVs safety prior to operating on public
roads. So far, the Ministry has collected 42

safety scenarios tailored to Israeli environment
and infrastructure in order to test the simulator.

AV Deployment Status

There are currently 3 companies preforming AV
pilots on public roads in Israel: Intel’s Mobileye,
GM and Yandex.

On December 2017, MOT launched an
innovative testing centre operated by Ayalon
Highways Co Ltd. The testing centre enables
the examination of AV technology in a natural
yet sterile environment by using closed sections
of Ayalon Highway and other roads. Mobileye,
General Motors, Innoviz, Argus Cyber Security,
Nexar Ltd and others have all tested their
technological solutions in the centre. The
Ministry is planning to expand the current testing
centre and to establish and operate a large and
modern centre in a permanent location.

On December 2017, Russian multinational
technology company Yandex NV announced it
had obtained permission to conduct test drives
of its AVs in Tel Aviv.

In October 2018, Volkswagen Group, Mobileye
and Champion Motors announced plans to
commercialize Mobility-as-a-Service (MaaS) with
self-driving vehicles in Israel by 2022.

In the past year, (Singapore Technologies) has
also been conducting testing in Israel and is
planning to deploy its Autonomous Shuttle
(Navya) after receiving regulatory approval.

The Ministry of Transportation is collaborating
with Israeli Innovation Authority to support pilot
programs for Israeli technology companies

in the field of smart transportation. The
participating companies are receiving financial
support of between 20%-50% of the approved
Pilot’'s expenditures. An exceptional support
rate of 75% of approved R&D expenditures

is awarded to programs with potential for
exceptional impact on streamlining and
improving transportation in Israel. This incentive
program supports amongst other things the
piloting and implementation of autonomous
driving technologies.
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4.1

4.1.1

National and
state AV policy
comparative review

National and state AV policy summary

This section reviews the development of AV policy in jurisdictions that are relatively resembles that of Israel:

Singapore, UK, Australia, California and Arizona.

Singapore’s AV policy

Challenges

— 5.7 million people (and an ever-increasing
population) on a mere 700 sg. m of land,
resulting in congestion.

Opportunity

AVs can play an important role in the creation of
a sustainable mobility system, and although the
technology is likely 10-15 years from maturity, the
Government of Singapore has been embedding it

Approach

Singapore Land and Transport Authority (LTA),
an executing body of the Singapore Ministry

of Transportation, is coordinating the
government’s work on AVs by regulating pilots
permits and working closely with the industry
in support of technological development. The
United Nations Economic and Social Commission
for Asia and the Pacific ranked Singapore first
in AV readiness, among four Asian countries
(others were Japan, China, South Korea) for its
relatively clear and comprehensive policies and
new laws governing AV deployment and high
consumer acceptance.'®

In 2017, the Singapore Ministry of Transport
introduced an AVs Rules (‘AV Rules’) for prospective
trials and use of AVs. The AV Rules and broader
legislation framework enable the LTA to create

— Human resource constraints (lack of drivers,
dependence on immigration).

in its mobility development since 2013. Singapore
considers AVs to be part of the solution to the city-
state’s growing mobility demands within its limited
geographic space.

and amend rules governing autonomous mobility
activities and implement a regulatory sandbox

in relation to such trials or use. The regulatory
sandbox has been limited to a five year period,
after which the government can enact a more
permanent legislation or reconsider the extension
of the sandbox.

A three-stage roadmap was initiated approximately
seven years ago in collaboration with the industry
and universities. This consultation process allowed
Singapore to develop a land transport vision and
roadmap for AV development. Singapore is currently
finalizing Stage 1 and will start Stage 2 in 2020:

— Stage 1: Understand AV technology through

trials and pilots to ensure it reaches adequate
safety and security levels in an urban setting.
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— Stage 2: Increase trial and pilot deployment
at the town level in 2020. Three towns with
different characteristics were selected: 1) a
mature town with 30 years of history and a
population of 250,000; 2) a greenfield town
under development; and 3) a town that
includes a mix of business and industrial
land-use features.

Tactics

Inclusivity

— The Committee on Autonomous Road Transport
for Singapore (CARTS) was established in 2014
to chart the strategic direction for AV-enabled
land mobility concepts in Singapore.' Its
members include renowned international experts,
academics and industry representatives. The
committee emphasized constant discourse and
feedback from the industry.

— To support the vision and work of CARTS, the
LTA signed a memorandum of understanding
with Singapore’s lead R&D agency A*STAR'®
to set up the Singapore Autonomous Vehicle
Initiative (SAVI), which explores the technological
advantages that AVs can create for Singapore.

— The LTA has made public awareness and
acceptance of AVs a top priority, largely
because of the potential benefits of AVs n public
transport applications. The LTA promotes public
acceptance by enabling the public to experience
the technology in several pilot projects.

— Clear standards and definitions are a main
concern. In 2019, the LTA published Technical
Reference 68 for AVs (TR68) to guide the
industry in the development and deployment
of fully automated vehicles. The standards are
divided into the four key areas of AV deployment:
basic vehicle behaviour; safety; cybersecurity
principles and assessment and vehicular data
types and formats.

Safety

— Each AV trial undergoes a rigorous safety
assessment jointly administered by the LTA,
the traffic police and the Centre of Excellence
for Testing & Research of AVs-NTU (CETRAN)
to demonstrate the ability to handle basic
manoeuvres and stop safely upon detecting
an obstacle.

— LTA requires at least one safety driver per
vehicle safety driver that has access to a
steering wheel and/or emergency brake. Most
of the pilots are conducted with two persons in
the cabin — an engineer and a safety driver.

— Stage 3: Expand AVs to more towns and
eventually deploy them nationwide following
lessons learned from Stage 2. No timetable
has been established because the Ministry is
dependent upon AV technology advancements.
It is also awaiting the economies of scale gained
by the commercialization of AVs.

Sustainability

— Singapore’s Land Transport Master Plan 2040
was revised in the third quarter of 2019 to adopt
a 2040-time horizon (LTMP2040).' The plan
emphasizes public transport as well as shuttles
and dynamic (on-demand) routes, including
robo-taxis. Varying products available in different
places and at various times of day are other key
planning considerations.

Infrastructure

— Due to its small size, Singapore is not
planning to allocate dedicated lanes to AVs
but to mix them in with regular traffic on
high occupancy vehicle lanes and public
transportation lanes.

AV deployment status

— Since 2015, the public has been able to
experience driverless buggies in the Jurong
Lake District and on the National University
of Singapore (NUS) campus, as well as the
autonomous shuttle bus from the Nanyang
Technological University (NTU) campus to
CleanTech Park.

— Since 2015, One-North business district has
hosted a public road network to test driverless
vehicles. It connects the Biopolis, Fusionopolis
and Mediapolis hubs and is comprised of both
light and heavy traffic routes under real traffic
conditions. It has since been expanded from
the initial six km of road to allow for further
scenario testing.

— Since 2017, the CETRAN AV Test Centre,
designed to replicate various aspects of
Singapore’s roads (including a rain simulator and
flood zone) has been used to test AV capabilities
under varying weather conditions.

— Since 2019, the AV testing area has been
expanded from four main test beds in the
western part of Singapore to over 600 miles
of public roads to conduct tests (see figure 1).
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FIGURE 1:

Source: Abdullah, Zhaki,
“Entire western part of
Singapore to become

testing ground for driverless
vehicles”, CNA, updated 10
January 2020, https://www.
channelnewsasia.com/news/
singapore/autonomous-
vehicles-western-singapore-
testbed-12029878

Singapore’s AV Testing Area

s
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Policy summary

New expanded AV testbed
Existing AV testbeds

Roads

Singapore Road Traffic Autonomous Motor Vehicles Rules, 2017 (January 2020 update)®®

Definitions

Prohibition
exemption

Permit application

Road trial of an AV or AV technology Road-use of an AV-, including a permission to
operate a service -transport passengers and
charge a fee for the service

If the AV or AV technology is not enacted, the vehicle is not prohibited from road operation (e.g. for

mapping needs).

The application should include:

— Types of AV and AV technology
— Number of vehicles

— Nature of modifications for trials
— Safety documentation

— Objectives

No additional requirements
- AV system
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Authorization

Modification

Extension

Cancellation/
suspension

Liability/ insurance

Maintenance

Reporting

Trial Use

Fees: $25.68 per vehicle (under this Act) OR $30/day, $250/month, $800/half a year, $1,600/year (under
the previous rule) Conditions may apply, relating to:

— Geographical area

— Qualified safety driver (not specified)

— Safety operator (not specified)

— Prohibition of carrying passengers

— Prohibition of being used for hire or as a reward

— Lists of personnel permitted

—  Other

The authority will give 14 days’ written notice of any modifications.

The modification date will be as stated regardless of any objections raised.

Six months’ notice is required by the requestee.
The period of extension is not specified (or limited).

Flexible and open policy regarding extension, tailored to company needs.

Cancellation or suspension may apply:

— If the authority deems it is no longer in the public interest
— In case of failure to comply

— If the person authorized is no longer fit.

The ability to appeal exists but the authority rules until otherwise decided.

Liability insurance must always be in place and enforced, including during use or trials.
The insurer must be registered in Singapore.
A fine, limited to $2,000, applies if no Singapore registered liability insurance is in place.

If insurance according to the above cannot be obtained, a deposit of $1.5 million can be paid to the
authority to be used as needed in case of related death, bodily injury and/or property damage (if used,
the deposit must be replaced to meet the required amount within 14 days).

Ensuring good operating conditions of the AV, ADS and parts always is required.

Data collection:
— Data must always be recorded even when the AV technology is not in operation.

— Data must be collected in the format specified by the authority and kept for at least 3 years (regardless
of the authorization period).

The data should include:

— Date and time stamp
— Location (latitude and longitude) in at least 2 Hz frequency
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Trial Use

— Speed in at least 2 Hz frequency

— Status of vehicle operation (manual, automated, etc.)
— Operator override history (during autonomous mode)
— Sensor information

— Camera and video footage from three sources: internal facing, external front and rear

Data recording:
— Data cannot be edited and copies must be provided to the authority.

- An editing contravention fine may be imposed: $5,000; other non-compliance penalties
may apply: $2,000.

— The authorized person must demonstrate that everyone participating in the trial adheres to
the data requirements.

Incident reporting:

— Reporting is required in case of 1) malfunctions of the AV or ADS; 2) incidents involving personal injury
or property damage.

- The non-reporting penalty is capped at $2,000.

Test requests | The authority can require tests of the AV, ADS or its parts at any time.




41.2

The United Kingdom’s AV policy

Challenges

— Innovation and industry development

— Road safety

Opportunities

— To support and promote the safe trialling and
use of AV technologies

— To build public confidence in AV technologies
and services

— To support cooperation between trialling
organizations and those responsible for the
management of traffic, infrastructure, law
enforcement and other areas in order to achieve
maximum road safety

Approach

To enable AV trails on public roads in the UK, the
government conducted a detailed legislation review
and concluded that AV trialing is possible within
the current vehicle and driving legal framework, as
long there is a safety driver in the vehicle and the
vehicle complies with road traffic law. Therefore, in
2015, the UK government laid out a non-regulatory
Code of Practice for automated vehicles trialing
(updated in 2019),2" whilst relying on existing rules
and regulations (e.g. insurance, driving licence,
vehicle age) and promoting ongoing voluntary
communication with regulators.

According to the guidelines, no permit is required to
trial any level of automated technology provided there
is a driver or operator, in or outside of the vehicle,
ready to take control. Choosing this approach was a
strategic decision the UK undertook to differentiate
itself from other countries, mainly US states, that
chose regulatory approaches and to enable AV
companies with maximum flexibility.

The Centre for Connected and AVs (CCAV)* was
formed to govern public-sector efforts in support
of connected and automated vehicles (CAVs)
development. CCAV is part of the Department for
Transport and Department for Business, Energy &
Industrial Strategy.

In 2018 British Parliament passed the Automated
and Electric Vehicles Act 20182 to articulate that
(i) The Secretary of State will keep a list of all
motor vehicles that are capable of safely driving
themselves (even if only in some circumstances)
and (i) that compulsory motor insurance applies

— Greater accessibility to those with
mobility issues

— To encourage the sharing of information to help
uphold and develop the highest standards of
safety in the UK and internationally

— To oversee various AV models, including
pods and shuttles, and a variety of purposes,
including goods and passenger mobility

The policy is designed to identify and test vehicles
capable of safely driving themselves. It is not
intended to cover driver assistance technologies.

to AV operations to cover damage to property or
persons other than the AV, property of the person
driving or operating the AV, and any goods carried
for hire or reward by the AV.

CCAV asked the Law Commissions of England and
Wales and the Scottish Law Commission, statutory
independent bodies created to keep the law of Great
Britain under review and recommend reform where

it is needed, to undertake a far-reaching review of
the legal framework for automated vehicles, and
their use as part of public transport networks and
on-demand passenger services Therefore, in 2018,
the Law Commissions initiated a three-year process
to identify, consult and recommend long-term reform
of passenger transport:

— Phase 1 (November 2018-February 2019): a
three-month consultation on safety assurance
and legal liability resulting in a paper on the
findings on the findings from 178 respondents
published in June 2019%.

— Phase 2 (October 2019-February 2020): a
second consultation paper on highly automated
road passenger services (HARPS) covering the
regulation of remotely operated fleets of AVs
and their relationship with public transport,
resulting in a paper on the findings from 109
respondents published in May 20202526,

— Phase 3 (2020): formulation of overarching
proposals on the way forward that draw on
responses to both previous papers, for final
recommendations expected Q4 of 2020.
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