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Foreword

Australian transport and infrastructure ministers have recognised that automated vehicles
offer the possibility of fundamentally changing how transport is provided and unlocking a
range of safety, productivity, environmental and mobility benefits.

The National Transport Commission is working with state, territory and the Commonwealth
governments on a program of regulatory reform to ensure the Australian community can gain
the potential benefits of automated vehicles. Our aim is to develop a flexible and responsive
regulatory environment for the commercial deployment of automated vehicles that supports
both safety and innovation.

This decision Regulation Impact Statement delivers a key aspect of this reform agenda.
Ministers have agreed to a mandatory self-certification approach to safety to provide
assurance to the community and government that companies developing automated driving
technology are managing safety risks appropriately. This approach also allows for ongoing
innovation by enabling different business models and mixes of technology to be brought to
Australia.

The development of a safety assurance system based on mandatory self-certification is a
significant step in preparing Australia for the commercial deployment of automated vehicles.
It will give the Australian public and manufacturers clarity, certainty and consistency, and
ensure Australia is able to align with developments in the international regulatory landscape.

| would like to acknowledge the valuable input provided by stakeholders in informing this
decision Regulation Impact Statement. | encourage government, industry and the wider
community to continue to work with us on the next steps in our automated vehicle regulatory
reform agenda to ensure Australians can gain the benefits of this technology.

e

Carolyn Walsh
Chair and Commissioner
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Executive summary

Introduction

Automated vehicles are vehicles that include an automated driving system (ADS) that is
capable of monitoring the driving environment and controlling the dynamic driving task
(steering, acceleration and breaking) with limited or no human input. Automated vehicles
promise significant safety and mobility benefits but potentially introduce new road safety
risks.

Australia’s existing laws and regulations do not recognise automated vehicles or provide
assurances of their safe design or operation. Overseas, governments are considering
automated vehicle safety assurance, but there is not currently an international consensus.

The purpose of this decision Regulation Impact Statement (RIS) is to examine the potential
problem of automated vehicle safety and assess any government response. The decision
RIS seeks to answer two key questions:

= What is the role of the Australian Government in assuring the safety of ADSs?

= What is the form of the regulatory system (if any) that underpins this role (the ‘safety
assurance system’)?

Decisions made to date on safety for automated vehicles

In 2017 we consulted on high-level approaches to safety for automated vehicles.
Government and industry stakeholders indicated broad support for a safety assurance
system based on mandatory self-certification by the entity that is looking to bring the
technology to the Australian market (the automated driving system entity or ‘ADSE’). In
November 2017 transport ministers asked us to develop a RIS to assess the costs and
benefits of a mandatory self-certification approach.

Automated vehicle safety —what is the problem?

Under our current regulatory environment, there are risks that when automated vehicles
become ready for deployment:

= Unsafe ADSs will be deployed.
= A lack of consumer confidence in the safety of ADSs will reduce or delay their uptake.

= ADSEs will face inconsistent and/or uncertain regulatory barriers at the national and
international levels when supplying ADSs to the Australian market.

These risks may need to be addressed to support the uptake and safe operation of
automated vehicles on Australian roads and unlock their broader benefits.

Options to address the problem

This decision RIS assesses four options to address the problem statement, which relate to
the future role of the Australian Government in assuring the safety of ADSs. They are:

= Option 1: Baseline approach — Using existing legislation and regulatory instruments with
no explicit safety assurance of ADSs.

= Option 2: Safety assurance system in existing frameworks — A safety assurance system
based on mandatory self-certification that relies on the existing vehicle certification
framework.
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= Option 3: New safety assurance system — A safety assurance system based on
mandatory self-certification. This would include new or amended legislation to allow for
the inclusion of specific offences and compliance and enforcement options against
noncompliant ADSEs.

= Option 4: New safety assurance system + primary safety duty — A safety assurance
system that includes all of the elements of option 3, plus a primary safety duty on ADSEs
to address risks not identified at first supply. The primary safety duty would place an
overarching and positive general safety duty on ADSESs to ensure the safety of their
ADSs so far as reasonably practicable.

Safety assessment criteria

Options 2, 3 and 4 require companies to self-certify their ADSs. We are recommending 11
safety criteria that the applicant must self-certify against to demonstrate its processes for
managing safety risks before their ADS can be supplied in the Australian market:

1. Safe system design and validation processes

Operational design domain

Human—-machine interface

Compliance with relevant road traffic laws

Interaction with enforcement and other emergency services
Minimal risk condition

On-road behavioural competency

Installation of system upgrades

© ©® N o a0k~ wDd

Verifying for the Australian road environment
10. Cybersecurity
11. Education and training.

We are recommending three other obligations on ADSEs to manage liability for events such
as road traffic law breaches and crashes:

1. Data recording and sharing

2. Corporate presence in Australia

3. Minimum financial requirements.
Assessing the reform options
There is uncertainty around:
= the level and nature of the risks posed by automated vehicles
= the future world in which the regulatory framework will operate
= the impacts of the options themselves.

Given the degree of uncertainty and lack of relevant information, a quantitative cost-benefit
analysis was not possible. Instead, the assessment is based on qualitative information
around key impact categories and assessment criteria. The options were assessed against
five impact categories:

= Road safety
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= Uptake of automated vehicles
= Regulatory costs to industry

= Costs to governments

= Flexibility and responsiveness
Consultation

Prior to this decision RIS, we released a consultation RIS on 14 May 2018. We held
information sessions on the consultation RIS around the country and received 62 written
submissions. The majority of submitters that expressed a preferred option supported option
4, but there was a clear minority who identified and preferred a modified version of option 2.
Stakeholders were largely supportive of the safety criteria and obligations.

Results of multi-criteria assessment are subject to uncertainty

As noted above, our assessment was undertaken in the context of a number of
uncertainties, largely due to the emergent nature of the technology. We did not receive
significant new data and evidence through the consultation process.

Within this context, our assessment concludes that:

= Option 4 could provide the greatest benefits, in particular because it is the only option to
address all assessment criteria under the road safety impact category. The assessment
also shows it could provide large improvements to flexibility and responsiveness, and
moderate improvements to the uptake of automated vehicles.

= Option 3 exhibits similar results but with somewhat lesser improvements to road safety
compared with option 4. Option 3 does, however, present greater certainty around
regulatory costs than option 4.

= Option 2 exhibits similar impacts to option 3 but with somewhat lesser improvements to
road safety and flexibility and responsiveness impacts.

= Options 2, 3 and 4 all result in an overall benefit relative to option 1.
Recommended approach and implementation

Our RIS analysis shows that option 4 exhibits the most positive impacts over the life of the
ADS, patrticularly regarding road safety. While the majority of submitters showed a
preference for option 4, we also recognise that:

= A number of submitters sought further detail on the extent and application of a primary
safety duty and how such a duty would align with other obligations on an ADSE or on
other parties.

= Automotive manufacturers strongly supported using existing regulatory frameworks as
providing a practical way to manage the safety of ADSs at first supply, maintain a single
regulator for industry and allow transition to international standards as they develop.

After considering all submissions and holding further discussions between Commonwealth,
state and territory governments, we consider it appropriate to recommend a composite
approach to address the safety of ADSs. We recommend an approach to safety at first
supply but do not recommend an approach for in-service safety at this time. Instead, we
recommend a further stage of work on in-service safety.

At first supply, we recommend the approach outlined in option 2. This approach
incorporates the recommended safety criteria and obligations into the existing vehicle
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certification framework (Australian Desigh Rules) administered by the Commonwealth
government.

For in-service safety, we recommend further work to develop an appropriate
approach. This is in order to better assess the costs and benefits of potential
approaches to in-service safety, including the safety benefits and regulatory costs.
The work will cover three key areas: the appropriate in-service safety duties, the
parties they should apply to, and the institutional arrangements to govern in-service
safety.

This further work on in-service safety will also allow the outcomes of the RIS to be
incorporated into what is currently a separate reform on changes to driving laws to support
automated vehicles. This will mean broad in-service safety duties and specific obligations
currently in the Road Rules are examined together to ensure there is a holistic approach,
and that we do not place prescriptive obligations (relating to the dynamic driving task) onto
an ADSE that would be covered by a primary safety duty.

Safety Assurance for Automated Driving Systems: Decision Regulation Impact Statement November 2018
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1 Context

Key points

= Vehicles with automated driving systems will soon be available for commercial
deployment in Australia.

= Automated vehicle technology is new and emerging, with significant uncertainties and
potential risks.

= Automated vehicle technology has the potential to deliver significant road safety and
other benefits.

= Australia’s existing laws and regulations do not recognise automated vehicles or
ensure their safety or safe operation.

= Automated driving system safety assurance is being considered in markets around the
world, but there is no international consensus.

This chapter details some of the expected benefits and risks of automated vehicles, outlines
the national approach to creating a regulatory framework and introduces the policy work to
date to develop a safety assurance system for automated vehicles. The chapter ends with
information about this decision Regulation Impact Statement (RIS) and some key terms and
concepts that will feature in the document.

1.1 Introduction —what are automated vehicles?

Automated vehicles are vehicles that include an automated driving system (ADS) that is
capable of monitoring the driving environment and controlling the dynamic driving task
(steering, acceleration and braking) with limited or no human input.

This could include:
= vehicles based on existing models, with automated functions
= new vehicle types with automated functions

= aftermarket devices or software upgrades that add automated driving functions to
existing vehicles.

New vehicles with high levels of automation are expected to arrive on our roads from around
2020. These vehicles will increasingly take control of the driving task away from human
drivers in certain circumstances and environments.

Automated vehicles promise major safety and community benefits and offer the possibility of
fundamentally changing transport and mobility. However, the supply and use of automated
vehicles also raises new risks.

Australia’s transport ministers, through the Transport and Infrastructure Council,* have
‘agreed that Australian governments will aim to have end-to-end regulation in place by 2020
to support the safe deployment of automated vehicles’ (Transport and Infrastructure Council,
2017, p. 3).

1 The Transport and Infrastructure Council brings together Commonwealth, state and territory and New Zealand
ministers with responsibility for transport and infrastructure issues, as well as the Australian Local Government
Association.
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1.2 Background

121 Road crashes in Australia

Human error and dangerous human choices cause up to 94 per cent of serious crashes
(National Highway Traffic Safety Administration, 2015, p. 1),2 with causes including
speeding, drink-driving and distracted driving (Pettigrew, 2016).

In 2017 there were 1,225 deaths on Australian roads from 1,131 road crashes (BITRE, 2018,
p. 1). There is currently no nationally consistent road crash injury data in Australia due to
state/territory methodological differences. However, a 2017 research report estimated that
there were 32,300 serious injuries that resulted in hospitalisation and 224,104 minor injuries
sustained from road crashes in 2016. There were also an additional 453,552 crashes that
resulted in only property damage (Litchfield, 2017, p. 19).

Road crashes have a major impact on Australians. They result in a number of costs for
individuals and society including:

= costs to individuals and their families associated with death or rehabilitation and care
= costs on other road users associated with clean-up and any resulting delays

= costs for society more broadly from death and injury of members of the public

= costs to productivity from lost workforce participation due to death or injury.

The total social cost of road crashes in Australia for 2016 was estimated at $33.16 billion.
This estimate includes:

= $10.2 billion in fatality costs (based on an average cost per fatality of $7.8 million)

= $13.58 billion in injury costs (based on an average cost per serious injury of $310,094
and $3,057 per minor injury)

= $9.38 billion in property damage costs (inclusive of $5.54 billion in vehicle repair costs,
$2.29 billion in insurance administrative costs, $1.55 billion in travel delay costs)
(Litchfield, 2017, p. 22).

All Australian governments have committed to reduce fatal and serious injury crashes on
Australian roads. This commitment is expressed through the National Road Safety Strategy,
which identifies ‘improving the safety of our vehicle fleet’ as a key activity (Transport and
Infrastructure Council, 2014, p. 5). In May 2018 the Transport and Infrastructure Council
approved the National Road Safety Plan 2018—2020. Supporting the strategy, the plan ‘is
centred on a shared commitment from all jurisdictions to the vision that no person should be
killed or seriously injured on Australia’s roads’ (Transport and Infrastructure Council, 2018b).

1.2.2 Benefits and risks of automated vehicles

While the quantification of the benefits and risks of automated vehicles is fundamentally
uncertain, research suggests that, overall, automated vehicles are expected to improve road
safety, travel times, highway and intersection capacity, fuel efficiency, emissions per
kilometre, travel choices, mobility, accessibility and opportunities for sharing (Milakis, et al.,
2017, p. 324).

2 Data from the United States in the National Motor Vehicle Crash Causation Survey.
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The most significant anticipated benefit of increasing vehicle automation is improved safety.
These benefits are already being realised, with automated driving applications such as Lane
Keeping Assist and Auto Emergency Braking demonstrating reductions in crashes of up to
50 per cent (Austroads, 2017b). Research suggests automated vehicles can reduce human
errors or potentially eliminate them completely, translating to savings of $16 billion per year
(Pettigrew, 2016).

A report prepared for the NSW State Insurance Regulatory Authority (Finity Consulting,
2016) estimates that adopting automated vehicles in Australia will reduce the likelihood of
injuries for:

= car driver and passenger injuries by 80 per cent
= cyclist injuries by 70 per cent

= motorcyclists by 40 per cent

= pedestrians by 45 per cent.

It is estimated that the uptake of automated vehicles in the United States will cause vehicle
crashes to fall from second to ninth place in terms of leading causes of death (Bertoncello &
Wee, 2015). As such, the uptake of increasingly automated vehicles is widely considered an
emerging opportunity to improve the safety of the Australian vehicle fleet (see Appendix | for
evidence of the expected benefits of automated vehicles).

Automation of the vehicle fleet is also expected to affect ways in which products and
services are offered, delivering more compelling products, better applications for consumers
and new revenue streams for companies. Commercial operators may save on fuel costs by
switching to ADS vehicles (Fagnant & Kockelman, 2015). Additionally, increasingly
automated vehicles could facilitate the anticipated switch from traditional car ownership
models to a shared driverless model, which could reduce the costs of travel by up to 78 per
cent on a per mile basis (based on US modelling) (Accenture Digital, 2014, p. 4).

However, these expected benefits will be predicated on consumer uptake of automated
vehicles, which is currently uncertain. The uptake for automated vehicles will be driven by:

= how safe they are
= cost

= the extent that they provide other benefits such as enhanced mobility and more
productive road networks

= the flexibility of regulatory regimes

= the evolution of innovative mobility business models

= the uptake of complementary innovations such as connectivity, electrification and sharing
mobility.

The supply and use of automated vehicles also raises new risks, and these are heightened
due to the new and emerging nature of the technology. Software failure has been recognised
as a risk for automated vehicles (Noy, et al., 2018). Safety engineers anticipate that systemic
technical errors, or failure to properly maintain and service the ADS, could become
significant hazards akin to human error (Kira, 2017, pp. 7, 17).

Many identified impacts — such as impacts on fixed vehicle costs, congestion, travel comfort,
transport infrastructure, overall energy consumption, air pollution, public health and jobs and
investment — are uncertain (Milakis, et al., 2017, p. 325).
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The automotive industry has noted that ‘before the safety and environmental benefits of
automated and connected vehicles can be realised a number of matters need to be
considered — one of the most important of which is the regulatory environment’ (Federal
Chamber of Automotive Industries, 2017, p. 4). The overarching regulatory approach in
Australia is discussed below.

1.2.3 Regulatory environment

Governments currently regulate road transport to ensure safety and security outcomes.
Current transport regulations cover vehicle standards, the operation and roadworthiness of
vehicles and driver licensing. General consumer and product liability laws provide additional
consumer protections.

Commonwealth and state and territory governments share responsibility for motor vehicle
safety laws and their enforcement. The Commonwealth government administers the Motor
Vehicle Standards Act 19892 and the Australian Design Rules (ADRSs) to control the safety of
new and imported vehicles at the point of first supply. State and territory governments
administer licensing, registration and roadworthiness (via in-service vehicle standards).
Finally, the National Heavy Vehicle Regulator administers the Heavy Vehicle National Law
(HVNL) and is responsible for regulating the in-service heavy vehicle standards.* These laws
and regulations are described further in Appendix F.

Current Australian transport legislation assumes there is a human driver. It does not provide
for an ADS to be in control of the vehicle, rather than a human driver.

1.2.4 National reform program for automated vehicles

To unlock the benefits and manage the risks associated with introducing automated
vehicles, Australian governments will aim to have end-to-end regulation in place by 2020.
Such regulation will provide ‘a flexible approach while automated technology continues to
progress and international standards are being developed’ (Transport and Infrastructure
Council, 2017, p. 3).

The Transport and Infrastructure Council has agreed to a phased national regulatory reform
program led by the National Transport Commission (NTC) to facilitate the introduction of light
and heavy vehicles with greater levels of automation onto Australian roads. Completed
projects include developing guidelines to support automated vehicle trials (National
Transport Commission, 2017a) and enforcement guidelines that clarify the regulatory
concepts of ‘control’ and ‘proper control’ for automated vehicles (National Transport
Commission, 2017d). Current work focuses on four reforms:

= Safety assurance system for automated vehicles: The subject of this RIS.

= Changing driving laws to support automated vehicles: Developing legislative reform
options to clarify the application of current driving laws to vehicles with automated
functions and to establish legal obligations for automated driving system entities
(ADSES).

= Motor accident injury insurance review: ldentifying barriers to accessing
compensation under current motor accident injury insurance schemes for personal
injuries and deaths caused by an ADS. Developing options with the aim of ensuring that

3 The Road Vehicle Standards Bill 2018 is currently before the Senate (as at publication). The bill would replace
the Motor Vehicle Standards Act 1989. It includes, among other things, to enable the minister to determine
national road vehicle standards for road vehicles.

4 With the exception of the Northern Territory and Western Australia.
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crash victims are no worse off in accidents involving automated vehicles than those
injured by a vehicle controlled by a human driver.

Regulating government access to C-ITS and automated vehicle data: Developing
options to manage government access to cooperative intelligent transport systems
(C-ITS) and automated vehicle data.

We are also supporting state and territory governments to review current exemption powers
to ensure legislation can support on-road trials.

In addition to these NTC projects, the following work is being undertaken by other agencies:

The Commonwealth Department of Infrastructure, Regional Development and Cities
(DIRDC) continues to participate in developing new and updated United Nations vehicle
standards and is a participant in United Nations Working Party 29 (WP.29) on the
harmonisation of vehicle regulations.

Austroads is undertaking a project to assess how registration and licensing operations
can best be aligned with a safety assurance system. Austroads’ assessment suggests
that the impacts on registration and licensing are likely to be minimal, given that the
safety assurance system will operate nationally and not through registration processes.
A national registration working group will undertake further work in 2019 to assess the
extent of refinements needed to current business practices. For example, new
registration fields could be added to registration databases (including information
available on the National Exchange of Vehicle and Driver Information System) to capture
essential information about the ADS.

Every state and territory in Australia is supporting and is involved in trials and
demonstrations of connected and automated vehicles (Austroads, 2017a).

We continue to collaborate closely with the Commonwealth, state and territory governments,
local governments and Austroads to deliver an integrated regulatory system for deploying
vehicles with ADSs.

Figure 1 shows the existing end-to-end regulatory process and the projects underway at
each stage to prepare for more vehicles with automated functions. The safety assurance
system will bind all projects across the regulatory system (with the exception of
infrastructure) into a nationally consistent framework.
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Figure 1. End-to-end regulatory process and projects
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These initiatives focus on ensuring Australia can maximise the potential opportunities and
benefits that come with more automated vehicles. A nationally consistent approach will also
reduce costs, provide certainty to industry, promote innovation and competition and ensure
that Australians have early access to the newest technologies.
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1.2.5 Safety assurance for automated driving systems

The safety assurance for ADSs reform will examine the role of governments in automated
vehicle safety. In November 2016 transport ministers agreed that the NTC should ‘develop a
national performance-based assurance regime designed to ensure the safe operation of
automated vehicles’ (National Transport Commission, 2016, p. 12). Ensuring that automated
vehicles can operate safely on Australian roads under Australian conditions is a key step in
allowing greater numbers of these vehicles.

In June 2017 we published a discussion paper, Regulatory options to assure automated
vehicle safety in Australia. We consulted on four regulatory options for safety assurance
(Figure 2):

= continuing the current approach
= self-certification by ADSEs

= pre-market approval of ADSs

= accreditation of ADSEs.

We received 27 submissions to the discussion paper including submissions from road and
transport agencies, manufacturers, automobile clubs, insurers and law firms.s Submissions
clearly indicated that the community expects governments to have a role in ensuring
automated vehicles are safe. There was also strong support for a mandatory self-certification
approach.

Following consultation and after considering the various policy complexities, ministers
agreed to the recommendations in the paper Assuring the safety of automated vehicles in
November 2017, subject to an assessment of costs and benefits. This paper recommended
a mandatory self-certification approach to ensuring automated vehicle safety, with
consideration of a primary safety duty (National Transport Commission, 2017c, p. 3). The
mandatory self-certification model is designed to provide assurance to the government and
the community that companies developing ADS technology are managing safety risks
appropriately while also allowing for ongoing innovation. The liability/responsibility for safety
would still remain with the vehicle manufacturer or the ADSE.

5 Publicly available submissions on the Safety assurance for automated driving systems: consultation Regulation
Impact Statement are available on the NTC website.
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Figure 2. Safety assurance system for automated vehicles project
June 2017 November 2017 May 2018
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The key design features ministers agreed to (subject to an assessment of costs and
benefits) are outlined in Table 1 (National Transport Commission, 2017c¢, p. 2).

Table 1. Design features of the proposed safety assurance system

1. The safety assurance system will be administered by a government authority, preferably
on a national basis. Approval decisions may be made on the advice of a single national
government panel consisting of the Commonwealth, states and territories, the NTC, the
National Heavy Vehicle Regulator and Austroads.

2. The safety assurance system will manage principles-based safety criteria that capture
key safety risks associated with automated vehicles. The safety criteria should include
matters relating to:

= the safe operational design domain of the vehicle
= the human-machine interface

= on-road behavioural competency, including compliance with traffic law, interaction
with vulnerable road users

= cybersecurity
= driver training
= the provision of data, including interaction with enforcement agencies.

3. ADSEs (such as manufacturers) will be required to submit a Statement of Compliance
that demonstrates how each of the agreed safety criteria has been managed. A
Statement of Compliance must be submitted and approved before the relevant ADS or
function can be introduced into the market.

4. The ADSE remains responsible for testing and validating the safety of the ADS or
function. The role of government in the safety assurance system is to satisfy itself that
the applicant has processes in place to identify and manage the safety risks. It is not
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