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SUMMARY
In order to ensure that needs of the people with a disability are understood and
technology solutions are developed to address these needs, planning, research and
pilot programs need to be undertaken, otherwise the advent of AVs could create new
obstacles for people with a disability.
Achieving genuine accessibility for the disabled may require the integration of AVs
with other emerging technologies, to enable AVs to understand spoken instructions,
observe nearby surroundings and communicate with people.
Whether this eventuates however, will largely depend on how early and to what
extent key stakeholders such as vehicle manufacturers, autonomous driving systems
developers, infrastructure owners and planning guidelines adopt inclusive design
processes and work together to provide design solutions that optimize the end-to-end
user journey.
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This paper explores how Universal Design of AVs should be considered in Australia,
including the benefits it will deliver to society, the economic opportunities that it
creates for not only industry but for those living with a disability, and the pathway to
achieving this. Universal design provides a process for creating an inclusive society
and is similar to other approaches such as inclusive design, human-centred design and
design for diversity. Co-design is another important aspect, where designs are created
with people with disabilities to ensure that designs are usable and appropriately meet
user needs.
The scope of transport solutions covered by this paper includes private, shared,
business and public transport options.

3

BACKGROUND
According to the Australian Bureau of Statistics (ABS), in 2018 there were 4.4 million
Australians living with a disability (or 17.7% of the population). The prevalence of
disability increased with age - one in nine (11.6%) people aged 0-64 years and one in
two (49.6%) people aged 65 years and over had a disability.
The ABS also reported that more than 770,000 people with a disability use mobility
aids. This number is only going to rise given the aging of the population and the
likelihood of living with disability increasing with age.
When a disability limits transportation options, this can result in financial stress,
isolation that exacerbates medical conditions or leads to depression, and a diminished
quality of life.
A US National Institute of Health survey of people with a disability found that up to 68%
of respondents reported transportation as a difficult issue. A UK study found that half
of people with a disability people reported feeling lonely, and one in four feel lonely
every day.
ADVI’s Public Acceptance Survey (2018) reported very high levels of agreement (76.7%)
with the statement that AVs would allow mobility for people with driving impairments
or restrictions. This suggests a high level of anticipation from the community that
the needs of people with disabilities that impair their ability to drive will be served
by autonomous vehicles. Therefore, progressing use cases that support people
with driving impairments will be important for broader community acceptance of
autonomous vehicles.
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Existing Barriers to Transportation
Currently, most forms of both public and private transportation remain less than fully
accessible, reliable or convenient to the disabled community.
For many people with a disability using a motor vehicle without assistance, this
currently involves a costly post-purchase vehicle modification. Even with modifications,
challenges may include finding suitable parking, cars parking too close preventing
wheelchair access to the driver’s door, steep curbs etc.
For people with a disability unable to drive or ride, the resulting lack of personal
motorised transportation (for example a car or motorcycle) results in those affected
becoming far more dependent on public transportation, third-party modes of
transportation and other individuals being able to drive them.
For future autonomous vehicles to be accessible, automation of operations should
therefore not just apply to the driving task itself, but also to how the vehicle is
dispatched, how it parks or docks, how it manages passengers entering and exiting and
how passengers are safely secured for transport.
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Benefits of AV Transportation
By considering how vehicle design could benefit people with disabilities, AVs have the
potential to transform their lives. If designed well, AVs can be expected to deliver the
following societal benefits:
• Connecting people with a disability with medical appointments
Studies conducted in the US have showed that millions of Americans miss or delay
their trips to the doctor’s office because of transportation issues.
• Connecting people with a disability with work
People with a disability who wish to work are twice as likely to be unemployed as
those without a disability. Increasing labour force participation can improve individual’s
standard of living, as well as physical and mental health. Workplaces also benefit from
access to the knowledge, skills and contributions of people with disabilities.
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• Connecting people with a disability with social activities
Research has linked social isolation to increased problems with mental health.
In 2014, 44 percent of those with a disability also reported experiencing depression at
least once in their lives, while only 11 percent without a disability reported the same.
While transportation is not the sole cause of social isolation, it is a major contributor.
• R
 educing burdens and stress on care-giving family members.
Australia has 2.65 million unpaid carers according to Carers Australia. According
to Carers Australia, the estimated age-standardised fulltime employment rate for
primary carers is 23.7% in 2020. While transport is only a small part of the role a carer
undertakes, relieving this requirement through AVs could support higher rates of
employment for primary carers in Australia and contributes to the
economy accordingly.
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Increased Economic Opportunities
The potential for autonomous vehicle technology to provide mobility solutions for those
with disabilities is an area that has been given little attention thus far but could provide a
significant number of benefits to the community. ADVI’s public acceptance survey in 2018
found that over 76% of respondents agreed that AVs would allow mobility for people with
driving impairments or restrictions.

At present the vehicle modifications that need to be retrofitted to existing vehicles for
disabled people are often costly, only some of which may be paid for by a third party if
they are transport or workplace related injuries.
ADVI core partner, Lifetime Support Authority in South Australia, spent 2.6% of their
Annual Budget in 2018-19 on retrofitting home and vehicle modifications for people with
a disability. In the same year, the Queensland Motor Accident Insurance Commission
spent up to $25 M on home and vehicle modifications.

In the US, fully accessible AVs are predicted to increase the number of vehicle miles
travelled by up to 14%. In Australia, we could expect to see similar increases from the
latent demand of people living with a disability (ABS 2018). These increased vehicle
kilometres travelled could be in private or shared vehicles, which will in turn grow the
market for new vehicles as it is unlikely these features will be on address the declining
new vehicle sales in Australia.

The US Department of Transportation (DOT) are developing a “strategic plan dedicated
to increasing accessibility to persons with disabilities” and aim to spend $50 million
on research. The University of Pittsburgh received a $1 million grant from DOT in July
2020 to run a national study about the accessibility of autonomous transportation for
people with disabilities. It is expected that this research will inform policy makers about
transportation options and investment opportunities.

There are a number of people with a disability that currently cannot drive a vehicle
regardless of the modifications that may be available to them. For this group, the onset
of autonomous vehicles creates a growth area in the market for vehicle manufacturers.
It is forecast that there could be a growth in the vehicle market of up to 17% if all people
living with a disability could access private transportation.

Whether in cars, taxis, or buses, often it is the driver who supports riders with disabilities
in troubleshooting issues associated with ingress/egress, seating and securement.
Rather than removing the role of the support person, AVs allow the support person to
focus more on the individual by removing the driving task.

ADVI has consistently advocated for the
development of a strategic plan – or Roadmap – to
be developed to provide a coordinated approach to
the introduction of autonomous vehicles in Australia
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Solo trips in AVs will eliminate the need for a support person on board, but rather than
eradicating this job, it can be repurposed to a passenger support role at the destination
or via a remote monitoring assistance network.
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Limitations and Concerns of Autonomous Vehicles

Trust

The diversity of needs among people with disabilities complicates efforts to find simple
solutions for accessibility.

International surveys of public acceptance of Autonomous Vehicles, including ADVI’s
survey reveals that there is still a lack of trust in the technology. For people living with
a disability the fact that the technology will replace the human companion and service
providers will require building trust with not only the individual but also the family and
carers of those with living with the disability.

For example, the disabled include the following categories:
• Those with permanent communicative disabilities - persons with communicative
disabilities, including those with difficulties seeing, hearing and speaking. Designers
will therefore need to take careful consideration of sound events to ensure that
crucial information is available by a non-auditory means that is accessible for deaf
and hard of hearing users. It is also critical that these alerts be noticeable, so that
passengers can respond to them in real-time.
• Those with permanent physical disabilities – for persons with physical disabilities,
including those using mobility-aid devices, there will be a need for consideration
regarding the physical design of vehicles, specifically the need to design a vehicle
that allows a mobility-impaired individual to independently ingress/egress and use
restraint systems for occupants and mobility-aid devices.

As part of the Roadmap, ADVI believes consideration
should be given to the facilitation of pilot programs
aimed at incorporating autonomous vehicles into
integrated solutions for the disabled.

• Those with cognitive disabilities – cognitive, mental, and emotional difficulties can
manifest in activity limitations. Simplified information and reminders for people with
cognitive disabilities like memory loss may be of assistance.
• Those with conditional impairment – this includes the injured, older adults, and
others such as armed services veterans. These individuals may have any physical or
communicative disability or a combination of disabilities as the result of injury
or aging.
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Table 1 Gap Analysis for People with A Disability

Challenge

Affected parties / Issue

Potential solutions

Statistics on why accessibility is important
for all the public (omnibus populis).

Project may need to justify that accessible features
benefit all passengers regardless of disability and are not
concessions to a minority.

Strong business case presenting statistics on the number
and type of passengers who benefit from accessibility
features should be developed. List might include seniors,
parents with small children, people who have luggage,
people with temporary injuries and so on and travelling
companions of any of the preceding.

Universal design of the AV.

Not all project participants may share the same
understanding of universal design principles as they apply
to public transport vehicles.

Agree on accepting the seven universal design principles
for vehicles and supporting software and systems. http://
universaldesignaustralia.net.au/7-principles-of-universaldesign/

Codesign of AV / smartphone software and hardware.

Agree a consultation / codesign framework for the
Not all project participants may share the same
understanding of codesign in the project milestones. Not all project based on Forde Inquiry recommendations. https://
fordefoundation.org.au/resources/the-forde-inquiry/
project participants may share the same view of codesign
as a process and outcome.

Hailing / booking the vehicle.

Smartphones cannot be operated or cannot be operated
proficiently by all people who have a disability.

Multiple, diverse means of hailing / booking to be
developed through co-design.

Passenger unable to see or discern that
their booked or hailed AV has arrived.

A vision, cognitively or intellectually impaired passenger at
kerbside may need to be informed that the arriving vehicle
was their AV service.

Audio announcement of AV arrival.
Distinctive livery for AVs.

Passenger unable to independently
open the door or operate the ramp.

People who have limited hand and arm function may not
be able to operate door controls. People who have vision
impairments may not easily located the door controls.

AVs may utilise AI to automatically open doors for
passengers. Controls may incorporate audio homing
function as per QRail carriage door controls.
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Table 1 Gap Analysis for People with A Disability - continued

Challenge

Affected parties / Issue

Potential solutions

Boarding ramp may be steeper than 1:8.

When boarding from the carriageway or carpark surface
or other locations that lack a kerb, the boarding ramp may
exceed the 1:8 permitted maximum.

AVs may benefit from a kneeling function that allows
acceptable ramp gradients from all boarding surfaces.

Insufficient manoeuvring space for mobility aid
inside the AV.

Mobility aids such as scooters and wheelchairs not only
occupy a large footprint when stationary, but require
significant manoeuvring space to position themselves
safely for travel or alighting.

Full scale models of AV interiors can be trialled for
accessibility by scooters and wheelchairs.

Payment of fares.

A uniform system—one fare for all operators—that
People currently eligible for the TransLink Access Pass
accommodates fare concessions must be developed.
may not be able to independently pay fares https://
translink.com.au/tickets-and-fares/ticket-types/disability/
translink-access-pass Fare concessions such as the Vision
Impaired Travel Pass may need to be recognised https://
translink.com.au/tickets-and-fares/ticket-types/disability/
vision-impairment-travel-pass

Passenger unable to use touchscreen controls.

Passengers in an AV taxi who have vision impairments may
not be able to see touchscreen keys or buttons.

Alternative means of directing the AV will need to be
considered.

Passenger cannot physically, verbally or cognitively direct
the vehicle.

Passengers in an AV taxi who have poor hand function and
are non-verbal or whose speech is slurred may not be able
to direct the vehicle.

Alternative means of directing the AV will need to be
considered.

Passenger unable to effect a change of destination in
transit or of pick up location while waiting.

Passengers in the above category may not be able to
independently alter destination en route or pick up point
while waiting.

Alternative means of directing the AV will need to be
considered.

Stability of mobility aids in transit.

Wheelchairs in wheelchair accessible taxis and buses are
subjected to forces that can cause wheelchairs to slide or
topple while the vehicle turns, brakes or accelerates.

Suitable lockdown mechanisms for wheelchairs that allow
independent deployment will be required.
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Table 1 Gap Analysis for People with A Disability - continued

Challenge

Affected parties / Issue

Potential solutions

Securement of passengers in their mobility aid.

Passengers in taxis, rideshares and coaches are required
to wear seat belts. AV equivalent services may have the
same requirement.

A means of ensuring people who have poor hand function
can secure themselves if required to wear seatbelts must
be developed.

Suitable small to medium sized accessible vehicles for AVs
may not currently exist.

Currently available small AVs such as the EZ10 have limited
internal space for mobility aids if the AV is occupied by
other passengers.

Trialling a prototype family-sized people mover, and also a
20 seat bus, will inform functional requirements.

AVs must integrate into the whole of journey experience.

The capacity of AVs to integrate with existing public
transport systems is unclear.

Ensure that AVs are integrated into MaaS in urban areas
and as a shuttle in rural / remote areas.

Technical specifications for dimensions, controls, operation, Manufacturers and operators are not au fait with the
availability and so on are not available.
accessibility requirements of AVs prior to design and
procurement, which may result in poor public outcomes.

Prescriptive and performance requirements for AVs should
be incorporated into the DSAPT.

People with vision, hearing and cognitive impairments must Systems that inform passengers of the AV of next stops
be aware of the location of the AV while it is in transit.
and location during transit may not be accessible to people
who have sensory or cognitive impairments.

Ensure that the information is available in multiple formats.
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Pilots of Autonomous Vehicles with Aging Communities
In July 2018, an EasyMile EZ10 driverless
shuttle trial named ‘Busbot’ was launched
in Coffs Harbour, New South Wales. The
trial was designed to understand how AVs
can improve and increase access to the
transport network in rural and regional
communities. It is ‘the first autonomous
vehicle in Australia to integrate with an
on-demand smartphone app, powered by
leading developer of on-demand shared
mobility solutions, Via.

May Mobility have developed a wheelchair accessible autonomous shuttle, and
both Lyft and Waymo riders are able to request a wheelchair accessible vehicle through
their apps.
Waymo are also working with the disabled community and their Rider Support system
can be used through the in-car microphone or in the app to specify riding preferences
such as verbal narrating of important points during the trip or tap a button during pick up
to honk the car’s horn and find the car more easily.

In 2019, Aurrigo began an 8 week trial of
their pod ‘Elliot’ in a retirement village in
Port Elliot, South Australia. This trial was
designed to showcase how AV technology
could deliver improved mobility and social
interaction for village residents and use
the data for future service and technical
developments.
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Volkswagen have developed an ‘Inclusive Mobility Initiative’ and through collaboration
with disability groups during the early stages of designing vehicle technologies, their
aim is to develop AV solutions that remove the mobility challenges that people with
disabilities face.

Nissan are looking to use artificial intelligence to provide information to passengers
through virtual reality avatars, which may be able to provide assistance to other
passengers in need.

ADVI has been advocating for the development of
an autonomous vehicle testing facility in Australia to
enable testing of technologies to assist the disabled
with access to autonomous vehicles.
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RECOMMENDATIONS
Roadmap

Testing

1. As part of a Roadmap for autonomous vehicles, Australian governments and
other stakeholders should ensure that the development of autonomous vehicle
technologies consider the needs of the disabled.

3. Australian testing facilities / proving grounds for autonomous vehicles should
include testing of technologies to assist the disabled with regards to autonomous
vehicles.

Program Pilots

Co-Design

2. Governments at all levels should prioritise facilitating autonomous vehicle pilots for
the disabled, including those integrating other allied and emerging technologies.

4. By successfully adopting the concept of universal design through co-design, it is
forecast that there could be a growth in the vehicle market of up to 17%, if all people
living with a disability could access private transportation.
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