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Abstract: Access to adequate and appropriate transport options enables older people to continue
as thriving community participants, to reach services and to maintain social connections. While
transport needs are diverse, and tend to change over time, there is little information on current
and future transport patterns, and the awareness, acceptance and adoption of new technologies. A
national online survey was administered to current drivers in Australia. A sample of 705 drivers
provided information on available travel modes and use of these modes, awareness of in-vehicle
technologies and future use of vehicle technologies. The findings revealed high use of private vehicles,
walking and taxis but little use of other travel modes (bicycles, motorcycles, rideshare, community
services and public transport). Age, gender and residential location influenced the availability
and use/potential use of some transport options. Overall awareness of in-vehicle technologies
was generally low and particularly so amongst older and female participants. There was some
appetite to use emerging technologies in the future. The findings inform the development of effective
strategies and initiatives aligned with healthy ageing and wellbeing targets, increased sustainability,
resilience and connectedness, creation of healthier travel choices and healthier environments to
promote acceptance and use of a range of transport options and uptake of safer vehicles equipped
with in-vehicle technologies to ultimately enhance safe and sustainable mobility of older road users.

Keywords: older road users; mobility; safety; travel patterns; vehicle technologies; countermeasures

1. Introduction

Older adults are a vital part of the community through their continued engagement
in family and community life and, increasingly, the workforce. Access to adequate and
appropriate transport and mobility options enables older people to continue as thriving
community participants, to reach services and to maintain social connectedness [1].

Accessibility is central to effective mobility. The personal vehicle stands supreme in
offering almost limitless door-to-door access and has made travelling further and faster
possible, making more destinations accessible [2]. There is evidence that the private motor
vehicle is a preferred mode of transport for older adults (both as driver and passenger)
and is likely to remain a key mode of transport for emerging cohorts of older drivers [3].
Travelling in private vehicles is one of the safest and most accessible travel modes. Fur-
thermore, significant advances in vehicle technology such as the introduction of intelligent
transport system (ITS) and advanced driver-assistance system (ADAS) technologies, and
more recently, autonomous/driverless vehicles, have the potential to yield a new and
sustainable wave of driving options. The promotion and use of newer, smarter vehicles can
play a key role in sustaining the safe mobility of older adults, particularly by addressing
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functional decline, assistance with challenging driving activities and mitigating common
older driver crash types [4,5].

As lifestyles, skills and abilities change, it is likely that at some point most drivers
will consider restricting and transitioning away from driving [6]. This can be a difficult
decision and has the potential to result in reduced mobility, social inclusion and overall
well-being without adequate support, forward planning and access to alternative transport
options. Marottoli and Coughlin suggested that there has been a reduction in private
vehicle use and an increase in the use of other modes, including active travel (walking
and cycling), car-share and rideshare schemes, community-based and volunteer services,
public transport and informal transport offered by family and friends. For people who
restrict or cease driving, the availability and accessibility of other forms of transport is
critical to maintaining mobility [7]. Despite the high expense of motor vehicles, some sort
of private vehicle has been (and is likely to continue to be) within reach of most people
in affluent countries. Public transport, by contrast, is much more indirect, constrained by
location and timetable and necessitates some form of trip planning. Public transport also
constrains what and how much can be carried. Perceptions of comfort and vehicle fitness
for purpose can also restrict trip accessibility. However, higher density living, especially in
inner-city urban environments, a wider choice in modes such as ridesharing services and
increasing progressive policies towards active travel modes and public vehicle design are
demonstrable of a shift from motor car dominance as the ultimate means of accessibility [2].

Given the importance of travel and the diversity and changing transportation needs of
older adults, an understanding of current and future transport needs is an important first
step to maintaining safe mobility. To date, there is little information on older adults’ travel
patterns and needs. Furthermore, there is little understanding of the levels of awareness
and acceptance of alternative modes of transport to the car amongst the current population
of older adults.

It is also noted that the impact of the global COVID-19 pandemic has been far reaching
in all aspects of life, not least the constraints put upon travel. Modes of travel that rely upon
shared space, such as public transport, have naturally experienced the biggest reductions
in patronage. A return to the safety and isolation of the private car is attractive, especially
to those who feel the most vulnerable to the virus. However, unlike previous momentous
periods in history, contemporary and emerging technologies have gone some way in
mitigating the migration back to motor cars. There is evidence of an increase in walking,
cycling and telecommuting, as enabled by working from home online. The additional
concern for climate change as caused by the burning of carbon-based fuels, as well as
heavily congested cities, press governments and policy makers to reshape and restore
viable alternative transport infrastructure away from private motor car use [8].

The UN SDG 11 focuses on making cities inclusive, safe, resilient and sustainable.
More specifically, Target 11.2 is to provide access to safe, affordable transport systems
for all and to improve road safety for vulnerable populations, including older people, by
2030. Aligned with the SDGs, the concepts of sustainable urban planning (SUMP) [9],
age-friendly communities [1], smart, accessible and resilient cities [10], healthy ageing
and active ageing all provide best-practice frameworks within which we can better un-
derstand current transportation needs, use of travel modes and potential barriers or facili-
tators to community accessibility and participation. Concepts aligned with better health
(age-friendly communities, healthy and active ageing) encourage development of strategies
that are inclusive and put structures and services in place that optimise the needs and
capacities of an older population. Smart and resilient communities herald an information
sharing and connected infrastructure more able to be responsive to its citizens’ needs,
including the transportation needs of older adults. These more empathetic approaches
position themselves to consider community accessibility from the perspective of older peo-
ple. Furthermore, these concepts can guide the development of technologically smart and
sustainable solutions to enhance safe mobility by integrating user needs and developing
policies, programs, infrastructure and new vehicles.
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A survey tool was designed based on broad theoretical elements of these frameworks
and building on participatory approach to urban mobility planning [11] to interrogate key
themes of the needs and diversity of users of particular types of travel modes and driver
experience, along with the measurement of participant awareness of current and emerging
technologies associated with driving. The survey also sought to determine what alternative
transport options to driving were available and acceptable to participants.

The findings of this study will generate new information to enhance the effectiveness
of existing planning instruments (such as SUMP) and guide the identification of smart
and innovative approaches addressing the selection and design of future transport options
that might not only extend the tenure of older Australians as drivers but also provide a
greater range of viable post-driving options to sustain the active and healthy lives of older
individuals while achieving greater safety and sustainability at a societal level.

2. Materials and Methods

Figure 1 provides a flowchart describing the research steps adopted for this study.

Sustainability 2022, 14, x FOR PEER REVIEW 3 of 13 
 

 

sustainable solutions to enhance safe mobility by integrating user needs and developing 
policies, programs, infrastructure and new vehicles. 

A survey tool was designed based on broad theoretical elements of these frameworks 
and building on participatory approach to urban mobility planning [11] to interrogate key 
themes of the needs and diversity of users of particular types of travel modes and driver 
experience, along with the measurement of participant awareness of current and emerg-
ing technologies associated with driving. The survey also sought to determine what alter-
native transport options to driving were available and acceptable to participants. 

The findings of this study will generate new information to enhance the effectiveness 
of existing planning instruments (such as SUMP) and guide the identification of smart 
and innovative approaches addressing the selection and design of future transport op-
tions that might not only extend the tenure of older Australians as drivers but also provide 
a greater range of viable post-driving options to sustain the active and healthy lives of 
older individuals while achieving greater safety and sustainability at a societal level. 

2. Materials and Methods 
Figure 1 provides a flowchart describing the research steps adopted for this study. 

 
Figure 1. The research methodology steps. 

2.1. Participants 
Participants were eligible to participate if they: (a) were aged 18 years and older; (b) 

had a valid driver’s license; (c) were an ‘active’ driver (i.e., drove at least once per week 
in the pre-COVID period) and (d) were currently living in Australia. 

2.2. Materials 
Participants completed an online survey (approximately 25 min) designed to capture 

information within six key themes, as shown in Figure 2 below. 

Figure 1. The research methodology steps.

2.1. Participants

Participants were eligible to participate if they: (a) were aged 18 years and older;
(b) had a valid driver’s license; (c) were an ‘active’ driver (i.e., drove at least once per week
in the pre-COVID period) and (d) were currently living in Australia.

2.2. Materials

Participants completed an online survey (approximately 25 min) designed to capture
information within six key themes, as shown in Figure 2 below.

With regard to current driving practices, participants provided details on their current
vehicle, including make, model and year of manufacture. Participants also provided
information on their licensing history, annual mileage (participants were asked to estimate
their pre-COVID annual mileage), frequency of driving (where 1 = Daily, 5 = Less than
once per week (participants were asked to estimate their pre-COVID driving frequency),
previous crash involvement and/or driving infringements and frequency of wearing their
seatbelt while travelling in a motor vehicle (where 1 = Always, 6 = Never).

With regard to availability and use of travel modes, participants were presented with a
range of travel modes (including passenger in a private vehicle, pedestrian, bicycle, e-bike,
motorcycle, scooter, train, public bus, taxi, rideshare vehicle, etc.), and asked whether they
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are currently available in their community (Yes/No). If the travel modes were available
in their community, participants were then asked: (1) if they used them (Yes/No/Not
applicable) and (2) if they could use them if they wanted to (Yes/No/Not applicable).
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Figure 2. Survey themes.

Intent to transition from driving to non-driving was measured using the Assessment
of Readiness for Mobility Transition (ARMT) [12]. The ARMT contains 24 items related
to emotional and attitudinal readiness for mobility transition across four dimensions:
(1) anticipatory anxiety; (2) perceived burden; (3) avoidance; and (4) adverse situations.
Within the ARMT, participants were asked to consider each item related to mobility loss
and indicate their level of agreement on a five-point Likert-type response scale (where
1 = Strongly Disagree, 5 = Strongly Agree), where higher scores represent a higher propen-
sity for participants to feel quite threatened, fearful and worried about the prospect of
mobility loss. Specifically, participants were classified as achieving a ‘high’ ARMT score if
their average score was greater than 3.57 and a ‘low’ ARMT score if their average score was
less than 2.30.

With regard to awareness and use of vehicle safety technologies, participants were
presented with a list of current and future motor vehicle safety technologies which help the
driver to avoid crashes by providing warnings or driving assistance when necessary. Partic-
ipants were asked about their awareness of vehicle technologies, particularly those that are
considered safety features, and to indicate whether: (1) they are aware of these technologies
(Yes/No) and (2) their current vehicle has any of these technologies (Yes/No/Not sure).
The total number of safety technologies of which participants were aware was calculated
(maximum = 17). Participants were also presented with three relatively novel vehicle
technologies (automatic lane change, highway pilot, traffic jam pilot) that were described
to them, after which they were asked to indicate whether they would use them if they
purchased a new vehicle (where 1 = Very likely, 5 = Very unlikely).

2.3. Procedure

The study was approved by the Monash University Human Research Ethics Com-
mittee (MUHREC). Participants were recruited through various online and social media
advertising channels, such as the MUARC Facebook page and Twitter feed. The advertising
directed participants to an online survey link. To improve recruitment, participants who
completed the online survey were able to opt into a draw to win one of five $100 gift
vouchers. The online survey was administered from September–October 2021.

2.4. Data Analysis

Descriptive statistics were generated to describe the sample and responses. Bivariate
analyses (e.g., t tests, ANOVAs and chi-square analyses) were conducted to explore the
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relationships between variables of interest. These variables were chosen to explore parame-
ters related to research question(s) and identified knowledge gaps. All statistical analyses
were conducted using IBM SPSS v. 28.

Power analysis using G*power determined that a sample size of at least n = 400 was
required (based on a medium effect size [0.25], 95% power, and p < 0.05).

3. Results
3.1. Participants’ Socio-Demographic Characteristics

Seven hundred and four participants completed the online survey. As shown in Table 1,
the majority of participants: were aged between 55 and 74 years (55.7%; M = 56.2 years,
SD = 15.3, range = 18–90 years); were male (51.1%); were in a married/de facto relationship
(66.3%); had completed a postgraduate degree (32.1%); had a yearly household income of
between AUD 25,001 and 50,000 before tax (18.3%); lived in the Australian state of Victoria
(41.6%); and lived in a major city of Australia (69.5%).

Table 1. Participants’ socio-demographic characteristics (n = 704).

% (n)

Age (years)
18–24 4.3% (30)
25–34 9.1% (64)
35–44 7.8% (55)
45–54 15.3% (108)
55–64 28.0% (197)
65–74 27.7% (195)
75–84 7.4% (52)
85+ 0.4% (3)

Sex
Male 51.1% (360)

Female 47.4% (334)
Other 0.6% (4)

Prefer not to say 0.9% (6)

Marital Status
Single 19.2% (135)

Married/De facto 66.3% (467)
Separated/Divorced 11.2% (79)

Widowed 3.3% (23)

Highest Level of Completed Education
Primary/Intermediate (Year 10 equivalent) 5.6% (39)

High (Year 12 equivalent) 8.7% (61)
Technical/Trade (incl. apprenticeship) 11.4% (80)

Diploma 12.8% (90)
Undergraduate degree 28.0% (197)
Postgraduate degree 32.1% (226)

Other 1.6% (11)

Yearly Household Income ($AUD) before Taxes
<$25,000 6.8% (48)

$25,001–50,000 18.3% (129)
$50,001–75,000 13.8% (97)
$75,001–100,000 13.6% (96)

$100,001–125,000 7.5% (53)
$125,001–150,000 8.1% (57)
$155,001–175,000 4.3% (30)
$175,001–200,000 5.1% (36)
$200,001–250,000 3.8% (27)

≥$250,001 4.1% (29)
Prefer not to say 14.5% (102)
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Table 1. Cont.

% (n)

Residential State/Territory
Australian Capital Territory 4.4% (31)

New South Wales 21.4% (151)
Northern Territory 0.3% (2)

Queensland 14.3% (101)
South Australia 6.1% (43)

Tasmania 5.1% (36)
Victoria 41.6% (293)

Western Australia 6.7% (47)

Residential Region
Major City of Australia 69.5% (489)

Inner Regional Australia 22.2% (156)
Outer Regional Australia 7.1% (50)

Remote Australia 0.7% (5)
Very Remote Australia 0.1% (1)

Missing 0.4% (3)

3.2. Participants’ Driving and Licensing Characteristics

Many participants reported that they drove at least four times per week (69.3%), had
driven between 5001 and 10,000 km in their vehicle over the past year (or pre-COVID)
(28.6%) and ‘always’ wore their seatbelt while driving or travelling in a vehicle (95.7%,
see Table 2). Over the past two years, many participants reported that they had not been
involved in a motor vehicle crash (87.8%) or an at-fault crash (94.8%), had not been cited
for failing to stop (96.4%), speeding (84.1%) or other driving infringements such as using a
mobile phone illegally while driving (97.4%).

Table 2. Participants’ driving characteristics (n = 704).

% (n)

Frequency of driving
Daily 34.8% (245)

4–6 times per week 34.5% (243)
2–3 times per week 20.6% (145)
≤1 time per week 10.1% (71)

Estimated kms driven in their vehicle over the past year
<1000 km 3.3% (23)

1001–3000 km 11.4% (80)
3001–5000 km 13.4% (94)

5001–10,000 km 28.6% (201)
10,001–15,000 km 21.3% (150)
15,001–20,000 km 12.6% (89)
20,001–25,000 km 4.8% (34)

≥25,001 km 4.7% (33)

Frequency of wearing a seatbelt while travelling in a motor vehicle
Always 95.7% (674)

Almost always/Usually/Sometimes/Almost never 4.1% (29)
Never 0.1% (1)

Over the past two years, involved in a crash while driving (incl. minor crashes)?
No 87.8% (618)
Yes 12.2% (86)

Over the past two years, involved in an at-fault crash while driving
(incl. minor crashes)?

No 94.8% (667)
Yes 5.2% (37)
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Table 2. Cont.

% (n)

Over the past two years, cited for failing to stop at a stop sign or traffic signal
(including red light cameras)?

No 96.4% (679)
Yes 3.6% (25)

Over the past two years, cited for speeding?
No 84.1% (592)
Yes 15.9% (112)

Over the past two years, cited for other driving offences
(e.g., using a mobile phone illegally)?

No 97.4% (686)
Yes 2.6% (18)

3.3. Participants’ Current and Available Travel Modes

Participants were presented with a range of travel modes and asked whether they
are currently available in their community (Yes/No) (see Table 3). The travel modes that
were most likely to be reported as being currently available included walking (97.6%), taxis
(93.3%) and private vehicles (as a passenger) (91.5%).

Table 3. Participants’ current and available travel modes (n = 704).

Travel Modes
Availability of Travel Modes in Community

Available
% (n)

Available + Used
% (n) *

Available + Could Use If Wanted
% (n) *

Private Vehicle (as passenger) 91.5% (644) 88.0% (567) 95.5% (615)
Walking 97.6% (687) 92.0% (632) 96.8% (665)
Bicycle 83.9% (591) 40.6% (240) 79.2% (468)
eBike 35.9% (253) 18.6% (47) 75.5% (191)

Motorcycle 29.3% (206) 16.0% (33) 45.6% (94)
Scooter 21.3% (150) 11.3% (17) 58.0% (87)
Train 65.9% (464) 65.1% (302) 97.0% (450)

Public Bus 89.2% (628) 41.4% (260) 89.8% (564)
Taxi 93.3% (657) 31.9% (657) 85.5% (562)

Rideshare (e.g., Uber) 77.1% (543) 36.8% (200) 83.4% (453)
Volunteer Drivers 36.6% (258) 7.0% (18) 52.7% (136)

Community-run Bus Service 39.3% (277) 8.7% (24) 62.1% (172)

* Proportions shown are calculated as a percentage of availability of travel mode.

If the travel modes were available in their community, participants were also asked
(1) if they used them (Yes/No/Not applicable) and (2) if they could use them if they wanted
to (Yes/No/Not applicable). The available travel modes that were most likely to be used
included walking (92.0%) and private vehicles (as a passenger) (88.0%). The available travel
modes that could be used by participants were train (97.0%), walking (96.8%) and private
vehicles (as a passenger) (95.5%).

Some relationships between availability of travel modes and participant demograph-
ics were found. Older participants reported higher availability of community bus ser-
vices and volunteer drivers compared with younger participants (X2(2) = 13.72, p < 0.01,
Cramer’s V = 0.140; X2(2) = 36.03, p < 0.001, Cramer’s V = 0.226, respectively). Male partici-
pants were more likely than female participants to report availability of private vehicles,
eBikes, public bus and taxi (private vehicle: X2(2) = 4.72, p < 0.05, Cramer’s V = 0.082;
eBikes: X2(1) = 5.52, p < 0.05, Cramer’s V = 0.089; public bus: X2(1) = 7.72, p < 0.01,
Cramer’s V = 0.105; taxi: X2(2) = 4.98, p < 0.05, Cramer’s V = 0.085). Participants living
in major cities were more likely to report availability of walking, eBikes, train, bus, taxis,
rideshare and volunteer modes compared with those living in regional areas (walking:



Sustainability 2022, 14, 5906 8 of 12

X2(1) = 10.74, p < 0.01, Cramer’s V = 0.129; eBikes: X2(1) = 7.95, p < 0.01, Cramer’s V = 0.111;
train: X2(1) = 56.75, p < 0.001, Cramer’s V = 0.297; public bus: X2(1) = 80.94, p < 0.001,
Cramer’s V = 0.340; taxi: X2(2) = 30.87, p < 0.001, Cramer’s V = 0.219; rideshare: X2(1) = 131.76,
p < 0.001, Cramer’s V = 0.452; volunteer services: X2(1) = 8.39, p < 0.01, Cramer’s V = 0.114).

With regard to use of available travel modes, some relationships were found. Older
participants were less likely than middle-aged participants to use a bike (X2(2) = 6.12,
p < 0.05, Cramer’s V = 0.102), however were more likely than younger participants to
use a taxi (X2(2) = 12.32, p < 0.01, Cramer’s V = 0.137). Male participants were more
likely than female participants to use a bike, eBike and motorcycle (bike: X2(1) = 23.14,
p < 0.001, Cramer’s V = 0.119; eBike: X2(1) = 5.98, p < 0.05, Cramer’s V = 0.155; motorcycle:
X2(1) = 7.92, p < 0.01, Cramer’s V = 0.198). Participants living in major cities were more
likely than those living in regional areas to walk, use a bus, rideshare and community bus
services (walk: X2(1) = 6.04, p < 0.05, Cramer’s V = 0.098; public bus: X2(1) = 17.68, p < 0.001,
Cramer’s V = 0.173; rideshare: X2(1) = 6.96, p < 0.01, Cramer’s V = 0.115; community bus:
X2(1) = 5.93, p < 0.01, Cramer’s V = 0.153).

3.4. Participants’ Readiness for Mobility Transition

Participants’ responses to the ARMT were analysed. The mean AMRT score was 2.48
(SD = 0.55, range = 1.00–4.46) and had excellent internal consistency (Cronbach’s α = 0.90).
There were no significant relationships between participant’s mean ARMT score and their
age group (F(2,701) = 0.257, p = 0.774) or gender (t(692 = 0.525, p = 0.600)).

Participants’ average scores across the four ARMT dimensions are presented in Table 4.

Table 4. Participants’ readiness for mobility transition (n = 704).

Particip. Responses n Cronbach’s α Mean (SD) Range

ARMT: Anticipatory Anxiety 704 0.97 2.38 (0.68) 1.00–4.78
ARMT: Perceived Burden 704 0.84 2.54 (0.78) 1.00–5.00

ARMT: Avoidance 704 0.50 2.99 (0.66) 1.00–5.00
ARMT: Adverse Situation 704 0.68 2.24 (0.59) 1.00–4.50

Less than 5% (4.1%) of the sample were classified as having a ‘high’ score (i.e., mean > 3.57),
and 37.9 percent of the sample were classified as having a ‘low’ score (i.e., mean < 2.30).
There were no significant relationships between participants ARMT score classification and
age group (X2(4) = 1.920, p = 0.750, Cramer’s V = 0.052) or gender (X2(2) = 1.281, p = 0.527,
Cramer’s V = 0.043).

3.5. Participants’ Awareness, Use and Anticipated Use of Safety Technologies

Participants were presented with a list of safety technologies and were asked to
indicate whether they were aware of them (Yes/No). As shown in Table 5, participants
were most likely to be aware of adaptive cruise control (81.5%) and least likely to be aware
of intersection assistance (32.2%). If participants were aware of the technologies, they were
then asked if their current vehicle was equipped with any of them (Yes/No/Not sure).
Participants were most likely to report that their current vehicle had electronic stability
control (60.8%) and least likely to report that an alcohol interlock was fitted (0.2%).

Participants’ overall awareness of safety technologies was calculated. The aver-
age number of safety technologies that participants were aware of was 8.31 (SD = 7.10,
range = 0.00–17.00). There was a significant relationship between participant’s awareness
of safety technologies and their age group (F(2,701) = 3.441, p < 0.05). Middle-aged partic-
ipants (aged 31–64 years) were more likely to be aware of safety technologies (M = 8.93,
SD = 6.92) than older participants (aged 65+ years, M = 7.64, SD = 7.37) or younger partici-
pants (aged 18–30 years, M = 7.17, SD = 6.9). In addition, there was significant relationship
between participant’s awareness of safety technologies and their gender (t(692 = 6.106,
p < 0.001)), with males more likely to be aware of safety technologies (M = 9.82, SD = 7.14)
than females (M = 6.62, SD = 6.65).
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Table 5. Participants’ awareness of safety technologies (n = 704).

Safety Technologies Aware of Technology
% (n)

Current Vehicle Has Technology

Yes
% (n)

No
% (n)

Not Sure
% (n)

Adaptive Cruise Control 81.5% (574) 37.8% (217) 45.8% (263) 16.4% (94)
Adaptive Headlights 69.7% (491) 38.9% (191) 48.7% (239) 12.4% (61)

Alcohol Interlock 58.8% (414) 0.2% (1) 86.7% (359) 13.0% (54)
Automatic Collision Notification 62.5% (440) 28.2% (124) 59.5% (262) 12.3% (54)
Automatic Emergency Braking 62.2% (438) 26.7% (117) 60.3% (264) 13.0% (57)

Blind Spot Monitoring 59.4% (418) 20.6% (86) 67.0% (280) 12.4% (52)
Cross Traffic Detection 47.2% (332) 23.8% (79) 61.7% (205) 14.5% (48)

Electronic Stability Control 63.8% (449) 60.8% (273) 24.5% (110) 14.7% (66)
Fatigue Warning System 55.8% (393) 23.7% (93) 62.1% (244) 14.2% (56)

Forward Collision Warning 63.1% (444) 33.6% (149) 55.9% (248) 10.6% (47)
Intersection Assistance 32.2% (227) 9.3% (21) 70.0% (159) 20.7% (47)

Lane Keeping Assist 63.9% (450) 25.3% (114) 63.6% (286) 11.1% (50)
Lane Departure Warning 64.1% (451) 27.9% (126) 61.0% (275) 11.1% (50)

Night Vision Enhancement 38.1% (268) 17.2% (46) 64.9% (174) 17.9% (48)
Parking Assist 68.3% (481) 26.6% (128) 63.4% (305) 10.0% (48)

Rear Cross Traffic Alert 42.0% (296) 27.7% (82) 55.4% (164) 16.9% (50)
Seatbelt Interlock 44.7% (315) 42.5% (134) 38.4% (121) 19.0% (60)

Participants’ expected use of technologies was examined, and ratings of likelihood
were combined to form three groups: (i) very likely/likely; (ii) unlikely/very unlikely;
and (iii) neither likely nor unlikely. In terms of the three new vehicle technologies
(see Table 6), more than half of the participants reported that they were very likely/likely
to use highway pilot (57.1%). Less than half of the participants reported that they would be
very likely/likely to use traffic jam pilot (44.2%) or automatic lane change (39.3%).

Table 6. Participants’ anticipated use of safety technologies in the future (n = 704).

If a New Vehicle You Buy in the Future Is Equipped with These Technologies, How Likely Would
You Be to Use it?

Very Likely
% (n)

Likely
% (n)

Neither Likely nor Unlikely
% (n)

Unlikely
% (n)

Very Unlikely
% (n)

Traffic Jam Pilot 18.9% (133) 25.3% (178) 14.9% (105) 21.4% (151) 19.5% (137)
Highway Pilot 23.9% (168) 33.2% (234) 12.9% (91) 13.9% (98) 16.1% (113)

Automatic Lane Change 16.2% (114) 23.2% (163) 18.2% (128) 21.7% (153) 20.7% (146)

There was a significant relationship between gender and participants’ anticipated
use of safety technologies in the future. Male participants were more likely to report
that they were ‘Very likely/Likely’ to use traffic jam pilot (51.9%), highway pilot (63.9%)
and automatic lane change (45.8%) compared to female participants (36.2%, 50.0%, 32.6%,
respectively) (traffic jam pilot: X2(2) = 17.869, p < 0.001, Cramer’s V = 0.160; highway pilot:
X2(2) = 13.198, p < 0.01, Cramer’s V = 0.138; automatic lane change: X2(2) = 14.240, p < 0.001,
Cramer’s V = 0.143).

There was also a significant relationship between age and participants’ anticipated use
of automatic lane change. Older participants (aged 65+ years) were more likely to report
that they were ‘Very likely/Likely’ to use this technology (46.4%) compared to middle-aged
participants (aged 31–64 years, 35.7%) or younger participants (aged 18–30 years, 33.8%)
(X2(4) = 9.932, p < 0.05, Cramer’s V = 0.119). However, there was no significant relationship
between age and participants’ anticipated use of traffic jam pilot (X2(4) = 6.560, p = 0.161,
Cramer’s V = 0.097) or highway pilot (X2(4) = 0.613, p = 0.962, Cramer’s V = 0.029).
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4. Discussion

Mobility is essential for general independence as well as ensuring good health and
quality of life, and the ability to travel is a key component of mobility. Comprehensive
definitions of mobility encompass a number of broad elements, including the ability to
travel where and when a person desires; being informed about travel options, knowing
how and being able to use them and having the means to pay for them; and knowing that a
trip could be made even if not actually made [13,14]. The viability, availability, affordability,
accessibility and sustainability of all transport modes are critical to maintaining good
mobility [15]. There is also strong evidence that, to continue to be active participants in
their communities, to reach services and to maintain social connectedness, older adults
require good access to safe, adequate and appropriate transport and mobility options [1].

In contrast, poor mobility places a substantial burden on the individual, family, com-
munity and society and there is a real need for consideration of the transportation needs
of older adults at all levels to support ongoing mobility for older road users. Previous
literature has highlighted the poor understanding of the mobility needs of older adults,
and the lack of appropriate systems to manage their safe mobility [3,16].

The current study aimed to enhance our understanding of current and future transport
needs of older adults. In particular, it investigated: (i) the availability and use of transport
modes and (ii) awareness, acceptance of and anticipated use of vehicle technologies.

The findings of the survey of Australian drivers confirmed previous literature regard-
ing travel mode use and awareness and acceptance of vehicle technologies. Overall, the
sample was representative of metropolitan and regional/rural drivers, ranging in age from
18 to 85+ years. They were experienced, active and safe drivers, having few crashes or
infringements. The findings also demonstrate that our sample were generally satisfied with
their transport mobility and ability to reach services and social engagements when they
required and less anxious and more prepared for mobility transition compared with US
samples [12], regardless of age, gender and location of residence.

With regard to availability and use of a range of transport modes, participants in-
dicated that a range of transport options were available to them and access was not an
issue. While it was not surprising to find that participants were generally users of most
transport modes, particularly as passengers in private vehicles, walking, taxis, and some
public transport, there was little use of some transport modes such as scooters, eBikes, mo-
torcycles, rideshare and community transport with a volunteer driver. Furthermore, there
was some suggestion that age, gender and location of residence influenced availability and
use/potential use of some transport options. For example, compared with city dwellers,
many living in regional and rural areas indicated that rideshare, public and community-
based transport options were unavailable. This supports the evidence regarding transport
disadvantages in regional and rural Australia [17,18]. In addition, women were less likely
than men to have access to and use a range of transport options. These findings also
support previous literature addressing gender differences in transport [6,19,20].

While there was some awareness and use of some important in-vehicle technologies,
such as adaptive cruise control, adaptive headlights, electronic stability control, forward
collision warning, lane keeping and parking assist, overall awareness was generally low,
and this was particularly so amongst older and female participants. Moreover, there was
little knowledge of the presence of safety features in current vehicles. These findings also
support previous literature addressing the awareness, acceptance and adaptability to in-
vehicle technologies. Generally, the evidence suggests that, while there is some awareness
and acceptance of new technologies [5,21–24], older adults (particularly older women) are
less aware and accepting of new technologies compared with younger adults. Furthermore,
it was encouraging to find that, when asked about three emerging technologies (descrip-
tions were provided), for those who were aware of features, a substantial proportion
(range 39–57%) indicated that they would consider these features when purchasing a new
vehicle. In the longer term, the introduction of fully automated vehicles will alleviate the
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need of accepting new technologies; however, the issues surrounding the acceptance of
and trust in these vehicles warrants further research [25].

5. Conclusions

The viability, affordability, accessibility and sustainability of alternative transport
modes and safer vehicles are essential to maintain mobility, and the implications for
transport utilisation by older road users will be significant. It is critical to understand the
travel patterns and needs of older adults in order to develop and plan for a more mobile
society in the future. The findings from this survey have enhanced our understanding of
current and future transport options for Australian road users and awareness and use of in-
vehicle technologies. This understanding can inform the development of effective strategies
and initiatives to promote acceptance and use of a range of transport options and uptake of
safer vehicles equipped with in-vehicle technologies to ultimately enhance safe mobility
of older road users. Further research, building on this information, will centre around
informed policies, programs and resources that will effectively assist older adults maintain
safe mobility which align with healthy ageing and wellbeing targets, increased resilience
and connectedness, and creation of healthier travel choices and healthier environments.
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