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FOREWORD . 7 .C

The future of transport is uncertain,
with potentially massive changes on
the horizon.

Some of these changes are widely discussed—automated
and electric vehicles, drone deliveries, new ways of
travelling such as through ride-sharing and car-sharing,
growing and aging populations and changed work
practices like work from home—to name just a few. The
Department of Transport and Main Roads (TMR) is tasked
with planning for the future of transport, and it is important
that we take such changes into account as we develop our
30 year plan for the transport system—the Queensland
Transport Strategy. Responding to the challenges of the
future is critical if we are to achieve the department’s vision
of creating a single integrated transport network accessible
to everyone.

I am pleased, therefore, to release this report—Time travel:
Megatrends and scenarios for transport in Queensland out
to 2048.

Transport and Main Roads has worked closely with CSIRO’s
Data61 to develop this report, which helps us to understand
and plan for the challenges, risks and opportunities that the
future may hold for transport in Queensland. The report
identifies:

e emerging technological, social and business trends
(such as the “sharing economy”) that are likely to affect
transport

e key uncertainties around how these trends could emerge
and impact transport over time

¢ how Queensland communities, and those who use our
transport system, could be affected by these changes in
how people and goods move.

4 Time travel

To help us understand how these upcoming changes might
impact transport in Queensland, TMR and Data61 have
developed four plausible scenarios that might play out,
depending on:

e how quickly Queenslanders take up emerging
technologies (like driverless and electric vehicles) and
business models (such as ride-sharing and car-sharing)

e where and how they choose to live and work, which will
determine length and number of trips Queenslanders
need to make and whether (in urban centres) peak-hour
weekday commutes continue to be the norm.

The four different worlds identified in this report show
very different outcomes for transport fundamentals

such as public transport usage, the cost of transport for
households, and road safety. For instance, the number

of road fatalities and injuries could be very different in

a world where automated vehicles are widely adopted,

or where people travel shorter distances, less often—
compared to a world where automated vehicle technology
is not taken up, or people continue to travel longer
distances during peak hours.

In this report, these key transport fundamentals are
modelled for each of the four scenarios, to show us what
could be at stake and help us to prepare for the changes
coming our way. This will assist TMR in ensuring that

no group is unfairly disadvantaged by these changes

and that the benefits are shared equitably across our
communities, steering us towards the best future for
transport in Queensland.

Al Saales

Neil Scales OBE

Director-General, Department of Transport and Main Roads
ONC (Eng), HNC (EEng), DMS, BSc (Eng), MSc (Control Engineering and
Computer Systems), MBA, CEng (UK), FIET, FIMechE, FICE, FIEAust,
FCILT, FLIMU, FRSA, FSOE, FIRTE, MAICD
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Transport is a key enabler that moves
and connects people, places, goods

and services. But the way Queensland’s
transport system achieves this is rapidly
evolving. Understanding and adapting
to these changes will help ensure

safe, efficient and quality travel for all
Queenslanders in years to come.

This report uses strategic foresight to explore how future
trends and scenarios for Queensland’s transport system
could unfold out to 2048. This approach provides a
structured and evidence-based analysis that can inform
long-term strategic and policy decisions. This report does
not aim to predict the future; instead it illustrates the
future changes, risks, and opportunities for Queensland’s

transport system to help stakeholders understand and
adapt to these in advance.

This is the second report from the Q-Foresight program

— a joint strategic foresight research initiative between
the Queensland Government and CSIRO’s Data61.
Q-Foresight is designed to help decision-makers in
Queensland’s government, industry and community make
informed choices.
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The report has three sections:

e Section one looks at five drivers of change, described as
megatrends, that will impact how much, when and why
people and goods travel in Queensland in the future.

e Section two looks at the key unknowns concerning
Queensland’s transport system which create uncertainty
around future changes in technology, shared mobility
models and travel patterns.

e Section three maps out four plausible future states for
transport in Queensland, providing estimates for how
this could impact key transport-related areas. These
scenarios provide evidence-based narratives about
plausible future changes.

This innovative report combines strategic foresight and
quantitative modelling. In doing so, it draws on a wide
selection of transport-related data from the Queensland
Department of TMR, the Australian Bureau of Statistics and
other sources.

The factors impacting the transport system will likely have

different effects across the metropolitan, regional and rural

areas of Queensland. This report therefore aims to provide

a whole-of-state account of future changes, challenges, and

opportunities in Queensland’s transport system.

This report is a discussion starter for TMR to use with its
stakeholders and the community. It is not a government
policy proposal or plan. Rather, it is designed to inform
the development of long-term transport strategies that
leverage opportunities and mitigate risks for Queensland’s
transport system over the coming decades.
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CHANGING
GEARS "TrCQ

A megatrend is a powerful force of This report identified five megatrends
change that will affect government, that will impact Queensland’s transport
industry and/or society. It occurs at the system. These megatrends are the
intersection of multiple trends and has a evidence base used to develop future
time frame of 10 years or longer. scenarios for Queensland transport.
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On the move

Demand for transport has risen consistently over the past
few decades, with people and goods travelling more
frequently. A key driver of this demand is population growth
and Queensland’s population is projected to increase from
4.5 million people in 2011 to 8.1 million by 2048

Demand for transport is further driven by the range of
transport options, such as shared mobility models (e.g.
app-based ride services, or bike-sharing programs),
which reduce the need to own a private vehicle or bike.
Alternatively, people can share rides and vehicles. Future
developments such as fully connected and autonomous
vehicles and high-speed travel could fuel further demand
for mobility.

New mobility technologies, such as electric and
autonomous vehicles, could also make it cheaper to travel
in the future. For instance, fully connected and autonomous
vehicles could reduce travel costs by $2,600—-55,200 per
annum per vehicle by reducing the cost of crashes, travel
time, fuel and parking.? In addition, the maintenance

costs of electric vehicles are likely to be lower than that of
internal combustion vehicles.>*
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Figure 1. Percentage of Queensland population of working age (15-64
years) and aged 65 and over

Data source: Australian Bureau of Statistics®

The nature of transport demand is also changing. In 2011,
13.0% of Queensland’s population was aged 65 or over
and this is rising along with a decline in those of working
age (see Figure 1). These demographic trends could change
future demand for work-related travel and travel for other
purposes (e.g. leisure, shopping or social activities).

8 Time travel

Digital dividends

From autonomous vehicles to big data applications,
Queensland’s transport system is likely to experience
significant changes as emerging technologies become more
capable, affordable and widespread. These advances could
improve the safety, reliability and quality of Queensland
transport.

For example, building information modelling could
reduce the cost of future transport infrastructure projects,
with returns on investment anywhere from 16% to
1,654%.° Building information modelling digitally models
construction projects in three or more dimensions quickly,
precisely and accurately, and has been used extensively in
the United Kingdom.”

Big data analytics could also be used to better understand,
manage and shift peak traffic demand,®® and design
targeted transport solutions.”® Moreover, cooperative
intelligent transport systems could enable vehicles

to communicate with each other and with connected
infrastructure; one study estimates that this will more
than triple highway capacity (see Figure 2). Even if these
specific projections are not realised, fully connected and
autonomous vehicles are still expected to provide major
capacity benefits.
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Figure 2. Highway capacity under full-adoption scenarios for manual,
sensor-equipped and communicating vehicles

Data source: Tientrakool, Ho and Maxamchuk™

There is much interest in the impact of autonomous vehicles
on the transport sector, as evident by rising investment in
autonomous vehicles.”? These investments are motivated by
the potential for fully connected and autonomous vehicles
to reduce transport costs and greenhouse gas emissions,
and to improve road safety and transport accessibility.”



Virtually there

Advances in digital technologies open up new ways of
accessing goods and services, thereby reducing the need
to physically travel to places, particularly for those living in
rural and regional areas. This is seen in the rise in online
shopping in Queensland, up by 9.8% from 2016 to 2017,
and the increase in transport-related transactions being
completed online (see Figure 3).
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Figure 3. Percentage of Queensland Transport and Main Roads
transactions performed online out of total available transactions that can
be performed online

Data source: Queensland Department of Transport and Main Roads
Note: Gaps in trend line indicate missing data.

The number of people who regularly work remotely has
increased across Australia, but Queensland lags behind
the national average (14.7% vs. 18.0% in 2016—17).7' The
increasing use of artificial intelligence and robotics in the
workforce will likely reduce time spent on physical tasks
and increase time spent on intellectual tasks that can be
done remotely.”

Employment in the services sector is already growing.
Industries such as administrative services, professional
services and health care and social assistance are among
the fastest growing industries in Queensland (see Figure
4). Growth in Queensland’s services sector mirrors national
and global trends, and reflects the state’s transition to a
more knowledge-based economy.
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Figure 4. Employment growth across Queensland’s five fastest growing
industries (index 1985 = 100)

Data source: Australian Bureau of Statistics®

More time online has resulted in reduced physical activity,
with the average Queensland adult spending 38.5 hours per
week on sedentary activities.?' A lack of physical activity is
associated with obesity, diabetes, cardiovascular disease
and premature mortality.?? Through cycling and walking,
there are opportunities to use travel as a means to counter
these health trends.

A lighter footprint

The transport sector has a significant impact on the
environment and accounted for 14.3% of Queensland’s total
greenhouse gas emissions in 2014.% A global geopolitical
shift to reduce this sees many countries phasing out the
sale of petrol and diesel vehicles over the coming decades,?
or setting targets for electric car sales.”

Low-emission, electric vehicles have become more
accessible by the 72.7% fall in the price of lithium-ion
batteries between 2010 and 2016 . While up to 33% of the
global car fleet will be electric by 2040,” Queensland’s, and
indeed Australia’s, uptake of electric vehicles has been low
(see Figure 5), likely due to limits in vehicle capabilities and
availability of electric vehicles.?®
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Figure 5. Number of electric vehicles (excluding hybrid vehicles) sold
across each Australian state from 2011-2016

Data source: ClimateWorks Australia®®

Vehicles have become more fuel efficient with average
emissions dropping by 26.9% from 2002 to 2015.2° These
benefits of increased vehicle efficiencies could be greater
if vehicle sharing became mainstream. There has also been
a noticeable shift from 5-/6-cylinder to 4-cylinder vehicles
(see Figure 6). The latter consume less fuel (11.7 vs. 10.0 L
per 100 km) 3¢ and therefore produce fewer emissions.
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Figure 6. Share of total number of registered vehicles on Queensland
register by cylinder type

Data source: Queensland Department of Transport and Main Roads

Road safety is another area of concern for the transport
sector. Road crash fatalities have remained stable in
recent years, but incidents involving vulnerable road
users (e.g. motorcyclists) have risen.? Fully connected and
autonomous vehicles could lead to radical improvements
in safety, with full vehicle automation potentially reducing
traffic accidents by up to 90%.

10 Time travel

Empowered consumers

The past few decades have seen growing consumer demand
for greater choice and personalisation of services.>* In

the transport sector, consumers increasingly expect
individual, on-demand and streamlined transport services
over traditional schedule-based models. Enabled by the
proliferation of smartphones and access to data, new
platforms have emerged which better connect passengers
and freight to mobility services.

Sharing schemes for cars, bikes, freight and individual
passenger trips have become increasingly popular. For
instance, the number of available bikes in docked bike-
sharing schemes rose from 139,300 in 2010 to 278,057 in
2018.%>%° Novel ‘mobility-as-a-service’ schemes that integrate
multiple mobility services into a single subscription fee are
also emerging.”

But not all sharing is equal. Vehicle sharing can reduce CO,
emissions, congestion and the need for parking spaces,*®
but ride sharing can have the opposite effect if rides are
not shared with passengers on the same route. Indeed, a
study of ride sharing in New York found a net increase of
31 million trips and 966 million vehicle kilometres travelled
from 20713 to 2016.*°

Younger consumers are particularly responsive to these
new forms of transport—they own fewer cars (see Figure

7), drive less and have a more favourable view of public
transport than older age groups.*°*2 Moreover, licensing
growth rates in Queensland for people aged under 25 have
dropped from 3.1% in 2006—2007 to 1.2% in 2016—2017.%
This is consistent with a global decline in licensed youth.**
Young people are more likely to use app-based ride services
(33.6%) compared to all other age groups (25.1% or lower).*
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Figure 7. Rates of vehicles registered to Queensland licence holders by
age bracket

Data source: Queensland Department of Transport and Main Roads









KEY BLIND
SPOT

The megatrends identified in this report
raise key uncertainties for Queensland’s
transport system over the coming
decades. Where will people work and
live? How will travel patterns change?
How willing and able will Queenslanders
be to adopt new technologies and
mobility service models?

The future is difficult to predict and Queensland’s transport
system could head in a range of plausible directions. This
report identified four scenarios for Queensland transport
out to 2048 based on two of the most significant and

impactful uncertainties: variability in mobility patterns and
level of technology transformation in the transport system.

Greater Brisbane
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Variability in mobility patterns:
where and when will people travel?

It is unclear whether Queensland’s mobility patterns will
become more concentrated or more dispersed in the future.
This has implications for managing peak demand and the
viability of mass transit systems, particularly in regional and
remote communities.

Queensland’s population is becoming more concentrated,
with South East Queensland showing the greatest internal
net migration (see Figure 8). This is driven by the need and/
or desire to travel for work and study. Concerns around
productivity, cost, security, career progression, work-life
balance and team coherence could discourage the large-
scale adoption of teleworking.*®

On the other hand, mobility could become more dispersed.
Queensland is already the most dispersed state in Australia,
with 51.7% of the population living outside the capital city.
Regional hubs outside of Brisbane are projected to be the
fastest growing regions, including Ipswich (up 184.3% from
2016-36), Logan (72.0%) and the Scenic Rim (68.2%).4®

Housing affordability is a key factor that could drive
Queenslanders to live in more regional and remote areas.
Out of the 12 regions in Queensland with the fastest
growing housing prices, 11 of these are located in South
East Queensland.*® In addition, lengthy commutes could
discourage people from living and working further from
the city.”

Gold Coast |
Sunshine Coast |
Wide Bay [ |
Toowoomba |
Cairns |
Darling Downs - Maranoa |
Townsville |
Queensland - Outback ]
Mackay ]
Fitzroy |
-4000 0 4000 8000 12000

Net internal migration

Figure 8. Net internal migration in Queensland from 2006 to 2016 by region

Data source: Australian Bureau of Statistics*
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Level of transformation: will
technologies and services be adopted?

The extent to which new digital and mobility
technologies—and the business models they give rise to—
penetrate and transform Queensland’s transport system in
the future is also unknown. This assumes that technology
is a necessary prerequisite for, but not a determinant of,
uptake of new mobility services.

We could see a high level of uptake of new digital and
mobility technologies and services which significantly
transform Queensland’s transport system. This would
include fully autonomous, electric and connected vehicles
as well as intelligent digital transport infrastructure. It
would enable efficient, safe and reliable transportation of
people and goods across the state.

Signs of this are already evident, as Internet of Things
applications (e.g. global positioning system trackers)
are used in public transport systems and ride-sharing
apps to provide real-time vehicle tracking.? The price of
lithium-ion batteries is already on the decline t00,?® so

1200
800

400

0 .

Number of cybersecurity incidents

electric vehicles could become increasingly affordable and
capable in the future. The high level of investment in future
transport technologies™* further indicates the plausibility
of these technologies being developed, introduced and
transforming Queensland’s transport system.

However, high uptake of new digital and mobility
technologies and services is not a certainty, and could be
disrupted by a number of future developments. Concerns
around safety and cybersecurity could deter people from
using new mobility services enabled by technology, such
as fully connected and autonomous vehicles. This could be
triggered by high-profile accidents involving autonomous
vehicles, such as the 2018 incident where an autonomous
car hit and killed a pedestrian.** The number of cyber-
attacks in Australia are also on the rise (see Figure 9).

New digital and mobility technologies could also fail to
meet consumer expectations and needs. Many present-day
artificial intelligence experts raise these concerns around
the development of fully autonomous vehicles.>*¢ Moreover,
the need to drive long distances in Queensland could
discourage many consumers from buying an electric car.*®

2011 2012 2013 2014
Year
Figure 9. Number of cybersecurity incidents reported in Australia

I Data source: Australian Cyber Security Centre®®
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ON THE HORIZON:

FOUR SCENARIOS

This section presents four scenarios for
Queensland’s transport system over the

next 30 years. These scenarios are not
designed to predict the future, but to

build awareness around key challenges,
risks and opportunities for Queensland,
and highlight the choices decision

makers may face.
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é") Off-peak, on-demand

The promises of autonomous, connected and
intelligent transportation have been fully realised,
and advances in digital technologies have reduced
the need to physically access services.
Queensland’s population is more dispersed and
people’s travel is non-routine.

Movement of people and goods is done so via
personalised, on-demand services and people take
fewer and shorter trips. There is less need for
Queenslanders to own a private vehicle, and
transportation is more efficient, fair and reliable.

New digital infrastructure manages demand
effectively. High upfront infrastructure costs mean
the roll out of these developments are varied across
the state, with some regions benefiting ahead of
others. Parts of the network are underutilised and
need to be re-purposed.

Dispersed
mobility
patterns

al> Suburban streets

Uptake of digital and mobility technologies, such as
autonomous and electric vehicles, is slow due to
limitations in their capabilities and accessibility. This
acts as a barrier to the creation of new mobility
services. Private car ownership still prevails.

Many people now work and study remotely, driven
by the desire to escape the rising costs of urban
living and live in a more regional area. Teleworking
does not substitute the office or classroom entirely
though, so people still make the occasional trip into
a central location.

Mass transit systems and the freight network operate
inefficiently, and it is costly for government to service
the mobility needs of a dispersed population. The
divide between regional and metropolitan areas
grows too, with those who can afford to live in the
city benefiting from lower peak demand.

D YA
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People’s
travel is
non-routine
and dispersed
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High tech
transformation

New technologies
& business
models are

rapidly adopted

N

Off-peak, Cruise
on-demand control

a|= Q

Suburban Bumper to
streets bumper

Uptake of new
technologies
and business
models is slow

Low tech
transformation
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Cruise control 9.59

Mobility patterns concentrate around peak times
and/or destinations, but new technologies and
mobility models enable better traffic management.
This significantly transforms Queensland’s
transport network.

Urban concentration of work, education and services
continues to drive people’s desire to live close to the
city. Many people choose to forgo a car and use public
transport and other point-to-point mobility services.
While some have embraced shared mobility, others
use autonomous vehicles like a private taxi.

The freight sector is highly efficient too, with
mainstream use of autonomous trucks and drones for
last-mile delivery. Freight deliveries are optimised for
South East Queensland, as this increasingly becomes
the centre of economic activity.

Travel continues

Concentrated
to concentrate s
— mobility
peak times patterns

Bumper to bumper Q

Public safety and security concerns and a lack of
investment in new infrastructure has halted uptake
of new mobility technologies and services. Many
futuristic predictions have not eventuated, and
people still migrate to live, work and study in
South East Queensland.

The concentration of travel patterns enables public
transport systems in the Brisbane CBD to operate
more efficiently, but the quality and reliability of
public transport in regional areas declines. Many
people still own a car as their preferred mode of
transport, particularly for those outside of

South East Queensland.

Uptake of shared mobility services and autonomous
vehicles is minimal, which adds to inefficiencies in
freight and passenger transportation. This drives up
household expenditure on transport and
transport-related emissions.
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Scenario signals

Scenario signals are future events which may indicate that a certain aspect of a scenario has emerged. Understanding
these signals can help decision makers better anticipate future risks, opportunities, and changes.

Signals for the evolution of
Bumper to Bumper include:

o)

o™"

Q

Signals for the evolution
of Cruise Control include:

Signals for the evolution of
Suburban Streets include:

Signals for the evolution of
Off-Peak, On-Demand include:

e Geopolitical events
leading to a decline in
global oil supply, which
strengthens a push
towards renewable
sources of energy.

¢ Increased vehicle sharing

and reduced vehicle

ownership as current youth

pass on similar values

around mobility options to

the next generation.

e A cultural shift from
living in larger cities
in favour of a more
regional lifestyle. The
feasibility of this for
many Queenslanders is

enhanced by the ability to

work remotely.

e Population growth in
regional and rural areas

in Queensland increasing,

along with declines in
South East Queensland
population growth and
reduced net internal
migration to South East
Queensland.

e (Capabilities of
automation and
digital technologies
improving at an
accelerated rate, and
businesses increasingly
implementing these
technologies to replace
workers for manual,
routine tasks.

18 Time travel

A social shift towards
lifestyles that have a
lower impact on the
environment, with

more people (both in
Queensland and abroad)
choosing to go ‘off-grid’
to various extents.
Housing price pressures
in Brisbane similar to
those in Sydney and
Melbourne.

A major crash in

the oil price further
incentivising people
away from electric
vehicles in favour
of petrol and diesel
vehicles.

Expanding tiers of
government to better
manage land use across
a dispersed population.
The role and influence
of regional local
governments increase as
a result.

Significantly delayed
uptake of autonomous
vehicles and other new
mobility technologies,
due to public concerns
around safety and
security, or technical
barriers in their
development.

Anincreased focus

on integrated land

use and planning,

and the centralisation
of decision-making
about future

transport operations.
Future investments

in infrastructure
corridors are therefore
concentrated around
urban centres.
Updating of pricing
models to reflect
network use and end
users are incentivised to
use particular options
(e.g. public transport,
vehicle sharing or
alternative travel times
etc.) to better manage
rising peak demand.

An accelerated shift
towards renewables
for power generation
improving cost and
accessibility of power
for electric vehicles.

Anincrease in the
number of electric
vehicles manufacturers
in Australia, opening

up a wider selection

of electric vehicles and
promoting competition.

Slowing or plateauing
improvements in
autonomous and
electric vehicles, along
with investment in
necessary infrastructure
(e.g. charging stations).

A significant event,

or series of events,

damaging the public’s

trust in autonomous
vehicles, drones

and other emerging

technologies.

Accelerating urban
congestion and
government expenditure
on transport
infrastructure in South
East Queensland versus
the rest of Queensland.

Changes to immigration
policies that encourage
greater net overseas
migration to Queensland,
further adding to South
East Queensland's rising
population.



Transport fundamentals

The estimated impact of these alternative scenarios were modelled across the transport fundamentals:

¢ Vehicle kilometres travelled

e Public transport patronage

e Household expenditure on transport

e Greenhouse gas (CO,) emissions

e Road traffic crash fatalities and hospitalisations

VEHICLE KILOMETRES TRAVELLED

L0

YooY

Under Off-Peak, On-
Demand, people access
more services remotely
and travel less. The freight
fleet has to service a more
dispersed population, but
can do so more efficiently
aided by new technologies.

Trucks
Motorcycles
Light Commercial
Cars

Buses

Under Suburban Streets,
limits in teleworking
capabilities cap the extent
to which passenger
kilometres decline. The
freight sector travels longer
distances, and there is less
demand for bus services.

Q

Under Cruise Control, the
breadth of new mobility
services fuels demand
for passenger transport,
increasing the number of
trips made by foot, bike,
public transport and car.

] current

B Baseline

Under Bumper to Bumper,
there are few new mobility
options, so growth in
kilometres travelled is largely
seen for cars and buses.

M Off-Peak, On-Demand

Suburban Streets
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[l Bumper to Bumper
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Figure 10. Projected vehicle kilometres travelled across the fleet (in billions)
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Data source: Queensland Department of Transport and Main Roads and Data61 estimates
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PUBLIC TRANSPORT PATRONAGE
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Under Off-Peak, On-Demand,
public transport patronage
reduces for all modes in
favour of more personalised,
on-demand services.

Rail

Light Rail

Ferry

Bus

o

Under Suburban Streets,
demand for public transport
declines, as an efficient and
reliable mass transit system
cannot be provided to meet
the needs of a dispersed,
more regional population.

50 100

Q)

Under Cruise Control, there
is significant growth in
public transport patronage,
particularly for bus and rail,
as it becomes the key mode
of transport for people
travelling in and out of the
CBD at peak times.

X

150

Total public transport passenger patronage (in millions)

Figure 11. Projected public transport patronage across modes (in millions)

Under Bumper to
Bumper, public transport
patronage is similar

to a baseline scenario,
with improvements in
bus prioritisation and
the suitability of rail for
long-distance commuters
boosting these modes.

4 Current

I Baseline

Il Off-Peak, On-Demand
Suburban Streets

Il Cruise Control

Il Bumper to Bumper

200

Data source: Queensland Department of Transport and Main Roads and Data61 estimates
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HOUSEHOLD EXPENDITURE ON TRANSPORT
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Under Off-Peak, On- Under Suburban Streets, Under Cruise Control, Under Bumper to Bumper,
Demand, the average cost average household people benefit from transport costs rise due to
of transport per household expenditure on transport reduced costs of owning increased demand during
drops as fewer people own, grows at an accelerated a private vehicle and the peak hours, high levels
and have to bear the cost of  rate due to higher levels availability of cheaper of car ownership and low
maintaining and operating, of private car ownership shared and point-to-point uptake of electric vehicles.
a private vehicle. and a lack of more mobility services.

affordable alternative
transport options.

Current

[ Baseline

Il Off-Peak, On-Deman

Suburban Streets

W Cruise Control

Il Bumper to Bumper

0 5 10 15 20

Weekly household expenditure on transport (% of total weekly household expenditure)

Figure 12. Projected weekly household expenditure on transport

Data source: ABS Household Expenditure Survey® and Data61 estimates
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GREENHOUSE GAS EMISSIONS
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Under Off-Peak, On- Under Suburban Streets, Under Cruise Control, the Under Bumper to Bumper,
Demand, a smaller fleet and  a large share of the fleet proliferation of shared greenhouse gas emissions
shorter distances travelled is still powered by petrol mobility and electric produced by the transport
by the passenger and freight  or diesel, resulting in a vehicles helps significantly sector continue to grow
fleet drives down emissions.  significant increase in the lighten the transport load along the current trajectory
rate of transport-related on emissions. in the face of minimal
greenhouse gas emissions. uptake of electric vehicles

or shared mobility models.

Current
Trucks I Baseline
E Il Off-Peak, On-Deman
Motorcycles F Suburban Streets

Il Cruise Control
Il Bumper to Bumper

Light Commercial

Cars

Buses

0 2000 4000 6000 8000 10000 12000

CO, emissions (in thousand tonnes)

Figure 13. Projected CO, emissions of road transport by vehicle type (in thousand tonnes)

Data source: Queensland Department of Transport and Main Roads; Australian Bureau of Statistics;®
Reedman & Graham;® Department of Environment and Energy;®* and Data61 estimates
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ROAD TRAFFIC FATALITIES AND HOSPITALISATIONS
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Under Off-Peak, On- Under Suburban Streets, Under Cruise Control, the Under Bumper to Bumper,
Demand, rates of road the number of road crash road toll reduces due to the road crash incidents are
crash incidents drop incidents reduces slightly increased number of trips slightly above the baseline
off significantly due to as people take fewer via autonomous vehicles scenario, as concentrated
autonomous vehicles being and shorter trips, but and public transport, mobility patterns combined
safer and reduced peak accidents still occur due to lowering the frequency of with minor vehicle safety
travel demand. human error. road traffic accidents during  improvements heighten the
peak hour. risk for accidents.
Current
I Baseline
Fatalities Il Off-Peak, On-Demar
‘ Suburban Streets

Il Cruise Control

Il Bumper to Bumper

Hospitalisations

0 5 10 15 20

Total number of road crash incidents per 100 million vehicle kilometres travelled

Figure 14. Projected number of road crash incidents per 100 million vehicle kilometres travelled

Data source: Queensland Department of Transport and Main Roads and Data61 estimates
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NEXT

STEPS Tr.Q

The megatrends and scenarios raise

a number of risks, challenges and
opportunities for Queensland’s transport
system and TMR’s operating environment
in the future. Outlined here are a number
of key policy considerations for TMR over
the next 30 years.

Alternative charging models
for vehicle and road users

The lower rates of vehicle ownership among young road
users, as well as the market shift from 5-/6-cylinder to
4-cylinder vehicles, have significant implications for TMR’s
future revenue streams from vehicle registration fees. With
these trends in the vehicle fleet, there is an increasing need
to explore alternative models for charging vehicles and
road users.

For example, the Productivity Commission has suggested
that most government road fees and charges could be
replaced with a single fee based on how much and when
drivers use roads.®” Present-day technologies already
enable tracking of vehicle movements within the network
and make this charging model feasible under all future
scenarios.®” These and other models warrant ongoing
consideration and discussion.

Shared mobility solutions for transport

Shared mobility offers a number of benefits: decreasing the
passenger fleet size by reducing the need to own a private
vehicle; reducing CO, emissions, congestion and the land
use dedicated to public parking;*® and thereby reducing
transport costs incurred by consumers and government.®®
Conversely, low uptake of shared mobility can hinder efforts
to reduce the environmental and economic impact of the
transport sector.

Not all app-based mobility services are equal though. For
example, services that allow users to source rides probably
have different impacts to those that allow users to pool
their trips with other passengers. Ride-sourcing services
that lack quality, reliability and integration with other

mass transit and active modes can exacerbate congestion
challenges.*® To meaningfully reduce congestion, emissions
and transport costs, app-based ride services need to

be integrated in a way that complements, rather than
competes with, mass transit and active travel modes.

24 Time travel

Ensuring equal and fair
access to transport

New transport technologies must be considered in terms of
their impact on mobility disadvantage. For instance, new
mobility options, like autonomous vehicles and app-based
ride services, could improve mobility access for people
with disabilities. However, new transport services could
also introduce new challenges to mobility disadvantage.
For instance, US research has found evidence of racial
discrimination on app-based ride services.®®

There is also a geographic factor to mobility disadvantage.
Under the low technology transformation scenarios, the
mobility divide between Queensland regions could widen
due to relative differences in the accessiblity and quality
of transport options. Emerging app-based ride services
operate most effectively in more densely populated areas.
Thus, if the technology and the market for these services
exist (e.g. as in Off-Peak, On-Demand), more regional
communities could see an expansion in the breadth of
mobility options.

A shift from government as a
service provider to service broker

While the shift towards more digital and personalised
services will likely continue under all future scenarios, high
technology uptake scenarios may drive a stronger push
towards more individualised options. These scenarios could
see greater emphasis on mobility-as-a-service schemes that
provide an end-to-end journey suited to individual needs.
This rise in these schemes could see TMR’s role shift from
service provider to a service broker.

Under a mobility-as-a-service scheme, as transactions
become increasingly digital, the focus of TMR service
centres could shift from routine transactions (e.g. licensing
and registration) to more complex customer service needs.
For example, TMR could play the role of a collaborator
between businesses, providing bespoke services, such as
insurance and registration bundles that are based on the
customers’ need (e.g. a one-off month subscription). The
nature of these services will depend on other changes (e.g.
changes in the registration funding model), but this future
would see TMR focus more on business-to-business than
business-to-customer services.



Setting the direction for climate
transition strategies

The four scenarios illustrate potential challenges and
opportunities for the Queensland Government in meeting
the objectives of its climate transition strategy. They also
demonstrate how climate transition strategies necessitate
consideration of factors beyond vehicle efficiency,
technology and fuel shifts. For instance, shared mobility can
enable more efficient movement of people and goods, and
in turn, reduce emissions produced by the transport sector.

Queensland’s climate transition strategies need to consider
economic and social impacts, as well as the environmental
factors. Transport is a derived demand, in which the value
the transport system provides is in its ability to move
people and goods, rather than the services themselves.

For this reason, there are complementary policy settings
outside of transport that will influence TMR’s capacity to
meet its objectives around transport-related emissions. As
illustrated in the scenarios, changes in employment models,
land-use patterns and public safety concerns could impact
transport patterns and decisions around future climate
transition policies.

Security and safety considerations
for physical and virtual assets

The megatrends demonstrated significant benefits of new
mobility technologies and service models: improved road
safety’® and fleet efficiency”", reduced congestion®® and
(potentially) environmental impacts.”?’* These benefits,
however, depend on these technologies being widely
adopted across Queensland. As vehicles become increasingly
sophisticated and connected, cybersecurity risks will similarly
rise, and require appropriate protection systems.

The responsiveness of legislative change could slow uptake
of new digital and mobility technologies if it lags behind
the pace of these developments. For instance, a key area for
future legislation could be the commercial use of drones
for delivering small parcels following on from the release of
the 2017 Queensland Drone Strategy.”

Maintaining existing and to-be-
developed infrastructure and assets

As new mobility technologies come online, so will demand
for new types of transport infrastructure, such as electric
charging stations for electric vehicles. The level and

type of infrastructure investment will differ across each
scenario, and this can encourage new mobility behaviours.”®
Population dispersion is a major factor. A more dispersed
population (as in Off-Peak, On-Demand and Suburban
Streets) means that the initial infrastructure investment and
ongoing operational costs needed to support new mobility
technologies may be more expensive.

Changes in technology could also have implications

for how infrastructure is managed. For example, parts

of the network could be limited to fully connected and
autonomous vehicles. Moreover, the data produced

by digital infrastructure will be subject to standards of
security and management. These data will be valuable in
managing and shifting peak demand,”” as well as designing
targeted transport solutions.® Under-utilisation of existing
infrastructure is another risk emerging from the scenarios,
particularly in those where mobility patterns become
more dispersed. Strategies for asset use will need to be
considered under each scenario.
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