Inquiry into Transport Technology

28 September 2018

Committee Secretary

Transport and Public Works Committee
Parliament House

George Street

BRISBANE QLD 4000

By Email: tpwc@parliament.gld.gov.au

Dear Committee Secretary

RE: Submission to the Inquiry into Transport Technology

Submission No. 017

=[ransurban

Transurban Limited
ABN 86 098 143 410

Melbourne (registered address)
Level 23, Tower One, Collins Square
727 Collins Street

Docklands Vic 3008 Australia

Telephone +61 (0)3 8656 8900
Facsimile +61(0)3 8656 8585
Sydney

Level 9, 1 Chifley Square
Sydney NSW 2000 Australia

Telephone +67 (0)2 9254 4900
Facsimile +61 (0)8 9254 4990

Brishane

Brisbane Technology Park
7 Brand| Street

Eight Mile Plains Qid 4113

Telephone +61 (0)7 3323 0100
Facsimile +61(0)7 3422 3209

transurban.com

Please find attached Transurban Queensland’s submission to the Inquiry into Transport Technology.

Transurban Queensland would also welcome the opportunity to attend any scheduled Public Hearing to further

discuss the matters outlined in the submission.

Should iou reiuire any additional information please contact Chris Poynter, General Manager, Queensland, on

Yours sincerely

A, g —

Sue Johnson
Group Executive, Queensland

Page No. 1



Inquiry into Transport Technology Submission No. 017

Page No. 2



Inquiry into Transport Technology Submission No. 017

QLD Transport and Public Works Committee Inquiry into Transport Technology
Page No. 3



Inquiry into Transport Technology Submission No. 017

contents

Section 1: ADOUL TranNSUIDaN.........iiceiiiiriinieieneiecneiensenissetessasssssstsssssssssassssassossassssassossassssssssssassssasssssassssassssss 2
SECLION 2: OVEIVIEW ...uucueiricneiiriieinnisiisistissesssessesssissssssissesssissessstssessssssssssessssssesssssssssssssessssssessssssssssssssssssssssnes 3
Section 3: RESPONSE tO INQUITY .....c.coverveieieiiieieieietetetetes et e estes e s sessestessssseste st estesse st ssssssesssssssassassassessessensenes 4
Section 4: EICtriC VEICIES.......cueiiieiiieiirnnicieninneienenisnnetesasessenessssessssssssasssssassssassosssssssssssssassssassossassssassssss 5
Australia’s transition to alternative-fUuel VENICIES ........c..covivieceeee e 5
Preparing roads fOr @IeCEIIC VENICIES ..o 6
EFOSION Of TUBI @XCISE ... 6
Y=ot o oL T 1 = o T L 8
Connected and AUTOMATEA VENICIES ... s 8
CaSE STUAY: CAV QIS ..o 9
SNAMEA MNODIITY oo 12
IMODIIITY @S @ SEIVICE ..o 12
INEEINIET OF TIINES 1ottt 14
SeCtion 6: FULUIE Of tranSPOIrt.......cciieierieriinceiscenesnssnissssssassssnsssssssssssssssssssssssssssssssssasssassssssssssssasssasssnssssasss 15
Appendix 1: Changed conditions ahead report...........iiiinninnninsinninnennenneissessessessssisssssssessssesas 16

Terms of reference

SECTION WHERE ADDRESSED

A Identify trends and changes in fuel type usage in the sectors of personal Section 4
transport, freight transport and public transport, such as the increasing uptake
of hybrid and electric vehicles

B Examine the readiness of the transport network for increasing electrification of Section 4
vehicles in coming years

C Identify other emerging technological factors which will impact on transport Section 5
networks into the future, such as driver aid technology and ‘driverless car’
technologies

D Examine how technology is affecting employment arrangements in the transport Not applicable

industry, particularly in the food delivery area
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Transurban Queensland
in numbers

@
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6

operating assets

1.6M

customers

2

upgrade projects

482

lane kilometres
under management

5.6M

kilometres travelled
per day

~470,000

trips per work day

~/0,000

hours of travel time saved
per work day in FY18

~280

employees

~1,000

traffic incidents
managed monthly,
includes breakdowns,
out of fuel, debris
clean up

Section 1:
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About Transurban

Transurban welcomes the opportunity to make a submission
to the Transport and Public Works Committee Inquiry into

Transport Technology.

Transurban is an urban toll road developer
and operator with 16 motorways across
Australia and North America. Transurban
has a 62.5 per cent ownership stake in
Transurban Queensland, which operates
six toll roads in Queensland.

These include AirportLinkM7, Clem?7,
Gateway Motorway, Go Between Bridge,
Legacy Way Tunnel and Logan Motorway.

Transurban’s role is to build the roads
that cities need, making sure travel on
these roads is as easy, quick and safe as
possible. From traffic control operators
and response crews working 24-7, to
customer service experts developing
new travel apps, and engineers designing
and upgrading the roads, we're working
to make sure cities keep moving not only
today but well into the future.

Since beginning our operations with
CityLink in Melbourne in 1999, the
emergence and increasing power of
technology has seen Transurban transition
from a traditional engineering business

to a substantial technology business,

with almost 40 per cent of our workforce
employed in technology.

The technology underpinning road
infrastructure has been constantly
developing and expanding to optimise
traffic flow and create a better and safer
experience for drivers. The installation of
intelligent transport systems (ITS) on many
roads has created ‘smart’ roads.

New roadside technologies such as
coordinated ramp metering, lane-use
management systems, variable speed limit
signs, CCTV cameras, automatic incident,
height and occupancy detection as well

as travel-time information work together
to help us get the best out of a motorway.
All this is integrated into a central traffic
management system that can apply traffic
management plans, and in the future will
be increasingly automated and coordinated
with connected and automated vehicles.

As a long-term owner-operator of road
infrastructure in Australia, we have a vested
interest in monitoring new and emerging
technologies that will impact road
development, operations, maintenance,
tolling products and customer service.

With the digitalisation of transport services
and the imminent arrival of driverless
vehicles, we are focusing on ensuring our
business and road infrastructure is well
equipped to manage this change.

QLD Transport and Public Works Committee Inquiry into Transport Technology
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Section 2
Overview
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Electric and automated vehicles, mobility as a service and ride sharing are among the many transport
innovations poised to enter mainstream life in the coming decade, transforming the way people move

around cities.

These new transport technologies will
bring opportunities for more efficient
and safer mobility, significant reductions
in greenhouse gas emissions, large-scale
transport service integration and many
more benefits that are yet to have been
even contemplated.

Autonomous and electric vehicles will
create efficiencies not yet seen on
Australian roads—from journey planning
that includes integration with public
transport, to improvements in traffic flow
born from communication links between
vehicles travelling on the same road.

Australia needs to be ready to take
advantage of these opportunities to ensure
the benefits are delivered to the Australian
community.

In the not-too distant future, electric and
autonomous vehicles will be the standard
vehicle seen on roads, not the exception.
Before this can be realised, infrastructure

and the community need to be prepared
for the change.

Urban policy decisions made today will
shape the evolution of mobility and
transport usage over the coming decades
and must consider new technologies as
well as existing policies and systems that
underpin transport networks and services
in Australia.

In preparing for the change, we must
consider the significant impact electric
vehicles will have on Australia’s current
road funding model.

Fuel efficiency is already eroding
the funding base for Australia’s road
infrastructure and will continue to decline

as the uptake of electric vehicles increases.

Australia’s transport challenges and
opportunities are converging and gaining
momentum, but the Australian public
remains largely unaware of their existence.

The community needs to be engaged and
informed about the reality of the situation
confronting all of us so we can all start
talking, with confidence, about practical
solutions to facilitate the evolution of
transport.

The impact of emerging issues in transport
technology will have a direct impact on
Transurban'’s operations.

In our response we have provided
information on the technology trends that
we consider will have major implications
on transport and mobility over the next
few decades, and examples of how
Transurban is preparing for the change.
Where relevant, we have provided
recommendations for government to
consider as part of the inquiry.

Transurban Queensland submission—September 2018
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Section 3.
Response to inquiry

The invention of mass-produced automobiles was a defining feature of the 20t century. Cars drove
social changes by reshaping our cities with road networks and increasing access to mobility, enabling
considerable personal and commercial outcomes.

A century on, new technologies are system. Simultaneously, our ageing Our recommendations in support of this
triggering the biggest revolution of the population is placing increasing demands objective are contained in the table below
transport sector since cars replaced on health, aged-care and other services, and referenced throughout the report.
horses. The impact of this revolution will be further stretching government budgets Transurban welcomes further discussion
far reaching. across a broad range of service provisions with the Committee on matters included
L i , o including infrastructure. in this submission.

Significantly, it also provides a tipping
point for changing how we fund, build and Itis important that action be taken by
maintain road infrastructure. government now to ensure the readiness

of our communities for the transport

Our growing population and progressive
urbanisation are challenging our transport

CORE AREA RECOMMENDATIONS

1. Road-user With the rapid advance in transport technology, governments should prepare to transition to an alternative funding
charging model/s to support road infrastructure.

revolution.

A significant first step is under way with the Federal Government’s Heavy Vehicle Road Reform (HVVR). The HVVR aims
to establish a transparent, fair and efficient charging system that invests revenue into road infrastructure to meet user
needs. The HVVR is only the first step in reform and we recommend the following should also be considered:

1. Government progress medium-term planning toward a light vehicle road-user charging scheme in line with the
forecast growth in electric vehicle uptake.

2. Road-user charging frameworks are also designed to meet other transport objectives such as improving travel
times and road utilisation. Transurban would be pleased to discuss the findings of our analysis in this area with the
Queensland Government.

2. Connectedand  CAVs are coming and will be on the road in the next decade. To ensure we are prepared for their introduction we
automated recommend the Queensland Government, together with industry:

vehicles (CAVs) 1. Conduct a community awareness campaign to build understanding of their safe use and automated features.

2. Conduct road trials now of automated technology to ensure road infrastructure is ready for the arrival of CAVs. We
note the work that the Department of Transport and Main Roads and Transurban are undertaking in this space.

3. Keep pace with rapidly changing technology by creating a regulatory environment in which such trials can be
implemented with ease and continue to conduct trials of the latest technology.

3. Mobilityasa Ultimately transport networks will become integrated with users moving seamlessly between different modes of
Service transport. To ensure that the future of mobility is fair for consumers we recommend:

1. Introducing an assurance framework for transport network companies (e.g. Uber) to ensure fair and transparent
charging for customers (e.g. charging tolls at the gazetted toll price).

2. Government provide public access to data from various modes of transportation and ancillary services in a single
place so that mobility as a service providers can easily access the data. Relevant data includes information relating to
on-street and off-street parking, live public transport data, fuel pricing and charging station availability.

This will allow easy integration with software for cost, route and travel mode comparison. It will also facilitate innovation

in the sector and ultimately provide choice to customers by creating a variety of service options and open platforms for
payment solutions.

4 QLD Transport and Public Works Committee Inquiry into Transport Technology
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Section 4:
Electric vehicles

Transitioning Australia’s fleet to electric vehicles will bring environmental and social benefits but for this
to happen we need to ensure the community, infrastructure and regulatory environment are ready.

Australia’s transition to alternative-fuel vehicles

While uptake of electric vehicles in Australia Electric vehicle sales increased by 67 per Figure 1 shows vehicle kilometres driven
has lagged behind global leaders such cent from 2016 to 2017 and now make up by conventional vehicles will soon peak
as China, Norway and Japan, there is 0.2 per cent of the Australian market'. and begin declining as electric and hybrid
growing momentum in the local market as vehicles increase total share.

Looking ahead, total electric vehicles on the
road are forecast to reach over 2.56 million
or 13.2 per cent of total new Australian
vehicle sales by 2036, moving to 13.63
million or 61.5 per cent of all new vehicle

consumers and governments recognise
the benefits of electric vehicles and their
inevitable role in future transport.

sales by 20502
Figure 1: Adoption of electric vehicles
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Source: Projecting future road transport revenues 2015-2050, May 2015; Transurban analysis

Air and noise pollution

Air quality is an important environmental measure for our roads. Specific regulations are in place for maintaining air quality
within road tunnels and ensuring vehicle exhaust is appropriately diverted via tunnel ventilation systems. With zero tailpipe
emissions, electric vehicles will improve air quality near all Australian roads.

Road traffic has been identified as the most common noise source in Victoria and is associated with reduced community
amenity?. Electric vehicles are much quieter than conventional vehicles and will therefore improve amenity in communities
across Australia. However, quieter vehicles may present a risk to vulnerable road-users such as pedestrians, motorbikes and
road operation teams who may rely on vehicle noise to interact with the road environment.

2 AEMO 2017, Electric Vehicles Insights, prepared by Energia
3 Beyond Zero Emissions 2016, Zero Carbon Australia Electric Vehicles

Transurban Queensland submission—September 2018 5
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Preparing roads for
electric vehicles

As a road operator, we're considering how
electric vehicles might impact how we
design, build and manage our roads. We're
working with industry experts to review the
impact of electric vehicles on our roads.

The way we detect and respond to traffic
incidents may change in order to address a
growing electric vehicle fleet. For instance,
lithium battery fires are expected to be
high intensity and can take longer to
extinguish than gasoline fires. In addition
the potential release of toxic fumes may
also require emergency services to wear
self-contained breathing apparatus and
use hoses that spray fog and special
ventilation fans that push air out at a high
velocity to protect bystanders downwind of
the fire*.

In instances where vehicles run out of fuel,
mobile charging units will likely need to be
made available along with charging stations
at each breakdown bay.

As highlighted earlier, electric vehicles

also emit less exhaust and are quieter
which we would consider in the design and
operations of roads into the future.

Erosion of fuel excise

Australia, like most countries, is currently
reliant on a century-old funding system
that will not survive the transport
revolution.

Every year there are more fuel efficient and
electric vehicles on the road. As depicted
in Figure 2, the result is that fuel excise,
which currently contributes 52 per cent of
total road-related revenue from all levels
of government, is declining at 16 per cent
eachyear, and, in short, coming to an end®.

Australia needs to reform its road funding
model to provide a fair and sustainable
system that is built on a principle of those
who benefit, pay. This will allow us to invest
and use the infrastructure more efficiently
and provide a revenue stream that is
aligned with actual road use.

Figure 2: Australia’s declining fuel excise revenue
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For many years, the need for road funding
reform has been gaining momentum.

Nationally significant bodies such as
Infrastructure Australia, the Productivity
Commission, Bureau of Infrastructure,
Transport and Regional Economies, the
Australian Automotive Association and
Infrastructure Partnerships Australia as
well as the Henry Tax Review and Harper
Review all advocated for change. These
groups have highlighted Australia’s
demographic changes, stretched
government budgets, declining fuel excise
and the inequity of the current system as
worthy triggers for reform.

While this groundswell provides impetus
for change, without understanding
Australians’ views and behaviour towards
road pricing systems, reform will always
remain theoretical.

Baseline

Low case

Actual Projections

2000 2005 2010

2015 2020 2025 2030

YEAR

2035 2040 2045 2050

Source: Transurban analysis; Bureau of Infrastructure, Transport and Regional Economics, Australia Infrastructure Yearbook 2015; CSIRO (report for the NTC), Projecting future road

transport revenues 2015-2050, May 2015

4 Tesla Model X Emergency Response Guide, available, < https://www tesla.com/sites/default/files/downloads/2016_Model_X_Emergency_Response_Guide_en.pdf >
> Bureau of Infrastructure, Transport and Regional Economics, Australian Infrastructure Statistics—Yearbook 2017, available
< https://bitre.gov au/publications/2017/files/yearbook_2017.pdf >

QLD Transport and Public Works Committee Inquiry into Transport Technology
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Section 5:
Trends

Submission No. 017

Connected and automated vehicles (CAVs), along with smarter roads and changing attitudes towards
mobility offer the potential to improve the efficiency, safety and accessibility of our roads within the next

20 years.

Connected and Automated Vehicles

CAVs have the potential to significantly
improve traffic flow, efficiency and safety
across the road network. An estimated 90
per cent of road incidents are the result of
human error.

Within the next 20 years we may see
lane-use capacity increase as CAVs are
introduced. Connected vehicles will be
able to travel in ‘platoons’ with two or more
vehicles travelling more closely together
by communicating with each other to
coordinate their acceleration and braking.
Once penetration of CAVs reaches a
threshold level, different approaches such
as dedicated lanes could be considered to
manage the coexistence of automated and
manually-driven vehicles.

CAVs also have the potential to give sectors
of the community who face mobility
challenges, including older people and
those with disabilities, access to new
transport options.

Vehicles with partial-automation features
are already driving on Australian roads,
and the emergence of more advanced
vehicles is imminent. How quickly Australia
can prepare its systems, regulations,
infrastructure and communities for

the arrival of CAVs will underpin their
successful introduction.

Shifting the driving task from humans to
vehicles is incredibly complex and touches
all aspects of the transport industry.
Existing rules for vehicle manufacturers,
insurance, road operations, and driving

all need to be revised. This process will
involve significant legislative change, and
the development of new regulations and
guidelines that ensure public safety and
foster innovation. National bodies such

as the National Transport Commission
(NTC) are critical to progressing these
considerations. The NTC is working with
state governments on a uniform phased
reform agenda to support the introduction
of vehicles with automated driving systems.

Figure 5: CAVs will fundamentally change how we travel

Improved safety

Increasing interconnection
and automation removes
human error, reduces
accidents, and improves the
long run (total) throughput of
the facilities.

QF

New mobility options

Automated vehicles have the
potential to stimulate longer
trips and can provide new
mobility solutions for freight
/ delivery, and for those
otherwise unable to drive.

potentially increasing

vehicles.

Changed ownership model

Driverless vehicle services
could accelerate a shift from
private vehicle ownership
towards shared mobility,

The uniform laws are expected to be
introduced from 2020.

Physically preparing Australia’s roads for
CAVs will also be a substantial task.

In a recent assessment of 20 countries’
preparedness for automated vehicles,
Australia ranked 14*. Australia received
the maximum score for the quality of our
mobile networks but only average ratings
for the quality of our roads, availability of
4G and our preparedness for the future
electrification of vehicles®.

Infrastructure upgrades generally require
long lead times and come at significant
cost. As a country we urgently need to
understand if we have to retrofit sections
of Australia’s almost eight million square
kilometres of local and arterial roads and
motorways, which would benefit from CAV-
ready technology and infrastructure.

Improved infrastructure use

The introduction of
platooning allows smaller
headways, higher speeds, and
more efficient use of existing
lanes.

ridesharing / high occupancy

6 KPMG 2018, Autonomous Vehicles Readiness Index

QLD Transport and Public Works Committee Inquiry into Transport Technology
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Case study: CAV trials

Transurban has conducted trials in Melbourne, Sydney and the United States to understand how CAVs will interact with road infrastructure.

Transurban Queensland (TQ) is preparing to conduct trials in Brisbane, commencing October this year. The trials have two components,
the first being to explore how partially automated vehicles (level 1 and 2) interact with the motorway network around Brisbane. The second
component will look at reducing congestion using innovative approaches involving connected vehicle communications.

TQ has established a reference group of government and industry stakeholders to inform the development of the trials.

Transurban Queensland submission—September 2018
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Shared mobility

Products and services within the

sharing economy are becoming more
commonplace, leading some people to
reassess whether they need to own a
car themselves. Instead of owning a car,
which can be expensive, people in urban
and suburban areas might be better off
accessing one when they need it through
apps like GoGet or Uber.

The move away from car ownership and
towards new shared models of mobility
is reflected in the declining proportion of
young people who hold a driver’s licence.
In Australia, the decline has been noted
by motoring bodies such as the RACY,
reporting that licensing rates for young
adults aged 18 to 24 have decreased by
18 per cent since 2001, with over a third of
Victorian adults aged 18 to 24 in 2016 not
holding a driver’s license’.

Ride sharing and carpooling is likely to
reduce the cost of travel and free up
parking spaces, however it's unclear what
the impact will be on net vehicle kilometres
travelled.

A study of seven major US cities found

a strong correlation between increasing
ride-hailing and households reducing their
number of vehicles®. While car ownership
may decline, we could see a greater
amount of kilometres travelled by a smaller
fleet of vehicles.

Despite additional vehicle kilometres,
it's expected that congestion could still
be reduced by improvements in vehicle
connectivity, ensuring vehicles are well

coordinated with synchronised traffic flows.

RACV 2017, Young Adult Licensing Trends—2017 Update

Transurban encouraging ride
sharing on the roads

Different transport choices, such as ride
and car sharing, are gaining momentum
as cities face increasing populations and
demand for infrastructure.

The impact that carpooling would have

on congestion and the environment is
significant. But beyond this, widespread
carpooling offers important social benefits
too. Shared-vehicle services give users
access to transportation on an “as-needs”
basis, eliminating on-going costs of
ownership.

In association with the Banksia Foundation,
which promotes sustainability, Transurban
has launched a challenge to encourage
carpooling on Transurban toll roads in
Australia. Through the Banksia Ignite
Challenge, Transurban is calling for ideas
that will significantly increase the use of
carpooling on toll-roads.

As an incentive, the challenge has $15,000
prize money, with two runner-up prizes of
$5,000 each. Transurban will choose one
or more of the solutions to develop into a
proof of concept.

Transurban already encourages ride-
sharing on its roads in the United States.

In Washington DC, Transurban operates
express lanes. These consistently deliver
a predictable travel time, no matter what
time of the day. They do this by changing
the toll based on demand—a model called
dynamic pricing . Motorists can drive

on these lanes for free if their vehicle is
classified as high occupancy , thatis, with
three or more occupants including the
driver.

Travel and demand management options
such as these will become increasingly
accessible as mobility as a service
applications become more widespread and
sophisticated, integrating mability service
platforms.

Submission No. 017
Mobility as a Service

The service-based consumption of
transport is disrupting and shaping the
future of transport. Also known as ‘mobility
as a service' (Maa$), this new approach to
accessing transportation services will have
wide-ranging implications for the entire
transport ecosystem, and how we integrate
movements.

Maas describes the shift towards providing
customers with individually targeted travel
options delivered in a convenient way, such
as through a smartphone app. Service
providers will package up transport options
with real-time route information and online
payment. This service will require providers
to take a holistic view of the transport
offering, combining public transport with
car travel options. To do this, data from
various modes of transportation must be
accessible and developed in such a way
that allows for integration and comparison
within the transport network.

As technology develops and customer
expectations of mobility services change, it
will be critical for governments to facilitate
innovation, especially by the private sector,
by providing timely access to relevant
public data sets.

As it stands, Australia’s infrastructure data
is fragmented. It assumes that travellers/
commuters have already predetermined
their time and mode of travel, and will
source information regarding their trip
accordingly. There are no data sets
currently available that combine public
transport options with traffic conditions
and other services, which would provide
travellers with a range of options.

The need for a national framework for
public data sharing and accessibility is
essential and Transurban is willing to assist
government as this develops.

5 IMOVE, Smart shared mobility and potential implications for levels of congestion, available < https://imovecrc.com/news-articles/intelligent-transport-systems/smart-
shared-mobility-implications-for-congestion/ >, accessed 14 August 2018

12
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Changed conditions ahead report

QLD Transport and Public Works Committee Inquiry into Transport Technology

Page No. 19




Inquiry into Transport Technology Submission No. 017

Page No. 20



Inquiry into Transport Technology Submission No. 017

Page No. 21



Inquiry into Transport Technology Submission No. 017

Page No. 22



Inquiry into Transport Technology Submission No. 017

Page No. 23



Inquiry into Transport Technology Submission No. 017

Page No. 24



Inquiry into Transport Technology

TIME-OF-DAY CHARGING

In contrast, the time-of-day charging option applied one peak
and one off-peak rate to all road usage regardless of location.
The study's testing of behavioural responses to time-of-day
charging showed no overall substantial change in participants’
usual driving patterns when the option was applied. This does
not necessarily mean that time-of-day charging would not have
application in Australia, but rather, the charging signal needs to
be clearer for users, and more specific in application before it can
effectively address demand issues for targeted geographic zones
or roads. Time-of-day charging has already been successfully
implemented internationally.

OVERALL FINDINGS

Setting clear objectives for a user-pays system in Australia will
underpin its effectiveness. The extent to which addressing
congestion is prioritised alongside the restoration of a
sustainable funding base for Australia’s road networks will

be an important consideration for policymakers.

The study demonstrates that a user-pays system could provide
a sustainable funding source . It also demonstrates the flexibility
a user-pays system could offer in enabling a wide range of price
signal options to help manage demand. Furthermore, it shows
that Australians are open to discussing user-pays as a viable
alternative to the current system.

SYSTEM DESIGN

Study participants provided insights into several elements that
need to be considered in the design and implementation
of any new system, including:

« transparency and awareness
+ choice

- fairness

- technology

- privacy and information security.

TRANSPARENCY AND AWARENESS

By trialling a direct and transparent way of paying for their road
use, study participants became more aware of their driving
behaviours. In line with results from national market research,
participants had a low awareness of their road use with only

20 per cent accurately stating how many kilometres they drove
or trips they made each week, month or year. By experiencing

a user-pays system over the duration of the study, participants
became more aware of their road use, with one in two reporting
their awareness had increased (47 per cent).

Submission No. 017

Participants were three times more likely to look at the travel
statements they received in the mail rather than visit the website
to monitor their road use (94 per cent versus 31 per cent) and
gained more information from that direct and proactive
communication channel.

Through exposure to information, participants'understanding of
the current road-funding system also increased by 23 per cent.

With this understanding came greater appreciation of today’s
challenges. Thirty-five per cent of participants who were
uncomfortable with the current system said so because they
believed the system should be user-pays. This contrasts with only
11 per cent for those who had not experienced a charging option.

While achieving an understanding of the current road-funding
system was important for participants to recognise the need for
reform, ultimately their awareness of their own road use only
increased after they had experienced a more transparent system.

130"

CHOICE

Thirty per cent of participants said they changed their road
use during the study. Participants who trialled the usage and
congestion-based options reported greater use of alternative
transport modes. Of those who provided details, 30 per cent
said they had used more public transport; 23 per cent said
they walked more; and five per cent said they cycled more.

REPORTED
CHANGING
THEIR

ROAD USE

Practical access to alternative transport modes emerged as a
key factor in determining participants’ ability and willingness
to change their road use. Wider societal factors, such as
flexibility in work hours, also played a role. Ensuring Australians
can make genuine choices about how and when they use the
roads will be critical in meeting the demand-management
objectives of any new system.

FAIRNESS

Participants expected any new system would be fair for all
users, including regional drivers, and would provide adequate
protections for the vulnerable. They also expected that with
the introduction of any new system, existing road-related
charges would be eliminated and funding raised would be
hypothecated into transport networks.

6 | TRANSURBAN MELBOURNE ROAD USAGE STUDY
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GETTING THE MOST OUT OF EXISTING
INFRASTRUCTURE

While introducing a sustainable funding source to meet our
infrastructure needs is critical, we must also look for opportunities
to use our existing transport infrastructure more efficiently.

Increasing congestion is impacting parts of Australia’s urban
road networks, with workday morning and afternoon peaks
extending travel time, reducing journey time predictability
and impacting productivity and the experience of road users.

The economic cost of road congestion has been estimated
at $13.7 billion in 2011 and is expected to grow to $53 billion
by the 2030s."

Congestion is not limited to road networks. Public transport
systems also experience significant variations in passenger
numbers during peak and off-peak periods.

Outside of peak periods, road networks are under-utilised
(Figure 8). These inefficiencies present opportunities for easing
congestion. A vast range of approaches to peak spreading,
including price signalling, has been tried around the globe
and implemented in some places.

Technology application and demand management represent
an opportunity to improve traffic flow without necessarily
building more physical roads or adding new lanes.

Submission No. 017

FIGURE 8. AUSTRALIAN CITY TRAFFIC PROFILE
ON AN AVERAGE WORKDAY

UNDER-UTILISED ROAD CAPACITY | |

VEHICLES PERHOUR

12 3 456 7 8 9 10M1213MX4151617 1819202022324
HOUR OF DAY

Source: Transurban (2016) for illustrative purposes only

‘ ‘ Something probably needs to be done,
doesn't it, with the way the roads are,
and with the way traffic is escalating all the time.

Lenore | Bentleigh

FIGURE 7: ROAD REVENUE CONTRIBUTIONS

Measure: 2006 2015 2016

Fuel excise: Holden Commodore* Toyota Corolla** BMW i3 (electric vehicle)
Fuel economy (L/100km) 109L 6.1L oL

Litres of fuel used 1,367L 765L oL

Annual fuel tax $541 $303 $0

revenue contributions

Annual vehicle $387 $297 $260

registration fee***

Total contribution to $928 $600 $260

Australian road revenue

Total annual travel of 12,540 kilometres is based on the average annual kilometres travelled by Melbourne Road Usage Study participants.
* 2006 Holden VE Commodore Omega 4-Speed Auto (Commodore was 2006 top-selling passenger vehicle in Australia).

** 2015 Toyota Corolla Ascent Hatch 7-Speed CVT (Corolla was 2015 top-selling passenger vehicle in Australia).

*** Vehicle registration fees vary between states and territories. Some states and territories also offer discounts for fuel-efficient vehicles

and vary fee prices according to the vehicle weight.
Fees used here are based on the national average for each vehicle shown.

11 Infrastructure Australia, Australian Infrastructure Audit, 2015, page 32

n
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MEASURING BEHAVIOUR UNDER
A USER-PAYS SYSTEM

GPS devices were installed in the newest vehicle of each
participant’s household. These devices collected information
such as the number of trips made; the start time and duration
of each trip; and distance travelled and location covered.

In the first phase of the study, participants drove under normal
conditions, to establish their baseline road usage. In order to
obtain usual driving patterns to form the baseline, participants
were not provided with any information about potential
charging alternates upfront.

Once the baseline was established, participants were then asked
to choose or were allocated a usage-based charging option and
observations were made on how their behaviours changed,

if at all. On completing this phase, a group of 675 participants
was randomly allocated one of two congestion-based charging
options and their travel data was compared against their baseline
data to determine if any behavioural changes had occurred.

MEASURING ATTITUDES AND PREFERENCES
TOWARDS A USER-PAYS CHARGING SYSTEM

Participants were surveyed at key points throughout the study
to find out how their attitudes changed as they experienced
road charging first-hand. Participants were surveyed on their:

- awareness of and attitudes towards road funding in Australia

- attitudes towards different user-pays charging options
trialled in the study

- shifts in awareness and attitudes after experiencing
user-pays, particularly in relation to perceived behavioural
changes, knowledge levels, technology use and
communication channels.

On completion of the study, participants were asked to
complete a final survey by phone, with additional questions
relating to the use of the GPS devices in their vehicles and
their own assessment of any awareness and attitude shifts
after experiencing road charging. More in-depth feedback
on the study experience was also collected through selected
participant focus groups and video diaries.
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SETTING ROAD CHARGES

The charging levels set for the study were not intended to
advocate for specific future road-charging levels or to indicate
any form of policy recommendation. For the purpose of this
study, the (then) current total government road infrastructure
expenditure and national road usage estimates were used as
the basis for charging calculations (Figure 10).

Simple, rounded charges were used for ease of explanation
and participant understanding.

USAGE-BASED CHARGING OPTIONS

The usage-based charging options used units of measurement
—trips and kilometres - to charge for road usage. Three usage-
based charging options were available (Figure 11).

Participants were invited to choose their preferred charging
option, and, where possible, this choice was accommodated.
However, to ensure adequate sample sizes across all three
charging options, some participants were allocated an
alternate when their preferred option was fully subscribed.

FIGURE 1. USAGE-BASED CHARGING OPTIONS

Option Charge

Charge pertrip  $1 per trip. Vehicle movement is
defined as a trip if the vehicle travels
more than 100 metres after being
stopped for at least five minutes

Charge perkm  10c per kilometre

Flat rate 10c per kilometre for a capped number
of kilometres, and 20c per kilometre for

all excess kilometres

‘ ‘ Working in health care, | understand

that research is a very important part
of learning and discovery, so | felt being a part of
road usage research might actually help long-term
planning for Melbourne’s roads.

Linda | Carrum Downs
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A STAGE-BY-STAGE GUIDE TO THE
MELBOURNE ROAD USAGE STUDY

2015

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

PLANNING AND DEVELOPMENT

Exploratory research, study design and pilot testing’

PARTICIPANT RECRUITMENT

Introductory letter sent; First survey conducted; GPS devices installed?

BASELINE DATA COLLECTION

Participants drove under ‘usual’ conditions?®

CONTROL GROUP DATA COLLECTION

Control group drove under ‘usual’ conditions for the study’s duration*

USAGE-BASED CHARGING OPTION

Three charging options introduced;
Second survey conducted®

PLANNING AND DEVELOPMENT CONTROL GROUP DATA COLLECTION

1 Transurban designed and developed the Melbourne 4 A control group of approximately 300 participants continued driving
Road Usage Study in consultation with technical specialists. under usual (baseline) conditions for the duration of the study.
Exploratory research, focus groups, representative sampling
design, technology development and pilot testing were USAGE-BASED CHARGING OPTION DATA COLLECTION

conducted prior to the launch of the main study. 5 Study participants were transitioned, via face-to-face interviews,

PARTICIPANT RECRUITMENT onto a usage-based charging option. Three options were tested:
- Charge per trip — $1 per trip

2 Anintroductory letter was posted to target households, . )
y P 9 - Charge per kilometre — 10c per kilometre

explaining that interviewers would be visiting households
to invite residents to join the studly. - Flatrate — 10c per kilometre for a capped number of kilometres

Interviewers visited the targeted households to recruit and 20c per kilometre for all excess kilometres.

participants. When a participant consented to join, interviewers Study participants drove under one of these charging options
recorded their vehicle information and household demographics, for three months. Their road usage data was collected throughout
conducted a survey and installed a GPS device in his/her vehicle. this period. Participants also received monthly travel statements
A $100 gift card was provided to each participant as an incentive detailing their road usage and associated charges. Participants
for joining. The control group was recruited at the same time. accrued piggybank credits when they reduced their travel.
BASELINE DATA COLLECTION A second survey was also conducted.
3 Each participant’s usual (baseline) driving data collection CONGESTION-BASED CHARGING OPTION
commenced following the successful installation of DATA COLLECTION
a GPS device. A minimum 35 days of usual road usage » -~ )
data (with no charging options applied) was collected 6 575 stgdy participants were transitioned, via facg—to—face N
(not including the end-of-year holiday period). interviews, onto congestion-based charging options. Participants

were assigned one of two options:
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2016
MAY JUN JUL AUG SEP PARTNER

ACKNOWLEDGEMENT

A multi-disciplinary team led by Transurban
delivered the Melbourne Road Usage Study.
This included social research and behavioural
change professionals, technology and traffic
modelling specialists, data technicians

and statisticians.

This team included:

DATA COLLECTION .
- Concepts of Change, behaviour-change

and survey design consultants

CONGESTION-BASED CHARGING OPTION DATA COLLECTION - Ctrack, vehicle tracking systems supplier

Two demand-management charging options introduced; . |pSOS, market and social research specialists
Third survey conducted®
+ Optus, telecommunications supplier
PARTICIPANT CLOSE OUT

) - Symbolix, analysis and statistical consultants
Final survey conducted;

i 7 . . . .
Piggybank payments made - Newgate Communications, communication

consultants
- Cordon (area) - 8c per kilometre plus a daily $8 cordon

area access charge to enter or move within a defined zone . Newgate Research market and social
in inner-city Melbourne from Monday to Friday, 7am to 6pm o
research specialists

- Time of day - 15c per kilometre during peak hours
(Monday to Friday, 7am-9am and 3pm-6pm); 8c per kilometre
at all other times, with prices applicable in all areas. In addition, a study reference group was

From this point, participants'road usage was charged according established comprising federal and state

to their new charging option. A third survey was also conducted. td ¢ ts industry bodi

Participants drove under their new option for two months, and their government aepartments, Industry bodies

road-usage data was collected throughout this period. Participants and motoring associations. Through regular

continued to receive monthly travel statements, this time detailing ith th q h f

their road usage and associated congestion-based charges. engagement with the study team, the reference
group provided valuable guidance that helped

PARTICIPANT CLOSE OUT shape the study design and implementation.

7 On completion of the charging option phase, a final survey
was conducted by phone. GPS devices were returned and
total piggybank balances were paid to participants. Transurban thanks the 1,635 StUdy
participants for taking part in this landmark
study and providing their perspectives
on road funding, usage and charging.

ANALYSIS AND REPORTING

Each participant’s baseline data was compared with their usage
and congestion data to identify road-usage behaviour changes.
Survey responses were also compared to identify shifts in
understanding and attitudes to road funding over time.

23
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STUDY DESIGN IN DETAIL

The study was designed with a staggered Before-After, Control-
Impact structure to show differences in daily travel between
participants driving under the charging options and a control
group of approximately 300 participants. The control group’s
driving patterns were applied to the data collected from
participants driving under the charging options, the “treatment
groups, to enable necessary adjustments to account for variations
in road use caused by seasonal impacts and other external factors.

The usage and congestion charging options were applied to the
treatment groups consecutively to allow for assessment of both
sets of data independently and to ensure the manageability of
communications. In addition, the size of each treatment group
was balanced to ensure adequate sample sizes across all charging
options. Participant opt-out rates were monitored throughout
the study to ensure minimum group sizes were maintained.

Detailed analysis and statistical modelling techniques were
developed by Transurban’s internal data specialists in accordance
with guidelines from independent professionals.

As part of the participant sampling approach, a sample
weighting matrix was developed to map participant responses
against a response expected of the broader Melbourne
population. Three dimensions were selected for weighting
matrix alignment: number of household occupants, dwelling
type and home ownership.

REPRESENTATIVE SAMPLING

The study sample was determined using stratification and a
household cluster design using the Australian Statistical Geographic
Standard (ASGS) to ensure that (as far as possible) every dwelling

in Greater Melbourne had equal probability of selection.

Households were sampled from all listed private residences in
Greater Melbourne; household selection was restricted to Statistical
Area 1s (SA1s) with greater than 120 dwellings. SA1 is the second

smallest grouping of households under the ASGS and typically
ranges from 100 to 300 dwellings (or between 200 and 800 people).

Ninety SA1s were targeted for recruitment with a further 30
identified and held as reserves in case of non-response. This is
known as household clustering, which involves choosing groups of
households in the same neighborhood. Clustering offers efficiency
in the field as field workers can approach multiple households for
recruitrnent in a short period of time. However, it can come at a
small statistical cost as households within a certain area may have
similar behaviours. This potential effect was tested and accounted
for using standard statistical techniques during the analysis phase.

The sample was segmented into three geographical zones to
ensure adequate coverage and representation. The zones were
defined at a Statistical Area 3 (SA3) level. The zones reflected distinct
regions in Greater Melbourne related to the different access to
public transport options experienced by Melburnians (Figure 26).

PILOT STUDY

The study design, sampling approach and targeted
communication methods were tested and refined
through a 70-participant pilot conducted prior to the
full-scale study.

Field testing the methodology — from recruitment
through to data collection and its findings — provided
valuable insights that informed the design and operation
of the study.

Data collected during the pilot study was excluded from
the main study’s data and analysis.

Within each target household, the most modern vehicle was
chosen for the study participant. In a small number of cases
(79) where the most recent vehicle was not available, the
next newest vehicle was chosen.

The participant was the main driver of the targeted vehicle.
Where households indicated during recruitment that there
were joint main drivers, one was selected.

The configuration of the final treatment group was informed
by a statistical power analysis suggesting a sample size of
300 in each treatment group would be required to optimise
opportunity to detect a material change in behaviour that
could be attributed to the charging option trialled, as well

as a control group of 300 participants.

WEIGHTING AND CORRECTIONS

The demographic data gathered in the recruitment phase
demonstrated that households in the study were broadly
representative of the households of the Greater Melbourne
region. Differences in demographics were addressed through
weighting and post-stratification correction (using Australian
Bureau of Statistics'Census 2011 as target values for home
ownership, dwelling type and number of occupants).

Some slight differences in the participant demographics
remained as an outcome of choosing the newest vehicle in each
household rather than a random participant within a household.
For example, the under-30 age class was under-represented,
while full-time workers were slightly over-represented. There
was also a minor over-representation of higher incomes and
under-representation of lower incomes. The nature and small
magnitude of these differences did not affect the strength of
the statistical analyses.
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STUDY DESIGN IN DETAII

USAGE AND CONGESTION CHARGE DATA
COLLECTION

Once a participant’s baseline data was established, they were
progressed into the charging-options stages. Data was collected
to identify whether, and how, participants changed their
road-usage behaviour under different charging options.

Three months of individual participant data was collected
during testing of the usage-based charging options, and
two months of individual participant data was collected
during testing of the congestion-based charging options.
Participants moved from one stage to the next on a rolling
schedule. To complete testing within the study timeframes,
recruitment for the congestion-based charging stage was
concluded once the quota of approximately 300 participants
for each charging option was reached.

ANALYSIS APPROACH

The main objective of the study was to characterise the
behaviours, attitudes, understanding and preferences of
Melbourne motorists towards different road-charging options.

Behaviour (travel patterns) and stated attitudes were compared
across groups and before-after treatment using a mixed, general
linear modelling approach. Analysis was undertaken by response
variable (number of trips per day, average distance per trip or
distance per valid travel day) and the individual factors
potentially influencing the mean (such as treatment group,
strata, and so on).

Weighted regression models were applied to the data in order
to discount any impacts of a cluster effect due to the sampling
approach used. That is, where households within a certain
area may have more similar patterns than households of the
broader region.
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As is expected in non-compulsory research, not all participants
completed final surveys within the study timeframes, and the
number of participants included in the attitudinal results
varies accordingly.

The study’s analytical approach was designed in conjunction
with independent specialists in statistics, market research and
behavioural change. Aggregate-level analyses across sampling,
weighting, and attitudinal and behavioural change were
performed by these spedialists to ensure the accuracy of

the findings.

Beyond analyses undertaken at the aggregate level, more
detailed examinations were undertaken to explore particular
areas of interest. One example is the extended analysis
undertaken to explore the behavioural differences (if any)
across and within the different charging options. Notes have
been included where analysis of behavioural and attitudinal
results differed from the approach outlined in this section.'?

PARTICIPANT ENGAGEMENT

An engagement approach was specifically designed for
Melbourne Road Usage Study participants, to offer support
and access to information through a range of channels.

The communications program was aligned to two broad
objectives, namely, to ensure effective-yet-unbiased participant
communication and to provide ongoing support for participants.
The strategies used to achieve these objectives are outlined

in Figure 29.

FIGURE 29. COMMUNICATION STRATEGIES

Effective, yet unbiased, communications

Support for participants

- to ensure baseline road usage data was not influenced
by participant expectations or interpretations, initial
communications made no mention of user-pays or
other charging terminology

to ensure participants could contact the project team quickly,
reducing potential impacts on the data collection process,

a staffed 1800 enquiries number, open from 8am to 8pm,
seven days a week and an email address were established

- simple visual concepts such as easily recognisable icons
and travel statements that are visually similar to other
common household account statements were created

an online portal where participants could find frequently
asked questions and access more detailed information
was also available with content updated daily

12 For example, refer to the direct and descriptive analysis for high change group on page 32 of this report.
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FIGURE 45. TIME-OF-DAY PARTICIPANTS, TRIP
START BY TIME OF DAY (BASELINE)
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option — peak charge, off-peak charge, morning peak period
and afternoon peak period. Only 27 per cent of participants
could recall the peak charge associated with the time-of-day
option, compared with 46 per cent recalling the cordon access
rate in that charging option.

This does not necessarily mean that time-of-day charging
would not have application in Australia, but rather, that the
charging signal needs to be clearer for users, and more specific
in application before it can effectively address demand issues
for targeted geographic zones or roads. Time-of-day charging
has already been successfully implemented internationally.

FIGURE 46. PARTICIPANTS’ COMFORT WITH
TIME-OF-DAY CHARGING AFTER EXPERIENCING
THE OPTION
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OVERALL FINDINGS

The behavioural and attitudinal testing conducted as part of

the study demonstrated that a user-pays system can provide

a sustainable funding source. It also demonstrates the flexibility
a user-pays system could offer in enabling a wide range of price
signal options to help to manage demand. Furthermore, it found
that Australians are open to discussing this as a viable alternative
to the current system.

Setting clear objectives for a user-pays system in Australia

will underpin its effectiveness. The extent to which addressing
congestion is prioritised alongside the objective of restoring

a sustainable funding base for Australia’s road networks will
be an important consideration for policymakers.

Internationally, different forms of congestion charging
have been successfully applied to manage demand
and achieve other policy objectives, giving an indication
that it could be an effective mechanism for Australia.

Transurban’s dynamically priced 495 and 95 Express Lanes
in the USA, provide real-world examples of how pricing
signals and technology can be used to manage demand,
deliver consistent service levels for motorists and achieve
other policy outcomes in the busiest transport corridor
in the East Coast. Based on a sophisticated algorithm,
the toll-price increases and decreases depending on
traffic density and ensures a minimum average speed
of 55 miles per hour and 45 miles per hour for the 95
and 495 Express Lanes respectively.

EFFECTIVE APPLICATION OF CONGESTION CHARGING - TWO EXAMPLES

During peak periods, traffic speeds on the 95 Express
Lanes are on average 40 per cent higher than on the
adjacent general purpose lanes.””

Singapore has successfully used peak/non-peak
incentives to help manage demand in conjunction
with a geography-based charging signal. Despite

its population growing by 140 per cent and rapid
expansion of its national fleet, traffic volumes travelling
into the city during morning peak hours are less now
than in 1975, when road pricing was first introduced.
The city also enjoys some of the world’s highest
peak-hour traffic speeds.'

15 Transurban Investor Day presentation, 2016
16 Menon, A.P. and Loh, N,, Singapore's Road Pricing Journey — Lessons Learnt and Way Forward, Journeys,
2015 (https//www.lta.gov.sg/Itaacademy/pdf/J15Nov_p18Menon_SingaporesRoadPricing.pdf)
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STUDY FINDINGS

FAIRNESS

Of participants who said they would be comfortable paying for
roads in a new way, 15 per cent highlighted aspects relating to
fairness that would need to be addressed in any future system.

When considering a real-life application of road-usage charging,
study participants wanted to see benefits flow across the entire
community and transport network. They said they wanted to
see the existing road-related charges eliminated and the funding
raised from road usage put directly towards transport projects
and maintenance.

Participants reinforced the need for any new system to provide
protections for vulnerable and disadvantaged community
members. In considering differences between urban and
regional road users, some noted that while regional Australians
currently contribute to road funding via fuel excise and other
charges, they see relatively little investment going into the roads
they pay to use. Some living outside the inner city said they want
to see their financial contributions provide benefits within their
own communities.

Study participants imagined any new system would need to be
fairer for all, with safeguards and measures to deliver enduring
benefits for all the community, including:

- removing all current charges, including fuel excise,
registration, licence fees and stamp duty

putting funding raised towards construction and
maintenance across transport networks

taking a total transport network approach, including
providing access to viable, efficient and cost-effective
public transport alternatives for those in inner, middle
and outer-urban areas and in regional Australia

providing protection for the vulnerable in our communities

looking at options for changing standard working hours and
extending or changing essential services opening hours to
create more freedom of choice in when and how people travel.

INSIGHT: DELIVERING FAIRNESS

Study participants expected any new system to be
fair and equitable for all users. They also expected
that other taxes would be eliminated to make way
for the introduction of a user-pays system.
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Taking the first steps in testing practical user-pays options, the
study focused on motorists living in the Greater Melbourne
region. Reflective of Melbourne's population demographics, the
vast majority of participants lived in urban areas, with some living
on the city fringes. This study acknowledges that any user-pays
system could impact regional Australians in different ways to
those living in cities. These impacts would need to be considered

in the design and implementation of any new system.

‘ ‘ Ifother charges were to be brought in such
as dollars per kilometre, | believe then there

should be rebates through other existing methods of

funding roads at the moment. For instance it could be

adiscount in petrol prices or your car registration could
be halved or something like that.

David | Forest Hill

Well, I think if you were paying money for each kilometre
you drove then surely there would have to be some
reduction in your registration | would imagine,
otherwise it would work very well.

Lenore | Bentleigh
A user-pays system might be a little bit fairer. So the

people that don't use their vehicles as often are not
paying for those who use their vehicles a lot more.

Cam | Whittlesea
Road pricing is going to be a more direct cost for the

road usage than the indirect costs and the indirect
costs are going to disappeatr.

Frank | Dandenong North
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