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Section 2: 
Overview 
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.

Image courtesy of Volvo Australia
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Section 3: 
Response to inquiry
The invention of mass-produced automobiles was a defining feature of the 20th 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 
triggering the biggest revolution of the 
transport sector since cars replaced 
horses. The impact of this revolution will be 
far reaching.

Significantly, it also provides a tipping 
point for changing how we fund, build and 
maintain road infrastructure. 

Our growing population and progressive 
urbanisation are challenging our transport 

system. Simultaneously, our ageing 
population is placing increasing demands 
on health, aged-care and other services, 
further stretching government budgets 
across a broad range of service provisions 
including infrastructure.

It is important that action be taken by 
government now to ensure the readiness 
of our communities for the transport 
revolution. 

Our recommendations in support of this 
objective are contained in the table below 
and referenced throughout the report. 
Transurban welcomes further discussion 
with the Committee on matters included  
in this submission.

CORE AREA RECOMMENDATIONS

1.  Road-user 
charging

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

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.  Connected and 
automated 
vehicles (CAVs)

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

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.  Mobility as a 
Service

Ultimately transport networks will become integrated with users moving seamlessly between different modes of 
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.
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Figure 2: Australia’s declining fuel excise revenue 
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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 fire4. 

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 
each year, and, in short, coming to an end5. 

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.

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. 

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

< https://bitre.gov au/publications/2017/files/yearbook_2017.pdf >

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
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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. 
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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 RACV, 
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 license7. 

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 vehicles8. 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. 

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 , that is, 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 mobility service 
platforms.

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’ (MaaS), 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.

7  RACV 2017, Young Adult Licensing Trends—2017 Update
8  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
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6 | TRANSURBAN MELBOURNE ROAD USAGE STUDY

EXECUTIVE SUMMARY

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).

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. 

30% REPORTED 
CHANGING  
THEIR  
ROAD USE

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. 

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.
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22 | TRANSURBAN MELBOURNE ROAD USAGE STUDY

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

USAGE-BASED CHARGING OPTION 

Three charging options introduced;  
Second survey conducted5

PLANNING AND DEVELOPMENT
1  Transurban designed and developed the Melbourne  

Road Usage Study in consultation with technical specialists.  
Exploratory research, focus groups, representative sampling  
design, technology development and pilot testing were 
conducted prior to the launch of the main study.

PARTICIPANT RECRUITMENT
2  An introductory letter was posted to target households,  

explaining that interviewers would be visiting households  
to invite residents to join the study.
Interviewers visited the targeted households to recruit  
participants. When a participant consented to join, interviewers 
recorded their vehicle information and household demographics, 
conducted a survey and installed a GPS device in his/her vehicle.  
A $100 gift card was provided to each participant as an incentive 
for joining. The control group was recruited at the same time.

BASELINE DATA COLLECTION
3  Each participant’s usual (baseline) driving data collection 

commenced following the successful installation of  
a GPS device. A minimum 35 days of usual road usage  
data (with no charging options applied) was collected  
(not including the end-of-year holiday period).

CONTROL GROUP DATA COLLECTION
4  A control group of approximately 300 participants continued driving 

under usual (baseline) conditions for the duration of the study.

USAGE-BASED CHARGING OPTION DATA COLLECTION
5  Study participants were transitioned, via face-to-face interviews,  

onto a usage-based charging option. Three options were tested: 
• Charge per trip – $1 per trip
• Charge per kilometre – 10c per kilometre
• Flat rate – 10c per kilometre for a capped number of kilometres 

and 20c per kilometre for all excess kilometres.

Study participants drove under one of these charging options  
for three months. Their road usage data was collected throughout  
this period. Participants also received monthly travel statements 
detailing their road usage and associated charges. Participants  
accrued piggybank credits when they reduced their travel. 
A second survey was also conducted.

CONGESTION-BASED CHARGING OPTION 
DATA COLLECTION
6  675 study participants were transitioned, via face-to-face  

interviews, onto congestion-based charging options. Participants 
were assigned one of two options:

2015

PLANNING AND DEVELOPMENT 

Exploratory research, study design and pilot testing1

PARTICIPANT RECRUITMENT

Introductory letter sent; First survey conducted; GPS devices installed2

BASELINE DATA COLLECTION

Participants drove under ‘usual’ conditions3

CONTROL GROUP DATA COLLECTION

Control group drove under ‘usual’ conditions for the study’s duration4

A STAGE-BY-STAGE GUIDE TO THE 
MELBOURNE ROAD USAGE STUDY
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MAY JUN JUL AUG SEP

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:

• Concepts of Change, behaviour-change  
and survey design consultants

• Ctrack, vehicle tracking systems supplier

• Ipsos, market and social research specialists

• Optus, telecommunications supplier

• Symbolix, analysis and statistical consultants

• Newgate Communications, communication 
consultants

• Newgate Research, market and social 
research specialists

In addition, a study reference group was 
established comprising federal and state 
government departments, industry bodies  
and motoring associations. Through regular 
engagement with the study team, the reference 
group provided valuable guidance that helped 
shape the study design and implementation.

Transurban thanks the 1,635 study 
participants for taking part in this landmark 
study and providing their perspectives  
on road funding, usage and charging.

2016

CONGESTION-BASED CHARGING OPTION DATA COLLECTION

Two demand-management charging options introduced;  
Third survey conducted6

PARTICIPANT CLOSE OUT

Final survey conducted; 
Piggybank payments made7

• Cordon (area) – 8c per kilometre plus a daily $8 cordon  
area access charge to enter or move within a defined zone  
in inner-city Melbourne from Monday to Friday, 7am to 6pm

• 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.

From this point, participants’ road usage was charged according  
to their new charging option. A third survey was also conducted.
Participants drove under their new option for two months, and their 
road-usage data was collected throughout this period. Participants 
continued to receive monthly travel statements, this time detailing 
their road usage and associated congestion-based charges.

PARTICIPANT CLOSE OUT
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.

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.

PARTNER 
ACKNOWLEDGEMENT

   DATA COLLECTION
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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. 

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. 

EFFECTIVE APPLICATION OF CONGESTION CHARGING – TWO EXAMPLES

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. 

During peak periods, traffic speeds on the 95 Express 
Lanes are on average 40 per cent higher than on the 
adjacent general purpose lanes.15 

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.16

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/ltaacademy/pdf/J15Nov_p18Menon_SingaporesRoadPricing.pdf )

FIGURE 46. PARTICIPANTS’ COMFORT WITH 
TIME-OF-DAY CHARGING AFTER EXPERIENCING 
THE OPTION 
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FIGURE 45. TIME-OF-DAY PARTICIPANTS, TRIP  
START BY TIME OF DAY (BASELINE)
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