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In 2008 the Jamison Group launched its first independent report A Roadmap for
Alternative Fuels in Australia: Ending our Dependence on Oil. The report presented a
clear guideline to securing a greener, less volatile tfransport energy future for Australia.

Since that time there has been considerable progress globally on developing
alternative fuels and ending their dependence on fossil fuels, yet Australia’s progress
has been slow.

Two years on and the Jamison Group’s hard work continues with this second
independent report, which highlights the challenges facing Australia in regards to this
critical issue. If nothing is done to develop new energy sources now, Australia will fall
further behind.

The risk of a looming $25 billion oil trade deficit alone should be enough to shock
decision-makers in Australia into action.

This report outlines the challenges we face, but also provides solutions to secure
Australia’s transport energy future. The NRMA hopes this report will lead to the
formulation of a national transport fuel strategy for Australia.

| commend the Jamison Group members, Mark Diesendorf, David Lamb, John Mathews,
Nick Burke and Graeme Pearman, for their continued efforts in this field. As long as
they continue to ignite debate there remains hope that Australia will succeed in securing
its transport energy future.

%@({ 2 ,/c»; C’.-Q___H,____

Wendy Machin e
President, NRMA Motoring & Services

helping people
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Executive Summary









Figure 1. Volume of liquid fuels required over time to meet anticipated increased demand for car transport

with the possible contribution to demand reduction due to components of the notional futures
scenario. Also indicated is the contribution to fuel demand from imports and national production.
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in terms of energy, fuel volume and
carbon dioxide (CO,) emissions reduction
from each of these components to
provide a picture of this notional future
shown, for fuel volume, in Figure 1.

This figure illustrates that in the future
Australia will be increasingly dependent
on imported oil just to meet business-as-
usual requirements. Growth in population
and numbers of vehicles will exacerbate
the situation. Even with the reductions
that could be made possible by the five
alternatives listed in the figure, it is
evident that Australia will still need to
import significant amounts of oil in 2030.
(For further explanation of this figure and
its consequences, refer o An Alfernative
Fuel and Technology Mix for Passenger
Vehicles in Australia, Section 4.5.)

We consider the gap between business-
as-usual (the top line) and national
production (the bottom line) for 2030 to
offer a dramatic wake up call as to why
alternatives must be developed and
implemented with the utmost priority.

6 Fuelling Future Passenger Vehicle Use in Australia Executive Summary

Figure 1 also illustrates that, even with
urgent action on the five listed alternatives,
the effect on the amount of fuel — and
therefore the emissions from the transport
sector — is very slow to show results for
the first 10 years. As we discuss in the
Alternative Fuel and Technology Mix report,
emissions savings are hard fo come by
and every alternative to oil can only offer
sustainability under stringent conditions.
This is likely to apply to every alternative
except the avoidance of wastage and
reduction of unnecessary trips. If we are

to obtain security over our fuel supply and
reduce the greenhouse gas emissions from
the transport sector within a decade, then
we must begin at once to make changes.

Fuel costs

In the months since the release of the
first Jamison Report, the number of news
items devoted to the price of fransport
fuel has fallen from the peak in 2007-08
because the Global Financial Crisis
caused a sudden drop in the global
demand for oil and the price crashed from
around $140 per barrel to less than $40.
On the other hand, despite the drop in oil
price, consumer demand for lower fuel
consumption cars continues. The range
of low fuel consumption cars on offer in
Australia has increased and it is evident
that car manufacturers are increasingly
promoting the fuel efficiency of their cars’
engines instead of their power.

This is a welcome change, but there are
signs that the market for larger vehicles
is recovering, with sales of four-wheel
drive vehicles increasing in recent
months. It is hard to know whether

this reflects a lack of environmental
awareness or a failure to appreciate
our vulnerability to oil price volatility or

a reaction to the evident reluctance by
governments to introduce strong actions



to reduce oil consumption and emissions,
such as by congestion charges or
mandatory fuel consumption standards.

Just as Australian motorists were protected
from the full brunt of the 2007-08 oil price
increases by the beneficial exchange rate
against the US dollar, they have been
partly shielded from recent oil price rises
by a weakened US dollar. The Australian
motorist has every right to feel lucky,

but little reason to be confident about the
future. The fall-back position, as usual,

is fo hope for the best and state that
“She'll be right, mate”.

The prospect of restricted fuel supplies
resulting from the disruption to the supply
of imported oil on which we are currently
55% dependent and more so each year,
is an unpleasant but real possibility.

We have virtually no strategic supplies

of fuel oil. How ironic might it be if we
had not enough fuel for our transport
while we continued to ship huge amounts
of natural gas energy under contract to
Japan, Korea and China?

We recognise that the recommended
alternatives will take time to implement.
This leads us to consider what could

be available in the case of a severe
shortage of imported oil. Australia would
have very limited ability to cope in the
event of an emergency because it has

no ready alternatives of sufficient scale
and no national strategic fuel reserve.

In such circumstances, the most readily
available sthort term measures could
include the use of hybrids, or natural

gas from existing distribution systems,
supplemented by new facilities for
accepting shipments of liquid natural gas
from Australian gas fields, plus the use
of small amounts of additional biofuels
made available by bringing on-stream alll

the biofuels operations that are currently
either mothballed or operating at only
partial capacity. Preparation for a range
of alternatives must commence now.

Almost nothing has changed in terms
of national action to secure our future in
the face of potential oil shortages and
dramatic and growing evidence that
carbon emissions are likely to cause
overwhelming changes to our climate.
There are some small signs of change,
mostly in the shift in public demand for
more cars with lower fuel consumption,
but these are not enough. We recognise
that the transport fleet cannot be changed
quickly and this fact is built into the
analysis shown in Figure 1.

For this reason alone, changes to

reduce fuel consumption and fuel use

- and thus reduce emissions — need to
be implemented urgently. We have not
covered public transport in detail because
we wanted to concentrate on the issues
of most concern to motorists. However,
we feel strongly that public transport,
along with re-planning of our cities for
higher-density population, is a significant
component of demand management
strategies and is the best way to serve
Australian cities.

The average new passenger car sold

in Australia in 2008 rated average
emissions of 215 g CO,/km (2229 CO,/
km for all light vehicles), according to the
National Transport Commission (2009).
The Australian fleet level of emissions
must be much higher than the above
number, because only in the last couple
of years has the number of high fuel
consumption cars reduced in proportion
and the new cars sold only represent
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about 8% of the Australian car fleet.

The European average for new passenger
cars sold in 2008 is 153 g CO,/km, with
the Australian equivalent (215 g CO,/km)
being 41% higher. Furthermore, Europe
has a target of 130 g CO,/km already
legislated. Car makers will be fined 95
Euro for each car that fails to meet the
required emissions level. Australia should
not be satisfied to lag so far behind
Europe in carbon dioxide emissions and
should not accept excuses for lagging in
fuel quality standards.

For decades Europe has had a much
higher proportion of small cars than
Australia. Europe has consistently lived
with higher fuel taxes. The relationship
is clear.

Europe’s mandated target is already
bearing fruit in the form of prototype
cars from BMW, Mazda and Volkswagen
claiming very low fuel consumption in the
same range as General Motors’ Volt. Fiat
and Peugeot-Citroén are already closer
to the target than their competitors and
claim they are on track fowards the new
levels. Some car makers are claiming

to be meeting emissions-per-average-
vehicle-sold levels mandated for 2015.

The Volt, General Motors” much publicised
hybrid-electric vehicle on which the

future of the company so much depends,
promises fuel consumption of 1.23L /100 km,
or less than a quarter of the fuel
consumption of most small cars on today’s
market. That rate of fuel consumption is
equivalent fo 29 g CO,/km. This illustrates
the extent of reductions that may be
available in the future, but there will

be a need to standardise the methods

of measuring and reporting because
already there are challenges to the
realism of the claims for the Volt,

not because of the technology, but
because of the method of calculation.
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Car makers appear to have realised that
electric vehicles (EVs) or hybrid-electric
vehicles are an important part of the path
towards reduced dependence on oil. This
is welcome news, but at the same time it
highlights the need for renewable electricity
to fuel the new fleet. Development of EV
infrastructure must go hand in hand with
changes to electricity grid regulation and
supportive feed-in tariffs.

Vehicles that can draw energy from

the electricity grid seem attractive in
concept, but without planning, they could
merely add to the greenhouse problem.
Infrastructure will have to be upgraded,
safety standards defined and charging
regimes agreed. The literature contains
abundant claims for electric vehicles,
some including rapid charge times,

but there are few dwellings in Australia
that can provide the high electric current
required for fast recharging.

So far there is no sign of high-volume
electric vehicle manufacture in Australia,
but the potential for the new types of
components, electromechanical and
electronic, may open exciting new
opportunities for Australian companies.

The range of opportunities and issues
regarding electric vehicles has inspired
us to divide our report info two sections
covering electric and liquid/gaseous fuel
vehicles separately.

We conclude that electric vehicles are
the most likely long-term solution to
Australia’s future private transport
demands, and that there is likely to be

a wide range of types of electric vehicles
and batteries. Range extenders in the
form of small internal combustion engines
or other forms of oil-fuelled engines may
be popular and there is still a long-term
possibility for hydrogen fuel cells to
replace small engines.



We recognise that it will be two decades
before the majority of new vehicles can
be electrified and that there will continue
to be applications for which traditional
technologies are best suited. But hybrid-
electric cars are available now and
plug-in hybrids will be on the market
very soon. Everything practicable should
be done to accelerate their uptake.

The overall relevance of electric vehicles
requires that the plan for Australia’s
transport future be integrated with overall
energy and greenhouse gas mitigation
planning and policies. Infroduction of
electric vehicles needs to be planned and
monitored through integrated policies,
incentives and regulations.

Regional differences must be recognised
in the plan. For example, encouraging
electric vehicles in Tasmania offers
immediate fuel and emissions savings,
since most electricity in that state is
generated by hydro-electric means,
plus a small component from wind.
The plan must deal with the risk that
buyers may choose electric cars purely
to save money while adding to the
emission load at the generating station,
as has happened in the United States.

The batteries of electric vehicles can
contribute to the balancing of energy
supply and demand for each 24-hour
period and, through connection to ‘smart
homes’, ‘smart grids’ and distributed
energy, could help to achieve an overall
optimum use of energy resources.

The 2008 Jamison Report showed that
Australia has a substantial distribution
system for natural gas, largely for
low-volume domestic use. On the North-
West Shelf we have a massive gas well
development with potential to fuel most

or all of our transport demands, but this
has been committed for export to other
countries. By itself, this seems a rational way
to capitalise on a resource that is in high
demand worldwide, but in light of Australia’s
increasing dependency on imported oil,

it could be seen as short-sighted.

We recognise that not all of our
recommendations for conserving and
supplementing Australian transport fuel
confribute fo an immediate reduction in
greenhouse gas emissions. In the event

of a severe ol crisis, the first fask would

be to keep essential transport operating.
The shortage of fuel itself would reduce
fuel consumption and therefore emissions.
However, we believe all recommended
alternatives could be, and should be,
implemented as sustainably as is possible.
As well, we caution against relying on
unproven fechnologies such as carbon
sequestration. Coal can never be clean.

Our 2008 call for a national transport fuel
plan remains unanswered. We renew that
call, with a widened definition of “fuel’ to
include electrical energy. We believe that
Australia must have a national energy
plan that includes transport, recognising
the potential severity of the threats and the
limitations of the alternatives.
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A national transport fuel strategy is
urgently needed to move Australia
towards a long-term, national goal of
emissions-free, sustainable transport
within the overall national energy plan.
Short-term, stop-gap actions that fail

to fit with the long-term goals will only
make things worse. The plan must have
a strategy comprising step-by-step goals
and measures of progress backed by
supporting regulations and incentives.
Voluntary targets have been shown to
be subject to luck and excuses.

We recommend a portfolio approach that:

e Provides a readiness plan of short term
measures (such as hybrids and gas)
supported by a strategic fuel reserve;

» Addresses legislation and subsidies,
removing support for business-as-
usual, and introducing new legislation
that will make alternatives viable —
in effect, levelling the playing field;

* Legislates for electric vehicles, including
gross feed-in tariffs, and upgrading
electricity grids with smart technology;

* Mandates that any additional electricity
generated for electric vehicles must
come from renewable sources;

e Provides for demand management,
improved public transport and facilities
for cycling and walking, behaviour
change and fuel consumption targets;

» Develops alternative fuels such as
biofuels and natural gas;

» Adopts a National Energy Strategy
incorporating transport energy that
recognises the growing economic and
fuel security threats; and

e Limits greenhouse gas emissions
leading to a secure, self-sufficient and
sustainable public, commercial and
personal fransport system.
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In the first Jamison Report we offered a
list of 12 steps to steer Australia towards
a greener, more sustainable transport
energy future. A report card on progress
would not make anyone proud and so
we offer a list of actions that could lead
to a more sustainable transport future,
including our recommendations on the
rate of progress that should be targeted.
The new roadmap is shown at the end of
this Executive Summary.

We hope that this report contributes

to the debate on this vital topic and
provides realistic proposals for actions
that will lead to the agreed goals. Given
the will, there is every reason why, by
2030, Australia should have a transport
fleet that has low dependence upon oil
and provides efficient distribution of our
produce and products, moves our people
in large numbers efficiently and quickly
and also provides sufficient personal
mobility to maintain a standard of living
commensurate with conservation of the
planet's resources.

The future fuelling of Australia’s motor
vehicle fleet remains uncertain. This
roadmap is designed to provide resilience
in the face of these uncertainties and

to maximise the delivery of multiple
outcomes in terms of security of supply,
balance of trade, human health
improvement and greenhouse-gas
emissions reductions.

NB. It recognised that no single action
or set of actions will provide for all of
the desired improvements so a portfolio
approach is the best way forward.



© © 0 0 0 0 0 00000 00000000000 00000000000 000000 000000000000 0000000000000 0000000000000 0000000000000 0000 000

Roadmap for the provision of future motor vehicle fuel in Australia, showing a multiple-pronged or holistic approach.

Roadmap step

1

Construct a
new national
transport fuel
strategy

Demand
management —
creating choices
to reduce

fuel use and
increase
consumer and
fleet uptake of
new technologies

Inclusive of multiple objectives,

diverse options and consistency [development

with a revised national
energy strategy

Awareness and behavioural
change (% reduction from
Business-as-usual — BAU)

2010 | 2011 | 2012 \ 2013 \ 2014\ 2015 \ 2016\ 2017 \ 2018‘ 2019\2020\2025\2030
Strategy

On-going reassessment and revision

Public awareness campaigns and new behavioural paradigms

Improved public transport
and non-fossil-fuelled transport

Strategic planning and infrastructure investment, providing improved accessibility

and travel times;

¢ Promotion of new infrastructure for public transport, cycling and walking

e In particular, light rail and fast metros for urban centres and sub-centres

e Fast heavy rail for linking urban centre and sub-centres and for intercity travel

¢ Mixed-mode urban - plan for multiple transportation modes, in particular,
support walking and cycling options

Haulage options

Strategy for balance between rail, air, road freight with greater rail contribution

Introduce
compulsory fuel
consumption
standards for
all new cars/
vehicles

EU 130 g CO,/km
(% sales meeting target)

EU 95 g CO,/km
(% of sales meeting target)

Green Car Fund to rebuild
Australia’s automotive industry

Tax and other
incentives,
legislative reform
to stimulate
consumer and
fleet demand
for vehicles
running on
alternative fuels
or propulsion
systems e.g.
electric vehicles

6 | Research
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and training

Use the Emissions Trading
Scheme to build an alternative

Announce intent 65 100 | 100 | 100

Transport sector strategy
for 2009 emissions targets

Transport sector challenged by unfolding
higher emissions reductions targets

Targets met

fuels and technology industry
Grownew | Biofuels 0 15 20| 25 303540 45|50|55] 10 \
of
2}5;”;;3 v U el Economic/social analysis | National/regional strategies and incentives | Mature industry
technologies | Natural gas New vehicle and retrofit options for transition to a low carbon future of motor vehicles
and ) Gas to liquids Pilot Operational 07 | 13 | 20 | 27 | 33 | 6.7 10
§upporjmg (% 2010 fuel)
|ndustr|e§ €9 | Electric cars Support manufacturers 0 1 1 8 3 4 8 12
smart grid and -
. (% 2020 fuel) fransition
batteries
Build infrastructure needed Set a strategy Encourage private sector investment
Wind back subsidies that Set a strategy Phased out No subsidies — perverse taxations and
reinforce oil dependence subsidies incentives removed and co-benefits of
decarbonisation rewarded

State Governments reform tax
and tariffs

Lower registration charges for low-consumption vehicles e.g. hybrids and electric vehicles

Mandate the production of
alternative fuels and renewable
energy to meet targets

Immediate and concurrent
research investment relating fo:

Commence
phasing in targets

Set a strategy Targets set and met

® Fuel security issues
e Support and development of vehicle production strategies

¢ Role and opportunities for government incentives and regulation

¢ Defining health impact of emerging emissions

¢ Use scenario development as a means of investigating multiple outcome policy
development to build resilience

e Training which enables skills fransfer to support new technologies
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An Alternative Fuel and Technology Mix
for Passenger Vehicles in Australia:
Options and Scenarios
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Australia faces significant and
simultaneous challenges with respect

to the provision of fuels for future

motor vehicle transport. These include:
increased demand, diminishing national
oil production, global competition for oil,
potentially higher prices, balance

of trade/payments, threats to security

of supply, public health and limitations
to greenhouse gas emissions.

This is a complex challenge. A compre-
hensive approach is required to ensure
that Australian motorists will not only
have affordable transport options in
the distant future, but have access to
short- and medium-term options in

the event of an oil shock or increased
constraints imposed by emissions
trading, for example.

The Jamison Group has been tasked
with producing reports to extend the
original 12-step roadmap to reduce
Australia’s oil dependence put forward

in A Roadmap for Alternative Fuels in
Australia (2008). The first report provided
a broad outline of steps required to
reduce that dependence. This report
strives to outline a possible direct path

to such independence by evaluating a
single notional scenario as one possible
portfolio of alternative fuel and technology
options for Australia for the next 20 years
and beyond.

This alternative fuels report demonstrates
that there is no single solution to our
transport energy needs. It is critical that
government avoids any attempt to swing
wholeheartedly behind any one single
fuel type. Biofuels, for example, are not
our saviour. Nor will electric cars be the
only form of private transport — though
they could comprise the major part. And
in a vast country it is not feasible for
people to rely solely on public transport,
although it could become a much more
important transport mode in our cities.
Any aftempt by government to develop

Alternative Fuel and Technology Mix for Passenger Vehicles in Australia

one fuel type only, or to address
transport in an ad hoc and piecemeal
fashion, will result in Australians facing
continued limited transport options.

The key findings of our investigations are:

* Providing for future transport energy
is a highly complex challenge with
no single solution;

A comprehensive holistic approach
is required;

This cannot occur without government
intervention in the form of legislation
and review of tax structures to level
the playing field so that the market
and industries can drive the necessary
changes;

There is great urgency — no action
would be a poor policy leading to a
need by 2020 to import more than
80% of our fuel demand according to
growth predictions; and

Continued reliance on fossil fuels is
exposing us to environmental and
significant health risks. The number of
early deaths due to vehicle emissions
is comparable, if not more significant,
to those resulting from motor vehicle
accidents.

Transport energy mix

The transport energy mix could feasibly
be comprised of:

1. Electric vehicles could play an
increasingly significant role making up
one third of the car fleet by 2030. This
would reduce the volume of liquid fuels
needed by 12% below the business-as-
usual fuel demand and, if the electricity
is supplied by zero-emitting sources,
lower the carbon dioxide (CO,) emissions
by this percentage;

2. Natural gas and biofuels can be
used to extend oil use, providing
transitional energy and even crisis



back-up. Gas and biofuels may contribute
10% each to the reduction of liquid fuels
and a similar percentage reduction to the
CO, emissions by 2030;

3. Demand management, including
improvements in urban public transport,
could lead to a reduction of fuel required
below business-as-usual by 20% by 2030;

4. Fuel consumption targets and
changes to transport technologies (e.g.
hybrids) and infrastructure may play a
maijor role, lowering liquid fuel demand
by 23% by 2030 and CO, emissions by
this percentage;

5. Under this notional scenario, 5 gigalitres
(GL) per annum of oil would be required by
2030 compared with a projected demand
of about 22 GL; that is, about one quarter
of that required under the business-as-
usual scenario;

6. About 40% of the reduced oil
requirement could be provided
domestically, lowering the vulnerability
to international prices and potential
supply discontinuities significantly.

Urgent government action

Considering the delays inherent in

any major change in transport energy
source development and implementation,
the Jamison Group consider that

urgent action is required on the part

of government to enact the necessary
legislative changes required to level the
energy and transport playing field so

that new technology and infrastructure
changes can be truly market driven.
Failure to provide the right market
conditions will result in continued
tinkering around the edges of transport
options and Australia will arrive at

2020 with no real sustainable transport
options in place. Then we will have to
watch and import technology and energy
that we could so easily have developed
and exported ourselves.

Recommendations

Consequently, the Jamison Group
recommends:

1. The Australian Government swiftly
adopt a holistic approach to establishing
a national energy strategy that
incorporates transport to ensure resilience
in Australia’s energy strategy. This should
include:

a. Recognition of growing economic and
supply threats to fuel security from the
growing demand for diminishing local
and international oil production;

b. Recognition of the potential competing
demands (and possible co-benefits) for
various energy sources from the energy
sectors and other industries;

c. Limits to greenhouse gas emissions;

d. Adoption of a portfolio approach to
improve resilience of Australia’s energy
options;

e. Reduction of the public health and
climate consequences of various energy
options and moves to reduce these
conseqguences;

f. A transport fuel reserve to hedge
against oil supply or pricing shocks.

2. The first key steps in this approach
should be to:

a. Develop demand management
strategies to provide real alternative fuel
and transport choices and so support
behavioural change and reduce private
transport fuel use. This includes better
management of congestion, improving
public transport and its interface with
private transport; promotion of cycling,
walking and improved urban planning;
improving infrastructure and service for
public transport and rail freight;

Alternative Fuel and Technology Mix for Passenger Vehicles in Australia



b. Establish fuel consumption targets of
130 g CO,/km for all new motor vehicles
sold in Australia by 2015;

c. Support development of electric
vehicle infrastructure in conjunction
with renewable energy development
to power electric vehicles to ensure
rapid electric vehicle uptake does not
increase emissions;

d. Develop alternative fuels (including
gas to liquids and biofuels) to extend
oil use, provide for rural transportation
and act as interim and/or emergency
stop-gap measures.

e. Recognise that there is no one single
option and so remove legislation, subsidies
and tax structures that encourage single-
solution options or continue to support
business-as-usual approaches;

f. Establish a transport, energy and
urban planning office within Cabinet

to oversee the complex integrated
development of urban planning together
with public and private transport options
which includes fuel energy, technology
and infrastructure development.

3. Government and industry research
and development are needed to:

a. Assess and support biofuel and
other alternative fuel developments
and infrastructure options;

b. Review and fund electrification of

transport and concurrent improvement to
the electricity grid including integration with
other energy supply and demand sectors;

c. Support the transitioning of the
Australian automotive industry and its
component industries to new technology
and fuel options;

d. Terminate current government
incentives, subsidies and tax concessions
that maintain business as usual and
create barriers to development of new
industries and technologies.

Alternative Fuel and Technology Mix for Passenger Vehicles in Australia

Developing a holistic approach

The Jamison Group stress that this is a
notional portfolio based on our industry
knowledge and review of current
available information concerning fuel
type, quantity, distribution and related
infrastructure. This report is not a
comprehensive research document in
that it does not provide economic analysis
or determine probabilities concerning the
options put forward. The intention of this
report is to provide a reasonable set of
options that could address the transport
energy challenges Australia faces and,
most importantly, demonstrates the need
for a holistic approach.

However, our findings are clear: Australia
will face escalating balance of trade
challenges to its economy; Australia needs
a revised national energy strategy; there
is no strategic fuel reserve in the event of
an emergency; there is an inherent time
lag involved in transitioning to a new fuel
economy and there is no single future fuel
option that will address all of our transport
needs. Any attempts to ‘pick a winner’ will
limit our transport options.

We consider instead that there is a raft
of simultaneous options that must be
concurrently explored. Our outlook for
biofuels is limited because of land and
water use issues. However, away from
the cities, on farms, in mines and in
remote communities, biofuel could be
useful if well managed. Additionally,
biofuels would be valuable in a liquid
fuel crisis. However, depending upon
how they are produced, biofuels may
not contribute significantly to reducing
greenhouse gas emissions. Finally,

we may need fo reassess the current
expectation that vehicles sold in any part
of Australia will be appropriate for use

in any other part, given that biofuel and
gas-powered vehicles, and shorter-range
electric vehicles, may each have their
respective geographic niche.



None of these options is possible without
a whole-of-government approach to
reviewing and altering the structures and
legislation that support business as usual
and create barriers to change. A review
of these approaches would likely serve to
engage new and established industries
in competitive processes to drive the
development of viable alternatives.

The challenge is massive, but Australia
possesses the necessary resources to
address these challenges; what is lacking is
the strategy to ensure our transport future.

The future fuelling of Australia’s motor
vehicle fleet remains uncertain. This
roadmap is designed to provide resilience
in the face of these uncertainties and

to maximise the delivery of multiple
outcomes in terms of security of supply,
balance of trade, human health
improvement and greenhouse gas
emissions reductions. It is recognised
that no single action or set of actions

will provide for all of the desired
improvements so a portfolio approach

is the best way forward as outlined in the
Roadmap on page 70.

Alternative Fuel and Technology Mix for Passenger Vehicles in Australia 17
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1. Introduction

Australia’s transport fuel supply faces a number

of serious challenges. Increasing global demand
for oil and oil-based products, together diminishing
supplies and increasing pressures oil prices form
the backdrop to issues confronting our motor
vehicle transport future. Factor in the challenges of
climate change, public health concerns, threat o
national energy security and trade deficits, and it's
clear that we must reassess our dependence on
oil as a fuel source.




This paper considers the options for future
passenger vehicle road-transport fuels
(light vehicles, motor cars, excluding trucks
and heavy haulage vehicles) in Australia
reflecting a number of factors that could
well change future opportunities and
perspectives in the provision of motor
vehicle fuel (see Figure 1). These include
growing demand, climate change, peak
oil, fuel price, balance of trade, national
security and air quality.

1.1. Growing demand

The issue of future transport fuel supply is
exacerbated by increasing demand both
for transport fuel and for other products
derived from oil (Figure 2).! During this
century, oil consumption in Australia

has increased on an annual basis by

an average of 1.5% per annum,? and it

is estimated that through the decade
from 2006/07 demand will grow by 9%
(Figure 3). Greenhouse gas emissions
associated with this growth have
increased from 1990 to 2007 by 27%.°

1.2. Climate change

The warming of the Earth is now clearly
observed with a range of consequences
for aspects of the weather and

climate and impacts on natural and
human systems.*> Anticipated future
consequences for Australia are outlined

Figure 1: A summary of the complex range of ‘drivers’ of future motor vehicle fuel supplies and use.

Tinizat @ Increased Limited Carbon Pollution
conflict global demand — supplies Reduction Scheme
falling availability - peak oil
Energy
m efficiency targets
Renewable
. Rapidly diminishing || Balance of
national production payments energy fargels
Rising costs —— Fuels for: mw

- Light motor vehicles
- Haulage vehicles ~ <&—»
- Aviation

Rising demand ——% _ il

Employment
Social coherence

Oil Imports

in CSIRO/Bureau of Meteorology (2007)¢
and Pearman (2008).” The warming

is connected with a high degree of
confidence to the increasing levels

of greenhouse gases (mainly carbon
dioxide) in the atmosphere. Global and
Australian attempts to reduce the levels of
future climate change will be built around
a revolutionary change in the way energy
is sourced and utilized. The transport
sector in Australia contributes about 14%
of all greenhouse gas emissions at a rate
of 79 Mt CO,e® in 2007, and growth of
1.5% annually since 1990.°

1Jamison 2008. A Roadmap for Alternative Fuels in Australia:
Ending our dependence on oil. Report of the Jamison Group,
Diesendorf, M., Lamb, D., Mathews, J. and Pearman,

G. Prepared for the NRMA, Sydney, p. 60.

2 Australian Bureau of Agricultural and Resource Economics
(ABARE) 2009a. Energy in Australia, 2009. Petroleum Production
and Trade. http://www.abare.gov.au/interactive/09_auEnergy/
htm/chapter_7.htm. p. 16

3 Department of Climate Change 2007. National Greenhouse
Gas Inventory, 2007. p. 28.

4 Intergovernmental Panel on Climate Change (IPCC) 2007a.
Climate Change 2007. Syntheses Report. Working Groups

I, Iland Il of the IPCC. Core Writing Team, R. Pachauri

and Reisinger, A., IPCC, Geneva, p. 104, or available at
http://www.ipcc.ch/ipccreports/ard-syr.htm.

5 Copenhagen University 2009. Climate Change: Global
Risks, Challenges and Decisions. Synthesis report from
the Climate Congress, March 10-12, Copenhagen. p. 35.
http://climatecongress.ku.dk/pdf/synthesisreport.

6 Commonwealth Scientific and Industrial Research
Organisation (CSIRO) /Bureau of Meterology 2007.
Climate Change in Australia. CSIRO and Australian Bureau
of Meteorology. Technical Report, ISBN 97819211232930.
Available af: www.climatechangeinaustralia.gov.au.

7 Pearman, G.I. 2008. Climate change: Risk in Australia under
alternative emissions futures. Document prepared as part of
the study: Climate Change Impacts and Risk: Modelling of the
macroeconomic, sectoral and distributional implications of
long-term greenhouse gas emissions reduction in Australia
by the Australian Federal Treasury. Available at: http://www.
freasury.gov.au/lowpollutionfuture/consultants_report/
downloads/Risk_in_Australia_under_alternative_emissions_
futures.pdf.

8 All greenhouse gases have a different impact on climate
related to their respective molecular structures and lifetimes

in the atmosphere. For comparison the impact of greenhouse
gases is normally represented by an amount of carbon dioxide
that would have an equivalent effect on global warming —
CO,e. In this document, we generally referred only to the

effect of carbon dioxide as, for most fuels, the carbon dioxide
emissions dominate the impact they have on global warming

9 Department of Climate Change 2007. Above n 3.
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With growing global demand, oil prices are anticipated by some
to rise steeply through the next decade or two.

Figure 2: History of transport sector energy consumption growth in Australia.” Such emissions will be under scrutiny as
Energy is expressed in units of Petajoules (PJ)." governments and the community seek

1600 to reduce emissions voluntarily, through
regulation, or through the market impacts
of a national carbon trading scheme.

1200

800 It is now widely conceded that the global
supply of crude oil has reached a stage

400 where new discoveries are generally of
smaller fields and exploitable at higher
costs than in the past. Some would argue

that the supply of oil has now peaked™
and through the coming decades with
diminishing supplies, the price of oil will
inevitably rise. In the particular case of
Australia this ‘peaking’ is very clear (see
Figure 4). As a result, Australia’s domestic
capacity to deliver its oil demands reduced
from 65% in 1980 to 45% by 2006.

Transport energy consumption (PJ)

1974/75 1979/80 1989/90 1999/00 2006/07

Figure 3: Projected growth of oil consumption in the transport fuel sector in Australia
(ABARE 2008, p16).

1500

It is anticipated™ that by 2020 Australia’s

1400 production of crude oil and condensate
would decrease from 2006 levels by a
further 56% whilst, based on Bureau
of Transport and Regional Economics
(BTRE) (2005) figures, demand will grow

]300 | | | | | | | |

by a little less than 2% per annum. Thus,
2006/07 2007/08 2008/09  2009/10  2010/11 2011/12 2012/13  2013/14  ysing these assumptions in growth our

scenario explored in Section 4.5 illustrates
by 2020 dependence on imported oil will
rise to more than 80% leading to a trade
deficit associated with all transport fuels
purchased on the global market rising from
currently about $10 billion per annum to $15
billion per annum in 2015. This scenario is
examined further in Section 4.5 and Table
A5.5. These figures could reach $25 billion
per annum in 2015 (five years from now)
depending on the increase in world oil
prices. Table 1 shows the effect of Australia’s
declining self-sufficiency of petroleum
production on trade in recent years.

Projected oil consumption (PJ)

There are several potential consequences
of this outlined in Sections 1.4 to 1.7.

10 ABARE 2008. Australian Commodities, March quarter, 12 See Jamison 2008 for discussion. Above n 1 or
vol 16, no 1. p. 16. www.peakoil.org.au.
11 For the benefit of the less technical reader, 1000 PJ 13 Ibid.

per annum is equivalent to energy usage at a rate of
approximately 31,000 MW.
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Figure 4: Australian crude oil demand and production.™
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Table 1: Australian trade in petroleum?
2002/03 |2003/04 |2004/05 |2005/06 |2006/07 |2007/08
Exports (Aus M$)
Refined product 1198 918 844 1195 1098 1321
LPG 855 647 804 1002 1038 1182
Bunkers 775 696 951 1322 1295 1457
Crude 6402 5055 6330 6638 8317 10487
LNG 2607 2174 3199 4416 5222 5854
Total 11837 9490 12128 14573 16970 20301
Imports (Aus M$)
Refined product 2050 3595 5123 8761 8583 13459
Crude 8610 6594 9995 12820 13360 17059
Total 10660 10189 15118 21581 21943 30518
Net nzz -699 -2990 -7008 -4973 -10217

14 Modified from Energy Information Administration.

Official Energy Statistics from the US Government (EIA) 2009.
Australia - Oil. Available at: http://www.eia.doe.gov/emeu/
cabs/Australia/Oil.html.

15 See ABARE 2009a. Above n 2, p. 29.

1.4. Fuel price

With growing global demand, particularly
in the newly developing nations, in
conditions of diminishing resource,

oil prices are anticipated by some to rise
steeply through the next decade or two.
Others regard prices as potentially falling.
This remains a serious unknown in terms
of projections of future demand with the
risk of dependency on uncertain overseas
supplies for a substantial proportion of
Australia’s transport fleet.

1.5. Balance of trade

The importation of crude oil (excluding
refined product) into Australia currently
costs the Australian economy $17 billion
annually. This is compared to the traded
value of exported commodities such as
coal, liquefied natural gas, uranium and
wheat in Table 2.

The import of crude oil currently all but
offsets the total value from the export
of coal. This imposition on the balance
of trade is likely to grow in the coming
years. The dramatic rise in the dollar
amount of imported petroleum product
from 2006/07 to 2007/08 shows the
impact rising oil prices can have on
Australia’s balance of payments. As the
price of crude oil reached US$150/barrel
Australia’s net imports of petroleum
exceeded $10 billion per annum (see
Table 1).

16 Australian dollars unless otherwise indicated.
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