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16 November 1999
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It is with pleasure that I submit to you the Report of the Sustainable Energy Transport Task Force.
The Report is the result of research and consultation with representatives of the community and the
transport industry.

The Task Force has developed a series of recommendations for government which we encourage the
Institution to consider and carry forward as appropriate.

The Task Force believes that sustainable transport issues are of increasing significance to engineer-
ing and the community.  Accordingly, we trust that the recommendations to the Institution and the
profession will also be carried forward.

From this perspective, this final Report is offered in the spirit of a working report and resource which
we hope others will augment and build upon through their actions.

In forthcoming months, we suggest that the Report be widely circulated to members and the com-
munity to assist, identify and focus future sustainable transport initiatives of the Institution and the
engineering community.
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their enthusiasm and particularly Anthea Fawcett and David Hood, for their support and patience.
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Introduction

The Institution of Engineers Australia convened the Transport Task Force to consider the
role transport might play in contributing to a more sustainable energy culture in Australia.
The objectives were to identify areas where the Institution might assist in the development
of a National Sustainable Energy Strategy and to identify opportunities for engineers to
contribute to the continuing process of developing a culture in which sustainable energy
(both sources and use) is a primary consideration.

In reviewing Australia’s transport systems and culture, the Task Force concentrated on more
efficient use of energy and ways of reducing the adverse environmental effects of energy
use. The Task Force’s intention is to initiate informed debate, and it hopes that engineers
will be encouraged to contribute their expertise to achieving more sustainable energy and
transport outcomes.

This paper’s main focus is land-based transport and energy: it does not attempt to cover the
much broader concerns of ecologically sustainable development, such as biodiversity,
emissions to water, road management, and vegetation. Considerable work is being done in
many ESD areas that touch on transport, so the Task Force gave primary attention to the
Institution’s aim of contributing to the development of a National Sustainable Energy
Strategy.

Sustainable transport is an enormously complex and dynamic subject, and this paper is
offered to the profession and the community as a contribution to a debate that needs to
advance on many fronts. If we are to achieve a sustainable transport sector and reduce
national greenhouse gas emissions, government intervention will be necessary. The
Institution and the engineering profession have an obligation to contribute to the debate and
to help governments and the community work towards more sustainable transport systems
and outcomes. Individually and collectively, we need to consider how we will contribute to
meeting these ends.

Greenhouse gas emissions from Australia’s international aviation and maritime activities are
not at present included in our national greenhouse gas–reduction targets. Nor are they dealt
with in detail in this paper, although the Task Force recognises that they are important areas
that require further consideration as part of a national commitment to more sustainable
transport.

This paper is presented in two parts. Part One provides an overview of the challenges we
face in developing sustainable transport systems, commensurate with sustainable energy
objectives, and puts forward recommendations for consideration by government and the
engineering community. Part Two provides detailed background information and a review
of some current transport emission–reduction initiatives. A number of case studies are
presented in the attachments.

In doing its work, the Task Force drew on the work of the Institution’s National Committee
on Transport and Task Force on Sustainable Development, the Railway Technical Society
of Australasia, and many other organisations and individuals whose assistance was greatly
appreciated.
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The rationale for change

There are compelling reasons for directional change to our transport systems:

•  to improve economic and environmental efficiencies;

•  to counter escalating congestion costs and levels of anxiety;

•  to redress the current lack of transparency in the pricing of transport facilities and
services;

•  to address pending resource scarcity and the ethics of resource conservation;

•  to reduce escalating greenhouse emissions and emissions of other pollutants;

•  to improve the sustainability of financial mechanisms necessary to meet the capital
and maintenance cost requirements of infrastructure

•  to reduce the deleterious health and environmental impacts of current patterns of
energy consumption.

Directions for change

New directions need to be increasingly integrated into transport planning, investment
decisions, and areas of policy that influence transport demand and our transport choices and
options, for a variety of reasons:

•  to reduce the fossil-fuel intensity of the total transport task through greater
efficiencies, improved technologies, and fuel selections appropriate to the task;

•  to reduce the total amount of, and growth in, resource-depleting and polluting
transport tasks by fostering new work and business practices that obviate the need
for travel or freight where appropriate and possible;

•  to reorient passenger demand and demand growth to modes that are less fossil fuel
and resource intensive;

•  to reduce the growth in total passenger and freight demand where possible;

•  to transport freight as efficiently as possible.
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The vision and directions for change are supported by the principles for a National Sustainable Energy Strategy
endorsed by the Institution of Engineers Australia at its Congress in April 1999.

1. Sustainable energy structures which balance energy production (supply) with the requirements of energy
consumption (demand), wherein demand (need) growth is to be substantially reduced via new technologies
and cultural change processes.

2. The ultimate goal for all sources of energy is to be based on non-depleting and non-polluting sources.

3. Energy production, delivery and consumption that yields sustainable ecological (environmental, social and
economic) outcomes.

4. Recognition that the move towards a sustainable energy future is not about sustaining the present, but
about actively creating new energy futures which:

– draw upon our fossil fuel resource and technology base;

– prioritise renewable energy sources, energy efficiency and transitional fuels and enabling
technologies; and

– recognise these technologies and areas of expertise as key growth areas to contribute to Australia’s
long term wellbeing.

5. Enhancing the sustainability of fossil fuels through increased efficiency in supply and end-use, and
appropriate resource allocation wherein resources are identifiably in decline.

6. Continuous improvements must be stimulated in energy-related technologies across the spectrum of
production, conversion, transmission, storage, distribution, demand management and use.

7. Continuous improvement of the environmental performance of the total sector must be stimulated.

8. A consistent and committed national and State approach must be taken in terms of market reform,
environmental policies and regulation and investment and taxation policy.

Source: IEAust (1999).

1.3 Tools and tactics for change and the need for supportive
environments

Many organisations are working hard to identify and move forward with a range of tools
and tactics for change. The benefits of these initiatives can be more readily realised through
supportive environments and the clear expression of strategic national objectives that give
priority to sustainable transport and communicate to the community the rationale for and
potential benefits of change. There are many such tactics and tools, among them the
following:

•  travel-demand management and demand-reduction strategies;

•  integrated land-use and transport planning;

•  development and application of environmental and economic life–cycle
methodologies and assessment criteria to competitive fuel options and proposed
infrastructure developments;

•  fuel-substitution and fuel-replacement strategies that assign priority to cleaner
specification fuels and emerging clean fuels;
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•  identification of and giving priority to emerging technologies—vehicular, modal,
fuel and conversion;

•  improved planning of intermodal transport, to capitalise on the strengths of each
mode;

•  modal substitution in the performance of freight and passenger tasks;

•  transport and urban design to increase pedestrian and bicycle movement where
appropriate for health, lifestyle and amenity;

•  better access upon existing road infrastructure for alternative transport modes—for
example walking, cycling, buses and light rail;

•  improved emission design standards and efficiency requirements across the
transport fleet;

•  air quality management plans to meet new air quality standards;

•  design strategies to reduce growth in the transport task—through urban design,
telecommuting, and so on;

•  pricing strategies to sway demand towards more sustainable transport modes and
options;

•  pricing strategies to support cleaner fuel types and infrastructure requirements;

•  identifying and dedicating transit ways to public transport, in the interests of safety
and improved efficiency;

•  ‘intelligent transport systems’—integrated introduction and application consistent
with clearly identified goals and priorities for public transport and demand
management.

Energy use cuts across all of these tools and tactics. The respective benefits they may offer
need detailed study and are beyond the immediate scope of this report. Connections need to
be made between them and with the necessary supporting policies, knowledge and
technologies.

To begin this process, a conceptual model that allows relations to be visualised and
expressed may be useful—this is the function of Figure 1.1. In all areas of policy—the
primary domain in which a supportive environment is created—we need to assign priority to
sustainable transport futures and to integrate decision making to this end. Among the
important policy areas that may require improved integration are transport planning,
infrastructure development and approvals processes, financial and taxation regimes, health
policy, land-use and urban planning, and industry, research and development policy.
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2 The challenges before us

The Task Force analysed recent trends in transport in Australia with a view to identifying
the primary challenges posed by energy use in the transport sector and relating these to four
broad problem areas in our transport systems:

•  major city transport challenges

•  growth in intercapital transport

•  infrastructure funding—capital and maintenance priorities

•  regional transport.

This chapter presents an overview of the broad challenges posed for the sustainability of
energy use in the transport sector and the problem areas the Task Force, and the people it
consulted, identified as being specific to the transport sector.

In preparing this overview the Task Force reviewed the literature and corresponded with and
interviewed academics, transport specialists, road and rail operators, and representatives of
transport companies, research institutions, government agencies, the petroleum industry and
community organisations.

2.1 The broad challenges: greenhouse, health, energy and
congestion

The problems of greenhouse gas emissions and urban air quality are focusing attention on
sustainable transport. The Secretary of the Commonwealth Department of the Environment
and Heritage has highlighted that dramatic changes are on the horizon in the international
automotive and petroleum industries:

They know and we know that, unless there is a miraculous turnaround on the science, the
greenhouse density of transport will have to plummet if we are to maintain the growth in
transport services. Similarly, individual vehicle emissions of particles, toxics and polluting
gases will have to fall sharply if we are going to maintain, let alone improve, air quality.
(Beale 1999)

The Commonwealth is sponsoring a range of initiatives designed to tackle some of the direct
impacts of energy use in transport. These are discussed in Chapter 9; they include work
being done by the Australian Motor Vehicle Environment Committee and the Australian
Greenhouse Office to

•  develop and promote alternative fuel programs;

•  harmonise Australian petrol and diesel standards, in line with European and US
standards;

•  develop national fuel quality management and delivery systems to support these
standards;

•  implement fuel consumption labelling and consumption targets;

•  advance the National Greenhouse Response Strategy.
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The Task Force’s consultations confirm that a scarcity of liquid fossil fuel is not currently
regarded as a significant policy concern in Australia. In 1998, however, the International
Energy Agency lent credibility to the emerging view that conventional oil production may
peak between 2010 and 2020 (IEA 1998) and the Chartered Institute of Transport in
Australia issued a communique declaring,

We are at the climax of the fossil fuel age … We have reached a crucial stage in the
development of our local, national and international transport services. Our present path is
leading us into potentially serious economic, social and environmental problems. New
directions are needed for our future transport fuels and vehicles. ‘More of the same’ in our
current transport plans and ways of thinking is no longer tenable. (CITIA 1998)

Reducing greenhouse gas and pollutant emissions from the transport sector, reducing our
dependence on cheap liquid fossil fuels, and looming congestion problems provide a
powerful rationale for change in our transport systems.

Greenhouse gas emissions

The transport sector is one of the primary contributors to national greenhouse emissions, and
it faces major hurdles if it is to contribute equitably to meeting Australia’s national
greenhouse gas–reduction targets.

Per capita transport-generated greenhouse gas emissions in Australia are among the highest
in the world. One-third of the average family’s greenhouse emissions are the result of
transport activities. The greenhouse emission from an average car in a typical year of travel
is about 4.3 tonnes; a flight to London and back generates more than 5 tonnes per passenger
(Australian Greenhouse Office n.d.; McDonald 1999).

Chapter 7 discusses the greenhouse phenomenon, Australia’s greenhouse gas–reduction
targets under the Kyoto Protocol, and transport’s profile in national greenhouse emissions.
In summary, our national target is to reduce growth in greenhouse gas emissions to 8 per
cent on 1990 levels by 2008 to 2012. This represents a reduction of about 30 per cent on
anticipated ‘business as usual’ growth in total greenhouse gas emissions for the period
(Beale 1999, PMSEIC 1999).

In 1996 the transport sector accounted for 17 per cent of Australia’s total greenhouse
emissions (71 million tonnes); it was the fastest growth sector from 1990 to 1996, during
which emissions increased by 15 per cent on 1990 levels. In a ‘business as usual’ scenario
emissions are forecast to increase by 42 per cent on 1994 levels by 2015, with emissions
from road freight and domestic aviation doubling and those from international aviation
trebling (Commonwealth of Australia 1998).

In 1996 road transport accounted for 87 per cent of greenhouse gas emissions from the
transport sector; by 1997 this share had grown to 89 per cent (Australian Greenhouse Office
1999). Cars currently account for well over half of total greenhouse gas emissions from the
road sector, but future growth in emissions from the sector is forecast to predominantly
come from trucks and light commercial vehicles. In operational energy terms, rail is
generally more energy and greenhouse efficient than road for long-haul freight, although in
recent decades rail’s share of many of its traditional markets has declined.

International aviation emissions are not included in our national emissions targets because
the question of ‘bunker’ (international transport, aviation and shipping) fuel emissions is
still being negotiated through the Kyoto mechanism and emissions are not at present
attributed to individual nations. In spite of this, the impact of aviation emissions is
significant: growth in emissions from the mode (national and international) is forecast to
increase by 150 per cent between 1993 and 2015, and aviation is forecast to increase its
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share of transport fuel consumption from 15 per cent in 1997–98 to 20 per cent by 2014–15
(BTCE 1995; Bush et al. 1999). Much of the growth in aviation fuel consumption is for
international flights departing from Australia, and in future we may be required to take
account of these greenhouse emissions in our national targets.

Long-term strategies to reduce greenhouse gas emissions require full fuel–cycle analysis,
which combines analysis of the energy efficiency and associated emissions impacts of end-
use fuel consumption (direct fuel cycle) with analysis of the upstream and downstream
impacts of energy used to extract, process and distribute fuels to end users. This area of
study is gaining momentum, particularly since proponents of alternative fuels (such as
natural gas and liquid petroleum gas) aim to present the ‘whole of life’ benefits of these
fuels in relation to existing fuels. Full fuel–cycle analysis is also recognised as an area
warranting further study in terms of urban rail systems that use electricity from coal-based
power generators.

A strategic area where engineers may contribute to reducing greenhouse emissions from the
transport sector is in the application of life–cycle analysis methodologies to the assessment
and planning of transport infrastructure and maintenance projects.

Austroads and ARRB Transport Research have been investigating the development of a
comparative resource consumption methodology that may be used to compare resource
impacts (energy and other environmental resources) associated with different transport
modes. The methodology incorporates an energy accounting framework that includes direct
fuel–cycle, full fuel–cycle and embodied-energy impacts of infrastructure and rolling stock
and vehicles. Further development and application of the methodology could improve the
planning and evaluation of multimodal transport infrastructure within an ESD framework
(Houghton & McRobert 1998). As yet, such methods are not systematically incorporated in
transport planning, feasibility studies, or investment decision making.

The immediate challenge is to constrain total vehicle-kilometre growth and reduce operating
greenhouse emissions from our existing transport fleet, details of which are provided in
Chapter 7.

Different engine types, levels of tuning and driver behaviour will contribute to varying
levels of greenhouse and other emissions from fuel consumption. On average, 1 litre of fuel
consumed (petrol, diesel or aviation fuel) contributes approximately 2.5–3.0 kilograms of
greenhouse gases, a figure that illustrates the direct greenhouse benefits that will accrue
from greater vehicle efficiencies and reductions in fuel consumption (McDonald 1999).1

In conjunction with the Greenhouse Challenge Office, the Australian Trucking Association
has recently developed and launched the Road Freight Environment and Greenhouse
Challenge Workbook. This important resource provides a detailed framework and
information for road freight operators to monitor, measure and improve their performance in
terms of emissions of greenhouse gas and other pollutants across the spectrum of
management and operational activities.

The rail freight sector has also made appreciable gains in energy efficiency, and the iron ore
railways in Australia are the most efficient in the world. Other Australian freight railways
do, however, have some way to go to lift their aggregate energy efficiency to IS Class I
railroad standards (Laird 1998).

                                                     
1 Based on Australian Greenhouse Office estimates cited in McDonald (1999) and Task Force
calculations for petrol, diesel and aviation fuel.
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Health impacts

Health impacts have long been — for example the Sydney Area Transportation Study of the
early 1970s — and promise to increasingly become, a central determinant of transport
policy. Road trauma remains a significant public health concern: it is noteworthy that the
1998 National Road Safety Summit seriously considered adopting the Swedish ‘Vision
Zero’ (that is, a target of zero road trauma) in Australian road safety thinking. The
environmental health impacts of noise are a growing community concern and now
increasingly affect transport planning. Vehicle dependence and associated sedentary
lifestyles are also recognised as producing adverse health effects (in particular, diseases
related to the human circulatory system); this area now being examined by bodies such as
the World Health Organisation.

Vehicle-related air pollution and associated health effects rate highly among community
concerns. This is a complex and rapidly developing field of study. The Task Force’s review
of energy-related health problems showed that, despite improvements in urban air quality in
recent decades—assisted by the introduction of unleaded petrol and catalytic converters—
these gains are being threatened by the increasing number of cars and diesel vehicles and of
total vehicle-kilometres travelled in urban areas.

Particle emissions from diesel-engined vehicles are now recognised as a serious health
concern. During 1999 the Commonwealth has taken considerable steps to improve fuel
standards and so reduce particle emissions, to support realisation of new ambient air quality
standards within 10 years, as discussed in Chapters 8 and 9. According to Dr David Brand,
President of the Australian Medical Association,

Fine particles (diesel) should be taken as seriously as lead has been, since medical evidence
revealed the health impacts that it caused. If we create more particle pollution in urban
centres there will be more premature deaths and increased health costs. (cited in Australian
Conservation Foundation 1999)

Fine particles are those small enough to be inhaled into the respiratory system and they are
associated with respiratory and cardiovascular diseases and asthma. Ultra-fine particles are
small enough to be inhaled deep into the lungs and may enter the bloodstream, causing
multiple chemical sensitisation and maladies such as nausea, rashes, changes in red and
white blood cells, liver damage, and degeneration of the nervous system (Fisher 1999).

Among the common pollutants from transport are carbon monoxide, oxides of nitrogen
(principally nitric oxide and nitrogen dioxide), ozone, lead, particles and sulphur dioxide
and hydrocarbons. The health effects of air pollution can be short term (acute) or long term
(chronic); they include cardiovascular and respiratory diseases, increased incidence of
asthma and other respiratory illnesses, hypertension, stroke, heart disease, and damage to the
IQs of children. In the case of air toxics and particulates, important health effects relate to an
increased incidence of cancer. Estimates of the health costs associated with vehicle
emissions range from 0.01 per cent to more than 1 per cent of GDP—some $5.3 billion a
year (Brindle et al. 1999).

Transport is the biggest contributor to ambient air pollution in urban areas, and cars and
light commercial vehicles are the dominant source. Diesel fuel emissions contribute
approximately 80 per cent of total vehicle particle emissions in major centres.
Comprehensive, conclusive data presenting the pollutant and greenhouse effects of existing
Australian petrol and diesel, in comparison with Euro 2 petrol and diesel and alternative
fuels such as natural gas and liquid petroleum gas, are not yet available. It is recognised that
further research is necessary in this regard.
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A further challenge for policy makers and transport operators lies in the fact that in some
instances air quality concerns may conflict with greenhouse gas–reduction objectives. For
example, low-sulphur fuels, which deliver benefits through reductions in fine particle
emissions, may lead to losses in energy efficiency and increased energy consumption when
compared with high-sulphur fuels. Diesel is generally more energy efficient than petrol, but
until clean diesel is introduced and widely used it will continue to be responsible for
relatively high particle emissions.

ARRB Transport Research has recently published Transport-generated Air Pollution and its
Health Impacts—a source document for local government, which reviews much of the
emerging literature on the health impacts of energy consumption in the transport sector and
discusses a range of countermeasures that communities and engineers may usefully consider
to remedy the problem (Brindle et al. 1999). The review highlights the need for the
introduction of environmentally benign vehicles (such as low-emission hybrid cars) and
clean fuels and technologies in conjunction with travel-restraint and demand-management
strategies. It reiterates the view of many commentators that expected increases in the
number of motor vehicles in growing economies will offset any improvement in individual
vehicle-emission performance: demand reduction and cultural change will thus need to play
an increasing role alongside technological innovation.

Growth in energy use

At present Australia meets a little over three-quarters of its need for liquid fuel from
domestically produced crude oils. Much of our diesel production is, however, dependent on
imported oils. Australia is a significant net importer of crude oil and refined feedstock: the
level of imports is about twice that of exports. We have abundant resources of natural gas—
over 100 years’ production at current rates. Natural gas is generally considered to offer
lower pollutant and greenhouse emissions when compared with existing liquid fuels. The
comparative emissions benefits of natural gas, liquid petroleum gas, and current and
Euro 2–standard liquid fuels is an area of much research and debate in the energy and
transport industry. Current information suggests that natural gas may offer greenhouse-
emission savings of somewhere between 10 and 50 per cent over traditional fuel emissions
(the upper range is considered somewhat optimistic).

The vision of ‘the total transport task being increasingly based on sustainable (non-
polluting, non-depleting) energy sources and their enabling technologies’ poses a
considerable challenge when viewed in terms of growth projections for energy consumption
in the sector. Table 2.1 shows current and projected levels of energy consumption within the
sector, providing an indication of the challenge we face.

The highest rate of projected growth in total energy consumption is in air transport, while
the highest rate of projected growth for a fuel type within a mode is for natural gas in road
transport. The contribution of natural gas to the total road fuel task is projected to grow from
0.2 to 3.0 per cent of total consumption, this growth being largely attributed to increased
consumption by the urban bus market. The use of natural gas in transport may need to be
monitored in the light of the reductions in diesel excise to be introduced on 1 July 2000.
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Congestion Costs

Congestion is a serious and growing problem in most of Australia’s large cities, and it
imposes substantial economic, environmental and amenity costs on the economy and
society.

Growth in the use of private cars is often pointed to as the principal component of the
problem, but it is urban freight vehicles that now constitute the highest area of growth for
most urban road systems.  Although the high level of private car use remains an important
contributor to urban congestion, saturation in the level of car ownership has been emerging
in the 1990s and the average distance driven per car in Australia appears to have changed
little in the past 25 years.

Growth in total private passenger car-kilometers does, however, remain a serious problem.
According to the Bureau of Transport Economics (1998), urban public transport currently
accounts for about 7 per cent of the urban passenger task in Australia, so even a doubling of
its contribution would not obviate the coming congestion problems.

The Bureau modeled future congestion levels for major Australian cities, based on forecast
levels of freight and passenger total vehicle-kilometer growth occurring on existing
networks and projected probable increases in road capacity within the networks.  The model
draws on projected population growth levels for each city, makes assumptions about where
population growth will occur (for example, at the city fringe), forecasts future levels of car
ownership per person, and assumes a constant level of vehicle-kilometres per car.  It also
assumes increasing levels of growth in the vehicle-kilometre tasks of most classes of road
freight vehicles travelling in cities (Bureau of Transport Economics 1998).

Table 2.2 shows projected costs of congestion from increases in traffic volume in
Australia’s main cities.  These costs represent time costs and vehicle operating costs of
delay: they do not take into account the externality costs of increased levels of emissions
and noise and safety hazards resulting from increased traffic volume; nor do they take into
account the economic costs of travel suppresion.
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These figures are broadly indicative, based on  a range of assumptions. The manner in
which congestion costs increase in relation to the level at which systems carrying capacity is
reached is exponential in character. Cities close to capacity or with relatively few or very
concentrated central business areas may experience quite significant increases in congestion
costs with relatively small increases in total vehicle-kilometres travelled.

The congestion cost rate (dollars per passenger car equivalent per kilometre travelled)
estimated for each of the cities in the modelling of the above data vary considerably. For
example, the congestion cost rate for Sydney in 1995 and 2015 is relatively constant, while
for Melbourne and Brisbane it is projected to more than double. This, in part, may explain
Sydney’s relatively high congestion cost base in 1995 and the higher congestion cost
increases projected for Brisbane and Melbourne. For further information on these cost
projections see the Bureau’s research publications Forecasting Light Vehicle Traffic and
Transport and Greenhouse: costs and options for reducing emissions.

2.2 Challenges from within the transport system

The Task Force analysed growth trends in the transport task by mode and by energy
efficiency and reviewed infrastructure maintenance and investment requirements.
Chapter 10 provides data on historical trends in the transport sector. The main conclusions
the Task Force reached are as follows.

•  We have not—as individuals and as a nation—given priority to transport modes that
offer greatest energy efficiency.

•  All our existing transport infrastructure is under pressure, as a result of increased
demand or lack of investment, or both.

•  Funding for transport infrastructure has generally not been consistent across the
various modes, in particular road and rail.

•  Our transport system as a whole faces funding problems.

•  The Commonwealth needs to coordinate and direct fiscal, regulatory and
environmental legislation to better support sustainable transport outcomes.

Following its analysis the Task Force interviewed representatives from the transport sector
to ascertain whether they concurred with its broad conclusions and what additional factors
they considered important to improving the sustainability of our transport systems.

The following box presents the four basic problems the Task Force initially identified and
the strategic concerns the people who were interviewed raised in relation to those problems
and more generally in relation to improving the sustainability of our transport systems and
cities. A number of additional strategic matters emerged in the course of the Task Force’s
research; these are also reflected in the box and in the summary of findings and the
recommendations put forward in this report.
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Problem area
Strategic concerns relating to the broad problem areas identified and the
future sustainability of our transport systems

Major city transport
challenges

– growth in the
passenger car
transport task

– growth in the urban
freight task on roads

– competing tasks on
one system

– the poor profile and
task share of public
transport

•  The Commonwealth should play a greater role in addressing major city
transport challenges.

•  Direct, transparent road pricing and charging for use are necessary to
manage demand and so to combat congestion and to price and attribute
externality costs to users.

•  Fuel-pricing regimes may need to be reconsidered, to improve demand-
management outcomes.

•  Road pricing is now possible, with intelligent transport systems and non-
proprietary E Tag technologies, to enable creation of ‘time’ corridors for
freight, encourage public passenger transport, and constrain vehicle-
kilometre growth.

•  The rationale and benefits of road pricing need to be communicated to
consumers, and alternative modes (public transport, pedestrian, cycling)
should be made readily accessible in conjunction with the introduction of
direct road-use charges.

•  Public transport needs to become more flexible and more service oriented,
and regulations should be developed and implemented to facilitate an
increasing role for private sector providers of public transport.

•  Public transport faces serious difficulties in maintaining—let alone
increasing—its share of the transport task, notwithstanding impressive new
public transport targets and strategies recently developed by planning and
transport agencies in most cities.

•  Improved vehicle technologies (noting the current Commonwealth target of
15 per cent efficiency improvements for new cars) will not sufficiently combat
the growth in emissions from the vehicle fleet if the technologies are
unaccompanied by demand-management strategies to retard the increase in
total vehicle-kilometres in areas of high congestion.

•  The central infrastructure challenges are to facilitate increased access for
different modes and new services (bus, pedestrian, cycling, light rail) to
existing infrastructure networks, to provide funding for non-road solutions to
transport needs in urban areas, and to introduce equitable and efficient
pricing and charging regimes.

•  Urban freight vehicles and buses are priority segments of the road sector on
which to focus measures designed to encourage the adoption of clean fuels
and clean-fuel technologies.
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Problem area
Strategic concerns relating to the broad problem areas identified and the
future sustainability of our transport systems

Intercapital transport
growth

– rate of freight
transport growth on
roads

– rate of passenger
growth: air

– declining growth of
rail freight and
passenger use

•  We are all paying ‘too little for transport’, particularly long-distance heavy
vehicles in the road sector. ITS (using GPS and ‘weigh in motion’) trials for
road-wear and real-time charging are pricing mechanisms that are now on
the horizon.

•  The principal challenge is to devise and introduce effective and competitive
pricing and charging systems for road and rail.

•  The Commonwealth should seriously consider funding and investment
mechanisms designed to boost the upgrade of the national rail track to the
point where it can begin to compete with road freight and for further private
sector investment.

•  For long-haul freight there is consensus that economic and environmental
benefits would accrue if the national rail system were improved. The flow-on
effect would be greater competitive viability of rail for interstate and intrastate
freight.

•  Our intermodal connections need to be improved and rationalised.

•  The decline in long-distance passenger use of rail is not considered a serious
concern.

•  Demand-management and modal-substitution strategies for growth in air
transport are not yet being tackled: growth in greenhouse emissions from the
sector suggests they should be.

•  On the whole and with the exception of rail, our intercapital transport systems
are adequate—the main challenges lie in the systems interfaces between the
major modes (road, rail and port infrastructures) and the need for improved
circumferential transport networks and intermodal connections.

Infrastructure funding—
capital and maintenance
priorities

– immensity of
maintenance
projections

– lack of investment
neutrality between
modes

•  The traditional split between public and private ownership and operation of
most modes of transport is disappearing, and increasing private sector
participation in the provision of transport infrastructure and services is
regarded as a means of redressing funding shortfalls and increasing the
efficiency of resource allocation and operation.

•  There is, however, a continuing role for efficient public enterprise.

•  Competitive neutrality in investment and pricing regimes and between
government agencies and the private sector needs to be further pursued,
particularly in relation to road and rail, and with regard to rural and urban
resource allocation.

•  The Commonwealth should take a leading role in developing a national
transport strategic framework and facilitating more sustainable transport
systems and outcomes by acting to

– give priority to sustainability matters in transport planning and decision
making;

– encourage an investment environment in which projects of national
significance receive priority and competing private sector investment
proposals are better evaluated, in relation to overall national intermodal
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Problem area
Strategic concerns relating to the broad problem areas identified and the
future sustainability of our transport systems

systems requirements;

– remove the impediments to sustainable transport planning created by
the three-tier system of government;

– develop and enable competitive evaluation of project proposals in
relation to external benefits and costs and associated cumulative
impacts. This requires that

.. environmental impact assessment processes more explicitly seek
assessment of energy and greenhouse impacts,

.. project evaluation processes incorporating life-cycle evaluation of
capital and operating costs and energy impacts be developed,

.. ‘post-project’ cumulative impact evaluations be introduced, so that
projects’ impacts on consumer behaviour and intermodal
efficiencies are better understood;

– improve preliminary project-assessment and project-development (from
pre-feasibility through to full bidding and operation) processes for
projects in which the private sector is involved and for which government
support is required;

– better facilitate, manage and increase private sector participation in
transport operations, infrastructure, finance, planning and research. The
Commonwealth may need to reinvest in securing professional skills,
knowledge and new management structures—across relevant portfolios,
such as finance, treasury, health, transport—to this end.

•  State and Territory departments of transport face road-maintenance budgets
of up to 75 per cent of total transport-related expenditure. Major city
congestion problems and infrastructure investment requirements cannot be
adequately dealt with by State and local governments alone. These are
matters of national significance in terms of the economy and the
environment, and they call for Commonwealth leadership to help fund and
facilitate strategic projects.

•  Improved integrated land-use and transport planning is required if we are to
stem the growth in transport demand. Governments can no longer be
required to guarantee transport services irrespective of the pattern of
development that occurs. There are increasing moves to strengthen
Integrated Planning Acts and to support infrastructure funding beyond the
local level by extending developers’ contributions to feeder transport
systems.
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Problem area
Strategic concerns relating to the broad problem areas identified and the
future sustainability of our transport systems

Regional transport—
intrastate transport,
satellites and major
regional centres

– service
appropriateness:
telecoms, pipelines,
roads/rail/air

– decentralisation

•  Regional transport is generally regarded as being adequately serviced
intermodally; that is, most major regions have good access to road, air and/or
rail services.

•  In major conurbations the extension of public transport feeder services to
existing public transport services remains a major challenge

•  Local governments face increasing difficulty with road-maintenance and
infrastructure funding—particularly in rural areas, where agricultural freight is
causing considerable deterioration in regional road systems.

•  State governments are transferring the cost of freight transport to local
government as a result of the closure of regional rail branch lines. This
problem is exacerbated by increasing reliance on road freight.

•  Local government is being increasingly called on to fund and deliver transport
infrastructure, but there are inadequate mechanisms by which to publicly or
privately fund these initiatives.

•  Decentralisation planning strategies to alleviate pressure on major cities or to
facilitate the supply of goods and services from local centres of production
(and thus reduce the transport task) are not a current policy focus and need
attention.

•  The current Commonwealth approach to regional development focuses on
the creation of supporting environments and industry development, rather
than on transport services. The possible inadequacy of transport services to
regional areas does not appear to be considered a significant impediment to
regional development.

•  Greater integration of land-use and transport planning is an important
challenge for high-growth areas such as south-east Queensland.
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3 Responding to the challenges—the Task Force’s
findings and recommendations to government

There is growing concern about the sustainability of our transport systems and the
environmental, social and health impacts of transport. The National Greenhouse Response
Strategy, released in late 1998, incorporates a comprehensive range of transport and urban
form strategies that are designed to involve all levels of government in initiatives to explore
opportunities to reduce greenhouse emissions from the transport sector. Most of the
proposed strategies and studies were initiated in 1998–99 and are continuing or will report
in the next one to three years with specific recommendations. Considerable progress has
already been made to improve fuel quality and vehicle emissions and to increase the use of
alternative fuels, as discussed in Chapter 9.

In what is a rapidly moving field, the Task Force puts forward its recommendations with
due recognition that government is already working to resolve problems in many of the
areas discussed. In some areas, however, the Task Force considers that further, more
immediate action may be required. Nevertheless, the Task Force is impressed with the broad
range of government initiatives currently under way, and it urges governments to continue
to focus on aspects of sustainable transport as matters of national significance and to foster
supportive environments in which engineers and industry can use their expertise to develop,
improve and promote sustainable transport systems.

Governments, planners, engineers and the community can focus on the following actions to
enhance the sustainability of our transport systems.

•  Increase urban consolidation by encouraging greater density of development and
facilitate integrated land-use and transport planning to improve access, reduce the
need to travel, and deliver urban environments that support walking, cycling and
public transport.

•  Accelerate the introduction of cleaner fuels and more efficient vehicle technologies
across the transport fleet.

•  Improve the environmental performance of the existing fleet through better
operating and maintenance standards.

•  Promote and deliver improved, more passenger friendly public transport to reduce
private car use.

•  Encourage new work and business practices to reduce growth in the passenger and
freight task.

•  Give priority to and promote investment in and use of transport modes that are less
carbon and pollutant intensive in their manufacture and operation.

•  Educate the public and stakeholder groups about sustainable transport and provide
incentives to encourage change in our travel behaviour and transport expectations.
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3.1 Findings

The Task Force’s recommendations are based on the following findings.

•  It is in the interest of all Australians that the Commonwealth and State and Territory
and local governments confront the challenge of greenhouse gas emissions in a
coordinated and cooperative manner, using all methods at their disposal, including
raising the community’s understanding of the subject. Initiatives need to go beyond
the transport sector, to include instruments in the following policy areas: industry
and innovation, taxation and fiscal reform, infrastructure and investment policy,
health, environment, transport and regional development, and community services.

•  Structural change—based on greenhouse performance as the common denominator
in transport planning, investment and operation—is essential to achieving positive
outcomes for the wellbeing of all Australians and their environment.

•  Unsustainable levels of growth in pollutant and greenhouse gas emissions from
transport must be reversed. This requires action through technological innovation
and travel demand–management strategies, as well as the setting of ambitious
targets and incentives for the introduction of low-emission vehicle technologies,
clean fuels, and appropriate modal choices.

•  Transport pricing regimes should be reformed, to better allocate economic and
environmental costs and to encourage people to change their travel behaviour and
choose more sustainable transport modes.

•  Integrated land-use and transport planning should be further encouraged and be
supported by clear national transport priorities.

•  The intermodal competitiveness of our freight systems should be improved, to
produce efficient environmental and economic outcomes by increasing the
contribution that rail and shipping make to the national freight task.

•  The Commonwealth should provide increased seed funding to meet major city
transport infrastructure requirements and support private sector participation in the
provision of transport services and infrastructure. The investment and project
development and approvals framework must require comprehensive sustainability
impact statements and evaluative procedures from project inception.
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3.2 Recommendations to government

1 Taxation and fiscal policy instruments should encourage sustainable transport.

The 1998 National Greenhouse Response Strategy lists economic policy instruments (Measure
5.1) as the first additional measure to be considered in relation to transport. The Task Force
recommends the following areas for consideration.

1.1 Review taxation policies that favour the use of private motor vehicles through salary
packaging and company-provided parking and potentially discourage use of urban public
transport.

1.2 Review the GST package, which will have the effect of decreasing the perceived cost of
car ownership, operation and parking and increasing the perceived cost of urban public
transport fares.

1.3 Accelerate the introduction of transparent user-pays pricing regimes that focus on direct
charging for use rather than indirect taxation. Charges should reflect and communicate
the full environmental, health and economic costs of our transport systems, fuels and
choices.

1.4 Expand the clean-fuel credits program recently announced in ‘A New Tax System’ to
commercial vehicles and buses (under 20 tonnes) operating in urban areas where they
are currently precluded from clean-fuel credits (subject to further study conclusively
proving the benefits of compressed natural gas and liquid petroleum gas).

1.5 Encourage development of intelligent transport systems that will allow for effective
congestion pricing in urban areas and mass–distance charging for heavy vehicles.
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2a There is a strong case for increased investment in transport infrastructure that offers the
opportunity to develop a transport system that is integrated, more sustainable and less
greenhouse gas intensive.

2b The market is the appropriate mechanism to allocate resources between individual
transport modes, but where market forces fail to deliver environmental and social
objectives governments should intervene.

2.1 Initiatives designed to produce competitive investment neutrality between modes should
be progressed.

2.2 Transport in urban areas is of national significance. City–port connections and road and
rail connections with ports require improved planning and coordination across all levels
of government, to obviate duplication of services and local zoning decisions that may
result in urban residential encroachment on priority corridors and major ports and
airports. This calls for the early identification of future transport corridors.

2.3 Greater intermodal integration is becoming increasingly critical to improve freight and
transit efficiency.

2.4 The strong case for increased investment in infrastructure is exemplified by

•  the recommendations of Revitalising Rail, the report of the Rail Projects Taskforce
(1999) to bring the national track to such a standard that it can begin to provide a
competitive and sustainable alternative to road transport;

•  investment in regional transport systems to improve the competitiveness of rural
industry.

2.5 Greater Commonwealth investment in urban transport is necessary because of the
central role cities play in the national economy. Investment is specifically required to
improve intermodal connections, to help fund circumferential road networks linking with
the national highway system, and to provide seed investment funding for infrastructure
that will enable greater public transport provision.

2.6 In view of the increasing level of private sector participation in transport planning,
operations, infrastructure and research, the Commonwealth should review and augment
public sector professional expertise across all relevant departments (finance, treasury,
transport, health), to better coordinate and evaluate private sector proposals and
participation in the transport sector.
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3 More holistic approaches that integrate environmental considerations into transport
policy, planning and investment decisions are needed. They should go beyond current
Commonwealth and State and Territory environmental impact evaluations in order to
examine wider impacts on health, sustainability and greenhouse gas emissions.

3.1 The Task Force supports the National Greenhouse Response Strategy requirement
(Measure 3.3) that all jurisdictions review and amend environmental impact assessment
processes to incorporate greenhouse gas emissions from proposed projects by the end
of 1998–99.

3.2 The Task Force encourages the Commonwealth and the Council of Australian
Governments to include greenhouse factors as a trigger for environmental assessment
and approval (under Commonwealth legislation) of all new projects that have the
potential to be major emitters of greenhouse gases in their construction or operation, or
both.

3.3 The Task Force recommends that the comparative energy consumption and greenhouse
emission impacts of competitive project proposals and alternative transport options be
given greater consideration in the determination of Commonwealth and State and
Territory infrastructure investment priorities.

3.4 Feasibility studies and approvals processes for major projects should be based on
common, comparative evaluation procedures that incorporate economic and
environmental life-cycle cost–benefit analysis.
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4a There is a need for industry, innovation, and research and development policies and
commitments to support the development of cleaner transport fuels and technologies.

4b Additionally, there is a need for research into transport pricing, economics and demand-
management technologies.

4.1 Full fuel–cycle analysis of Euro 2 and 4 diesel, Euro 2 and 3 petrol, compressed natural
gas and liquid petroleum gas is necessary to provide more conclusive information about
the comparative pollutant and greenhouse gas–emission benefits of these fuels, to
assist decision making relating to sustainable transport options.

4.2 If necessary, additional measures should be implemented to ensure that the Australian
refining industry can deliver fuels compliant with Euro 4 diesel and Euro 3 petrol
standards by 2006 on a national basis.

4.3 Australian refining industries should be supported to maintain Australian production
capability, with due regard to defence needs and requirements for flexibility in
competition policy that may be necessary to ensure national production capability.

4.4 Incentives should be provided to encourage accelerated market introduction and
demonstration of low-emission hybrid vehicles and dedicated natural gas vehicles (cars,
trucks and buses) that are now commercially available internationally but are costly to
import in limited numbers.

4.5 The harmonisation of Australian Design Rules with European Design Rules should be
accelerated, to remove impediments to the commercial introduction of innovative, clean-
vehicle technologies.

4.6 Research and commercialisation funding should be increased for Australian innovation
in new vehicle and fuel technologies, such as the CSIRO aXcess hybrid electric car and
associated automotive research in hybrid vehicle systems and componentry, natural gas
vehicle technologies, high-volume ethanol production, and fuel cell innovation.

4.7 Research into the development, application and administration of road pricing, charging
and associated demand-management technologies made possible by intelligent
transport systems should be supported.
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4 Responding to the challenges—the role of
engineers

The Task Force considers that sustainable transport is an important consideration for the
engineering profession and the community it serves. It encourages the Institution of
Engineers Australia and the engineering community to consider the following
recommendations.

The Institution can take the following actions:

•  Review its structure in relation to transport, to reflect the fact that transport is an
important area of engineering practice, involving a range of disciplines and industry
skills.

•  Convene a multidisciplinary expert team to review and comment on proposed major
projects and policy developments in the transport sector.

•  Draw on the Task Force’s recommendations to government to contribute to
sustainable transport policies and the development of a national sustainable energy
strategy.

•  Plan and implement a process for presenting the findings of this report and
promoting sustainable transport matters to Institutional stakeholder groups.

•  Liaise with government and private organisations that are developing policies,
and/or projects which relate to sustainable transport.

•  Provide public comment on government policies relating to sustainable transport.

•  Press for a more coordinated approach, on the part of all levels of government and
industry, to sustainable transport.

•  Promote and support public events, forums and research initiatives relating to
sustainable transport.

•  Inform and encourage members to be aware of the challenges and of action they can
take in their professional and personal lives.
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The Task Force encourages the Institution to do the following:

1. Give due consideration to the Task Force’s recommendations to government when
making representations to government, specifically including

– to establish a National Infrastructure Advisory Council;

– Submissions the Institution may make to government on energy, innovation and
investment policy;

– Participation in the expanded strategic investment coordination process for large capital-
intensive projects, as recently announced by the Commonwealth Government as part of
the New Business Tax system.

2. Establish mechanisms for the Institution, through its policy area, committees and
societies, to nominate and offer a representative or representatives to participate in and/or
report to members on initiatives of the National Greenhouse Response Strategy that relate
to sustainable transport. Among the specific initiatives under the Strategy that are of
interest to the engineering community and in which the Institution and its members might
constructively participate are

– the Cities for Climate Protection local government initiative, commenced in mid-1999;

– the Promoting Best Practice in Transport and Landuse Planning initiative—led by the
Queensland Department of Transport and begun in June 1999—to deliver materials and
recommendations for implementation by 2001–02;

– the review of economic policy instruments relating to transport, an inquiry being
conducted under the auspices of the Australian Transport Council and due for
completion by 1999–2000;

– a Forum established in July 1999 to investigate new public transport modes and
technologies;

– a study of opportunities to reduce freight transport emissions, a work program of a
National Task Force established under the Australian Transport Council and due to
report by July 2000;

– a study into intermodal integration, to be conducted during 1999–2000.
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3. Explore and seek opportunities to develop collaborative initiatives—such as joint forums,
research and educational activities—on sustainable transport and engineering aspects
with leading industry and research organisations and programs. Among the organisations
at the forefront of sustainable transport innovation and with whom the Institution might
develop further cooperative initiatives are

– the Warren Centre for Advanced Engineering, whose Sustainable Transport in
Sustainable Cities program, a three-year research program, started in mid-1999 and
may be reported on in late 1999;

– ARRB Transport Research;

– Austroads—the association of road transport and traffic authorities in Australia and New
Zealand;

– the Society of Automotive Engineers Australasia and Automotive Training Australia,
which in 1999 held a conference on the ‘Great Eco-Auto Challenge’;

– the Chartered Institute of Transport in Australia Inc.;

– the Australian Natural Gas Vehicle Council, which is soon to publish a detailed report on
alternative-fuel vehicles and their economic and environmental benefits;

– the Greenhouse Challenge Office and the Australian Trucking Association, which
recently jointly launched the Road Freight Environment and Greenhouse Challenge
Workbook;

– the Australasian Railway Society and the Railway Technical Society of Australasia.

– the International Association of Public Transport (Australia/New Zealand)

Further, there are a number of important things the profession as a
whole and individual engineers can do.

The profession can encourage:

•  engineers to consider and promote the adoption of engineering and design solutions and
travel demand–management principles—as detailed in the Institution’s Policy on Travel
Demand Management in Urban Areas—to support transport sustainability;

•  participation in the development and implementation of sustainable transport strategies;

•  development of engineering degrees, courses and training programs that foster a holistic
approach within the profession, including an appreciation of all aspects of ecologically
sustainable development and sustainable energy that pertain to transport.
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Individually, engineers can

•  promote sustainable transport design principles and technologies and clean fuels in the
projects in which they are involved and in the transport operations of their organisations;

•  explore opportunities to take advantage of the Alternative Fuel Conversion Program and the
Alternative Fuel Grant Scheme, which will come into effect in July 2000;

•  encourage their organisations to join the Greenhouse Challenge, conduct annual energy
audits of their operations, and develop transport procurement guidelines that assign priority
to the purchase of fuel-efficient vehicles;

•  review their personal and professional transport requirements and encourage employers to
offer increased access to or salary packaging of sustainable transport options;

•  support local sequestration initiatives such as the Foster Foundation’s GreenFleet program;

•  support integrated land-use planning and urban design initiatives that aim to promote
sustainable transport options;

•  make recommendations to the Institution in relation to continuing professional development,
information and resource requirements in areas of sustainable transport that they consider
are insufficiently accessible or available and that the Institution could help to promote.
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5 Energy use in the transport sector

In Australia energy consumption by the transport sector accounts for about 25 per cent of
total primary energy consumption and about 36 per cent of total final energy consumption.
As Table 5.1 shows, transport’s share of total energy consumption is anticipated to remain
about the same to 2014–15. The table is based on projections that do not take into account
proposed greenhouse initiatives across all sectors to 2014–15. Transport is forecast to
surpass the electricity-generation and manufacturing sectors, to become the largest final
energy consumer. This view derives from industry surveys, which suggest that the
electricity-generation sector will be the most important area in which energy efficiency
improvements can be expected (in large part because of increased efficiencies from more
extensive use of gas), thus increasing transport’s relative share of total consumption.

What is perhaps most interesting in the picture presented by Table 5.1 is that, in terms of
annual rates of growth in energy consumption per sector, transport will move from having
an annual rate of growth below the overall average to one that exceeds the average across
the economy as a whole.
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Table 5.2 shows historical and projected growth in total energy consumption by transport
mode. Of note is the dramatic increase in energy consumption by air transport. The recent
decline in rail and water transport energy consumption is projected to be slowly reversed to
2014–15.
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6 Some perspectives on the future outlook for oil

In 1998, following the symposium ‘Beyond Oil: transport and fuel for the future’, the
Chartered Institute of Transport in Australia Inc. issued a communique that declared,

We are at the climax of the fossil fuel age … We have reached a crucial stage in the
development of our local, national and international transport services. Our present path is
leading us into potentially serious economic, social and environmental problems. New
directions are needed for our future transport fuels and vehicles. ‘More of the same’ in our
current transport plans and ways of thinking is no longer tenable … (CITIA 1998)

The communique identified the following matters as of vital importance:

•  key factors affecting oil based transport are congestion, pollution and oil supply,

•  the real cost of transport is going to increase and must be considered as a major factor in
setting the economic agenda for the 21st century,

•  the need for Governments to support the introduction of viable alternative fuels, more
efficient vehicles and alternative transport systems which are environmentally
acceptable and fuel efficient,

•  the need for greater transport industry and public awareness of the need to prepare for
the decline and end of the ‘Petroleum Age’,

•  it is essential that care of people and of the environment be recognised as the principal
standards for addressing these issues.

At the opening of the symposium the Honourable Sir Guy Green AC KBE, Governor of
Tasmania, expressed a forward-looking approach to change and the question of ‘scarcity’:

Debate about that issue [oil scarcity] sometimes gets bogged down by inconclusive
discussions about the exact size of the remaining oil resources and exactly how long they
will last. I suggest that it is more fruitful to proceed, as I understand this symposium will
proceed, on the basis that although we don’t know exactly when the reserves will run out or
at least when they will become so scarce or costly that large scale reliance on them becomes
untennable - it will happen. The question we ought to be concentrating upon is what we can
do to prepare for and to cope with the revolution in transport which that will create. I would
suggest that it doesn’t greatly matter if it turns out that our forecasts about the rate at which
the changes will take place are unduly pessimistic. The magnitude of the adjustments we
shall have to make is so great that we need all the lead time we can get. (Green 1999)

The Task Force agrees with the spirit of this message. Many people now believe it is time to
plan to reduce our dependence on oil. The following discussion provides an overview of
some current perspectives in the oil debate and Australia’s status in relation to the resource.

Internationally, and increasingly, the role of oil in the global energy mix is becoming more
concentrated in the transport sector. This trend is occurring in parallel with growing
international recognition that oil—of all the fossil fuels—may be close to reaching peak
conventional production. One of the International Energy Agency’s main findings in World
Energy Outlook 1998 was the projection that conventional oil production may peak during
the period 2010 to 2020. This is certainly the view of industry analysts such as Campbell
and Laherrere (1998), who argue that world production of conventional oil could peak even
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earlier (perhaps by 2010) for reasons that include historical overestimation of reserves by
OPEC nations to boost export quotas.2

The dramatic slide in world oil prices since 1997 suggests oil supply and demand profiles
that appear to contradict these projections. Various factors are seen as determinants of the
trend, among them OPEC’s inability to control the production rates of its members,
increased exploration and production, and the Asian downturn resulting in a glut of supply
(Krzus 1998). Conversely, some in the industry attribute the rapid decline in prices in part to
incorrect market information and supply over-projections, which may result in dangerously
tighter inventories and shortfalls.3

One potential outcome of the decline in oil prices since 1997—a range of industry observers
seem to hold this view—is that there will be a significant reduction in Australian petroleum
exploration and development (at least in the short term), which may adversely affect the
development of ‘greenfield’ sites for new petroleum resources in Australia (Waring 1998,
Krzus 1998). In 1999 world oil prices have again increased. Subject to industry expectations
about whether such prices will be sustained, the recent trend of declining Australian
investment in onshore petroleum exploration may be slowly reversed.

Australia is, and is projected to continue to be, a significant net importer of crude oil and
other refinery feedstocks: the level of imports is about twice that of exports (Bush et al.
1998). On the basis of current trends, over 95 per cent of transport energy will be supplied
by petroleum-based products. Australia meets a little over three quarters of its domestic
needs for liquid fuels from domestically produced primary crude oils. In an international
context of medium-term projections that cheap world oil production is drawing closer to an
end, and a short-term environment in which there has been a 30 per cent drop in investment
in domestic petroleum exploration, Australia may face smaller domestic reserves and greater
import requirements.

In comparison with our other major energy commodities, Australia does not have vast oil
reserves, as Figure 6.1 illustrates. The reserves shown are calculated by dividing known
reserves of conventional oil (that is, oil currently in commercial production and oil reserves
identified for possible commercial production) by current production levels in the given
year. On average, Australia has about 10 years of reserves available.

Relative to other fossil-fuel supplies, conventional liquid fuels may in time become an area
in which managing for longer term security of supply may pose some challenges. The
Bureau of Resource Sciences claims that Australia has abundant hydrocarbon reserves. In
particular, natural gas reserves are estimated to be around 120 trillion cubic feet, which
equates to over 100 years’ production at current rates (Dean 1998).

                                                     
2 For a full discussion of the respective arguments of the ‘pessimists’ and the ‘optimists’ in relation to
conventional oil reserves, see International Energy Agency (1998, pp. 83–109) and Campbell and
Laherrere (1998, pp. 78–83).
3 In October 1998 the Independent Petroleum Association of America asked the US General
Accounting Office to examine the International Energy Agency’s forecasts of worldwide oil supply
and demand during 1997 and 1998 on the basis of concern that the Agency may have significantly
overestimated the magnitude of oversupply, resulting in dangerous pricing signals and an
unwarranted slowdown in production and exploration.
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The question of continued access to cheap, conventional oil is obviously something about
which there is and will continue to be a range of views. One senior member of the petroleum
industry sees a horizon of abundance for the next 20 and potentially 40 years, when biomass
may be expected to play a greater role. The Task Force’s discussions suggest that fuel
scarcity is not at present considered a serious policy concern. There seems to be consensus
that we are at or may soon reach peak production of conventional oil; supply shortages are
generally not anticipated (as non-conventional modes of production come into play),
although it is possible that we may eventually have to pay more for our liquid fossil fuels.
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7 The transport sector and greenhouse gas
emissions

Scientists have provided clear evidence that industrial and agricultural activities in recent
centuries have contributed to a change in the composition of the atmosphere, resulting in
increased concentrations of greenhouse gases, which contribute to atmospheric warming.
Significant changes in the global climate are predicted. It is expected that there will be
temperature increases of some 0.3 to 1.4 per cent in some parts of Australia in the next
30 years. These changes are projected to affect regional rainfall patterns and increase the
severity and frequency of storm events, with wide-ranging implications for urban and rural
infrastructure, health, land management and agriculture (PMSEIC 1999).

In sum, the greenhouse phenomenon has been widely acknowledged by a number of
international forums in the last decade as a matter for global concern.

In 1995 the Intergovernmental Panel on Climate Change presented the following
conclusions to policymakers.

•  Increases in greenhouse gas concentrations since pre-industrial times have led to a
positive radiative forcing of climate, tending to warm the surface of the earth and
produce other climate changes.

•  The atmospheric concentrations of the greenhouse gases carbon dioxide, methane
and nitrous oxide, among others, have grown significantly: by about 30 per cent,
145 per cent and 15 per cent respectively (values for 1992). These trends can be
attributed largely to human activities, principally fossil-fuel use, land-use change
and agriculture.

•  Many greenhouse gases remain in the atmosphere for a long time—in the case of
carbon dioxide and nitrous oxide, many decades to centuries. As a result, if carbon
dioxide emissions were maintained at near 1994 levels they would lead to a nearly
constant rate of increase in atmospheric concentrations for at least two centuries,
doubling pre-industrial concentration levels by 2100. (IPCC 1999)

7.1 Australia’s Kyoto commitment

Australia signed the Kyoto Protocol in April 1998, accepting as realistic a negotiated target
of 8 per cent growth in greenhouse emissions by 2008 to 2012 over the 1990 baseline. Many
other developed countries have signed the Protocol, agreeing to reduce their collective
greenhouse emissions from 1990 levels by at least 5 per cent by 2008 to 2012. To meet the
Australian target, our ‘business as usual’ projections of emissions growth will need to be cut
by some 25–30 per cent, or by 100 million tonnes of carbon dioxide equivalent (PMSEIC
1999, Beale 1999).4 Australian greenhouse emissions increased from 385 to

                                                     
4 Estimates of the percentage reductions on ‘business as usual’ emissions growth sometimes vary,
usually because of differing baseline assumptions and variations resulting from the continuing
development of inventory methodologies and data-collection processes. The task is generally
understood to be to rein growth in emissions back from a ‘business as usual’ estimate of over 40 per
cent growth by 2010 on 1990 levels to growth of only 8 per cent on 1990 levels.
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419 megatonnes of carbon dioxide equivalents between 1990 and 1996 (an increase of about
9 per cent), stationary energy, transport and agriculture being the three largest emitters.
More recent data, from the 1997 National Greenhouse Gas Inventory, shows that total net
greenhouse gas emissions (not including land clearing) have increased by 11 per cent over
the period 1990 to 1997.

7.2 Greenhouse gases

Greenhouse gas emissions are emissions that contribute to global warming; they are
frequently referred to as ‘carbon dioxide equivalent’ since carbon dioxide is the most
abundant greenhouse gas (followed by methane). Carbon dioxide is attributed a global
warming potential (GWP) over a 100-year time horizon of 1. It is against this that the GWP
of other gases is measured: for example, methane GWP = 21; nitrous oxide GWP = 310; and
hydrofluorocarbons range from GWPs of 140 to 11 700. GWP is an index, defined to be the
warming effect over a given period caused by an emission of a particular gas relative to an
equal mass of carbon dioxide. Thus 1 kilogram of methane emissions has an average global
warming effect of 21 kilograms of carbon dioxide emissions.5

The transport sector generates both direct (radiatively active) and indirect greenhouse gases.
The main direct greenhouse gases emitted from the sector are carbon dioxide (CO2), which
is the largest contributor, methane (CH4), nitrous oxide (N2O) and chlorofluorocarbons
(CFCs). Indirect greenhouse gases such as carbon monoxide (CO), oxides of nitrogen (NOx)
other than nitrous oxide, and non-methane volatile organic compounds (NMVOCs) do not
have a strong radiative effect themselves but do influence atmospheric concentrations of the
direct greenhouse gases. Sulphur oxide emissions are also known to influence climate
change, although the exact nature and magnitude of the effects of atmospheric sulphur
oxides are still very uncertain and so are generally not included in most greenhouse
inventory or projection data.

Water vapour is the primary contributor to the greenhouse effect but it is not normally
considered in greenhouse gas inventories because human output is negligible when
compared with the day-to-day precipitation cycle. Carbon dioxide is the next most
significant greenhouse gas and is the major gas associated with the human-induced
greenhouse effect (BTCE 1995).

7.3 The transport sector’s role in Australian greenhouse emissions

In 1996 the Australian transport sector accounted for 71 million tonnes of Australia’s total
net greenhouse gas emissions, which is just over 17 per cent of Australia’s total emissions.
Greenhouse gas emissions from the transport sector are the fastest growing emissions of any
sector, rising by 15 per cent from 1990 to 1996. The Bureau of Transport Economics
projects that, without reduction measures, emissions from the transport sector will rise by
42 per cent on 1994 levels by 2015 (cited in Commonwealth of Australia 1998, p. 55).

                                                     
5 These GWP figures are from Greenhouse Challenge workbooks, whose data source is the
Intergovernmental Panel on Climate Change’s 1996 document Climate Change 1995: the science of
climate change. Contribution of Working Group 1 to the Second Assessment Report of the
Intergovernmental Panel on Climate Change. Other references sometimes quote variations on these
GWPs.
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Per capita, Australians have the third highest greenhouse gas emissions from transport use in
the world, ranking behind the United States and Canada. Approximately one-third of the
average Australian family’s greenhouse emissions are attributable to transport activities.

The Foster Foundation GreenFleet initiative calculates that to combat the annual emissions
generated by the average vehicle in one year of travel (approximately 4.3 tonnes of carbon
dioxide) seven fast-growing pine trees would need to be planted and their life-cycle
cleansing properties (of the first 20–30 years of growth) dedicated to the task. Sequestration
is a valuable medium-term tactic to neutralise emissions, but the real challenge is to tackle
growth in emissions at their source.

Figure 7.1 shows sectoral contributions to total national greenhouse emissions. Stationary
energy, the dominant contributor, includes all energy used in electricity generation,
manufacturing, construction, and other non-mobile uses other than industrial processes
(emissions from byproducts of various production processes). Fugitive emissions are those
that occur as a result of losses and leakages during extraction and storage of energy for
use—for example, methane emissions from coal mining and emissions caused by breakages
in pipelines. Transport’s share of total emissions is the sum of all domestic energy
consumed across all modes. Fuels used by the military and by international air and shipping
generated from Australia are excluded.
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Fuels used for international transport—air and shipping—are referred to as ‘bunker fuels’.
National greenhouse inventory data record energy used in these activities but under the
current terms of the Kyoto Protocol, this energy consumption is not yet required to be
attributed to national greenhouse performance targets. During the Kyoto negotiations in
November 1997 the question of how to attribute to individual nations greenhouse emissions
arising from international transport tasks was not resolved. Mechanisms were, however,
then established to work towards a means of attributing international emissions to
responsible countries and working groups charged with responsibility for reporting on those
mechanisms are due to report in late 1999. It is foreseeable that countries will eventually be
required to include international transport emissions in their national performance targets.
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7.4 Modal emissions

In 1996 about 87 per cent of domestic greenhouse gas emissions from the transport sector
were from road transport (all vehicles), a figure that grew to almost 89 per cent in 1997. The
remaining greenhouse gas emissions from the transport sector are derived from rail, air and
sea. In the period 1990 to 1997 the contribution of both shipping and rail declined to
percentage levels below their respective 1990 levels, while total emissions from the road
sector continued to grow and domestic air transport emissions grew at a rate of 10 per cent a
year.

The breakdown of emissions between the various transport modes is expected to remain
largely the same until 2010. Accordingly, increases in greenhouse gas emissions from road
transport will account for much of the growth, and growth in this mode will be dominated
by emissions from trucks and light commercial vehicles. Emissions from domestic aircraft
movements are also expected to grow strongly. Figure 7.2 shows emissions from domestic
transport modes for 1990 to 1997.

)LJXUH ��� 'RPHVWLF WUDQVSRUW JUHHQKRXVH JDV HPLVVLRQV� E\ PRGH� ���� WR ����
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Road transport: the dominant contributor to transport greenhouse emissions

Figure 7.3 shows emissions by type of road vehicle for 1990 to 1997. The main sources of
emissions growth have been trucks and light commercial vehicles, respectively growing
18 per cent and 21 per cent during the period, while passenger vehicle emissions growth has
recently begun to slow.
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Abbreviations

AAA Australian Automobile Association

ABARE Australian Bureau of Agricultural and Resource Economics

ABS Australian Bureau of Statistics

ADR Australian Design Rule

AGA Australian Gas Association

AGO Australian Greenhouse Office

AGPS Australian Government Publishing Service

ALPGA Australian Liquefied Petroleum Gas Association

ANGVC Australian Natural Gas Vehicles Council

ARRB Australian Road Research Board

BTCE Bureau of Transport and Communications Economics

BTE Bureau of Transport Economics

CNG compressed natural gas

DTRS Department of Transport and Regional Services

ESD ecologically sustainable development

EST environmentally sustainable transport

FFV flexible-fuel vehicle

GDP gross domestic product

GPS global positioning system

GVM gross vehicle mass

GWP global warming potential

IEAust Institution of Engineers Australia

ITS Intelligent Transport Systems

LCV light commercial vehicle

LEV low-emission vehicle

LPG liquid petroleum gas

NCTR National Committee on Transport, IEAust

NRTC National Road Transport Commission

OECD Organisation for Economic Co-operation and Development

OEM original equipment manufacture

OPEC Organisation of Petroleum Exporting Countries

RTSA Railway Technical Society of Australasia

THS Toyota hybrid system

ZEV zero-emission vehicle






