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EXECUTIVE SUMMARY
Introduction
Within a single century, the plentiful supply of crude oil and petroleum-based products has become a
fundamental determinant of modern economies and the way that people live, work and move about.
It shapes our cities, suburbs and regions. It underpins worldwide trade in food, raw materials and
manufactured products.
The supply of crude oil is largely controlled by a monopolistic cartel. It has become a commodity
with enormous geopolitical and economic significance. And finding and extracting oil is becoming
more difficult and expensive, even for those nations fortunate enough to have large reserves. When
oil supplies are disrupted for any reason, as happens from time to time, it is quickly apparent that
options for responding to the disruption are limited and slow. The lack of any easy and quick way to
switch to affordable alternatives means that our dependency makes us even more vulnerable.
Oil prices are discussed by presidents and prime ministers, from pubs to Parliaments, and by the
world’s peak economic organisations. Whilst there may be debate about the causes and effects of
high and rising oil prices, there is widespread agreement that the issues are important.
Vulnerability to increases in the price of oil is not, therefore, a recent phenomenon or one that is
unique to Tasmania.
It is against this background that, in the 2010-2011 Budget, the Tasmanian Government announced a
study into Tasmania’s oil price vulnerability (the Study). The Study included cross sectoral
econometric analysis, scenario modelling, workshops and consultation with stakeholders, input and
guidance from recognised experts in the field, and extensive research and analysis. To date, no
other government in Australia has completed such an initiative.
Whilst the findings of this Study indicate that there is no need for panic, it is also clear that Tasmania
is more vulnerable to the impacts of higher oil prices than the rest of Australia and that the risk is
significant and probable. The Study also identifies that a “business as usual” approach is a suboptimal
way to manage Tasmania’s unique circumstances.
The Tasmanian Oil Price Vulnerability Study provides the Tasmanian Government with a timely
opportunity to acknowledge these circumstances, build on the momentum in existing and related
programs, and to undertake more assessment and research. It also provides an important
opportunity for the Tasmanian Government to continue discussions with the community about how
to proceed over the few decades.
Oil prices
The last half century has witnessed a number of oil price shocks, most recently in the first quarter of
2011. It has also witnessed a long-term trend of rising prices underlying this short term volatility —
the 2011 average annual price, at approximately US$100 per barrel, represents an approximately
260 per cent increase in real terms over the 2001 average annual price.
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The argument and evidence presented in Chapter 2 is that this long-term trend is the natural result
of the economics of supply-and-demand under conditions of monopolistic supply and increasing
demand. On the supply side, there is the continuing dominance of supply by the Organisation of
Petroleum Exporting Countries (OPEC) cartel, which holds a 40 per cent share of world supply and
a 70 per cent share of world reserves. On the demand side, there is the continuing increase in
demand resulting from the accelerated growth in world output, driven by the take-off in China and
India in particular. Despite the deep recession in 2009, the world economy has been growing at 4
per cent per year in the 21st century – a step change from the 3 per cent per year growth rate
recorded in the 20th century. These fundamental drivers are likely to remain in place for at least the
next few decades.
In response, oil-importing countries are likely to continue their efforts both to diversify their
sources of supply and to contain demand by means of increased efficiency and technical substitution.
But the effort to diversify supply is unlikely to yield any net gains – OPEC’s dominance is likely to
increase rather than decrease. And the effort to contain demand is unlikely to yield any major net
gains beyond what has been achieved to date without a major and necessarily time-consuming
transformation of the transport sector, which now accounts for over 60 per cent of global oil
consumption. Hence, high and rising oil prices are likely to persist for some time.
Super-imposed on this long-term trend of high and rising prices is the volatility of prices in the short
term. The determinants of this volatility include short-term supply constraints resulting from the
mistiming of large investments, major accidents or natural disasters, wars and other forms of political
turmoil in one or more of the major oil-producing regions, cyclical peaks and troughs in demand in
line with the peaks and troughs of the economic cycle and the growth of speculation in the oil
futures market. Since each of these factors is likely to continue, prices are likely to continue to
exhibit significant volatility around the underlying rising trend.
Impacts
Chapter 3 reports on the findings of the modelling by the Centre of Policy Studies, Monash
University, which tracks the future impact of oil price changes on the Tasmanian economy over a
twenty-year period under two scenarios. These scenarios are not intended to be forecasts but they
are reflective of the trajectory of oil prices discussed in the Chapter 2. The challenge is to interpret
and understand the effects from the modelling, and to extract lessons and insights.
Scenario 1 assumes a large but one-off permanent increase in the world price of oil, an increase of
65 per cent, in 2011. Scenario 2 involves a more measured but continuing series of price increases,
by 13 per cent per year for ten years, beginning in 2011. The first scenario reflects the reality of
price volatility: it mimics and amplifies the price shock experienced in 2011. The second reflects the
reality of the underlying long-term trend: it mimics closely the price increase experienced in the last
decade – that is, an increase of 260 per cent or 13.7 per cent per year – and amplifies the increase
expected in the next.
Both scenarios may deliver a non-trivially negative impact on the world economy, on Australia and
on Tasmania. This does not mean that world economy or Australia or Tasmania necessarily enters
into recession. Rather, the result is a decline relative to the baseline – slower growth in output than
would otherwise have been the case.
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Oil is the world’s single most important traded commodity. Large changes in its price deliver large
positive changes to the terms of trade and trade balances of the major net oil-exporters – and large
negative changes for the major net oil-importers. Oil-exporters collect larger export revenues
despite exporting less; oil-importers pay larger import bills despite importing less. The net result is
a reduction in world output relative to the baseline. For example, the 65 per cent price shock
modelled in Scenario 1 reduces world output relative to the baseline by 2.7 per cent.
As a net importer of oil, Australia is a net loser from the increase in oil prices. But Australia is much
less severely impacted than the rest of the world. The estimated first-year impact on Australian
GDP relative to the baseline is minus 0.57 per cent, not minus 2.7 per cent. This is because
Australia is substantially protected by its energy endowment: its domestic production and exports of
oil and gas and coal. Moreover, its high level of real wages and the flexibility of its labour market
facilitate the real wage reductions required to return to the baseline level of employment, limiting
the fall in GDP.
Over time, employment returns to the baseline by means of a downward
adjustment in the real wage. But investment makes only a partial recovery and the country’s capital
stock settles below the baseline, thus locking in a lower marginal product of labour and a lower real
wage.
Tasmania is more severely impacted than the rest of Australia. Not initially but over time, it suffers
a greater decline in all the main macroeconomic indicators: output, employment, capital stock,
consumption, investment and exports. For the purpose of this Study, this is arguably the main
finding of the modelling: that the Tasmanian economy is more vulnerable to oil price changes than the rest
of Australia.
There are two main reasons for this. One is Tasmania’s pattern of resource endowment and
consequential industry profile. Tasmania has no oil or gas and little coal to serve as buffers. Rather,
its major industries include some that are least well-placed to withstand the impact of higher oil
prices: principally, forestry and wood products, aluminium and other metals. The other is that, in
contrast to the rest of Australia, the decline in real wages in Tasmania does not suffice to restore
employment to the baseline level. To put it another way, Tasmania’s capital stock and related level
of “labour productivity”i in the new dispensation does not suffice to maintain full employment at an
“Australian” level of real wages.
Tasmania faces a clear choice ― restoring full employment requires either a harder fall in Tasmanian
real wages or a successful effort to raise Tasmania’s level of labour productivity. It is reasonable to
suppose that the public interest is best served by the latter course.
It should be noted that the modelling conducted for this study predates Australia’s announcement of
a carbon pricing mechanism. However, the carbon tax is not expected to have a significant impact
on the demand for oil over the next twenty years. Rather, the Australian Government’s own
expectation is that the switch to cleaner vehicles and technological over this period will be driven
primarily by high and rising oil prices.

i

“Labour productivity” is defined as the level of output per unit of labour employed. Refer Chapter 1, Section 1.5,
Definitions.
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Tasmania today
Based on the indicators presented in Chapter 4, Tasmania today is in a weaker economic position
than the rest of Australia, with the lowest GSPii per capita, reflecting both a lower level of workforce
participation and a lower level of labour productivity. Tasmania’s GSP per capita is about 75 per
cent of Australia’s per capita GDP. Moreover, the growth in Tasmania’s GSP over the last decade,
indeed over the last twenty years, has been lower and more volatile than the growth in Australia’s
GDP.
In most respects, oil usage in Tasmania today is consistent with the pattern in Australia as a whole,
other than the differences dictated by Tasmania’s island status. However, it is worth noting that
Tasmania has no passenger rail, its freight rail is powered by diesel, and that its vehicle fleet is the
oldest (and therefore least fuel-efficient) in Australia. And being an island at the southern end of
Australia, it has relatively long supplies chains for many of its imported and exported products.
Given that the anticipated ten-year increase in oil prices in the second of the modelled scenarios is a
close copy of the ten-year increase in oil prices already experienced in the last decade, at least some
part of Tasmania’s current economic situation would appear to be attributable to the impact of oil
price increases which the Tasmanian economy has had to absorb over the last decade.
Consultation with stakeholders
Chapter 5 reports on the consultation undertaken for this Study, including three rounds of
workshops with invited stakeholders. There was a strong consensus that oil price shocks and
prolonged price increases are likely to occur in the decades ahead and that Tasmania is likely to be
negatively impacted by these developments. There was also a strong consensus that “business as
usual” is not a sensible course of action and that the Tasmanian Government has an opportunity to
“show leadership”, beginning with an explicit recognition of the risk of short-term price volatility and
long-term price increases. Discussions on mitigation actions best suited to Tasmania’s circumstances
provided valuable input into the development of the criteria for assessing current Tasmanian
Government initiatives and other suggestions presented in Chapter 9. Stakeholders agreed that
sharing the findings of the Study would be a significant “next step”.
Responses to oil price vulnerability
Chapter 6 provides the final component of the Study’s research and analysis. It is a survey of
international, national and local responses to the problem of oil price vulnerability – and responses
to related problems, such as CO2 emissions and adaptation to climate change, where these
responses are relevant to the problem at hand. The response of oil-importing countries to the longterm increase in oil prices has included both efforts to diversify sources of supply and to contain
demand (by means of increased efficiency in the use of oil and technical substitution in place of oil).
Neither effort has succeeded in offsetting the fundamental drivers of high and rising prices.

ii

Gross State Product or GSP is defined as the sum of all value added by industries within the state (Tasmania) and is a
counterpart to the Gross Domestic Product (GDP).
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Nonetheless, whilst these efforts have not succeeded in preventing increases in oil prices, oilimporting countries have succeeded in reducing their vulnerability to oil price increases – partly by
reducing the “oil-intensity” of their economies despite increasing their consumption of oil, and partly
by strengthening their economy’s overall adaptability and resilience through such measures as
productivity-enhancing reforms in product and labour markets.
Given the transport sector’s high and rising share of oil consumption, it is unsurprising that a high
proportion of the actions explicitly designed to reduce oil-intensity of the economy, be it through
increased efficiency or through technical substitution, have been focussed on the transport sector.
International research on oil price vulnerability has considered the social impact of oil price
increases, particularly on the poor, in poor countries, but there is a comparative lack of research on
such impacts in rich countries. This may be explained by the assumption that, in rich countries, the
poor are effectively protected by inflation-proof social safety nets. It should be recognised that this
assumption does not always hold true although it was not possible to investigate the matter further.
Key Findings
Chapter 7 presents the key findings from the research, analysis and consultation components of the
Study.
Finding 1
Factors that influence the price of oil are complex and beyond the control of either the Tasmanian
or the Australian Government. In recent times, the world economy has been affected by a number
of oil price shocks. It has also been affected by the long-term trend of prices underlying this short
term volatility – world oil prices have increased by more than three-fold, in real terms, since 2001.
The drivers of both price volatility and the underlying trend of high and prices remain firmly
entrenched in the world oil market. Hence, prices are likely to remain both volatile and on an
upward trend for the foreseeable future.
Finding 2
Analysis of the scenarios modelled by CoPS indicates that Australia would be less negatively
impacted than the rest of the world by oil price shocks and long-term price increases, thanks mainly
to its endowment of oil and gas and coal. Tasmania would be more negatively impacted than the
rest of Australia. Its industry profile leaves it more exposed and its level of labour productivity
would not suffice to maintain full employment at an Australian level of real wages. This would lead
to long-term impacts on the Tasmanian economy, including a reduction in GDP of 2 per cent, a
reduction in employment of 1 per cent, in capital stock of 3 per cent, in real wages of 6 per cent, in
consumption of 2 per cent, in investment of 4 per cent, and in exports of 11 per cent.
Finding 3
Thirty years of global research and experience attest to the fact that there is no single solution or
“magic bullet” that can eliminate oil price vulnerability. Deeply entrenched economic and societal oil
dependency requires a broader program of transitional responses. However, by responding to the
problem on a broad front, oil-importing countries can succeed, and have succeeded, in reducing
their vulnerability.
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Finding 4
During discussions with stakeholders, representatives from businesses, industries and community
and environmental organisations stated that they do not view “business as usual” as a sensible
response to oil price shocks and prolonged price increases. Stakeholders would like to see the
Tasmanian Government “show leadership” wherever possible, and to acknowledge explicitly the
risks identified through Study. This includes identifying and effectively communicating opportunities
for partnerships with business, industry, non-government organisations and the broader community.
Part 2 of the Study explores the many ways in which the Tasmanian Government is “showing
leadership” and how these actions and initiatives – those already commenced and those under
consideration – can bear down on the problem.
Chapter 8 considers the role of government and concludes that the question at issue is not whether
governments should intervene to influence market outcomes, but rather how to modify their
interventions, given the fact of rising oil prices. Governments everywhere are already deeply
involved in every relevant market in oil-dependent economies; the overall market outcomes are,
predominantly, a function of various interventions by international, national, regional and local
governments. For example, in Australia, federal, state and local governments decide on road
infrastructure for freight and passenger vehicles, minimum safety, emissions and fuel efficiency
standards for vehicles, the price paid for each trip by means of fuel taxes and tolls, the provision and
pricing of public transport, the provision of road space for cyclists and pedestrians, and so on.
Of the many possible suggestions that could mitigate Tasmania’s oil price vulnerability, those given
detailed consideration in Chapter 9 were selected on the basis of three principal criteria. These
arise from the analysis of the nature of Tasmania’s particular vulnerability, as identified through the
modelling undertaken by CoPS:
Criterion 1 – their effectiveness as a means of increasing output per unit of
oil consumed – that is, reducing the oil intensity of the economy;
Criterion 2 – their effectiveness as a means of increasing output per unit of
labour employed – that is, increasing labour productivity; and
Criterion 3 – their compatibility with established government policy.
For Tasmania, the second criterion is as important as the first. As shown in Chapter 3, Tasmania is
more vulnerable than the rest of Australia partly because its capital stock and related level of labour
productivity is not sufficient to maintain full employment at an “Australian” level of real wages
following an oil price shock. To restore Tasmania to full employment in a world of high and rising oil
prices requires either a disaggregation of the national labour market to permit a harder fall in
Tasmanian real wages or a re-configuration of Tasmanian industry to increase the capital stock and
the related level of labour productivity. It is reasonable to suppose that the public interest is best
served by the latter course.
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Suggestions to mitigate Tasmania’s oil price vulnerability
Suggestions for mitigating Tasmania’s oil price vulnerability that meet the three principal criteria
conclude the Study. Strengthening the economy is already a high and ongoing priority for the
Tasmanian Government. For this reason there are many initiatives in place to do just that. It is a
happy coincidence that the suggestions under detailed discussion in Chapter 9 are compatible with
existing government initiatives that are designed to strengthen the Tasmanian economy, or to
reduce greenhouse gas emissions in the context of Climate Change.
Where appropriate, ways that existing initiatives might be expanded or refined to contribute to the
task at hand are also identified. The reason for this is that even if each of the suggestions were
already in place for reasons other than oil price vulnerability, Tasmania’s oil price vulnerability
would be an additional reason to continue them.
Chapter 9 features a detailed discussion on each suggestion. They are presented in two groups –
those that are transport specific and non-transport specific. This follows from the analysis of the
nature of Tasmania’s particular vulnerability, the increase in Tasmania’s oil consumption over the last
ten years, and projections for the freight transport task in Tasmania to nearly double over the next
20 years.
Summary of suggestions to mitigate Tasmania’s oil price vulnerability
Transport specific suggestions

Non-transport specific suggestions

Minimum vehicle fuel efficiency standards

Tasmania’s land use planning system

Alternative fuels for road and rail freight, public
and private vehicles

Renewable energy

Modal shift from private to public vehicles

Infrastructure investment

Pricing mechanisms for road freight transport

Tasmania’s science and research sector

Active transport programs

The State taxation system
Alternative fuels beyond the transport sector in
the Bass Strait Islands
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PART 1 - Tasmania’s Oil Price Vulnerability
Chapter 1 Background, governance, scope and methodology
1.1

Background

The Tasmanian Government’s 2010-2011 Budget provided one off funding of $250,000 for a
Tasmanian Oil Price Vulnerability Study, to enable the Tasmanian Government to gain a greater
understanding of the risks of oil price shocks or cumulative increases in oil prices on the Tasmanian
community and economy, and to identify ways to mitigate the risks to growth and prosperity.

1.2

Governance

The Project Sponsor was the Tasmanian Minister for Sustainable Transport, Nick McKim. The
Project Manager and principal author was Fiona Abercrombie Howroyd, Manager, Major Initiatives,
Office of Energy, in DIER. The Reference Group for the Study was Tony van de Vusse, Director,
Office of Energy, [Chair], David Middleton, Policy Analyst, Office of Energy, nominees of the
Tasmanian Departments of Treasury and Finance, and Economic Development, Tourism and the
Arts, the Tasmanian Climate Change Office, and the Principal Consultant to the Study, Dr Rana Roy.
Additional assistance was provided by Naomi Taylor, Mineral Resources Tasmania.
The Reference Group and Tasmanian Government Heads of Agencies considered drafts of the Study
prior to its submission to the Minister.

1.3

Scope

Oil is a globally traded commodity and its price is globally determined. It is also vital for the daily life
of all societies and economies. Hence, it is sensible and prudent that governments and communities
gain a greater understanding of the general and specific impacts from oil price shocks and/or
cumulative oil price increases, within the context of national and international circumstances that
may be beyond their control.
There are polarised views, however, about oil price shocks and under what circumstances they
might arise, for example, “peak oil” and “oil depletion” theory. It is a strength of this Study that its
assumption of high and rising equilibrium prices is not predicated on an as-yet unsettled debate on
the timing of “peak oil”. The Study does not make a judgement on this debate. It is, rather, an
analysis of monopolistic supply and increasing demand based on evidence and premises that are
widely accepted by all international agencies in the field and by major OECD governments.
Strong links exist between mitigation and adaptation to climate change and actions to reduce the
vulnerability of communities to oil price rises. Petroleum products are inherently carbon rich and
their use can be directly tied to a considerable proportion of anthropogenic carbon emissions,
particularly CO2 from fuels, which are attributed with driving changes to the global climate.
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In Tasmania, the majority of emissions from fossil fuels arise from the use of petroleum products,
most of which relates to transport. Some actions that can reduce the use of petroleum products
are aligned with Tasmanian, Australian and international efforts to mitigate the impacts of climate
change through reductions in carbon emissions. Where appropriate, these synergies and
relationships are identified in this Study. Given that the Australian Government announced a carbon
price and the Clean Energy Future package before the completion of this Study (July, 2011), potential
impacts on oil price vulnerability are also considered.
More broadly speaking, the Study also considers oil price vulnerability within the context of the
Australian and Tasmanian taxation systems, including the effectiveness of fuel excise as action to
reduce oil price vulnerability.
It is outside the scope of the Study, however, to address the local “price of petrol at the pump” as
affected by local monopolies or an insufficiency of competition in the distribution and retail chain,
although it must be acknowledged that this is a focus and concern for Tasmanians who are at the
end of the fuel supply chain and who also own a vehicle. iii
The scope of the Study also includes consideration of issues of supply, as well as issues of demand
and all other relevant issues, but only insofar as they relate to the price of oil. It follows, therefore,
that the scope does not consider risks to the adequacy or reliability of the supply of oil available to
Australia independently of the question of price. Therefore, risks to Tasmania’s oil supplies from
other factors, such as, refinery fires, strike action, civil or military turmoil and/or natural disasters,
are not part of the scope of this Study.
Finally, where it is apparent that actions to mitigate oil price vulnerability are inappropriate in the
Tasmanian context, even if they may be appropriate in other economies and communities, they have
been excluded from consideration and the scope of this Study. For example, it is inappropriate to
put forward a proposal for the Tasmanian Government to reduce oil price vulnerability by investing
in alternatives fuels for the stationery electricity generation sector in Tasmania, such as nuclear
power, given that Tasmania leads Australia as a generator of electricity from renewable sources.

1.4

Methodology

There is a significant international “body of knowledge” about global oil dependency and the
determinants of oil prices. Over the last 40 years, there has also been significant international effort
and research on how to best move beyond the widely acknowledge complexities of global oil
dependency. In Australia, however, although there is broad recognition of oil dependency, as yet, no
other jurisdiction has undertaken a Study which incorporates independent “scenario modelling” of
oil price vulnerability in order to identify cross sectoral impacts and risks, and actions that may be
most effective to mitigate them.
The Tasmanian Government, therefore, is at the forefront of efforts in this regard. It should be
noted that this circumstance has necessitated the development of a rigorous methodology, and that
this is adaptable and appropriate beyond the Tasmanian context. The Study is based on empirical

iii

A study undertaken in 2007 by the ACCC found that on average FuelWatch led to a decrease in prices. In 2008 the
Australian Government announced a FuelWatch system based on the Western Australian model. This was defeated in the
Senate. Some state-based systems are still in operation.
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data and accepted analysis in preference to drawing conclusions from theories that are not well
substantiated and accepted, even if they may have some merit.
It should also be noted that because of budget and time constraints, this Study cannot be a definitive
analysis. Rather, research, analysis and scenario modelling have provided a sufficiently rigorous basis
to develop actions to mitigate Tasmania’s oil price vulnerability, and to identify indicative estimates of
the magnitude of any costs and benefits to government, industry and the community.
The components of the Tasmanian Oil Price Vulnerability Study are:
1. Confirm the scope of the Study
2. Undertake and document contextual research on the trajectory of oil prices and predictions
for the future
3. Commission the Centre of Policy Studies (CoPS), Monash University to undertake crosssectoral econometric modelling
4. Complete further analysis of the impacts on Tasmania as modelled by CoPS
5. Develop a high level economic and demographic “snapshot” of Tasmania to complement the
CoPS modelling
6. Research, analyse and document international, national and local responses to oil price
vulnerability
7. Consult with stakeholders to raise awareness of the issues and to assist with the
identification of cross-sectoral mitigations appropriate for Tasmania
8. Based on 1-7 above, develop the criteria for selecting actions that are appropriate for
Tasmania
9. Drawing on 1-8 above, identify and document actions that may suit Tasmania
10. Recommend actions to reduce Tasmania’s oil price vulnerability to the Tasmanian
Government; and
11. Recommend “next steps” to the Tasmanian Government.

1.5

Definitions

For the purposes of this Study:
“oil intensity” is defined as the output per unit of oil consumed; and
“labour productivity” is defined as the level of output per unit of labour employed
“Gross State Product or GSP” is defined as the sum of all value added by industries within
the state (Tasmania) and is a counterpart to the Gross Domestic Product (GDP).
These terms are commonly used in theoretical literature and in advice to governments from leading
international economic bodies, as referenced throughout this Study.

1.6

Data and research

CoPS, Monash University finalised the modelling for this Study in April, 2011, and at the
request of the Project Manager, undertook further minor adjustments in September, 2011. Dr
Roy updated his research to incorporate data available as at September 2011. The primary
research conducted by CoPS and by Dr Roy was completed and presented to DIER by April
2011. All other chapters of the Study incorporate data available as at August 2011.
3

Chapter 2 Oil prices: historical, current and prospective
2.1

Summary

This chapter seeks to provide a bird’s-eye view and summary explanation of the historical trajectory
of oil prices and of its present and prospective course, drawing on the latest data published by
national and international governmental agencies.
The current “super-spike” in oil prices has delivered to date a more than three-fold price increase
since 2001. This is the natural result of the economics of supply-and-demand under conditions of
monopolistic supply and increasing demand – that is, the continuing dominance of supply by the
Organisation of Petroleum Exporting Countries (OPEC) carteliv, and the increase in demand
resulting from the accelerated growth in world output, driven by the take-off in China and India in
particular. These fundamental drivers are likely to remain in place for some time, including all of the
period under study, that is, the next two decades.
In response, oil-importing countries are likely to continue their efforts to diversify their sources of
supply and to reduce their dependence on oil by means of increased efficiency and technical
substitution. But the effort to diversify supply is unlikely to yield any net gains – OPEC’s dominance
is likely to increase rather than decrease. And the effort to reduce oil dependence is unlikely to
yield any major net gains beyond what has been achieved to date until and unless technical
substitution is effected in the one sector that now dominates oil consumption: namely, transport.
In the nature of things, the requisite transformation of the transport sector is likely to take some
time. Hence, high and rising oil prices are likely to persist for some time.
Super-imposed on this long-term trend line of high and rising prices is the volatility of prices in the
short term. The determinants of this volatility include: short-term supply constraints resulting from
the mistiming of large investments, major accidents, and wars and other forms of political turmoil in
one or more of the major oil-producing regions; cyclical peaks and troughs in demand in line with
the peaks and troughs of the economic cycle; and the more recent growth of speculation in the oil
futures market.
Since each of these factors is likely to recur in the prospective future, prices are likely to continue to
exhibit volatility above and below a rising trend line.
But neither these nor any other factors serve to explain, or are required to explain, the trend line
itself. Rather, it is the twin determinants of monopolistic supply and increasing demand that alone
constitute the necessary and sufficient condition of the underlying long-term trend line of high and
rising prices.
These theses can be established by a rational examination of the evidence and ought to be
uncontroversial. But reason has not always served to guide the debate on the subject of oil prices.
It may therefore be helpful to begin with a brief word on a parallel subject: the “super-spike” in iron
ore prices. For it will become readily apparent that many of the largely uncontroversial explanatory

iv

OPEC was founded in 1960 by five member-countries: Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. Its current
membership comprises twelve countries: Algeria, Angola, Ecuador, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia,
United Arab Emirates, and Venezuela.
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theses that are applied to the issue of iron ore prices should apply just as well to the issue of oil
prices.

2.2

A thought experiment: the super-spike in iron ore prices

Iron ore is an important commodity. Of all commodities, its market value ranks second after oil. It
is, at present, a necessary input to “the production process of almost anything that requires steel:
ships, buildings, refrigerators, cars.”v
Suppose that one country alone accounted for no less than 38 per cent of iron ore exports – with
one other accounting for another 34 per cent.vi We would expect these actors to exercise their
market power to extract an economic rent for their product, far above the actual cost of
production. And we would also expect that exercise to succeed when the world economy has been
growing at the fastest rate experienced in recorded history, as it has done in the first decade of the
twenty-first century.
This is exactly what has obtained. Iron ore prices rose from approximately US$20 per tonne at the
beginning of the decade to a peak of US$205 per tonne in 2008. Having fallen back at the onset of
the global recession, they have now climbed up toward the pre-recession peak – and indeed
exceeded it when calculated on a free-on-board basis, excluding freight costs.vii As a result of this
more than ten-fold price increase, the world at large has thus been obliged to pay an enormous
economic rent to the two countries that hold a near-monopoly of the market: Australia and Brazil.
It should be noted that this more than ten-fold price increase far exceeds the increase in oil prices in
the last decade or indeed in any other. And yet this “super-spike” in iron ore prices has not
occasioned a widespread abandonment of rational debate.
Thus, we do not hear voices of outright denial. We do not hear the suggestion that the price
increase is merely an optical illusion arising from faults in the construction of the index or that it is a
temporary aberration that will soon be corrected – and that the world is thus best-advised to plan
ahead on the basis of endlessly cheap iron ore. Rather, the record of current and forecast prices, as
published by producers, consumers and official agencies, is, after due scrutiny, accepted as a guide.
In terms of causal explanations, the debate on the subject is not dominated by uncertain geological
(or theological) speculations on the date of “Peak Ore” or the rate of depletion thereafter. Rather,
it is assumed that monopolists will behave like monopolists – and will extract increasing rents under
conditions of increasing demand long before the exhaustion of the earth’s iron ore reserves is in
sight.
In terms of feasible solutions, there has been no suggestion that the world should immediately
forego the consumption of iron ore and hence steel and all its products. Nor has it been suggested
that the exercise of market power by Australian and Brazilian producers could or should be
regarded as a justification for war.

v

See FT (2009).
See ibid.
vii
See FT (2011).
vi
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Rather, on the part of the consumers – in the first instance, the two major iron-ore importing (steelproducing) countries, China and Japan, with 52 per cent and 16 per cent of total world imports,
respectively,viii and more generally, the world at large – the search for solutions has been along
unsurprising lines. One the one hand, there has been an effort to diversify sources of supply. On
the other hand, there has been an effort to reduce their relative dependence on iron ore by
increasing the efficiency of use – that is, increasing the efficiency of steel production and steel-using
industries – and by technical substitution – that is, the substitution of other materials in place of
steel.ix
At the same time, the world at large also accepts that there is no magic bullet available and that the
problem of high and rising iron prices – and the concomitant good fortune of Australia and Brazil –
will persist for some time.
Just the same should apply to the problem of high and rising oil prices and the concomitant good
fortune of the major oil-exporters.

2.3

The historical trajectory of oil prices

The historical trajectory of oil prices is neither random nor inexplicable.
No single index is perfectly accurate or representative. Nor can the globalised world market of
today be compared with the separate markets and separate price lists of the past without severe
caveats. Nonetheless, if the US can serve duty as our consumer and if the US Energy Information
Administration’s (EIA) index of real and nominal imported crude oil prices can serve duty as our
index,x then a pattern emerges into view.
Underlying the many and various short-term fluctuations in prices, there is a clear trend line visible.
For much of the first century of oil, the trend line of real oil prices was broadly flat and stuck at less
than US$20 per barrel in 2011 dollars. From 1973 onward, it has been moving upward.
Importantly, apart from the single exception of 1998, there is not a single year since 1973 in which
the average annual price has fallen below its pre-1973 level. In short, the world of “cheap oil” – of
oil at less than US$20 per barrel at 2011 prices – disappeared in 1973 and has not returned.
Taking a snap-shot of this series of prices at five-year intervals from 1971 (real prices reported in
September 2011 US dollars and rounding to the nearest dollar), we have:
Table 1: US EIA: annual average imported crude oil prices (in September 2011 US$),
at 5-year intervals from 1971
1971

1976

1981

1986

1991

1996

2001

2006

2011

18

54

92

29

31

30

28

66

101

Source: EIA (2011)

viii

See FT (2009).
Of course, state and private actors in consumer countries can also seek to “join the party” by taking equity stakes in iron
ore assets in the producer countries. And the same applies in principle to oil and all other commodities. But this strategy
meets its limit in “resource nationalism” and restrictions on foreign investment to a greater or lesser degree. In any case, it
does not in itself solve the problem of prices which is the focus of the present discussion.
x
See EIA (2011).
ix
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Arguably, the period since 1973 should be sub-divided into three distinct phases:


From 1973 to 1981, prices rose sharply from US$20 to peak above US$90.xi



In the second phase, prices retreated to settle at a plateau in the range of US$25-US$35
from 1986 to 2000, excepting a short-lived fall in 1998.



In the third, from 2001 onward, prices have increased steadily, year after year, save only
for the recession year of 2009, to stand today at above US$100.

Table 2: US EIA: annual average imported crude oil prices (in September 2011 US$),
annual series from 2001
2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

28

30

34

43

57

66

73

97

62

79

101

Source: EIA (2011)

But this pattern is readily explicable and in a manner which respects the more fundamental
bifurcation between the first century of oil and the period since 1973.
The first century of oil was dominated by the US as the world’s leading producer and consumer
combined – with the British and Russian empires also playing a parallel role as combined producerconsumers. In relation to consumers, these major producers had an evident rational self-interest in
maintaining a regime of cheap oil for the larger benefit of their diversified economies.
Subsequently, a new order emerged with a radically altered profile of supply and demand. An
Organisation of Petroleum Exporting Countries, commodity-based economies with an evident
rational self-interest in maintaining high export prices, announced itself to the world and began to
assert its collective will and market power. But the early successes of OPEC triggered a partially
successful effort on the part of the major oil-importing countries to diversify their sources of supply
and to reduce their dependence on oil, temporarily weakening OPEC’s power.
Thereafter, the demand for oil began to rise sharply in line with the take-off in economic growth in
the independent countries of the post-colonial world. OPEC’s market power was fully restored.
The conditions of monopolistic supply and rising demand re-assembled to drive through a new
“super-spike” in oil prices. And they continue to do so today.

2.4

The fundamental drivers of the super-spike in oil prices

As we now know, Goldman Sachs’ then-controversial March 2005 forecastxii of a “super-spike” in oil
prices – of oil at US$50 per barrel in 2005, US$55 in 2006 and a multi-year band of US$50-US$105
– was rapidly confirmed and exceeded in the months and years that followed. But the best way to

xi

As before, all numbers are drawn from the EIA series: see ibid.
See Energy Bulletin (2005), and the publications that developed the argument thereafter, including inter alia The
Economist (2005), Raphaeli (2005) and Roy (2005).
xii
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gain an understanding of the upward climb of oil prices from 2001 to the present day is to begin with
the permanent determinants of price, supply and demand, in their application to oil.
Distinguishing the short-term and cyclical factors from the long-term and structural ones, we can list
the main determinants of oil prices as follows:


Short-term capacity constraints resulting from the mistiming of large investments, major
accidents, and wars and other forms of political turmoil in one or more of the major oilproducing regions;



Cyclical peaks and troughs in demand in line with the peaks and troughs of the economic
cycle;



The long-term consolidation of the market power of the OPEC cartel – and the efforts of
oil-importing countries to offset that power by means of diversifying their sources of supply;



The long-term increase in demand resulting from the accelerated growth in world output,
driven by the take-off in China and India in particular – and the efforts of oil-importing
countries to decouple growth in oil consumption from growth in output by means of
increased efficiency and technical substitution;



Speculation in the oil futures market – which is prone to over-shoot but also reflects, albeit
imperfectly, a rational anticipation of future price movements.

In this perspective, the short-term and cyclical determinants have a definite but limited explanatory
role. Thus, a Hurricane Katrina in 2005 can trigger a spike within a spike. So can political turmoil in
a major oil-producing country such as erupted in Libya in 2011. Equally, a global recession can
trigger a sharp fall in prices – as did the recession that commenced in 2008 and continued through
2009.
Speculation too has a definite role: it acts to compress in time and exaggerate in scale emergent
price movements that might otherwise have developed more gradually and more moderately.
Taken together, these various determinants serve to establish a critical feature of the world oil
market: the volatility of prices above and below the trend line.
But they do not explain the trend line itself. None of the factors driving the gyrations in prices at
the peak of the last boom and at the onset of the last recession explain why the average annual perbarrel price recorded in Table 2 stood at US$73 in the pre-recession year of 2007 and climbed to
US$79 in the post-recession year of 2010 rather than standing at, say, US$23 in 2007 and falling to,
say, US$19 in 2010.
Rather, it is the long-term and structural determinants – the twin determinants of monopolistic
supply and increasing demand – that alone constitute a necessary and sufficient condition of the
underlying trend line of high and rising oil prices; and it is these that deserve our focussed attention.
2.4.1

Monopolistic supply

As of today, the member-countries of OPEC deliver an approximately 40 per cent share of the
world’s total supply of oil and of the larger set of “liquid fuels”.xiii

xiii

See EIA (2010), Table 3. This includes both “conventional liquids”, mainly, conventional crude oil, and “non-conventional
liquids”, namely, “extra heavy oil, bitumen, coal-to-liquids, gas-to-liquids, shale oil and biofuels”: see ibid.
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When coupled with the improved cohesiveness of OPEC in enforcing quota discipline to reduce
output when required in order to prevent price falls,xiv and Saudi Arabia’s well-established capacity
as “swing producer” to increase output when required in order to moderate excessive price rises,
the approximately 40 per cent share has proved to be effective in delivering high and rising annual
average prices over the last decade.
In the short term, there are clear limits to OPEC’s power to suppress price volatility, driven as it is
by speculation in oil futures and the short-term and cyclical determinants noted above. Thus, OPEC
was unable to prevent the undesired spike of the per-barrel price to its July 2008 peak of US$141 –
undesired since OPEC has no interest in triggering a destruction of demand, prices and revenues for
its product – and equally unable to prevent the consequent crash to the December 2008 trough of
US$33.xv
Nonetheless, it remains the case that OPEC has been able to exercise effective market power on
world oil prices over most annual periods, and over the longer term, on the basis of its current
share of world supply. In today’s situation, this means maintaining a floor to prices at its “reference
case” range – that is, its implicit target range – of US$75-US$85 per barrel.xvi In turn, this means
maintaining a floor to prices at several multiples above recorded historical prices, current costs of
production, and reasonable estimates of a hypothetical competitive market price.xvii
There are two further points that need to be noted in order to appreciate the strength and depth of
OPEC’s market power.
The first is that some major non-OPEC oil producers share a similar profile, interest and
predisposition to OPEC members in several important respects. They are large net exporters of oil;
oil exports account for a large share of their GDP; their interest in high prices for the sake of export
earnings outweighs their interest in lower prices for the sake of domestic consumption; and they
have been perfectly content to surf the high-price wave created by OPEC. The point applies most
obviously to the Russian Federation – which the International Energy Agency (IEA) lists as the
world’s largest producer of crude oil, just ahead of Saudi Arabia.xviii In short, there is a larger club in
play – call it OPEC Plus – that serves to accentuate OPEC’s own market power.
The second point to note is that OPEC’s current share of world supply is not an upper limit but
rather a choice designed to support its pricing strategy. The upper limit is better indicated by its
share of world reserves. As the US EIA reports it, OPEC members hold a 70 per cent share of
“world oil reserves”, with Saudi Arabia alone accounting for an approximately 20 per cent share. xix
And that is after including Canadian oil sands in the total, in consequence of which Canada alone
accounts for a 13 per cent share of world reserves. Thus:

xiv

See ibid.
See OPEC (2010). As is apparent ibid., OPEC identifies “the emergence of oil as an asset class” – in short, speculation – as
the major author of the oil price story of 2008.
xvi
See ibid for the OPEC reference case as at 2010. And see EIA (2010) for the implicit target range as indicated by
published statements by several leading OPEC members.
xvii
Greene, D. L. and S. Ahmad (2005), in a major study for the US Department of Energy, makes a strong case to suggest
that, as at 2005, the best estimate of a hypothetical competitive market price (in 2000 dollars) was US$13 per barrel.
xviii
IEA (2010a), page 11.
xix
See EIA (2010), Table 5.
xv
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Table 3: US EIA: world oil reserves by country as of January 1, 2010
% share
Saudi Arabia

19.2

Other OPEC

50.2

Total OPEC

69.4

Canada

12.9

Other non-OPEC

17.7

Total non-OPEC

30.6

Total

100.0

Source: EIA (2010)

As stated earlier, the long-term determinants of oil prices on the supply side include not only the
market power of OPEC but also the efforts of oil-importing countries to offset that power by means
of diversifying their sources of supply.
The effort to diversify sources of supply in order to weaken OPEC’s market power has been
pursued with vigour for more than 30 years – in conventional oil fields in every continent, in deep
waters off the Gulf of Mexico and elsewhere which were once classified as “unconventional” but no
more, and in “unconventional” sources, such as Canadian oil sands. After a period, this effort did
succeed in reducing OPEC’s share of oil supply,xx its market power, and world oil prices – hence, the
decline in the early 1980s from the US$90 peak to the US$25-US$35 plateau.
The point, however, is that after absorbing these 30 years of effort to weaken it, OPEC today
maintains an approximately 40 per cent share of supply, an approximately 70 per cent share of
reserves, and the ability to maintain a floor to prices at approximately US$80 per barrel.
Moreover, the search for new sources is increasingly leading to the exploration and development of
high-cost and high-risk sites. And insofar as the problem under discussion is the high price resulting
from monopolistic supply rather than supply per se, it is difficult to see how this problem is solved by
excavating the earth and its oceans to extract non-OPEC oil at a high cost of production, far above
that of OPEC member-countries, and then deliver it to market at a correspondingly high price.
Furthermore, it is unfortunately true that some of the largest resources of unconventional oil, such
as those found in tar sands and shale rocks, or processes that involve turning coal into liquid fuels,
require extensive and expensive treatment which emits very large quantities of greenhouse gases.
Hence, it seems safe to conclude that the fundamental driver of high prices on the supply side –
monopolistic supply – remains very much intact. At the same time, it has been complemented and
strengthened by a fundamental driver on the demand side, the increasing demand for energy,
including oil, resulting from the accelerated growth of the world economy.

xx

From a peak of 55% in 1973 to a trough of 30% in 1985: see Greene and Ahmad (2005).
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2.4.2

Increasing demand

The world’s demand for oil is a function of the growth in world output and the oil-intensity of that
output. The latter is a function of the share of oil in total primary energy supply and the efficiency
with which it is used.
In regard to growth, the main facts are not in dispute.xxi World output has grown at approximately
2 per cent per year over the last two centuries and at approximately 3 per cent per year over the
last century. In the new century, it has grown at approximately 4 per cent per year.
The acceleration in growth in the last century is evident in Maddison’s seminal historical estimates:
Table 4: Maddison’s estimates of world real GDP growth in the modern era
Compound annual % change
1820-1998

1870-1998

1913-1998

World

2.2

2.7

3.0

Group A: Western Europe and its offshoots; Japan

2.6

Group B: Latin America; Eastern Europe and

2.0

former USSR; Asia (ex-Japan); Africa
of which: Asia (ex-Japan)

1.8

Source: Maddison (2001)

And the acceleration in the new century is evident in the latest International Monetary Fund (IMF)
data:
Table 5: IMF: world real GDP growth, 1993-2000, 2001-2008, 2009-2012 and 2013-2016
Annual % change
1993-00

2001-08

2009-12

2013-16

World

3.5

4.0

3.3

4.6

Advanced economies

3.1

2.1

1.1

2.4

Emerging and developing economies

4.1

6.6

5.7

6.7

Source: IMF (2011)

What is also apparent in Maddison’s estimates is the relative under-performance of a vast region
containing more than half the world’s population: Asia (ex-Japan). Indeed, its record for most of this
period is considerably worse than is indicated in Table 4: Maddison estimates GDP growth at less
than 1 per cent per year until as late as 1950.xxii Thus, an ancient tri-lateral balance dating back more
than two millennia – the balance between China, India and the West – was progressively overturned.
China and India fell further and further behind “Western Europe and its offshoots” in their per
capita GDP and in their share of world output.

xxi

Thanks both to the historical data sets established by Angus Maddison for the OECD and to the regularly updated data
sets published by the IMF, the OECD and other international agencies – see inter alia Maddison, A. (2001), Maddison, A.
(2003), and IMF (2011).
xxii
See also the text and tables in Maddison (2003).
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This is the great historical aberration that is now being corrected. Co-incidental with decolonisation, Asia (ex-Japan) has registered a growth rate of more than 5 per cent per year since
1950.xxiii And as is shown in the IMF data at Table 6 below: China has maintained a growth rate of
approximately 10 per cent per year over the last two decades; India, having grown at approximately
6 per cent per year in the 1990s has accelerated to approximately 8 per cent per year in the last
decade; developing Asia as a whole has accelerated from approximately 7 per cent to approximately
9 per cent. In turn, this pushed the rate of growth in world output from approximately 3 per cent to
approximately 4 per cent.
Table 6: IMF: China, India, developing Asia and world real GDP growth,
1993-2002 and year on year from 2003
Annual % change
19932002

2003

2004

2005

2006

2007

2008

2009

2010

2011

China

9.8

10.0

10.1

11.3

12.7

14.2

9.6

9.2

10.3

9.6

India

5.8

6.9

8.1

9.2

9.7

9.9

6.2

6.8

10.4

8.2

7.1

8.1

8.6

9.5

10.4

11.4

7.7

7.2

9.5

8.4

3.3

3.6

4.9

4.6

5.2

5.4

2.9

-0.5

5.0

4.4

Developing
Asia
World
Source: IMF (2011)

In view of this, there is every reason to expect the growth in world output to continue on an
ascending path for some time – albeit punctuated with periodic recessions – at least until such time
as China and India and the rest of developing Asia arrive at something close to parity with the
current advanced economies in per capita GDP.
As stated earlier, the demand for oil is a function not only of the growth in world output but also of
the oil-intensity of that output. By means of technical substitution, reducing the share of oil in total
primary energy supply, and increasing the efficiency with which oil is used where it continues to be
used, it is perfectly possible to “de-couple” growth in oil consumption from the growth in output.
But it is only when set against the magnitude of the growth in world output that it is possible to
appreciate the scale of the requisite task of de-coupling – and the likelihood of its success in
reducing demand for oil in absolute terms as distinct from simply reducing demand against what it
otherwise would have been.
As a matter of fact, we stand today at the end of more than 30 years of a conscious effort to reduce
oil’s share in energy supply and to increase the efficiency of its use. We are thus better-placed to
judge its efficacy to date and in the prospective future.
As the IEA reports it, the share of oil in total primary energy supply was as much as 13 percentage
points lower in 2008 than it was in 1973:

xxiii

See ibid.
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Table 7: IEA: fuel shares of total primary energy supply, 1973, 2008
Oil
Coal/Peat
Gas
Nuclear
Other
Total

% share, 1973
46.1
24.5
16.0
0.9
12.5
100.0

% share, 2008
33.2
27.0
21.1
5.8
12.9
100.0

%-point change
- 12.9
+ 2.5
+ 5.1
+ 4.9
+ 0.4

Source: IEA (2010a)

And the efficiency of its use has increased in myriad ways in every sector alongside an on-going longterm shift in the macro-economy toward the naturally less oil-intensive service sector. The net
resultxxiv is that the US today uses only half as much oil per unit of GDP as it did in 1973. The EU
uses still less – thanks in part to the high mandatory standards for fuel efficiency it requires of vehicle
manufacturers and the demand-dampening effects of the taxes and charges it imposes on vehicle
users. Elsewhere: “oil intensity in emerging countries has also been falling in recent years, as
manufacturing has become more efficient and less energy-intensive service industries have increased
their share of the economy.”xxv
At the same time, this reduction in the oil intensity of output has been unable to keep pace with the
growth in world output. In absolute terms, world oil consumption has risen, not fallen. As the IEA
reports it, consumption increased by approximately 55 per cent between 1973 and 2008 – from
2,250 million tonnes of oil equivalents (mtoe) units to 3,502.xxvi
The result in absolute terms does not in any way obviate the aims and achievements of the decoupling effort. This effort has not only succeeded in reducing demand against what it otherwise
would have been. It has also succeeded in reducing the vulnerability of oil-importing countries to oil
price increases. Clearly, the potential loss in GDP for any oil-importing country today as a result of
a given increase in the price of oil is considerably less if today it uses only half as much oil per unit of
GDP as it did in the past.
But the problem at hand here is the trajectory of oil prices, not the impact thereof. Hence, the
relevant point is that the demand-side driver of high and rising oil prices – increasing demand as a
result of the growth in world output – has not been suppressed. And given the anticipated path of
growth in the next two decades, it is unsurprising that neither the producers,xxvii nor the
consumers,xxviii nor the relevant international agenciesxxix anticipate any reduction in demand in their
reference cases.
That said, the demand-side story cannot be closed without taking note of the remarkable change in
the sectoral composition of world oil consumption that has occurred since 1973: in particular, the
ever-increasing dominance of the transport sector in consumption. As the IEA reports it:

xxiv

See The Economist (2005) and The Economist (2011a).
The Economist (2011a).
xxvi
See IEA (2010a).
xxvii
See OPEC (2010).
xxviii
See EIA (2010).
xxix
See IEA (2010b).
xxv
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Table 8: IEA: sectoral shares of world oil consumption, 1973, 2008
% share, 1973

% share, 2008

%-point Δ

Transport

45.3

61.4

+ 16.1

Industry

19.9

9.5

- 10.4

Other sectors

23.2

12.9

- 10.3

Non-energy use

11.6

16.2

+ 4.6

100.0

100.0

Total
Source: IEA (2010a)

To put it another way, the approximately 55 per cent increase in world oil consumption since 1973
is the composite result of two quite distinct trends: (i) a modest net increase in non-transport usage,
which might well been suppressed altogether by means of the more rapid diffusion of existing best
practice; and (ii) a large increase in the usage of oil in the transport sector. Table 9, drawn from IEA
data, tells the story:
Table 9: IEA: world oil consumption in absolute terms (mtoe units), 1973, 2008
1973

2008

%Δ

Transport

1,019

2,150

111.0

Non-transport

1,231

1,352

9.9

Total

2,250

3,502

55.6

Source: IEA (2010a)

On this point, OPEC’s summary in its latest World Oil Outlookxxx is perfectly accurate: “Globally, the
only sources of net increase in demand over the past three decades have been transportation (road,
aviation and marine) and the petrochemicals sector. Moving forward, it is clear that transportation
will remain the main source of oil demand growth.” Hence, its headline conclusion: “The
transportation sector is the key to oil demand growth.”
For the oil-importing countries, there are two ways of reading this. On the one hand, as The
Economist puts it, “Oil use is now concentrated in a sector that cannot live without it.”xxxi On the
other hand, if the problem of tackling increasing demand is now largely reducible to the problem of
tackling it in the transport sector, it also follows that the search for solutions can now be
appropriately focussed on this one sector.

2.5

The prospective trajectory of oil prices

On the basis of the analysis above, it is possible to set out several key conclusions in regard to the
prospective trajectory of oil prices with reasonable confidence.

xxx
xxxi

OPEC (2010).
The Economist (2005).
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The actual level of oil prices in the remainder of 2011 and beyond will be determined not only by
the long-term supply-and-demand factors explored above but also by short-term and cyclical supplyand-demand factors and by speculation in oil futures.
There is every reason to expect the recurrence of short-term supply constraints. Large investments
will on occasion be mistimed. Accidents will happen. Arguably, wars and other forms of political
turmoil in the major oil-producing regions of the world are likely to happen with increasing
frequency – the events in Libya and its neighbourhood being perhaps a foretaste of the future.xxxii
There is no reason to suppose that the world’s governments and regulators have discovered the
formula for doing away with business cycles and the fluctuations in demand that cycles bring – or
even the formula for suppressing futures speculation and its effects in exaggerating price movements.
Hence, there is every reason to expect short-term price volatility to persist in the months, years and
decades ahead.
2011 has also demonstrated the limits of the world’s ability to suppress price volatility when it does
occur. If Saudi Arabia’s long-established capacity to act as “swing producer” to increase output so as
to limit volatility can be momentarily overpowered by events – or rather, events compounded by
speculation – there is no reason to suppose that the major consumer countries can do what Saudi
Arabia cannot. This is what was demonstrated in the last week of June 2011. On 23 June, the IEA
succeeded in triggering a fall in prices by announcing that it had secured a commitment from some of
its key member-countries, including the US, to release stocks from their strategic petroleum
reserves. Within a week, by the end of June, prices had climbed back above the pre-announcement
level.xxxiii
The long-term trend line of high and rising prices is also likely to persist for some time, including all
of the period under study, that is, the next two decades.
As argued above, the fundamental drivers of the high and rising prices that we have witnessed in the
period since 1973 and especially so in the period since 2001 – monopolistic supply and increasing
demand – remain at present very much intact. These are the drivers that have taken prices from
their long-established level of approximately US$20 per barrel to the 2010 level of approximately
US$80 per barrel.
On the supply side, OPEC’s dominance of supply is likely to increase rather than decrease. At
present, the cartel is able to exercise effective market power with a 40 per cent share of total
supply. The effort by oil-importing countries to diversify their sources of supply is unlikely to yield
any net gains in the coming decades. Rather, in its outlook to 2035, the IEA expects OPEC’s share
to increase to over 50 per cent of the total.xxxiv
Moreover, as was noted earlier, the supply that OPEC actually delivers to the market is not an
upper limit but rather a choice designed to support its pricing strategy. The more relevant point is
that it holds a 70 per cent share of world reserves even after including Canadian oil sands – and
nearer 80 per cent excluding the latter.

xxxii

See The Economist (2011a).
See EIA (2011).
xxxiv
IEA (2010b).
xxxiii
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Thus, at current rates of production, it is estimated that the world’s largest producer, the Russian
Federation, would exhaust its reserves in 21 years and the world’s third largest producer, the US, in
11 years. In contrast, several OPEC member-countries would be able to continue producing at
current rates into the 22nd century, and at least one, Venezuela, into the 23rd century!xxxv Taken as a
whole, the OECD group of countries would exhaust its reserves in another 15 years whereas OPEC
would be able to continue producing at current rates for another 85 years.xxxvi
On the demand side, and notwithstanding the incidence of periodic recessions, there is every reason
to expect the growth in world output to continue on an ascending path for some time – as China,
India and the rest of developing Asia continue their ascent to parity with the western world in per
capita GDP. This accelerated growth in world output is likely to drive a continued growth in the
world’s demand for oil – even as the oil-intensity of that output continues to decline as a result of
increased efficiency in the use of oil and technical substitution in place of oil.
As reported earlier, oil’s share of the world’s total primary energy supply fell 13 percentage points
from 46 per cent in 1973 to 33 per cent in 2008 and the efficiency of its use increased across the
board – but in absolute terms the world’s consumption of oil increased by 55 per cent over the same
period.xxxvii The IEA expects oil’s share of Total Primary Energy Supply (TPES) to fall to 28 per cent
by 2035.xxxviii But neither the IEA nor any other relevant agency expects an absolute reduction –
what is at issue is the extent of the increase expected.
The basis for expecting an increase rather than a decrease is this. To reduce oil consumption in
absolute terms is likely to require reducing it in the one sector that now dominates oil consumption
and is today the only source of net demand growth, namely, transport. In turn, this is likely to
require more than a continuous improvement in the fuel efficiency of vehicles – since the expected
growth in vehicle usage as hundreds of millions gain access to modern transport services is likely to
outstrip the expected gains in efficiency. Ultimately, it is likely to require a radical technical
substitution solution comparable to the switch out of oil in electricity-generation following the oil
price shocks of the 1970s – most likely involving some combination of a switch to alternative fuels
and then a switch to electric vehicles, a switch from road transport to electrified rail, and a switch to
information and communications technologies to replace part of the transport task itself. In the
nature of things, the requisite transformation is likely to take some time.xxxix
Hence, high and rising oil prices are likely to persist for some time – as overall demand continues to
rise and monopolistic supply conditions remain in place.
It is not part of the remit of the current study to establish a precise forecast of prices over the long
term or to endorse in particular any one of the forecasts offered by the relevant national and
international agencies. Nor is it necessary to do so. Whereas investors, whether in oil or its
alternatives, may be obliged to bet on a given figure at a given date, the critical question for policymakers is whether prices are most likely to be broadly stable or to fall back considerably or to rise
considerably.

xxxv

BP (2011), Table 6, also cited in The Economist (2011b). Given the orders of magnitude involved, it scarcely matters
that these estimates may prove to be more than a little inexact.
xxxvi
See ibid.
xxxvii
IEA (2010a).
xxxviii
See ibid.
xxxix
Importantly, OPEC (2010) anticipates, and bases its strategy and perspectives on, an “evolutionary” rather than
“revolutionary” process of technical change in the period to 2030.
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Hence, what is relevant in the range of recent forecasts by the relevant agencies is not the
differences within this range but rather that the reference scenario forecasts by each entails neither
stable prices nor falling prices but rather steeply rising prices.
Thus, the IEA 2010 reference scenario (now called the New Policies Scenario) forecasts an
approximately 100 per cent price increase in real terms from 2009 to 2035.xl The US EIA 2010
reference case forecasts a 125 per cent increase over the same period. xli And the IMF’s 2011
benchmark scenario, published in the aftermath of the price spike in the first quarter of 2011,
envisages a 200 per cent price increase over 20 years.xlii
Note that these forecasts and scenarios do incorporate the effects of policy action by governments
across the world to combat climate change – that is, to the extent indicated by the commitments
announced to date.xliii But such policy action has a complex effect on oil demand and prices. On the
one hand, by imposing a penalty on the use of all fossil fuels, it serves to dampen the growth of
demand. On the other hand, by imposing the greatest penalty on coal as the most emissionsintensive fuel, it suppresses the growth of a switch from oil to coal and coal-fired electricity – coal
being at present the world’s principal fuel in electricity generation.xliv Hence, it is unsurprising that
the policy action envisaged over the next two decades is not expected to lead to any absolute
reduction in demand and prices for oil.

2.6

Additional remarks

Only a few additional remarks are required to close the present discussion.
First, it needs to be said that there are several empirically improbable but theoretically possible
scenarios that could lead to an early peak in demand and prices for oil and a more or less rapid
downward trajectory thereafter. These include:


Considerably more radical policy action to combat climate change than is currently envisaged
by most if not all the world’s major economies, leading to a significant expansion of nuclear
power and of the full range of renewable energy sources, on a scale large enough to arrest the
growth in the demand for oil within the next two decades;xlv



Irrational action by one or more major economic actors – for example, a default on its debt
interest payments by a future US Administration – leading to a prolonged period of global
financial instability and depressed global economic growth and thus a depressed level of demand
for oil;xlvi

xl

See IEA (2010b).
See EIA (2010).
xlii
See IMF(2011).
xliii
See in particular the extended discussion in IEA (2010b).
xliv
As at 2008, coal held a 41% share of the total as against 21.3% for gas, 15.9% for hydro, 13.5% for nuclear, 5.5% for oil,
and 2.8% for all other sources: see IEA (2010a).
xlv
Thus, for example, the “450 Scenario” developed in IEA (2010b).
xlvi
The sharp fall in oil prices in late July and early August 2011 that was triggered by the tactics of the Tea Party in the US
Congress – including intra-day price falls of more than US$5 per barrel – may be regarded as no more than another
instance of price volatility, without lasting consequence. But a full capture by the said party of both houses of Congress as
well as the White House at a hypothetical future date would not be without consequence.
xli
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Irrational action by a future OPEC leadership to cut production and raise prices to a level high
enough to trigger not only a short-term collapse in demand and prices but also a long-term
commitment by the major oil-importing countries to transition out of oil at a much more rapid
pace.xlvii

The point, however, is that these theoretically possible scenarios, and any others leading to
equivalent results, are empirically improbable. Thus, the key conclusion remains as stated: high and
rising oil prices are likely to persist for some time as overall demand continues to rise and
monopolistic supply conditions remain in place.
Secondly, this key conclusion and the findings informing it apply to Australia irrespective of any
developments here in Australia. Oil is a globally traded commodity and its price is globally
determined. Hence, Australia’s own efforts in the field to offset the drivers of high and rising prices,
whether by expanding its domestic oil production or by reducing the oil-intensity of its GDP, can
make no more than a marginal contribution to the world price. (They can of course make a large
contribution to reducing its vulnerability to price increases – but that subject, explored elsewhere in
the Study, is outside the scope of the present discussion.)
Finally, it will not hurt to note that there is one finding in the analysis above that applies with
emphasis to Australia. The dominance of the transport sector in oil consumption is greater here
than in almost any other country. As is shown in the Australian Bureau of Agricultural and Resource
Economics (ABARE) data in Table 10,xlviii transport accounts for 72 per cent of oil consumption, road
transport alone for 55 per cent. Thus:
Table 10: ABARE: sectoral shares of Australian oil consumption, 2006-2007
% share
54.7
12.5
3.5
1.6
72.3
27.7
100.0

Road Transport
Aviation
Water
Rail
All Transport
Non-transport
Total

Source: ABARE (2009) and Rickwood, P. (2010)

In this respect, Australia has a greater interest than almost any other country in understanding the
subject that is likely to dominate the search for solutions to the problem of high and rising oil prices:
the multi-faceted transformation required of the transport sector.

xlvii

Such a scenario might obtain if for example the now unfolding “Arab spring” were to yield to a “winter of discontent”
spreading across Saudi Arabia and the Gulf States – and if the current Arab regimes, none of whom have the slightest
interest in millenarian fantasies, were to be displaced by a new generation of millenarian leaders who promised to turn
winter into “glorious summer” by a dramatically large (and counter-productively large) increase in prices.
xlviii
See ABARE (2009), Table 6, p. 14, and the commentary in Rickwood, P. (2010).
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Chapter 3 The impact of oil price changes on the Tasmanian
economy: insights from the modelling
3.1

Summary

As a key input to this Study, DIER commissioned CoPS, Monash University to model the future
impact of oil price changes on the Tasmanian economy over a twenty-year period under two
scenarios:
1. a large but one-off permanent price increase in 2011, and
2. a more measured but continuing series of price increases in each of the ten years beginning
in 2011.
This chapter of the Study reports on the main findings from the modelling carried out by CoPS: the
main macro-economic impacts, the most salient of the sectoral impacts, and the main reasons for
these impacts.
The full report submitted by CoPS is reproduced at Appendix A.1 It includes a description of the set
of models used, a discussion of the methodology and the key assumptions, and an elaboration of the
year-on-year modelling results from 2011 to 2030. This chapter is not a shorter version of that
report and it not concerned with the modelling per se. Rather, it reports directly on the main
findings.
The two scenarios of price changes are not intended to be forecasts but they do reflect real features
of the trajectory of oil prices discussed in the Chapter 2 of this Study. The first scenario reflects the
reality of price volatility: it mimics and amplifies the price shock experienced to date in 2011. The
second reflects the reality of the underlying long-term trend line of rising prices: it mimics closely
the price increase experienced in the last decade and amplifies the increase expected in the next.
Both scenarios may deliver a non-trivially negative impact on the world economy, on Australia and
on Tasmania. This does not mean that world economy or Australia or Tasmania enters into
recession as a consequence. Oil is the world’s single most important traded commodity and large
changes in its price are indeed consequential. But its share of output is not large enough for such
changes to generate an absolute decline in output. Rather, what the increase in the oil price causes
is a slower growth in output than would otherwise have been the case – a decline relative to the
baseline. The point is important and should be emphasised at the outset: the quantitative changes
reported below are changes relative to the baseline.
Although impacted negatively, Australia is much less severely impacted than the rest of the world.
But Tasmania is more severely impacted than the rest of Australia. Not initially but over time, it
suffers a greater decline in all the main macroeconomic indicators: output, employment, capital
stock, consumption, investment and exports.
For the purpose of this Study, this is arguably the principal finding of the modelling: the Tasmanian
economy is more vulnerable to oil price changes than the rest of Australia.
There are two main reasons for this. One is the absence or lesser presence in Tasmania of some of
the Australian industries that are best-placed to withstand the impact of higher oil prices – oil, gas,
coal, chemicals, rubber and plastics – and the greater weight in the Tasmanian economy of some of
the industries least well-placed to do so – forestry and wood products, aluminium and other metals.
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The other is that, in contrast to the rest of Australia, the decline in real wages in Tasmania does not
suffice to restore the level of employment to the baseline case. To put it another way, Tasmania’s
capital stock and level of labour productivity in the new dispensation does not suffice to maintain full
employment at an “Australian” level of real wages.

3.2

Two scenarios of oil price changes

A scenario is not a forecast. It is a heuristic device designed to explore possible futures and the
risks and opportunities that they offer – and to help decision-makers plan ahead so as to mitigate
these risks and secure these opportunities as they arise. Hence, it is legitimate to construct
scenarios that represent possible and plausible events in order to explore risks and opportunities
posed by these events.
For the purpose of this Study, CoPS was tasked to model the future impact of oil price changes on
the Tasmanian economy over a twenty-year period under two scenarios. Scenario 1 tracks the
impact of a large but one-off permanent increase in the world price of oil – an increase of 65 per
cent – in 2011. Scenario 2 tracks the impact of a more measured but continuing series of price
increases – by 13 per cent per year for ten years – beginning in 2011.
Of course, the refinery price of petroleum products does not increase quite as much as the price of
oil since it includes cost-components such as production costs that would not increase to the same
extent. And the consumer price of petroleum products does not increase anywhere near as much
of the refinery price since it includes cost-components such as taxes that need not increase at all.
Thus, as is detailed in Table 1, the original increase in the world oil price translates into a much
smaller increase in the relevant Tasmanian consumer price in the case of both scenarios:
Table 11: Scenarios 1 and 2: annual percentage change in prices
Period

World price of
oil

Australian
refinery price of
gasoline

Tasmanian
consumer price of
gasoline

Scenario 1

2011

65

50

22

Scenario 2

2011-2020

13

10

5

Source: Extracted from CoPS (2011), (Appendix A of this Study)

Although the above scenarios are not forecasts, they do reflect real features of the trajectory of oil
prices in recent history as discussed in the preceding chapter.
Recall here the US Energy Information Administration’s series of annual average imported crude oil
prices as reported in Chapter 2.xlix 2 Measured in September 2011 US dollars, the annual average
2011 price of US$101 represents a 28 per cent increase above the 2010 price of US$79. Scenario 1
reflects the reality of this price volatility: it mimics and amplifies the price shock experienced to date
in 2011.

xlix

See EIA (2011), and Table 2 of Chapter 2 of this Study.
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The annual average 2011 price also represents a 260 per cent increase over the 2001 price of US$28
– that is, an increase of 13.7 per cent per year over ten years. Scenario 2 reflects the reality of this
underlying long-term trend line of rising prices: it mimics closely the price increase experienced in
the ten years from 2001 to 2011 – and amplifies the increase expected in the next decade.
Nonetheless, it is important to bear in mind that the above scenarios are not intended to be
forecasts. Nor therefore are the detailed impacts reported below. As of today, 2011 has delivered
a price shock of 28 per cent over the 2010 annual average price – well short of the 65 per cent
envisaged in our Scenario 1. And the most recent oil price forecasts by the leading international
agencies range from an increase of approximately 100 per cent to an increase of approximately 200
per cent over the next twenty to twenty-five yearsl – well short of the 240 per cent price increase
by 2020 envisaged in our Scenario 2.
There is a further reason why Scenario 1 in particular should not be treated as a forecast. None of
the international agencies nor any other authority expects the price of oil to “flatline” permanently
from 2012 onward following its 2011 spike. Scenario 1 is a useful way of disclosing the mechanism
through which such an oil price shock enforces a re-configuration of the Australian and Tasmanian
economies and the nature and direction of the detailed impacts. But its long-run quantitative results
are not what we should expect to experience in the future.
By comparison, the long-run quantitative results of Scenario 2 are more relevant: they indicate, albeit
in an amplified fashion, a plausible and indeed probable future.
They are also relevant in another context. Insofar as the oil price increase assumed in Scenario 2
mimics the price increase experienced in the last ten years, the results reported for Scenario 2, and
in particular those reported for 2020, are also a guide, however imperfect, to the impacts that
Tasmania has already absorbed as a result of the last ten years’ increase in the price of oil. Thus,
they help us to understand the past and present as well as to anticipate the future.

3.3

Relative impacts on the world, Australia and Tasmania

Oil price shocks impact on the world economy and not only on the sum of its constituent parts:
continental, national and sub-national economies.
Oil is the world’s single most important traded commodity. Large changes in its price deliver large
positive changes to the terms of trade and trade balances of the major net oil-exporters – and large
negative changes to the terms of trade and trade balances of the major net oil-importers. Note that
the oil-exporters do not export more quantities of goods as a result of the price change; rather,
they collect larger export revenues despite exporting less. And the oil-importers do not import
more quantities of goods; rather, they pay larger import bills despite importing less. The net result
is a reduction in the rate of growth of world output.
Thus, in its first year of impact, the 65 per cent increase in the world price of oil envisaged in
Scenario 1 deliversli a very large, approximately US$30 billion, increase in the trade balances of the
countries of the Middle East – and large, albeit lesser, increases in the trade balances of the Russian

l
li

See above, Chapter 2, section 5, and footnotes 37-39.
See Appendix A, Figure 4.
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Federation and other major net oil-exporters (including Iran, Nigeria, Norway, and Venezuela). It
delivers a very large, approximately US$40 billion, reduction in the trade balances of the countries of
East Asia – and large, albeit lesser, reductions in the trade balances of the countries of South and
Southeast Asia. The net result in terms of output is a subtraction of 2.7 per cent from world GDP
relative to the baseline.
In this respect, the net result simply instantiates the textbook case of market failure under a regime
of monopoly pricing: the gain to the winner is less than the loss to the rest of the world.
3.3.1

The impact on Australia – and why Australia is less severely impacted than the world

Australia is a net importer of oil, its imports of crude oil being its single largest import item. And
Australia is a net loser from the increase in oil prices.
But the loss suffered is considerably less than the world average. Relative to the baseline, the short
run reduction in world GDP as a result of the 65 per cent price spike is 2.7 per cent. The reduction
in Australian GDP is no more than 0.57 per cent. And in contrast to several other regions of the
world, Australia experiences only a small change in its trade balance and in its terms of trade despite
facing a contracted world market.lii
From the CoPS report, we can derive two main explanations for this result.
First, “Australia has genuine advantages relative to the rest of the world”.liii This includes Australia’s
endowment of oil and gas and coal – which are, respectively, its fourth, fifth and second largest
export industries. It also includes the local configuration of the chemicals, rubber and plastics
industries which use a low proportion of oil and petroleum products relative to the world average.
Hence, they gain a competitive advantage relative to their overseas competitors in export markets
(and also in import replacement). The result is clearly apparent in table 12, below.
Thus, Australia is substantially protected by its energy endowment. Its exports of oil and petroleum
products gain from the massive price spike even as they lose in quantity terms. Exports of gas
increase not only in price but also in quantity terms. Coal too holds its own, experiencing relatively
small changes in quantity and price. Outside the energy sector, the chemicals, rubber and plastics
industries are by far the largest winners. The most significant losers are forestry and wood products
– a relatively small part of Australia’s output and exports.
Indeed, the fact of Australia’s abundant energy endowment raises the question of whether a more
rapid development of gas reserves than currently envisaged, along with a more rapid development of
gas-to-liquids (GtL) technology, might at some future date turn Australia into a net winner rather
than a net loser from the predicted increase in oil prices. But to address that question would be to
step beyond the limits of the present discussion.

lii

For this Study, all price changes and associated impacts for Australia are modelled in local currency terms. In effect, the
modelling assumes a constant exchange rate between the A$ and the US$ such that the specified change in the US$ price
of oil translates into the specified change in the A$ price of petrol for each given year. Given the minimal change in
Australia's external position as a result of the initial price change, this is a reasonable, simplifying assumption for the
purpose of isolating the continuing impact of the oil price change. In reality, several conventional simplying assumptions
used in this study are likely to be subject to change in one direction or another over the next 20 years as a result of
developments that are not directly related to the world price of oil, including the exchange rate of the A$. But such
developments lie outside the scope of this study.
liii
See Appendix A of this Study.
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Table 12: Scenario 1: Australian exports – winners and losers
Percentage deviation from the baseline
Short Run

Long Run

Quantity

Price

Quantity

Price

Oil

-5.26

65.25

-4.80

65.20

Petroleum products

-9.10

50.38

-10.29

50.44

Gas

0.11

6.92

6.51

3.00

Coal

-0.25

0.41

-1.94

-1.27

Chemicals, Rubber and
Plastics

5.12

1.07

19.90

0.12

Forestry

-9.09

0.43

-5.42

0.35

Wood products

-2.96

-1.38

-4.23

-1.33

Source: Extracted from CoPS (2011), Table 5, (Appendix A of this Study)

The second explanation suggested in the CoPS report is modelling bias. The more finely disaggregated model used for the Australian economy is able to capture corrective adjustments more
accurately than the model used for the world economy; moreover, it also allows for flexible rather
than fixed real wages, limiting the fall in employment and output.liv
Arguably, however, this last feature captures a real difference between Australia and most other
countries. Given the high level of real wages obtaining here when compared to almost any other
country, and given the flexibilities available as a result of labour market reforms over the last
quarter-century, it really is easier to achieve the reduction in real wages required to limit the fall in
employment and output in Australia than it is in most other countries affected by the envisaged oil
price shock.
None of this means that Australia can avoid a decline in output relative to the baseline – and a
related decline in several other macroeconomic indicators.
Directly or indirectly, all sectors of the economy are, to a greater or lesser degree, impacted by the
increase in the price of oil and of petroleum products and the consequent increase in the cost of
freight and passenger transport. For the economy as a whole, this increase in cost reduces the rate
of profit, or the return to capital, effectively increasing the real cost of labour for producers.lv Since
the capital stock is largely fixed in any year, the initial result is a fall in the usage of the variable factor,

liv

See below, ibid.
As CoPS (2011) explains it: “We define the producer real cost of labour as W/P, i.e. the nominal wage (W) deflated by P,
the average cost of primary factors (Labour, Land and Capital). We assume a “sticky” wage so movements in the nominal
wage, W, are assumed to be small. With the fall in the return to capital, there is a fall in P. Therefore, W/P increases.” See
Appendix A, n. 13.
lv
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labour. In turn, this reduction in employment reduces the marginal product of capital, leading to a
reduction in investment and additions to the capital stock in future years.
Over time, employment returns to the baseline by means of a downward adjustment in the real
wage and the producer real cost of labour. But investment makes only a partial recovery and
Australia’s capital stock settles below the baseline, thus locking in a lower marginal product of labour
and a lower real wage.
There is a re-allocation of factors from the more oil-intensive to the less oil-intensive industries, and
from investment and exports toward domestic consumption.lvi The bad news for Australia is that
this also translates into a re-allocation toward a less capital-intensive, less productive and lower
wage economy.
Table 13 sums up the main results:
Table 13: Scenario 1: selected macro-economic results for Australia
Percentage deviation from the baseline
2011

2012

2013

2014

2015

2016

2020

2030

GDP

-0.57

-0.42

-0.36

-0.36

-0.32

-0.30

-0.26

-0.25

Labour

-0.82

-0.48

-0.32

-0.26

-0.17

-0.11

-0.02

-0.01

Capital

-0.10

-0.18

0.24

-0.31

-0.35

-0.37

-0.39

-0.36

0.71

0.27

0.03

-0.14

-0.27

-0.34

-0.41

-0.43

Real wage

-0.72

-1.12

-1.39

-1.60

-1.73

-1.80

-1.84

-1.77

Consumption

-0.26

-0.01

-0.02

-0.10

-0.10

-0.09

-0.13

-0.09

Investment

-1.31

-1.22

-1.05

-0.81

-0.68

-0.60

-0.55

-0.51

Exports

-1.24

-1.29

-1.30

-1.24

-1.24

-1.25

-1.17

-1.55

Producer real
labour cost

Source: Extracted from CoPS (2011), Table 3, (Appendix A of this Study).

The results above pertain to Scenario 1 – a one-off permanent increase in the world price of oil by
65 per cent. Scenario 2 – a 13 per cent per year price increase over ten years – delivers much the
same pattern of results but there is a marked difference in the pace of change and the magnitude of
the final outcomes.
Thus, the slower rate of price increase permits a smoother process of adjustment process: the initial
reductions in output and other indicators are proportionately less than is the case in Scenario 1. But
over time the larger cumulative increase in price is reflected in larger quantitative outcomes.
As before, Australia’s energy sector acts as a protective shield in regard to exports, once price and
quantities are combined. Outside the energy sector, chemicals, rubber and plastics outperform the
rest. Forestry and wood products underperform the rest. Thus:

lvi

Consumption also falls but less so, thus increasing its share of GDP. Given the larger fall in real wages, consumption is
held up by means of a reduction in household savings.
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Table 14: Scenario 2: Australian exports – winners and losers
Percentage deviation from the baseline
Short Run

Long Run

Quantity

Price

Quantity

Price

Oil

-1.11

13.47

-12.51

198.51

Petroleum products

-1.65

10.06

-20.72

160.86

Gas

-0.02

1.26

16.86

8.12

Coal

-0.05

0.09

-6.34

-3.37

Chemicals, Rubber and
Plastics

0.99

0.19

69.91

0.76

Forestry

-1.93

0.06

-17.25

1.84

Wood products

-0.60

-0.30

-13.13

-3.61

Source: Extracted from CoPS (2011), Table 9, (Appendix A of this Study)

As before, the chain of macro-economic impacts ends in a lower capital stock and a lower real wage
as well as a re-allocation of factors away from investment and exports toward domestic
consumption. At the end of the twenty-year period under study, Australia finds itself with its GDP
at around 1.2 per cent below the baseline, its capital stock at around 1.5 per cent below and real
wages at around 6 per cent below. Thus:
Table 15: Scenario 2: selected macro-economic results for Australia
Percentage deviation from the baseline
2011

2012

2013

2014

2015

2016

2020

2030

GDP

-0.09

-0.17

-0.27

-0.37

-0.50

-0.64

-1.38

-1.18

Labour

-0.14

-0.23

-0.32

-0.40

-0.49

-0.58

-0.96

-0.15

Capital

0.00

-0.03

-0.08

-0.15

-0.23

-0.33

-0.89

-1.49

Producer real
labour cost

0.15

0.25

0.31

0.33

0.36

0.35

0.05

-1.45

-0.13

-0.33

-0.61

-0.95

-1.37

-1.85

-4.43

-5.80

0.05

-0.05

-0.17

-0.29

-0.41

-0.54

-1.16

-1.13

Investment

-0.30

-0.60

-0.89

-1.20

-1.57

-1.95

-3.74

-2.28

Exports

-0.35

-0.27

-0.23

-0.26

-0.39

-0.59

-2.18

-4.05

Real wage
Consumption

Source: Extracted from CoPS (2011), Table 7, (Appendix A of this Study)

3.3.2 The impact on Tasmania – and why Tasmania is more severely impacted than
Australia
Whereas Australia is less severely impacted than the rest of the world by the increase in oil prices,
Tasmania is more severely impacted than the rest of Australia. By the end of the period under
study, and in both scenarios, Tasmania suffers a greater decline in all the main macroeconomic
indicators: output, employment, capital stock, consumption, investment and exports.
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For the purpose of this Study, this is arguably the principal finding of the modelling: the Tasmanian
economy is more vulnerable to oil price changes than the rest of Australia.
Quantitatively, the weight of this finding is most obvious in the more relevant of the two scenarios,
Scenario 2, which incorporates the cumulative effect of ten years of continuing price increases rather
than a one-off shock in Year 1. But the same mechanism is at work in both scenarios and it delivers
the same qualitative result: Tasmania suffers more than the rest of Australia.
Interestingly, the initial impact on Tasmania is in some respects slightly less severe than it is in the
rest of Australia – principally due to the absence or lesser presence of some of the industries that
suffer the greatest initial contraction such as oil refining operations and international tourism.
Thus, in Scenario 1, Tasmania experiences a lesser initial reduction in employment and returns to its
baseline level of employment more rapidly than the rest of Australia. And the reduction in output
relative to the baseline continues to be less than it is in the rest of Australia for a number of years.
But this advantage obtains only in the short term. The decline in Tasmania’s investment
performance begins to outpace the decline in the rest of Australia by the second year and the
consequent deterioration in capital stock by the fourth year. In the long term, Australia returns to
the baseline level of employment albeit at a lower level of output. But Tasmania’s level of
employment remains below the baseline. And its output suffers a greater decline relative to the
baseline than the rest of Australia. Thus:
Table 16: Scenario 1: selected macro-economic results for Tasmania
Percentage deviation from the baseline
2011

2012

2013

2014

2015

2016

2020

2030

GSP

-0.40

-0.26

-0.22

-0.22

-0.21

-0.20

-0.23

-0.32

Labour

-0.58

-0.30

-0.17

-0.13

-0.07

-0.03

-0.02

-0.11

Capital

-0.08

-0.16

-0.24

-0.32

-0.38

-0.42

-0.53

-0.71

0.58

0.24

0.03

-0.14

-0.26

-0.33

-0.39

-0.37

Real wage

-0.85

-1.23

-1.46

-1.68

-1.81

-1.87

-1.87

-1.75

Consumption

-0.11

0.19

0.29

0.20

0.19

0.19

0.06

-0.21

Investment

-1.26

1.25

-1.15

-0.92

-0.82

-0.79

-0.87

-0.98

Exports

-0.96

-1.27

-1.53

-1.69

-1.92

-2.16

-2.97

-3.81

Producer real
labour cost

Source: Extracted from CoPS (2011), Table 4, (Appendix A)

There are two main reasons for Tasmania’s under-performance relative to Australia. And they are
indeed the mirror image of the two main reasons for Australia’s out-performance relative to the
rest of the world identified earlier.
The first relates to the industry profile: that is, the absence or lesser presence in Tasmania of some
of the industries that are best-placed to withstand the impact of higher oil prices, and the greater
weight in the Tasmanian economy of some of the industries least well-placed to do so.
The Australian economy is relatively well-placed by virtue of its energy exports – oil, gas and coal –
and gains strongly from the performance of its chemicals, rubber and plastics industries. But these
industries are either absent in Tasmania or present to a lesser extent than in the rest of Australia.
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What is present here to a greater extent are some of the industries that suffer the greatest hit in
exports – the freight-intensive and/or directly fuel-intensive industries of forestry and wood
products, aluminium and other metals. Within ten years, the decline in Tasmanian exports exceeds
the decline in overall Australian exports by a factor of 2.5.
Hence, the re-allocation of investment funds and consequent re-configuration of the capital stock in
the years following the oil price shock leaves Tasmania behind.
By 2030, of all the several separate industries identified in the model, chemicals and rubber and
plastics are the only industries to experience an output increase of more than 1 per cent – and these
make up only 1 per cent of total output. Three industries suffer an output decline of more than 4
per cent – wood products, aluminium, and other metals – and these makes up 8 per cent of total
output. Forestry taken in isolation from wood products suffers a lesser decline but should be
considered together with wood products to understand the full sectoral impact. Thus:
Table 17: Scenario 1: Tasmanian industries – winners and losers
Percentage deviation from the baseline
2010 share of output

2011

2020

2030

Chemicals

0.92

1.80

3.16

3.00

Rubber and Plastics

0.20

0.65

1.66

1.61

Forestry

0.76

-1.15

-0.79

-0.86

Wood Products

1.29

-1.33

-3.14

-4.01

Aluminium

1.52

-0.78

-3.47

-4.36

Other Metals

5.16

0.13

-3.76

-4.89

Source: Extracted from CoPS (2011), Table 6, (Appendix A of this Study)

The second reason relates to the process of recovery in employment, and hence output, through
the requisite downward adjustment in real wages. At a national level, Australia’s pre-existing high
level of real wages, along with its flexible labour market, permits a sufficient reduction in the pace of
growth of real wages to restore the economy to full employment. In Tasmania by contrast, the
decline in real wages relative to the baseline does not suffice to restore the level of employment to
the baseline case.
The point is not that Tasmanian real wages fall less. Comparing Table 6 to Table 3, we can see that,
by 2030, the decline in real wages relative to the baseline is almost exactly the same as it is
nationally. But the same comparison shows that the reduction in the capital stock relative to the
baseline is twice as large as it is nationally. Hence, in the new dispensation, Tasmania’s capital stock
and related level of labour productivity does not suffice to maintain full employment at an
“Australian” level of real wages. To restore Tasmania to full employment would thus require either
a further disaggregation of the labour market permitting a harder fall in Tasmanian real wages or a
re-configuration of Tasmanian industry so as to increase the capital stock and the level of labour
productivity.
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Much the same pattern of results plays out for the Tasmanian economy in Scenario 2 though the
pace of change and the magnitude of the final outcomes are both markedly different.
Initially, and as before, Tasmania experiences a lesser reduction in employment and output than the
rest of Australia. And it does so for much the same reasons as before: the absence or limited
presence of industries suffering the greatest initial contraction, the absence of oil refining operations,
the relatively limited presence of international tourism, and so on.
But a greater decline in investment and consequently greater deterioration in capital stock than
elsewhere begins to play out from the second and third years, respectively. In the long term,
Tasmanian employment settles at almost 1 per cent below the baseline and the decline in Tasmania’s
GSP exceeds the decline in Australia’s GDP by a clear margin. Relative to the national results, the
decline in investment in Tasmania is almost twice as large, the decline in Tasmania’s exports is
almost three times larger. Thus:
Table 18: Scenario 2: selected macro-economic results for Tasmania
Percentage deviation from the baseline
2011

2012

2013

2014

2015

2016

2020

2030

GSP

-0.05

-0.13

-0.22

-0.32

-0.45

-0.59

-1.31

-1.59

Labour

-0.08

-0.17

-0.26

-0.35

-0.46

-0.57

-1.07

-0.80

Capital

0.00

-0.03

-0.09

-0.17

-0.28

-0.42

-1.22

-2.73

Producer real
labour cost

0.13

0.25

0.31

0.34

0.32

0.26

-0.24

-1.55

-0.14

-0.36

-0.65

-1.01

-1.44

-1.94

-4.52

-5.69

0.08

0.02

-0.05

-0.13

-0.22

-0.33

-0.96

-2.10

Investment

-0.29

-0.67

-1.03

-1.41

-1.87

-2.37

-4.75

-4.16

Exports

-0.25

-0.57

-1.02

-1.58

-2.28

-3.08

-7.04

-10.95

Real wage
Consumption

Source: Extracted from CoPS (2011), Table 8, (Appendix A of this Study)

As before, Tasmania is more severely impacted than the rest of Australia by virtue of its industry
profile. Chemicals and rubber and plastics, with only 1 per cent of total output, are the largest
winners. The freight- and fuel-intensive export industries of forestry, wood products, aluminium,
and other metals, with a much larger share of total output, are all significant losers – with the three
last-named each experiencing a more than 12 per cent decline in output relative to the baseline.
Thus:
Table 19: Scenario 2: Tasmanian industries – winners and losers

Chemicals
Rubber and Plastics
Forestry
Wood Products
Aluminium
Other Metals

Percentage deviation from the baseline
2010 share of output
2011
0.92
0.35
0.20
0.14
0.76
-0.22
1.29
-0.28
1.52
-0.18
5.16
0.03

Source: Extracted from CoPS (2011), Table 10, (Appendix A of this Study)
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2020
10.60
4.84
-3.67
-8.49
-6.91
-9.89

2030
10.72
5.01
-4.02
-12.21
-12.01
-14.76

As before, Tasmania fails to return to the baseline level of employment by means of the requisite
reduction in the growth of real wages. The decline in real wages relative to the baseline matches the
national result - but the deterioration in the capital stock is almost twice as large. Tasmania’s new
level of capital stock and related level of labour productivity is incompatible with full employment at
“Australian” real wages.
It remains to note that, alongside the negative impact on its freight- and fuel-intensive export
industries and hence on its overall macroeconomic performance, Tasmania also experiences a
negative impact on each of the transport industries themselves. This applies not apply to road
freight but also, and partly because of the lack of electrification in Tasmanian rail, to rail freight. It
applies not only to air transport but also to water transport. And it applies most strongly to private
transport – principally, by car. Nor is public transport able to make gains: Tasmania has no rail
passenger industry and its public transport industry (principally, buses) has a very small starting
share. Thus:
Table 20: Scenario 2: the impact on Tasmanian transport industries

Road freight
Rail freight
Water transport
Air transport
Private transport
(principally, by car)
Road passenger
(principally, buses)

Percentage deviation from the baseline
2010 share of output
2011
2.36
-0.17
0.32
0.02
2.21
-0.14
0.67
-0.97

2020
-3.47
-0.91
-2.15
-8.42

2030
-4.60
-3.25
-3.00
-8.15

2.04

0.00

-6.60

-9.00

0.10

-0.08

-0.14

-0.43

Source: Extracted from CoPS (2011), Table 10, (Appendix A of this Study)

Beyond the impact on output itself, the 9 per cent reduction in private transport reported for 2030,
with no corresponding increase in public transport, must carry further economic and social
implications in terms of the impact on people’s ability to access work, leisure and public services –
though the study of these further implications is outside the limits of the present Study.
That said, it is important to recall that, by 2030, the total contraction of Tasmania’s GSP relative to
the baseline is estimated to be at 1.59 per cent. In contrast to the significant, and in some cases,
double digit, negative impacts on those particular industries and sectors identified in Tables 9 and 10
above, most sectors do not experience such a significant impact. For example, by 2030, most of the
industries in the food and agriculture sector, which currently accounts for around 10 per cent of
Tasmania’s GSP, experience a contraction in output of around 1 per cent or less. The financial and
business services sector, which accounts of 12 per cent of GSP, experiences a contraction of less
than 1 per cent. The construction sector, which is around 7 per cent of GSP, experiences a net
impact of near zero. So too does the public sector, which is around 14 per cent of GSP.
Indeed, taking the standard list of disaggregated industries and considering the impact on Tasmania’s
ten largest industries only, it is apparent that most of these large industries suffer a relatively minimal
impact, with only three out of the ten suffering a contraction of more than 1 per cent. Thus:
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Table 21: Scenario 2: The impact on Tasmania’s ten largest industries
Percentage deviation from the baseline
2010 share of output

2011

2020

2030

Public Service

13.92

0.04

0.26

0.16

Trade

13.21

-0.11

-1.92

-2.14

Business Services

7.37

-0.13

-1.19

-0.89

Construction

6.74

-0.03

-0.62

0.13

Other Food

5.13

-0.12

-1.51

-1.36

Other Metals

5.16

0.03

-9.89

-14.76

Financial Services

4.95

0.01

-0.24

-0.54

Ownership of Dwellings

3.85

0.00

0.20

-0.31

Other Services

3.64

0.10

-0.33

-0.80

Accommodation and Hotels

2.94

0.07

-0.14

-0.94

Source: Extracted from CoPS (2011), Table 10, reproduced at Appendix A.

Nonetheless, this does not obviate the fact that, mainly as a result of the much greater impact on
certain critical export industries, the overall impact on the Tasmanian economy is, as is evidenced in
Table 18, non-trivially negative. In summary and in round numbers, this means a reduction in GDP
of 2 per cent, in employment of 1 per cent, in capital stock of 3 per cent, in real wages of 6 per cent,
in consumption of 2 per cent, in investment of 4 per cent, and in exports of 11 per cent.

3.4

Are these findings modified by Australia’s carbon pricing mechanism?

The modelling exercise undertaken by CoPS predates the announcement of the Australian
Government’s climate change initiatives in July 2011, contained in Clean Energy Future package and
the carbon price.3 This raises the obvious question of whether and to what extent the findings
reported above are likely to be modified by these initiatives.
Clearly, all new policies and market developments, insofar as they have not been fully incorporated
into the base case, have the potential to alter the base case and hence the final quantitative
outcomes of the modelling, be it trivially or non-trivially.
But neither this particular initiative nor any changes under a future Australian government in relation
to climate change is likely to affect the nature, direction and order of magnitude of the reported
outcomes for the duration of the twenty-year period which is the subject of this Study. This is so
for several reasons.
To begin with, and as is noted in Section 5, Chapter 2 of this Study, the agenda on climate change
relating to this period, whether globally or in Australia, has relatively little to do with oil: its principle
focus is necessarily on coal, as the most emissions-intensive of the fossil fuels. However, coal is also
the world’s principle fuel in electricity generation – indeed, more so in Australia than in the rest of
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the world. So any serious pricing of carbon will not only penalise oil less than coal but also tend to
hold up the demand for oil by suppressing a potential switch to technologies using coal-fired
electricity in place of oil. The net effect will depend on the details of the scheme but it is unlikely to
be negative on oil demand to any great extent.
The conclusion applies particularly to the carbon price mechanism. Here, the carbon pricing
mechanism does not formally include the sector that accounts for 72 per cent of oil consumption in
Australia, namely, transport. Rather, the Australian Government will apply an effective carbon price,
by means of changes to fuel tax credits or changes in excise duty, to selected parts of the transport
sector and at selected dates. From July, 2012, an effective carbon price will apply to domestic
aviation, domestic shipping and rail transport, and to off-road use of transport fuels such as in mining
operations, and this will be extended to heavy goods vehicles from July, 2014. But it will not apply
to light commercial vehicles. It will not apply to off-road fuel use by the agriculture, fisheries and
forestry industries. Importantly, it will not apply to “fuel used by households for transport” – that is,
private transport.
If the Australian Government expects a cap on oil consumption and consequent carbon emissions in
road transport, that expectation is founded on developments outside the carbon price – in
particular, the switch to cleaner fuels and technologies driven by “high and rising oil prices”. 4 At the
same time, it expects this switch to be strengthened by industry’s response to the effective carbon
price on heavy goods vehicles, with some potential spill-over effects to cars and light commercial
vehicles.
It should be noted that modelling undertaken for this Study already incorporates in its base case the
growth of bio-fuels to 25 per cent of the fuel requirement in transport by 2030. Hence, in this
respect, the main effect of the Australian Government’s carbon price initiative is to confirm the base
case rather than to alter the results.
Of course, by explicitly adopting the new assumption of “high and rising oil prices” in recognition of
the IEA’s higher projections for the growth rate and future level of oil prices, the Treasury
documentation supporting the carbon pricing mechanism also serves to confirm the very starting
point and rationale for our own Study.5
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Chapter 4: A snapshot of Tasmania
4.1

Introduction

This Chapter presents a snapshot of Tasmania’s population, where we live, our economy and labour
force. Key performance indicators for Tasmania’s oil supply, economic infrastructure, the freight
task and travel patterns are also included. Statistics and data are drawn from the Australian Bureau
of Statistics (ABS), including the 2006 census, other relevant Australian Government departments,
and relevant Tasmanian Government agencies, for example, the Department of Treasury and
Financelvii (DOTAF) and the Department of Premier and Cabinet (DPAC). Where possible, the
most recent data is included, noting that the results from the 2011 ABS census were not available at
the time of publication.
A snapshot does not represent a complete dataset. For the purposes of this Study, it is not
necessary to develop a detailed statistical resource as the basis for developing appropriate actions to
manage Tasmania’s oil price vulnerability. It is intended that this Chapter be read as an adjunct to
the scenario modelling undertaken by the CoPS, which was based on data inputs to the Global Trade
Analysis Project (GTAP) model of the world economy and the Monash Multi-Regional Forecasting
(MMRF) model of the Australian economy and in particular, Tasmania (see Appendix A — “The
Vulnerability of the Tasmanian Economy to change in the Price of Oil”).
This snapshot of Tasmania, however, does indicate that, based on historical trends, Tasmania has a
higher percentage of population on low income and/or government benefits than the rest of
Australia. It also indicates a lower participation rate/productivity relative to the rest of Australia. It
is likely, therefore, that regardless of any oil price “shock” or prolonged increase in the price of oil,
the Tasmanian economy could decelerate, in terms of GSP per capita, compared to the rest of
Australia. It is also likely that, in the absence of any changes, the historical economic discrepancies
between Tasmania and the rest of Australia will increase over the next 20 to 30 years.

4.2

Tasmania’s population, settlement patterns and employment profile

As at June 2010, Tasmania's estimated resident population was 507,600, an increase of 4,400 people
in 2009-10, or 2.3 per cent of the total Australian population. Tasmania continues to have the
slowest annual population growth rate of any state or territory. The annual growth rate for
Tasmania in 2009-10 was 0.9 per cent, the same as the average annual growth rate for the five years
from 2005 to 2010.6
Tasmania has a highly dispersed settlement pattern, however, nearly half of Tasmania’s total
population resides in the greater Hobart area. In 2009-10, the statistical division of Greater Hobart
had a population density of 160 people per sq km, however this is much lower than all Australian
capital cities combined (370 people per sq km).7 In 2009-2010, the ABS reported that the
population density of Tasmania was 7.5 people per square kilometre (sq km), the fourth highest

lvii

Tasmanian economic data can be found at http://www.tenders.tas.gov.au/domino/dtf/dtf.nsf/v-eco-ind/0
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nationally, with the national average at 2.9 people per sq km. In statistics on regional population
growth, the ABS reported that, over the period 2001 to 2010, the percentage of the population in
the categories of “Remote” or “Very Remote” remained relatively constant in Tasmania, totalling
approximately 2 per cent of the population.8
In reporting the 2009-10 statistics, the ABS noted that of the 29 Local Government Areas (LGA)lviii
in Tasmania, in the regions, north western Circular Head had the 12th largest population decline
nationally and the 15th fastest population decline nationally, Dorset in north east Tasmania had the
18th fastest decline, whilst Latrobe in the north west was recorded as having the 15th fastest
population increase nationally.9 Regional Latrobe (up 4.2 per cent) and urban Brighton (up 3.5 per
cent) were the fastest-growing LGAs in Tasmania.10
In June 2010, the ABS reported that, nationally, Tasmania has experienced the largest increase in
median age over the last 20 years at 39.9 years, compared to the national average of 36.9 years.
Statistics also indicate that Tasmanians are ageing more rapidly than in any other jurisdiction.
Emigration of younger adults from Tasmania to the Australian mainland has contributed to
accelerated ageing.11 In 2007, the Tasmanian Demographic Change Advisory Council (DCAC)lix
released a Discussion Paper noting statistics about Tasmania’s aging population and the decreasing
proportion of children. The Discussion Paper contained projections about Tasmania’s population.lx
It stated that, as at 2007, there were around 8,000 persons aged over 85 years with a projected
increase to 16,000 by 2037 increasing to 32,000 by 2057. Correspondingly, the proportion of
Tasmanians under the age of 15 is projected to decline by approximately 13 per cent while the
proportion of people aged 65 years could grow by 80 per cent.12

Figure 1: Projected Population Change by Age Range (Proportions)
Tasmania, Medium Series, 2007 to 2032
Source: Tasmanian Government Demographic Change Advisory Council website

As part of its report, DCAC analysed confidential data from the ABS 2006 Census to compare the
economic and social characteristics of Tasmania’s moving population against those who remained in
each area. As a result of the interstate migration patterns from 2001 to 2006, Tasmania gained a net
total of 950 persons or 1.5 per cent of the population aged 65 years and over.lxi For Tasmania,
interstate migration resulted in a net “brain gain”, increasing the percentage of adults in Tasmania
holding post-school qualifications from 36.7 per cent in 2001 to 37.0 per cent in 2006.
As part of its report, DCAC analysed confidential data from the ABS 2006 Census to compare the
economic and social characteristics of Tasmania’s moving population against those who remained in

lviii

A Statistical Division is a subset of the Australian Standard Geographical Classification system. Local Government
Areas (LGA) are spatial units which cover geographical areas managed by local government councils. Both are used by the
ABS.
lix
A Tasmanian Government initiative, in conjunction with the Local Government Association of Tasmania, Tasmanian
Chamber of Commerce and Industry, Tasmanian Council of Social Service, Unions Tasmania and the University of Tasmania.
lx
Assumptions adjusted, based on consultations and the then most recent ABS population data.
lxi
The majority of the increase in the number of persons employed in 2006 was in the LGAs in the south east Tasmania. By
contrast, LGAs in the West and North West experienced the largest declines in the number of persons employed in 2006,
as a result of migration over the period 2001–06.
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each area. As a result of the interstate migration patterns from 2001 to 2006, Tasmania gained a net
total of 950 persons or 1.5 per cent of the population aged 65 years and over.lxii

4.3

Tasmania’s Economy and Labour Force

As can be seen from Figure 2, over the last 20 years, Tasmania’s economic growth has been both
lower and more volatile than the rest of Australia:13
Figure 2: GSP growth, Tasmania and Australia

% change from previous year

Tasmania
Australia

Source: Tasmanian Department of Treasury and Finance, State Accounts 2009-10

The Gross State Product or GSP (which is the sum of all value added by industries within the state
and is a counterpart to the GDP) is a measure of the economic output of the Tasmanian state. As
can be seen from Table 22, as at 2009-10, Tasmania had the lowest GSP and the lowest GSP per
capita in Australia. Based on the following figures, Tasmania’s GSP per capita is approximately 75
per cent of the national GDP per capita.14
In 2009‐10, the average amount of per capita GST funding redistributed amongst states represented
about 0.4 per cent of gross household disposable income per capita for Australia ($37,714). For
Tasmania, the amount redistributed towards it in that year represented about 3.3 per cent of
Australian per capita income.15
No other Australian jurisdiction has the geographical constraint of being isolated by water. As can
be seen from Tables 23 and 24, Tasmania's economy is heavily reliant on the ability of the transport
system to move freight from producers to processors to markets intra-state, the mainland and
overseas. Products range from high value time-sensitive aqua and agricultural products to valueadded goods or unprocessed mineral or forestry products.

lxii

The majority of the increase in the number of persons employed in 2006 was in LGAs in the south east
Tasmania. By contrast, regional LGAs in the West and North West experienced the largest declines in the
number of persons employed in 2006, as a result of migration over the period 2001–06.
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Table 22: GSP per State/Territory as at 2009-10.
Jurisdiction

GSP
(million A$,2009-10)

Population
(end June 2010)

GSP/capita

Northern Territory

16,880

229,675

73,495

Tasmania

22,341

507,626

44,011

ACT

25,988

358,894

72,411

South Australia

78,558

1,644,642

47,466

Western Australia

187,834

2,296,411

81,795

Queensland

254,550

4,516,361

56,362

Victoria

293,313

5,547,527

52,873

New South Wales

401,716

7,238,819

55,495

1,283,799

22,342,398

57,460

AUSTRALIA (GDP)

Source: ABS 5220 Australian National State Accounts

Table 23: Tasmanian export Commodities, year to August 2011
Value

Share

Growth

($m)

(%)

(%)

Non-ferrous metals

950

30.4

-2.8

Metallic ores

621

19.9

13.1

Wood & woodchips

236

7.6

-16.8

Seafood

163

5.2

-11.8

Meat

124

4.0

-6.4

Dairy products

103

3.3

49.8

Vehicles

95

3.1

37.8

Fruit & vegetables

51

1.6

10.7

Textiles

25

0.8

16.2

Paper & board

15

0.5

-65.2

Iron & steel

10

0.3

238.8

Other & confidential

730

23.4

-1.6

3123

100.0

0.2

Commodity

Total

Source: International Trades in Goods and Services, ABS, CAT NO 5368.0
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Table 24: Tasmanian major export partners, year to August 2011
Value

Share

Growth

($m)

(%)

(%)

China

592

19.0

27.3

Japan

361

11.6

-17.0

Taiwan

318

10.2

2.6

Korea

249

8.0

-14.1

Malaysia

217

6.9

-0.9

India

213

6.8

-1.8

USA

209

6.7

-11.4

Hong Kong

207

6.6

-27.6

Indonesia

129

4.1

15.2

NZ

112

3.6

-20.0

Thailand

59

1.9

11.3

Singapore

40

1.3

11.1

UK

38

1.2

18.8

All Other

379

12.1

31.6

3123

100.0

0.1

Country

Total

Source: ABS, CAT NO 5368.0:TABLE 36F

ABS statistics indicate that the annual average number of people employed in Tasmania in 2009-10
was 234,500, or 1.6 per cent less than the 238,300 employed in 2008-09. Of the total employed,
155,100 people worked full time (down from 162,800 in 2008-09) and 79,400 part time (an increase
from 75,500 in 2008-09). The unemployment rate in Tasmania as at September 2011 was 5.0 per
cent compared to the national rate of 5.2 per cent.
In the year to August 2011, the DOTAF reported that, as a percentage of the labour force, Tasmania
recorded the highest long-term unemployment rate (1.2 per cent) of all jurisdictions. This compares
to a national rate of 1.0 per cent in the same period.16 However the number of long-term and very
long-term unemployed Tasmanians increased from mid-2009 to early 2011, compared to the low
recorded in early 2009, partly unwinding the gradual reductions of the last 10 years.
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In 2008, DCAC reported that, based on ABS figures as at 2006:
“Approximately 7,000 additional workforce participants between the ages of 15 and
69 would be required for Tasmania to match the national participation rate in each
five year age group. Just over half (3,800) is due to the relatively lower participation of
those aged 50 to 64 years. However, a considerable share of the shortfall (around 2
500 persons) is due to Tasmania’s lower participation rates for those aged 25 to 34
years.”17
As at September 2011, Tasmania’s estimated average total labour force was 248,400 persons, 1.1 per
cent below the September 2010 estimate. As at September 2011, the participation rate in Tasmania
was 59.9 per cent compared to the national average of 65.6 per cent.18 lxiii
The ABS reported that the biggest annual employment increase was for Community and Personal
Service Workers, up 7 per cent on the previous year, followed by Clerical and Administrative
Workers, up by 1.8 per cent. By contrast Technicians and Trades Workers sector recorded the
biggest fall, down by 11.5 per cent, followed by Managers who recorded a decrease of 5.9 per cent.
Figure 3: Tasmania – Employed Persons by Industry 2009-10

Source: ABS 1307.6 - Tasmanian State and Regional Indicators, Dec 2010

lxiii

In 2008-09, the participation rate decreased to 60.9 per cent from 61.9 per cent.
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lxiii

In 2009, the ABS also reported that Tasmania had the lowest average total annual per capita income
(or wage derived income) in Australia. More than one-third of Tasmanian households are reliant on
government benefits and allowances, with 31.5 per cent of Tasmanians receiving Commonwealth
income support payments / on low incomes.lxiv 19
The DPAC Social Inclusion Unit (SIU) reported that there were 64,000 people out of a total
Tasmanian population of 488,900 as at 2006, that is 13 per cent, who were living below the poverty
line and 69,000 households dependent on government pensions and allowances.20 The SIU report
includes data on locational disadvantage, service and transport exclusion:
Table 25: Tasmanians at a locational disadvantage and service/transport exclusion as at
2006:
ABS Category

Total number

Percentage of
population

(with

130,000

26.5

People living in disadvantaged areas (as
identified by ABS Socio-Economic
Indices for areas Index of Relative
Socio-Economic Disadvantage)

39,000

7.9

People who cannot easily access
transport

9,400

1.9

160,000

32.7

People living in rural areas
population < 1000 people)

People who have difficulties in accessing
services they need (including
households with no access to the
internet)

Source: Social Inclusion Unit, Department of Premier and Cabinet, 2007

The ABS reported that, as at 2006, compared to other states/territories, Tasmanian households
spent proportionally more on transport (16.9 per cent compared with 15.6 per cent nationally), and
on goods that are impacted by oil prices such as food (17.8 per cent compared with 17.1 per cent
nationally), fuel and power (3.7 per cent compared with 2.6 per cent nationally) than other
jurisdictions in Australia. A large part of the 39 per cent increase in transport expenditure from

lxiv

The ABS 2009-10 Survey of Income and Housing (SIH) and the 2009-10 Household Expenditure Survey (HES)
provide further data on the characteristics and economic circumstances of recipients of government pensions
and allowances (SEE REFERENCE).
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2003-2004 to 2008-09 is due to the inclusion of non-cash benefits and salary sacrifice expenditure.
When excluding these aspects, however, transport expenditure has increased by 17 per cent. 21
In its 2009 report of the previous 25 years, the Commonwealth Grants Commission stated that
People with low income make greater use of health, welfare and housing services and
states on average devote 15 per cent extra resources to students from low income
backgrounds.22
In March 2011, Professor David Adams, the Tasmanian Social Inclusion Commissioner, stated that
We are seeing multiple cumulative price rises simultaneously occurring alongside
decreasing resources for many individuals, households and places. The gap between
incomes and cost of living is expected to continue into the future as a result of our
ageing population and the related increasing dependency ratio. Cost of living pressures
vary in impact between population groups and places. … These cost pressures are
likely to push more Tasmanians into crisis and the ‘welfare’ net in the future. 23

4.4

Where does our oil come from?

4.4.1

Australia

The Commonwealth Department of Resources, Energy and Tourism has direct responsibility for oil
(fuels), petroleum and alternative fuels, and the collection of all relevant oil and oil product related
data. At a federal level, Ministerial Councils with portfolio responsibility for energy, transport,
climate change, resources and the fuel excise report to the Council for Australian Governments
(COAG). The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES)
also collects data relevant to this Study.
Australia has approximately 0.3 per cent of globally proven oil reserves. Indigenous primary oil
production peaked in 2000-01, and has steadily declined since then. 24 Combined with increasing
demand over the same period, this has resulted in Australia’s increasing dependence on oil imports.
In 2010-11, Australia imported approximately 80 per cent of its crude oil requirements for
processing in Australian refineries, sourced predominantly from South East Asia (55 per
cent). Australia also imported approximately 35 per cent of its refined petroleum product
requirements, with South East Asia again being the dominant source (approximately 60 per cent
from Singapore).25 These imports are partially balanced by exports of indigenous crude oil and
petroleum products refined in Australia. Exports occur due to a variety of commercial and technical
reasons, such as most Australian crude oils being classified as “light oil” and therefore having differing
properties to other crude oils. On balance, Australia provided approximately 50 per cent of its oil
product requirements in 2010-11.
Primary oil production in Australia is predominantly from the Carnarvon and Gippsland Basins, the
Gippsland Basin being the largest, although nearly depleted. There are seven oil refineries in
Australia, located in Western Australia, NSW, Victoria and Queensland.lxv

lxv

On 12 April 2011, Shell announced the closure of its refinery in Clyde in New South Wales.
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Table 26: Volume and value of refined petroleum products imported to Australia in 2010-11
Type of Fuel

Approx % by
volume

Value, A$
million

Diesel fuel

53

6,251.8

Automotive gasoline

16

1,842.3

Aviation turbine fuel

12

1,438.2

Fuel oil

7

825.2

LPG

3

374.8

Lubricants

6

670.8

Bitumen

2

199.3

Other products

1

106.0

100.0

11,708.3

Total
Source: Australian Government, 201126

As discussed in Chapter 2, there are various factors influencing prices in Australia, including the
international price of refined fuel, the exchange rate of the Australian dollar against the US dollar,
and government taxes. The Australian Government taxes comprise a fixed excise rate of
38.143 cents per litre on petrol and diesel plus GST of 10 per cent on the final retail price (less any
state subsidies). In 2009–10, the tax component (GST and fuel excise) of the retail price of petrol
averaged about 40 per cent or 49 cents per litre. Total tax payments by the Australian Institute of
Petroleum member companies to Australian governments in 2009 (from fuel excise, GST on fuels
and income tax) was around $19 billion. lxvi Other components include wholesale costs and margins,
and retail costs and margins to move the fuel from the refinery/terminal to the bowser. Retail fuel
prices apply to almost half of the fuel sold in Australia.27
In 2008, the Australian Government initiated a Liquid Fuel Vulnerability Assessment (LFVA)28 which
examined Australia’s level of liquid fuel vulnerability and significant trends which may affect this up
until 2023lxvii. With regard to the terminals and storage infrastructure within Australia from which
approximately half of Tasmanian oil products are sourced, the LFVA report concluded that
“it is possible that these levels of cover may not be sufficient to ensure adequacy of
supply in domestic markets in the event of a major supply disruption”. 29
The assessment also directly contributed to the Australian Government’s National Energy Security
Assessment (NESA) in 2009. It identified key current strategic energy security issues in the liquid
fuels, natural gas and electricity sectors, and those likely to influence the level of national energy
security over the 15 year period from 2009-2023.30

lxvi

AIP members are companies engaged in the refining, marketing and/or distribution of petroleum products
in Australia.
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A key conclusion arising from NESA was that the level of security for liquid fuel supplies in Australia
will remain relatively constant and rated as “High” overall with regards to adequacy, reliability and
affordability out to 2018. Overall performance declines to “Moderate” out to 2023, due to a risk of
decline in reliability with any further rationalisation of Australian refineries. Affordability remains
“Moderate” for the entire timeframe. Australia’s relative wealth in relation to the global markets
provides a measure of protection against supply disruptions as wholesale suppliers and consumers
have the capacity to outbid competitors for limited resources.
4.4.2

Tasmania

There is no primary oil production or oil refining in Tasmania. All petroleum products used in
Tasmania are imported. It is difficult to accurately quantify the origin of petroleum products
consumed in Tasmania, due to the commercial sensitivity of supply contracts. It is sufficient to state
that Tasmania receives its supply from a number of mainland Australian refineries and also direct
from overseas refineries in South East Asia. It is likely that the majority of petroleum products
consumed in Tasmania are derived from non-indigenous crude oil but that a significant amount is
refined overseas (predominantly in Singapore), consistent with the pattern in the remainder of
Australia.31
Tasmania’s security of adequate, accessible and reliable supply can directly influence the diversity of
energy stocks upon which Tasmania depends, the size of stocks stored in Tasmania, and the
distribution of energy products under abnormal conditions, for example, fuel rationing during
periods of constrained supply.lxviii As an island state at the end of the supply chain, Tasmania’s
capacity for short medium and longer-term storage of imported petroleum products is, therefore,
very important. Storage infrastructure provides a predictable time frame before new stocks need to
purchased and delivered.
Excluding the fuel reserves located in facilities other than the import infrastructure, Tasmania has the
capacity to store fuel reserves to accommodate approximately three months of petrol consumption
and two months of diesel consumption. In practice, however, the different storage facilities are
rarely all filled to capacity at the same time.
ACIL Tasman’s 2009 report on petroleum import infrastructure in Australia provides data on the
storage capacity of petroleum products in Tasmania directly associated with bulk fuel import
infrastructure. As at 2007-08, capacities were approximately 94 ML for petrol and 65 ML for diesel,
with a total storage capacity of for all liquid petroleum products (petrol, diesel, jet fuel and
lubricants, solvents and others) of 165 ML across the state. These storage facilities are operated by
different commercial parties using different operating models, that is, refiner-retailers, wholesalers,
leasing of facilities to others. 32
ACIL Tasman stated that, in Tasmania, over the 20 year period from 2007-08, oil use is expected to
grow marginally then decline overall by up to two per cent with diesel demand to grow by 30 per
cent, jet fuel by 67 per cent and LPG demand by 26 per cent. 33 The ACIL Tasman report noted that
current Tasmanian facilities are adequate to meet demand growth for the next 20+ years.

lxviii

Defined as the relative reliability of the physical availability at an appropriate economic price, and the
capacity to be delivered/used as and when required
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4.5

Energy and oil use in Tasmania

As in other Western industrialised economies, oil is used extensively in a wide range of applications
in Tasmania, for example, industrial oils, agrichemicals, fertilisers, road construction and maintenance
(bitumen), packaging, plastics and for conventional fuels such as petrol, diesel, and aviation fuel.
The following diagram depicts the relative contributions and flows from energy supply sectors,
including oil consumption, to end users in Tasmania.
Figure 4: Tasmanian Energy Flows 2009-10

SUPPLY

END USE

Liquid Fuels

Transport

Residential
Coal
Commercial

Wood

Gas

Industrial

Hydro
Wind

Basslink Export

Basslink Import
Embedded Generation

Thermal Losses

Network losses

Source: Australian Energy Statistics 2010 Energy Update Table F, except electricity supply and Basslink data (Transend data).
Electricity end use figures have been scaled to match Transend electricity supply data.

Notes:
1.
2.
3.
4.
5.

The energy flow diagram indicates relative contributions and flows from supply sectors to end use sectors, with
relative contribution indicated by the thickness of the line.
Total energy supply in Tasmania in 2009-10 was approximately 105 PJ. Note this figure is derived from a number
of sources and is an approximation only.
All private and commercial vehicle use is included within the Transport end use sector.
Residential wood use exceeds residential electricity use in energy terms, although it is important to consider wood is
typically used much less efficiently (for producing heat through combustion) than electricity in the home.
Electricity network losses are calculated based on an estimation of 10 per cent.
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Petroleum products are also used in key elements of Tasmanian electricity transmission systems, for
example, transformers,34 although the volume of demand for these products is relatively small. In
2010-11, Tasmania’s consumption of petroleum products totalled approximately 885,000,000 litres,
including a range of products but not including natural gaslxix, (see Table 27 below). Approximately
90 per cent was liquid fuels, predominantly automotive gasoline and diesel, and seven per cent
liquefied petroleum gas (LPG). On average, these fuels were used to meet approximately 34 per cent
of Tasmania’s total energy demand, primarily serving the transport sector which is responsible for
approximately 25 per cent of primary energy consumption in Tasmania (ABARE, 2006). lxx
Table 27: Sales of petroleum products in Tasmania, 2010- 2011
Product
(% of volumetric sales by product sub-category)
Automotive Gasoline
(82% regular unleaded, 12% premium unleaded, 5% proprietary brand,
and no ethanol-blended fuels);
Automotive Diesel Oil
Aviation Gasoline
(~80% Aviation Turbine Fuel, 12% Heating Oil, and aviation gasoline and
kerosene (lighting and power) applications)
Industrial & Marine Diesel Fuel
Lubricants and oils
(~68% automotive oils, 28% industrial oils, and 4% greases and other
transport oils)
Bitumen and other
(~97% Petroleum Bitumen, 3% Other Products)
Liquified Petroleum Gas (LPG)
(60% commercial and industrial, ~20% automotive, ~ 15% residential,
and remainder leisure, and forklift applications)
Total All Products

Kilolitres
(% of total volume)
401,386
(45%)
366,879
(41%)
33,507
(4%)
175
(<1%)
5,093
(<1%)
13,277
(~1%)
64,572
(7%)
884,889

Source: (Australian Government, 2011)35

As can be seen from Table 27 above and consistent with results on mainland Australia, the highest
combined percentage of Tasmania’s oil consumption is for vehicle use. lxxi
Australian Government statistics indicate that since 2001-2002, by industry and energy units (pj),
Tasmania has recorded a 7.5 per cent increase of consumption of energy in the transport sector,
that is, for oil derived products, which is below the 7.8 per cent national average in the same
sector.36 This indicates that, since 2001, demand has increased in spite of the oil price “shocks” and
long term price rises.
While Australia’s average fleet age (of all vehicles) is 10 years, Tasmania has the oldest fleet in
Australia with an average age (all vehicles) of 11.9 years at 31 March 2010, with 30.2 per cent of

lxix

These figures should be used as indicative trends only as they do not include details of all petroleum products used in
Tasmania – the figures are derived from the Australian Government’s Australian Petroleum Statistics for 2011 but not all
operators report their activity to the statistics or on a regular basis.
lxx
As noted in Chapter 3 (Table 10), the transport sector accounts for 72 per cent of oil consumption in Australia.
lxxi
Mainland Australia’s consumption totals 72%
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vehicles manufactured before 1995. 37 The Tasmanian fleet is composed of 410,000 vehicles in total,
including 291,000 passenger vehicles, 85,000 light commercial vehicles, 2,500 buses, 14,000
motorbikes, 2,600 light rigid trucks, 8,300 heavy rigid trucks and 1,600 articulated trucks. Hybrid
vehicles in various forms are in use in Tasmania. From 2004-2009, Tasmania recorded an increase of
approximately 12 per cent in passenger vehicle registrations, which was in line with the national
average increase.38 As at September 2011, there were over 550 taxis or chauffeured hire cars in
Tasmania, many of which have converted to LPG in the last decade.39
Oil-derived fuels are also the primary source of stationary power generation for some remote
communities in Tasmania. For example, the electricity needs of Flinders Island in Bass Strait are
primarily met from diesel powered generators based at the Whitemark Power Station (Hydro
Tasmania, 2011). Under an agreement with the Tasmanian Government Hydro Tasmania provides
concessional arrangements to electricity customers living on the Bass Strait islands. The delivery of
power to customers is sub-contracted. For Hydro Tasmania, this is a declared Community Service
Obligation. The Tasmanian Government provides around $7m per annum in funding support and
also determines the pricing for customers.40

4.6

Tasmania’s Economic Infrastructure

Tasmania’s economic infrastructurelxxii is managed through a framework of national, state, regional
and local strategies and plans, for example, the Tasmanian land use planning system, Tasmanian
regional integrated transport plans, initiatives under the Australian Government’s Nation Building
Programlxxiii, and the Tasmanian Infrastructure Strategy.41
Nearly 80 per cent of Tasmania’s energy is generated from renewable resources (hydro and wind).
In 2009-10, the three major electricity supply industry entities operating in the Tasmania, Hydro
Tasmania (generation), Transend Networks (transmission) and Aurora Energy (distribution and
retail)lxxiv, directly employed 2,521 people, or 1.1 per cent of Tasmania’s labour force and
contributed $49.3m to the State Budget. Currently, there are two large scale wind farms in
Tasmania - Woolnorth Wind Farm in the North-West and the Huxley Hill Wind Farm on King
Island and another is under construction. There is a gas fired powered power station located on the
Tamar River at Bell Bay. Tasmania is connected to mainland energy markets through Basslink, and
also the Tasmanian Natural Gas Pipeline, which covers Launceston, Devonport, Burnie/Wynyard,
Hobart and Glenorchy.lxxv 42 Tasmania entered the National Electricity Market (NEM) in 2005. The
Tasmanian Electricity Supply Industry Expert Panel recently stated that Tasmania
“…generates more electricity per capita than any other state or territory. If Tasmania
were a country in its own right, it would rank amongst the top six countries in the
world in terms of electricity generated per capita, alongside Iceland, Norway, Canada,
Sweden, Finland and the United Arab Emirates.”43
The four largest electricity users are, Rio Tinto Alcan, BHP Temco, Norske Skog and Nystar.

lxxii

Includes energy, rail, roads, ports, airports, water and sewerage, and digital.
Formerly “Auslink”.
lxxiv
There are five licensed electricity retailers. Only two –ERM Power and Aurora Energy - are currently active in the market
for customers of less than 4 GWh per annum.
lxxv
Approximately 42,000 small residential customers and 600 commercial and industrial customers are estimated to be
connected to the natural gas network.
lxxiii
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Under the recently announced carbon price, only those facilities with emissions >25,000 tonnes
CO2-per annum are liable to pay the carbon price. There are approximately 20 such facilities
currently in Tasmania, including Rio Tinto Alcan, Australia Cement, BHP Temco, Aurora Energy,
Nyrstar, Simplot, Norske Skog and Grange Resources.
There are four key shipping ports in mainland Tasmania, owned by TasPorts, (a state-owned
company), three of which are in the north of Tasmania (Burnie, Devonport and Bell Bay) and one in
Hobart. The linkages to Tasmania's northern ports are critical as the departure points for the
majority of Tasmania’s exports. The three northern ports account for around 80 per cent of
Tasmania's import and export freight tasks, with the southern port in Hobart moving significantly
lower volumes of freight. The port of Hobart is the regional hub for Antarctic research, operations
and employment in Tasmania.
The Spirit of Tasmania sails across Bass Strait between Melbourne and Devonport daily in both
directions, with additional services in peak periods and a six-day a week service in low season.
There are four major airports, three of which are in the north of Tasmania (Devonport, Burnie and
Launceston) and one in Hobart. 44 Virgin, Qantas, Jetstar and Rex Regional Express operate regular
domestic passenger services to and from Tasmania. There are no international regular passenger
services to and from Tasmania, however, regular services operate between Hobart and Wilkins
Aerodrome near Casey in Antarctica during the summer season. Intrastate general aviation and
charter services are provided by Airlines of Tasmania, Aus-Air, and King Island Airlines.
Within Tasmania, the core freight infrastructure totals 24,000 km of national, state and/or local
government roads and 632 kilometres of rail track.
Tasmania’s freight task differs to other Australian states in that all import and export freight must be
transported via air or sea. Since 1976, the Australian Government has provided financial assistance
to shippers of freight between Tasmania and mainland Australia under the Tasmanian Freight
Equalisation Scheme (TFES). The purpose of the TFES is to redress the sea freight cost disadvantage
incurred by shippers of eligible non-bulk goods moved by sea. The scheme recognises that, unlike
their mainland counterparts, Tasmanian shippers do not have the option of transporting goods
interstate by road or rail. The scheme is demand driven and uncapped, with no upper limit to the
total annual payment. It was extended in 2008 to include the Tasmanian mainland, King Island and
the islands of the Furneaux Group. In 2010-11, the Australian Government provided over $98m in
assistance under the scheme.45
The Tasmanian Government conducts the Tasmanian Freight Survey across the major parts of
Tasmania’s land transport network every three years.46 In 2008-09, the survey recorded nearly 28
million tonnes of freight movements across Tasmania, accounting for nearly 2.5 billion tonne
kilometres of freight movement. The combined intra-regional freight task in each of Tasmania’s
three regions was estimated to be around 21.1 million tonnes.
The key freight generating industries were forestry (9.3 million tonnes or 32 per cent of the task),
construction materials (5.4 million tonnes or nearly a quarter of the task), the mining and
construction industries (totalling approximately 6.5 million tonnes) and agriculture and aquaculture
(4.7 million tonnes). The Tasmanian Freight Survey recorded 2.3 million tonnes of consumer goods,
including food, drinks and petrol. The majority of these goods are imported, with 1.6 million tonnes
of imports, and less than 50,000 tonnes of exports. In terms of tonne kilometres travelled, 87.5 per
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cent of the state-wide freight task was carried on the road network and 12.5 per cent on the rail
network. About half of the freight task by mass is carried by High Productivity Vehicles (HPVs).lxxvi
Tasmania’s freight rail services are diesel powered. The rail network experienced several decades of
capital underinvestment which has constrained the ability of rail to contribute to Tasmania’s
economy and led to additional volumes of freight being carried on the road network. In 2007, the
Australian Government announced a $78m funding agreement to improve the rail network in
Tasmania. The Tasmanian Government established TasRail in 2009.47 In addition to 632 kilometres
of operating rail track, Tasrail also has responsibility for 213 kilometres of non-operational rail track.
Rail only carries around 6 per cent of the statewide freight task but carries about 12.5 per cent of
the total task in terms of tonne kilometers travelled. Rail freight is predominantly bulk cement, bulk
mineral concentrates, coal, paper and paper making products.
The Tasmanian Government has worked with the local government sector to produce the
Integrated Transport Plans for Cradle Coast, Northern and Southern Tasmania. These plans
integrate with the Australian Government’s Capital City planning process, the Southern Regional
Land Use Strategy and the development of the Tasmanian Urban Passenger Transport Framework
(refer Chapter 6).48 A new road-rail transport facility (the Brighton Transport Hub) is currently
under development near Hobart and will enable more efficient freight movements between road and
rail transport, and the north and south of the Tasmania.49 The Brighton Hub is expected to be
operational in 2012. Even with the development of the hub, significant dependence on road freight to
and from the hub, and in other areas of Tasmania, will remain.

4.7

Tasmania’s passenger travel patterns

There are no regular rail passenger services in Tasmania other than small tourist railways.
In 2006, the ABS recorded that six per cent of Tasmanians used public transport for work or study,
the lowest proportion of any state or territory (national average of 14 per cent), while
approximately 80 per cent of Tasmanians use private motor vehicles to get to work or study (73 per
cent as a driver while 6 per cent travelled as passengers). Thirty nine per cent of those who used
public transport on their usual trip to work or study did so because they could not drive or were
unlicensed and 38 per cent of persons used it for convenience/comfort/less stress. The main
reasons given for not using public transport, however, were “no service being available at all' (31 per
cent), and “no service available at the right / convenient time” (27 per cent) and
“convenience/comfort/privacy of one's own vehicle” (22 per cent).50
Metro Tasmania is Tasmania’s largest passenger transport service provider, operating a fleet of 224
diesel buses in and around Hobart, Launceston and Burnie. The Bureau of Infrastructure, Transport
and Regional Economics recently released statistics indicating that, since 1980, Hobart is the only
capital city to have seen a reduction in total annual passenger trips, other than Adelaide.51 In the
2010-11 year, passenger boardings totalled 10.55 million, an increase of almost 500,000 on the
previous year.52 Independent owners also operate a diesel powered fleet and deliver nonmetropolitan and school services.

lxxvi

High Productivity Vehicles (HPVs) were introduced into Tasmania in 1993.
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The ABS (2006) statistics indicate that, on average, Tasmanians do not travel very far for work or
study: 27 per cent of people travel less than five kms, 20 per cent travel between five and ten kms,
and 22 per cent travel between 10 and 20 kms. As noted above, most of this travel is done by car,
with approximately 80 per cent of Tasmanians using private motor vehicles to get to work or study.
Many of these journeys are made with only the driver as the vehicle occupant, as 16 per cent of
drivers in a private motor vehicles travelling to and from work or study take a passenger with them
on both journeys.53
Data from the recently released Tasmanian Walking and Cycling for Active Transport Strategy indicates
that in Tasmania, the majority of walking trips are less than 1 km, most people are prepared to walk
400m or 5 minutes to a bus stop and 800m or 10-15 minutes to a local shop, and that people are
prepared to walk longer distances - 3 km or 30 minutes - to access work or education. In terms of
cycling, the majority of cycling trips are less than 3 km, cyclists aged between 20-39 years are more
likely to travel longer distances and most people are prepared to cycle up to 30 minutes or around
10 km to access work or education. 54
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Chapter 5 Stakeholder consultation
5.1

Introduction

The objective of this Study is to provide evidence-based recommendations on how to manage risks
to the Tasmanian economy from oil price shocks and prolonged steep increases in the price of oil,
for the Tasmanian Government’s consideration. Moreover, it has also provided the Tasmanian
Government with an important opportunity to raise awareness about oil price vulnerability and to
find out from representatives of industry, major employers, economic, social and environment
groups, and the local government sector how these circumstances may affect their stakeholders, and
what they and the Tasmanian Government might do, in relation to these risks.
Workshops and discussions with these groups provided invaluable input to the development and
shaping of this Study, particularly when considering mitigation measures. The “Mitigation Strategies”
workshops enabled discussions about mitigation actions and options, and which of them might best
suit Tasmania’s circumstances and their stakeholders. They also led to opportunities to clarify and
fine-tune research based suggestions.
A list of participants or those who expressed interest can be found at Appendix B. Full details of the
seminars and workshops, including programs, and presentations, can be found at the website at
http://www.dier.tas.gov.au/energy/latest_news
Additionally, the Project Team held discussions with other Australian jurisdictions and relevant peak
representative organisations, including the Victorian Government, Australian Energy Market
Commission (AEMC), the National Transport Commission (NTC), the Australian Institute of
Petroleum, the Jamison Group, the Royal Automobile Club of Tasmania (RACT) and the National
Roads and Motorists' Association (NRMA), Griffith University, Pitt and Sherry, Sustainable Living
Tasmania, and the Local Government Association of Tasmania.

5.2

Aims of the consultation strategy

“Raising awareness”
For stakeholders to be aware that the Tasmanian Government considers it both timely and prudent
to gain a greater understanding of oil price vulnerability for effective and efficient cross sectoral
planning over the next 20-30 years.
“Mitigation Strategies”
(i) To focus on identifying actions that the Tasmanian Government, industries, organisations and the
community can sensibly do to manage these risks; and
(ii) To provide Tasmanian stakeholders with an opportunity to identify cross sectoral mitigation
strategies to manage any impacts on the Tasmanian economy and community.
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5.3

Raising awareness

Seminar 1 (Wednesday 11 August 2010)
Following the announcement of the Study in July 2010, on 11 August 2010, Dr Lee Schipper, expert
on energy efficiency, transportation, and climate change from the University of California at Berkley,
delivered three seminars at the Hobart Conference Centre. Invited panellists and guests discussed
sustainable transport, future transport modes, future cars and fuels and oil price vulnerability. lxxvii
Outcomes from seminars informed the next round of consultations with peak stakeholder groups.
Workshop 2
In February 2011, Nick McKim, the then Minister for Sustainable Transport and Alternative Energy,
wrote to approximately 170 non-government organisations (NGO), stakeholders and individuals to
seek expressions of interest to participate in a program of Workshops. Approximately 100
responses were received and it was decided to form two separate groups for these workshops,
based on numbers confirming attendance. Those organisations and/or individuals who expressed
interest in program of workshops but were not able to attend were provided with all relevant
documentation and invited to provide comments directly to the Project Manager.
In order to set a frame of reference for discussions, stakeholders were presented with the findings
from Monash University’s modelling and the results of research into the historical and future
trajectory of oil prices. The second round of “Raising Awareness” workshops was held following
the completion of Monash University’s modelling in April 2011.
(Wednesday 4 and Thursday 5 May 2011).
Minister Nick McKim welcomed approximately 45 participants to the May 2011 workshops, which
were facilitated by John Hepper, Principal, Inspiring Place, Hobart. To set the context for
discussions, Dr Rana Roy, Principal Consultant to the Study, presented his paper entitled The
trajectory of oil prices: Historically, today, and in the prospective future, (see Chapter 2 of this Study), and
an analysis of the findings from Monash University’s cross sectoral modelling (see Chapter 3 of this
Study).
A key outcome of the May 2011 workshops was that the research undertaken reinforced
participants’ views that that a large or prolonged increase in oil prices is a likely risk and that this
would have negative consequences for the Tasmanian economy, some industries and vulnerable
sections of the community, especially with regard to employment, beyond the rest of Australia.
Participants also agreed that appropriate actions should be taken to manage the risks. Facilitated
groups then considered the impacts in detail on the broader Tasmanian economy, and then
individual sectors - community, industry, transport and infrastructure, and the environment. The full
outcomes of the May 2011 workshops are available at:
http://www.dier.tas.gov.au/__data/assets/pdf_file/0007/60010/Oil_Price_Vulnerability_Workshop_1_
Notes_May_2011.pdf

lxxvii

Dr Schipper’s visit to Hobart was facilitated by the Department of Infrastructure Energy and Resources, the
Tasmanian Climate Change Office and Pitt & Sherry.
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5.4

Discussion of mitigation strategies

Workshop 2 (Thursday 9 and Friday 10 June 2011)
To stimulate critical thinking and generate discussions, a paper entitled “Background Information
summary Table of Mitigation Options” prepared by Dr David Pointing, consultant to the Study, and the
Project Team, was pre-circulated to participants to introduce some key concepts on the assessment
of suggested mitigation actions to determine their suitability for Tasmania. In the first session,
participants were asked to identify the main messages that the Study should convey to the
Tasmanian Government on their behalf. Participants agreed that:
1.
2.

3.
4.
5.

“Business as usual” is not a sensible course of action, given the risks and that there is an economic
and social cost to the state if nothing is done
The Tasmanian Government should recognise that oil prices are likely to continue to be both volatile
and high and rising, and that the risks to Tasmania are above and beyond those to the rest of
Australia
To effectively respond to the risks, it is essential to strengthen the Tasmanian economy, by
increasing the GSP per worker and by reducing oil consumption per GSP
The Tasmanian Government should also strengthen the Tasmanian economy in terms of “quality of
growth”; and
It is important to build public awareness to assist the Government, employer groups, industry, NGOs,
and the community to adapt to changing circumstances.

Participants also considered the previously circulated options to manage oil price vulnerability and
provided additional suggestions for mitigation strategies. There was strong support for the
following:
o
o
o
o
o
o
o
o
o

The Tasmanian Government to lead by example with its purchasing policies
Consider how the land use planning system can reduce demand for oil-based fuels and improve
productivity
Improve fuel efficiency by adopting EU standards
Consider current taxation policies that might reduce oil price vulnerability
Consider relevant Climate Change adaptation strategies and adopt where appropriate
Recognise any positive health outcomes from actions to manage the risks
Reduce the demand for oil by making the most of our natural renewable energy endowments
and increasing the use alternative fuels where ever possible, including the vehicle fleet
Improve passenger transport services; and
Re-localise communities and towns.

Full outcomes from the June 2011 Workshops are available at
http://www.dier.tas.gov.au/__data/assets/pdf_file/0010/62389/Outcomes_of_Oil_Price_Vulnerability
_Workshops_June_11.pdf
At the end of the program of Workshops, participants were advised about the timeframe and
process for finalising the Study, and also invited to provide any additional suggestions or comments
to the Project Manager. Additional comments and suggestions have been incorporated into the
summary on the Study website.
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Chapter 6 International, national and local responses
6.1

Introduction

As was seen in Chapter 2, monitoring of global dependence on oil and oil products is not a new
phenomenon. For countries that are not in a position to increase their own production of oil or do
not have their own oil reserves, effective responses to reduce oil price vulnerability necessitate
reducing the oil intensity of the economy, through technical substitution and energy efficiency, and
strengthening economic adaptability and resilience.
As global oil consumption is defined by an ever-increasing dominance of the transport sector, it is no
surprise that a significant proportion of responses have focussed on the transport sector. Based on
long-term evidence of market failure in the transport sector, and the evidence of the gains available
from correcting it, OECD governments are implementing programs to reform transport prices.
Many OECD governments are also adopting reforms to link effective pricing mechanism to
infrastructure investment.
There is a comparative lack of research and policy that specifically examines the impact of oil price
shocks and prolonged steep increases on the socially vulnerable in Western industrialised nations. It
is usually assumed that in rich countries, the poor are effectively protected by inflation-proof social
“safety nets”. It should be recognised that this assumption is not always correct.
There is an abundance of government and industry publications and studies relating to the
consumption of oil and related matters such as security of supply, climate change, and greenhouse
gas emissions.lxxviii These are rapidly moving and complex issues which attract saturation media
coverage and polarise political and public debate, nationally and internationally. Therefore, this
Chapter does not attempt to present an exhaustive appraisal of those policy responses and
initiatives, even though there is broad recognition at an international level that there is a direct
relationship between actions that reduce CO2 emissions and a reduction on oil demand. Rather, a
brief summary of the most recent, relevant responses from international oil consuming economies,
Australia and Tasmania is presented.
In presenting the following summary of responses, it is evident that easy solutions, “one-off” actions,
or adopting a “picking winners” approach does not reduce oil price vulnerability, or there would be
evidence from the last 20 to 30 years to support this. Instead, the research indicates that the deeply
entrenched economic and societal oil dependency requires a broader program of transitional
responses.

lxxviii

However, not all strategies to reduce oil price vulnerability have a positive impact on climate change. Unconventional
sources of oil, including oil sands, shale oils, and deep ocean drilling, have the potential to provide significant oil resources
but their development requires substantial energy inputs and, as a consequence, they emit greenhouse gases up to three
lxxviii
times higher as conventional oil production methods. .
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6.2

International

The IEA is the principal international agency in the field relevant to this Study.55 It releases annual
reference-based and alternative scenarios for medium to long-term energy market projections,
providing statistics, analysis and advice for governments and the energy sector.
In its World Energy Outlook 2010, the IEA examined the “new policy scenarios”, or, how government
policies, if implemented, might affect the outlook for renewable energy technologies and
unconventional oil. It also considered the effects of removing fossil-fuel subsidies on energy markets,
climate change and state budgets. The IEA’s new policy scenarios provide guidance for those
countries and economies that are not in a position to develop and export their own oil on how to
use oil more efficiently and how to drive the uptake of technical substitutes to replace oil with longterm energy supplies at affordable and stable prices.56 The IEA predicted that the share of
renewable energy sources, including hydro, wind, solar, geothermal, biomass and marine energy, in
global primary energy use will triple between 2008 and 2035 and their combined share in total
primary energy demand will increase from 7 to 14 per cent. It noted that government support
remains the key driver but that higher fossil-fuel prices and declining investment costs also spur
growth.
The IMF is the principal international agency delivering economic advice to the governments of the
world.57 It also reports on the short term impact of oil shocks on global economic growth. The
2010, IMF recommended two broad areas of response: (i) assess if current policies will facilitate
rapid adjustment to oil shocks; and (ii) develop policies for the use of alternative resources. The IMF
also noted that policies for macroeconomic and financial sector reforms that facilitate rapid
responses to unexpected changes in oil prices and supply should be a priority. Policies designed to
switch to alternative resources can come at a significant cost, particularly to those already in the
welfare/low income sector. The IMF therefore urged a careful evaluation of the benefits of all policy
responses that are designed to reduce oil consumption.58
Along with the IMF, the Organisation for Economic Cooperation and Development (OECD) has
been a consistent source of advice to member-governments on economic policy, including on the
reform of taxation systems to improve the efficiency and productivity of the economies of
developed countries, most recently in the 2011 publication, OECD’s Current Tax Agenda.59 The
underlying argument has been addressed at length in several major papers and reports but can be
summarised briefly as follows. The overall efficiency of the economy is enhanced when governments
rely
1.

2.

more on taxes that are either neutral or positive in their effect on efficiency – namely, taxes on
economic rents derived from natural resources and property and taxes on environmental and
other externalities; and
less on taxes that are more or less negative in their effect – from minimally negative, as in the
case of broad-based consumption taxes, to somewhat more negative, as in the case of taxes on
incomes, to highly negative, as in the case of transaction taxes and taxes on intermediate
products.lxxix

lxxix

See for example OECD’s Current Tax Agenda and the earlier statement of principles of efficient taxation set out in
European Conference of Ministers of Transport (2003), Reforming Transport Taxes, OECD Publications, Paris.
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Several OECD governments have published papers and reports that subscribe to the same
principles, including Australia, in the form of the landmark study, Australia’s Future Tax System Review,
known as the Henry Tax Review (see Section 6.3 below).
In recognition of the fundamental role played by the transport sector in reducing oil intensity and
improving productivity, in 2007 and 2008, the OECD published several papers and reports on the
scope for reforms to improve efficiency and productivity in the transport sector, including recently
on the scope for incorporating wider economic benefits (WEBs) in the evaluation of transport
infrastructure investments. 60
In 2003, the IEA produced a report on moving to a hydrogen economy and noted that
“To achieve commercialisation, many technological, structural and policy barriers have
to be overcome. Other energy carriers, especially electricity, based on an existing
infrastructure for centralised and distributed power generation, transmission and
distribution, will be developed further and might win the competition for large-scale
markets.” 61
In 2007, the IEA Ministerial and G8 Summit announced support for the International Partnership for
a Hydrogen Economy (IPHE) project. The IEA recommended that the public/private partnership
model involving 10 EU states was the appropriate model to build the hydrogen market. It noted that
Mitsubishi was researching social costs related to hydrogen infrastructure deployment, hydrogen fuel
cell vehicle diffusion, and codes and standards, and the deployment of 10 000 hydrogen vehicles from
2007-2019. The IEA also noted that, in 2008, fuel cell platforms would be deployed during the
Shanghai Olympics and in five urban regions in Spain. The IEA also recommended hydrogen
technology should be linked to national security policy and noted that a demonstration of hydrogen
fleet vehicles and fueling station technology, funded primarily by government, would be useful for
both understanding the state of technology and educating the public.62
Established in 1983, the Energy Sector Management Assistance Program (ESMAP) is a global,
technical assistance trust fund administered by the World Bank and co-sponsored by 13 official
bilateral donors. It supports power sector vulnerability assessments in the 19 countries most
affected by the global credit crisis to deliver sustainable energy solutions and strategies for poverty
reduction. Assessments offer financing options to implement mitigation measures. 63 Recent
research into impacts on energy and oil prices on the socially vulnerable has also included the subSahara region and the Asia/Pacific (see Section 6.2.4 below).
6.2.1

European Union

Europe, including European Union (EU) and non-EU countries, has been a global leader on many
initiatives directly relevant to this Study and can demonstrate a more or less consistent record of
striving for energy efficiency since the oil price shocks of the 1970s. Many initiatives that were first
considered in the 1980s and 1990s have been implemented in the last 10 years. Importantly, while
there is no harmonised global standard for fuel efficiency, there has been a broad consensus to
increase productivity per unit of oil consumed and this is reflected in many EU policies and
initiatives.
The commitment to policy reform in transport pricing is most evident in Europe. In its landmark
white paper on transport charging policy in 1998, the European Commission published an overview
of research on taxes designed to deliver pricing signals closest to the point of use of transport
infrastructure. These reforms play a fundamental role in maximising economic efficiency, and,
therefore, socio-economic welfare.64
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In 2003, to correct transport market distortions, the European Conference of Ministers of
Transport (ECMT)lxxx endorsed a package of long term reforms to deliver marginal social cost
pricing. The ECMT also noted that perceptions about how governments use revenues from
transport charges are central to securing public support for these reforms.65
In 2006, the ECMT published a paper entitled A Politician’s Guide to Efficient Pricing which stated that
the reform of transport taxes is “… the single most important transport-sector reform currently on
the agenda of OECD governments” and “…quantitatively, one of the most important reforms being
considered in any sector”. It reported the results of ECMT-European Commission research
showing that optimising prices for all modes of inland transport would result in overall welfare gains
of over €30 billion per year for Britain, France and Germany, as well as a reduction in air pollution
and CO2 emissions of 54 per cent in Britain, 50 per cent in France and 37 per cent in Germany, and
an average increase in peak-hour road traffic speeds in the main metropolitan centres of these
countries of 11 per cent, 9 per cent and 15 per cent respectively.66
Following work undertaken in the UK, in 2007, the EU’s Leipzig Charter on European Sustainable
Cities67 recognised the effective integration of land use and transport planning as a mechanism to
increase transport investment benefits but also to reduce their oil intensity by managing the growth
of the European cities, in line with the strategic planning objectives of the European Union.lxxxi
In 2009, the “European Urban Day” conference in Prague evaluated the urban dimension of the EU's
Cohesion Policy, which provides €30 billion in support for European cities to invest in innovation,
competitiveness and sustainable development. 68
Launched in 2005, the EU’s Emissions Trading System now includes vehicle efficiency and fuel quality
standards.lxxxii A mandatory and comprehensive Energy Policy was introduced to the EU in 2005.
There are binding targets for member nations for renewable energies, biofuels and sustainable
schemes. The EU has mandated standards for urban fuel economy and for emissions for passenger
vehicles, light commercials, trucks and buses. There are also standards for vehicle operations to
make the transport task more energy efficient. For example, standards for CO2 emissions and fuel
consumption data, on-board diagnostics and labelling tyres are mandatory. There is also legislation
to mandate inter-modality. 69
At the trans-Atlantic summit held in June 2003 in Washington, it was agreed that the EU and the US
should cooperate to develop the hydrogen economy to address energy security and environmental
concerns.70 In 2003, the European Commission released a report entitled Hydrogen Energy and Fuel
Cells: A vision for our future was released in 2003. It stated the case for moving to regenerative
hydrogen, and hydrogen produced from nuclear sources and fossil-based energy conversion systems
with capture, and safe storage (known as “sequestration”) of CO2 emissions, being almost
completely carbon-free energy pathways. It recommended

lxxx

Now known as the International Transport Forum.
Strategic policy objectives relating to market and pricing models, land use planning, energy, the transport sector,
climate change and are contained in the EU’s strategic planning framework. These are reviewed every five years.
lxxxii
Regulation (EC) No 443/2009 of the European Parliament and of the Council of 23 April 2009 set emission performance
standards for new passenger cars as part of the Community's integrated approach to reduce CO 2 emissions from lightduty vehicles.
lxxxi
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“… the formation of a Hydrogen and Fuel Cell Technology Partnership, steered by a
European Hydrogen and Fuel Cell Advisory Council, to provide advice, stimulate
initiatives and monitor progress.” 71
In 2008, the EU adopted a “Strategic Energy Technology Plan” which considers, amongst other
strategies, a methodology to establish priorities for extending implementation of established low
carbon technologies.72
In 2011, the European Expert Group presented a report to the EU on future transport fuels which
which contains a strategy to 2050, and considered electricity, hydrogen, and biofuels (liquids) as the
main options, synthetic fuels as a technology bridge from fossil to biomass fuels, methane (natural gas
and biomethane) as complementary fuels, and LPG as a supplement. The report concluded that
o

Road transport could be powered by electricity for short distances, hydrogen and methane up to
medium distance, and biofuels/synthetic fuels, LNG and LPG up to long distance

o

Railways should be electrified wherever feasible, otherwise use biofuels

o

Aviation should be supplied from biomass derived kerosene; and

o

Waterborne transport supplied by biofuels (all vessels), hydrogen (inland waterways and small
boats), LPG (short sea shipping), LNG and nuclear (maritime). 73

The EU also recognises the critical role of Intelligent Transport Systems (ITS) to deliver efficiencies
in the transport sector and to make cities more sustainable, through for example, road pricinglxxxiii
and Electronic Toll Collection (ETC), and to improve emissions reduction.lxxxiv Intelligent transport
systems (ITS) encompasses a range of interactions including vehicle to vehicle, vehicle to roadside
and vehicle to base using gantry based/fixed position e-tag systems and satellite-based Global
Positioning Systems. The EU has issued a directive to accelerate ITS deployment in the EU.74
Originating in Austria, the “Euro vignette” varies across member EU nations, but is a “user-polluter
pays” charge for heavy vehicles designed to improve efficiency on the transport network. 75 Since
2008, charges have been collected through the VirtualVignette system. It is no longer necessary to
have a written authorization of use or to install registration devices or on-board units in vehicles.76
Widely recognised as a demand side mechanism to reduce oil intensity, European cities already use
or have trialled congestion pricing schemes, for example, in Rome, Valletta, Milan and Stockholm.lxxxv
Implemented on 2007, the Stockholm congestion tax is applied to most vehicles entering and exiting
central Stockholm, and aims to reduce congestion and improve environmental outcomes. 77
Many European cities have adopted “active transport” programs with an emphasis on minimising
vehicle use and encouraging cycling and walking. The EU’s Clean Transport, Urban Transport is a
funding /policy initiative to increase the modal share of cycling, facilitate behaviour change, delivered
by the development of appropriate integrated networks and infrastructure. There is a strong
emphasis on active transport modes with campaigns for raising awareness and behavioural change to
drive uptake, for example, Connect, Trendy Travel, MIDAS and Added Value projects. 78

lxxxiii

Road pricing can include fuel taxes, license fees, parking taxes, tolls, and congestion charges, including those which
may vary by time of day, route, or vehicle type.
lxxxiv
Underpinned by EU standards to deliver interoperable electronic fee collection and payment systems.
lxxxv
Other Scandinavian governments have implemented a city centre charging zone as a road toll to pay for capital
investment in transport infrastructure, including Oslo and Trondheim. In 1986, Bergen was the first European city to
implement road pricing.
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In 2009, the European Commission’s released the Sustainable Way for Alternative Fuels and Energy in
Aviation Study 79 which determined that market based measures, such as the extension of the EU’s
(cap and trade) Emissions Trading Scheme (ETS) to aviation from 2012, will provide additional
economic incentives to improve fuel efficiencies. The SWAFEA study also identified pathways to
develop and seek approval for the use of alternative fuels in aviation, the most promising sustainable
alternative appearing to be synthetic biomass derived fuels.lxxxvi
There have been numerous innovations in alternative fuels in the cities of EU member nations. For
example, the city of Malmö in Sweden operates a plant to upgrade an annual amount of 2 million
Nm3 (10 GWh) of biogas from a sewage water treatment plant to natural gas quality to be used as a
vehicle fuel in the region and for adding to the natural gas grid. 80
The EUs Eurostat lxxxvii monitors total “energy intensity” (units of energy per GDP), relative energy
intensity and per capita consumption for all EU /non EU countries and the US and Japan. This data
underpins the development of all relevant EU policies and initiatives.81
6.2.2

United Kingdom (UK)

A net exporter of oil in 1996, by 2006, the UK was a net importer.lxxxviii In August 2010, the
Department of Energy and Climate Change issued a “call for evidence” on Prospects for Crude Oil
Supply and Demand.82 In response, the British Government’s Industry Taskforce on Peak Oil and
Energy Security delivered a report entitled The Oil Crunch - A wake-up call for the UK economy (Second
Report).83 Also in 2010, Lloyds of London produced the Sustainable Energy Security white paper,
2010.84 In 2010, Ofgemlxxxix published a comprehensive review of the UK’s energy supplies, entitled
Project Discovery which outlined challenges for Britain’s energy industry over the next 10 to 15 years.
It drew up four energy scenarios to assess the energy security risks, noting volatile world energy
prices and Britain’s increasing dependence on gas imports.85
The UK has also been at the forefront of recent efforts to more accurately count the impact of
transport investments on the wider economy and to apply a more accurate discount rate for all
public-sector investment projects. Following research published by the Department for Transport in
2006 on the measurement of wider economic benefits (WEBs),86 large-scale investment projects are
now required to assess WEBs, including, importantly, the agglomeration economies generated by
transport improvements in urban areas.xc

lxxxvi

Even with fuel efficiency improvements, increases in demand for air travel are predicted by the International Air
Transport Association (IATA) to increase aviation fuel demand from around 190 million tonnes in 2009 to between 300-350
lxxxvilxxxvi
million tonnes by 2030
.
lxxxvii
Eurostat’s original role was extended when the European Economic Area was extended and the Maastricht Treaty
adopted in 1991.
lxxxviii
UK oil and gas currently supplies around 60 per cent of UK energy needs, according to the Department of Energy and
Climate Change.
lxxxix
Ofgem regulates the electricity and gas markets in the UK.
xc
As noted in a recent OECD paper, “Agglomeration economies refer to the positive externalities generated by clusters of
economic activity, whereby the productivity of each firm in a given cluster is enhanced by its proximity to other firms in the
same cluster – thanks to the opportunities for greater sharing of formal and informal knowledge, the access to more
suppliers and larger labour markets, and so on. Now whilst each firm may be expected to take into account its own
benefits in making its decisions on location, it will not take into account the benefits it creates for other firms in choosing
to remain in, or relocate to, a given cluster. Hence, by improving accessibility within a given cluster or facilitating relocation
to it, transport improvements can increase the effective density of employment in a given area and therewith its
productivity”. Roy, R. (2008). Mind-forg’d Manacles -- The Constraints to Optimising Urban Transport Policy. Global Forum
on Transport and Environment in a Globalising World, 10-12 November, Guadalajara, Mexico.
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Earlier, the UK Treasury had been the first to correct the excessively high discount rates and short
evaluation periods used in the appraisal process for infrastructure projects, which meant, in practice,
a failure to count the greater part of the benefits of long-lived infrastructural assets. The UK
Treasury’s 2003 Green Book87 established a “social time preference rate”, derived from first
principles, as the basis for the public-sector discount rate, instituted a new standard starting discount
rate of 3.5 per cent for 30-year evaluations, and recommended extending the evaluation period
beyond 30 years to count long-term impacts where appropriate, with a declining schedule of
discount rates for these long-term impacts, starting at 3 per cent from Year 30.xci
In 2006, the Eddington Study: the Case for Action, (the Eddington Study), recommended reforms to the
planning, funding and implementation of transport initiatives to increase returns from investment and
to improve the environmental performance of the transport sector, including appropriate
recognition of agglomeration economies. The Eddington Study also suggested that a national road
pricing scheme could reduce the benefits from providing additional inter-urban road capacity beyond
2015 by 80 per cent.88
The Stern Review on the Economics of Climate Change (2006) concluded that using formal economic
models produced estimates of a loss of 5 per cent GDP from the impacts of climate change in
perpetuity, whereas an assessment including wider economic modelling could see a reduction on
GDP of 20 per cent or more.89
In recognition of the impacts of land use planning on economic growth and employment, the Barker
Review of Land Use Planning (2006) recommended comprehensive reform of the planning of major
infrastructure projects in relation to transport, energy, water supply and waste, based on the same
principles as proposed in the Eddington Study, including recognition of agglomeration economies.90
Following a House of Commons inquiry into sustainable development, a draft National Planning Policy
Framework was published in July 2011. This sets out the British Government’s view of sustainable
development, the role of the planning system to deliver it, and makes explicit linkages on “how to
use natural resources prudently and to mitigate and adapt to climate change, including moving to a
low-carbon economy.”91
At a regional level, in 2009, SQW, in association with Cambridge Econometrics, provided a report
to the UK’s regional North West Development Agency which identified the vulnerability per
industry sector to price volatility and oil depletion to inform the development of the region’s
economic development strategy.xcii Their report included recommendations for public sector
intervention, stressing that governments should not respond by “picking winners” and that the major
driver to promote a “step change” away from vulnerability are programs that reduce carbon
emissions through targeting oil intensive sectors. It recommended that these should be embedded
in a holistic economic development strategy to “improve productivity and grow sectoral markets, to

xci

As noted in a recent OECD paper, “The new discounting regime has transformed the outlook for investment in transport
infrastructures. In particular, it has helped to establish the high net present values available from projects with the longest
streams of benefits and lowest future costs, of which London’s planned Cross-Rail project is the best example. At the same
time, it has also helped to shed light on the devaluation of comparable projects in past appraisals – best illustrated in the
re-appraisal of the Jubilee Line Extension to London’s Underground Network, which was born against the odds after
“failing” its original appraisal in 1991.” See Roy, R. (2008).
xcii
In 2006, the North West, comprised of Cumbria, Lancashire, Greater Manchester, Merseyside and Cheshire, had
estimated population of 6,853,201, the third most populated region after London and the South East.
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grow the size and capability of the workforce, and to create and maintain conditions for sustainable
growth”.92
Local government action on congestion charging has demonstrated the potential power of road
pricing to bear down on several related problems in the road transport sector, including its impact
on fuel consumption. Introduced in central London in 2003 and extended into parts of west London
in 2007, the Central London Congestion Charge Scheme was the largest ever implemented by a
capital city.xciii It applies to some categories of motor vehicle to travel at certain times within the
Congestion Charge Zone (CCZ).93 The charge aims to reduce congestion whilst also raising
investment funds for London's transport system. Notably, it has resulted in a 30 per cent reduction
in congestion, significant modal switching, and a 20 per cent reduction in CO2 emissions, “… the
direct result of a 19 per cent reduction in fuel consumption, itself the result of an overall reduction
in vehicle kilometres.”94
Electric vehicles (EVs), either in the form of battery electric vehicles (BEVs) or plug-in hybrid electric
vehicles (PHEVs), are increasingly being promoted as a strategy for reducing dependence on
conventional transport fuels, and reducing CO2 emissions from the global passenger car fleet. In
2008, the British Government’s King Reviewxciv of low-carbon cars examined vehicle and fuel
technologies which could help to decarbonise road transport over the next 25 years.
Recommendations from the King Review included the introduction of up to 1.7 million EVs and plug
in hybrid electric vehicles (PHEVs) on the roads by 2020 and some 60 per cent of new cars to be
sold by 2030 to be EVs or PHEVS in order to meet the UK’s emissions reductions targets. The King
Review identified barriers to achieving these goals, including vehicle capability perceptions and
behavioural change, immature battery technologies and costs, and capital intensive investment in
infrastructure. Key conclusions were to avoid too much investment in infrastructure and that
purchase support is likely to be needed as EVs will not become cost-effective for UK consumers
until at least 2015-2020.95
By mid-2011, the Department for Transport reported the latest sales took the total number of
battery-powered cars in the UK to just over 2,500, out of a fleet of more than 28 million vehicles, in
spite of government grants, a long way short of the progressive targets needed to achieve the target
of 1.7 million EVs by the end of the decade.
In July 2011, the UK’s Passenger Transport Executive Group presented case studies to support
public transport-centred development.96 In 2011, the Cairns Report to the UK’s RAC Foundation
contained options for car pooling/sharing or pay-as-you go car ownership options. Cairns reported
that price is a key determinant and (artificially) cheap alternative car options may reduce uptake of
public transport. A significant finding of the Cairns Report was that loaded cars are less
environmentally beneficial than walking, cycling or a fully loaded bus or train.
In recognition of the potential “active transport” programs can provide as alternatives to vehicle use,
in early 2011, Cycling England was incorporated into the Local Sustainable Transport Fund which
promotes behavioural change and provides funding for local initiatives. 97

xciii

In 2006, London Mayor Ken Livingston proposed extending the original scheme to include emissions based charging but
this was rejected by incoming Mayor Boris Johnson in 2008.
xciv
Chaired by Professor Julia King, member of the British Government’s Committee on Climate Change.
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6.2.3

United States of America (US)

As the world’s largest industrialised nation, the economic, social and geopolitical importance of oil to
the US economy cannot be overstated. The US initiated some decisive measures following the
1970s oil shocks. Subsequently, there was a long period during which reducing domestic oil
dependency was not vigorously pursued by successive administrations, even though its own
resources depleted. Thus, by 2005, The Economist reported that the US used 50 per cent more oil
per unit of GDP than did the EU.98
Under the Carter Administration, the US Government introduced the Energy Tax Act 1978, known
as the “gas guzzler” tax, on the sale of new model vehicles whose fuel economy failed to meet
certain statutory levels.xcv Until 2007, the US National Highway Traffic Safety Administration
regulated Corporate Average Fuel Economy (CAFE) under the US Energy Policy and Conservation Act
1975, (EPC Act) which was enacted to establish 1 billion barrels of petroleum in reserve. The EPC
Act provides for standards to be set at “maximum feasible” level for each model year, based on a
balancing of technical feasibility, economic practicability, effects on other fuel economy standards and
the national need to conserve energy, including environmental effects. CAFE is underpinned by
standards for cars and light trucks and permitted earning and banking of credits for exceeding
standards.99
In response to terrorist attacks and threats, under the Bush Administration, in 2003 the US
Department of Defence, the largest buyer of light oil products in the world, undertook a study on
moving the US away from oil dependency. This included setting objectives and adaptive
methodologies over the next 15 to 20 years. The Study noted that the motivation for moving away
from oil dependency was geostrategic and that the focus would be on technological solutions, but
that there was also a need to recognise social, political, economic and environmental factors. In
examining various alternative fuels, the Study concluded that “… the world – led by the U.S. – is
moving toward the day when hydrogen will replace oil as the major source of energy for
transportation.”100
In conclusion, the Study ironically noted that
“All of these initiatives must be implemented while keeping in mind the larger objective of
maintaining geopolitical stability. It would make no sense to solve our domestic energy problem by
causing a number of equally significant, enduring crises in other parts of the world … that we then
have to deal with for decades to come. We must take a holistic approach to dealing with this
system”. 101
In May 2009, the Obama Administration announced the National Fuel Efficiency Policy to deliver
energy independence, with targets for percentage increases in efficiency from 2012 through 2016.102
The end product will deliver cleaner cars and reduced dependence on oil (1.8 billion barrels of oil
cumulatively) and significant reductions in greenhouse gas emissions (savings equivalent to taking 177
million of today's cars off the road).
In 2010, the US Government also announced the expansion of domestic offshore oil and gas
exploration in Alaska and off the southwest coast of the United States.103 In July 2011, the US
Government announced measures to raise fuel efficiency standards to [4.3 L/100 km] for cars and

xcv
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light-duty trucks by 2025. These programs are expected to reduce oil consumption by 2.2 million
barrels a day or half of the oil the US imports from OPEC every day. 104
The most common application of a congestion pricing policy in the US urban environment has been
High Occupancy Toll (HOT) lanes, first implemented in California. However, whereas charging
vehicles in congested city centres has gained recognition internationally, it has yet to be implemented
on a major scale in any large US city. New York City’s PlaNYC 2030 was approved by the State
Assembly, including an electric vehicle program Drive Electric NYC, however, to date, a proposal for a
congestion charge on a three year trial period has not been approved. 105 xcvi In 2007, the US
Department of Transportation (DoT) announced the US$1bn Urban Partnership Agreement and
Congestion Reduction Demonstration Programs for tolling, transit, telecommuting and technology. Urban
partnership cities are San Francisco, Seattle (Washington State), Minneapolis/St Paul and Miami.
Trials, implementation plans and evaluations are under development.106
In 2010, the US DoT released a study on road pricing in Europe and Singapore, recommendations
from which include further research, developing clear policy guidelines and strong communication
strategies to build public acceptance. There were no clear recommendations to implement road
pricing in this study.107
Launched in 2009, and funded in part by the American Recovery and Reinvestment Act (2009), the EV
Project, a multi-partner initiative sponsored by the US Department of Energy (DoE), is deploying
approximately 14,000 charging units in 18 major cities in Oregon, Washington State, California,
Arizona, Tennessee, and the District of Columbia, using an initial deployment of approximately 8,300
vehicles including the Nissan LEAF and Chevrolet VOLT. In June 2010, an additional US$15m, was
provided, bringing the total value of the project to approximately US$230m. In May 2011, the US
Government also announced a decision to double the number of hybrid vehicles in its government
fleet.108
A hybrid wheel loader, due to the US market in 2013, is expected to demonstrate high fuel
efficiency/a 20 per cent reduction.109 Similarly, a 22 tonne hybrid electric excavator, available in the
US market in 2012, is expected to save up to 25 per cent in fuel use per vehicle. 110
During 2011, All Nippon Airlines began online testing of the Boeing 787, which Boeing claims will be
close to 20 percent more fuel-efficient than the Boeing 767. 111
6.2.4

Asia and the Pacific

China is increasing oil production abroad including in the Middle East. China has adopted domestic
programs to improve energy efficiency, expand renewable and nuclear power, and to build a
strategic petroleum reserves.112 Shanghai and Beijing have implemented programs to reduce car
ownership/use in conjunction with public transport improvements. In 2010, the Beijing Review
reported that Guangzhou opened public discussion on congestion charging.113

xcvi

The US Department of Energy provides information on alternative fuels and advanced vehicles data to support
xcvi
programs such as PlaNYC 2030.
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Japan survived the 1970s oil shocks largely through energy-saving programs and technological
innovation; however, in spite of a predominantly nuclear stationary energy sector, resource-poor
Japan imports almost all of its oil, and is the world's third-largest consumer after the United States
and China. In 2010, the Japanese Government released an aggressive Strategic Energy Plan which
includes doubling the rate of energy self-sufficiency and the self-developed fossil fuel self-supply ratio
by 2030. It also stated an intention to construct nine nuclear power plants by 2020 and more than
14 by 2030.xcvii114
In 2004, Tokyo’s public transport participation rate was at 64 per cent, however, in 2006, the failure
to complete the planned three loop ring-roads resulted in significant increases in already chronic
congestion.115 In 2009, the least number of vehicles per household by prefecture was Tokyo with
0.497.116 In 2010, the Tokyo Metropolitan Government released an environmental white paper in
which a congestion charge was considered.117
Singapore introduced the world's first manual congestion pricing scheme in 1975. In recognition of
Singapore’s land area restrictions, the scheme was part of a package of aggressive measures including
restraint of vehicle ownership, high annual road tax, custom duties and registration fees. 118 In 1998
the system was upgraded with ETC technology.
In 2007, the United Nations Development Program (Asia Pacific) produced a report entitled
Overcoming Vulnerability to Rising Oil Prices: Options for Asia and the Pacific, which contains an Oil Price
Vulnerability Index relative to the region’s poorest nations.119 It provides a series of indicators for
the performance and resilience of a nation’s economy and its level of oil dependency. The report
also considered the renewable energy sector for grid systems, off-grid and mini-grid systems,
heating, bio-fuels, financing experiences in making renewable energy affordable, switching to
renewable energy to benefit the poor, a policy framework for renewable energy favourable to the
poor, and the benefits of renewable energy services for the poor.
A road user charge (RUC) system was introduced in New Zealand more than 30 years ago through
the Road User Charges Act 1977. Today, two groups pay the RUC – all diesel powered vehicles and
other vehicles powered by a fuel that are not taxed at source. Fuels taxed at source are petrol,
CNG and LPG10, regardless of weight.120 From 2008, in New Zealand, all vehicles up to 3.5 tonnes
were required to have a fuel economy sticker that shows a rating from one half to six stars. In
2010, the New Zealand Government released the Research Paper - The next oil shock, 2010121 and the
Dunedin City Council completed a study entitled Peak Oil Vulnerability Analysis Report in 2010. 122 In
June, 2011, the Energy Efficiency and Conservation Authority released a study on the benefits of
“eco driving” and its potential as a means to improve fuel efficiency.123

6.3

Australia

To date, Tasmania is the only jurisdiction in Australia undertaking a study regarding oil price
vulnerability that is considering mitigation strategies beyond the transport sector.

xcvii

The Japanese Government is revising plans for further nuclear power development following the earthquake and
tsunami of March 2011.
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In 2008, the Australian Government signed the Kyoto Protocol and announced a commitment to
complete an energy white paper by 2012.124 The white paper development process has explicitly
recognised related policies, namely, climate change and an Alternative Energy Strategy.
In July 2011, the Australian Government announced the Clean Energy Future package.125 It includes a
range of policies and programs, including a carbon price, promoting innovation and investment in
renewable energy, an Energy Security Fund, an expanded Renewable Energy Target, funding for
renewable energy skills and training, and programs encouraging energy efficiency.
In 2010, the Australian Government released Australia's Future Tax System, (the “Henry Tax Review”),
which contained recommendations for a more efficient national taxation system to eliminate existing
taxes which hinder economic growth, and deliver taxes designed to improve revenue security for all
State Government taxes to underpin sustainable infrastructure, law enforcement, health and
education services. Significantly, the Henry Tax Review also recommended abolition of fuel and
vehicle registration taxes as a source of government revenue, if replaced by more efficient road user
charges. The Henry Tax Review recommended that fuel tax needs to apply to all energy sources on
an energy-content basis.126
Fuel excise is the responsibility of the Australian Tax Office, and over the past two decades, it has
been the subject of various reforms and inquiries by successive federal governments. As part of the
Clean Energy Future program, in July 2011 the Australian Government announced a review of current
fuel excise arrangements, including the application of a carbon price on most fuels. 127
In June 2011, the Australian Government announced new arrangements for taxing alternative fuels in
internal combustion engines for phase in from December 2011 – 1 July 2015. These are defined as
LPG, CNG and liquefied natural gas (LNG).
Australia also has a commitment to harmonise with the vehicle standards developed by the UN
Economic Commission for Europe wherever possible.128 The Commonwealth Fuel Quality Standards
Act 2000, managed by the Department of the Environment, Water, Heritage and the Arts, provides
for the Australian Government to set limits on those fuel parameters which impact on
environmental/health objectives, vehicle technology and vehicle operation. Australia, however, lags
behind the EU in terms of standards for vehicle CO2 emissions and fuel quality standards.
In June 2011, the Australian Government announced the introduction of tighter exhaust emissions
regulations for all new four wheel drives, cars and utilities sold in Australia with staged targets to
comply with the Euro 6 standard by 1 July 2018, elevating from the current Euro 4 standard.129 xcviii
In 2011, the Department of Infrastructure and Transport released a discussion paper on light vehicle
CO2 emission standards in Australia. It stated that fuel efficiency measures introduced in the US may
have an indirect impact on the availability of more efficient vehicles in Australia if technologies are
transferred to Australian products. The measures will not enter into force, however, for
approximately four to five generations of fleet vehicle acquisitions. It also stated that

xcviii

Australian vehicles, on average, are less efficient than international best practice, particularly for passenger vehicles.
xcviii
This accounts for 76.4 per cent of all vehicles registered in Australia (at 31 March 2010) . The average new passenger car
sold in Australia in 2008, for example, rated average emissions of 215 g CO2/km, 41 per cent higher than the European
equivalent average (153 g CO2/km) at the time.
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“… it is clear that the significant levels of reduction required by regulation
planned or in place in major economies such as the EU and US are unlikely to be
delivered in a non–regulatory environment.”130
In 2009, an Australian Government Fuel Efficiency Working Group reported that adopting their
recommendations would deliver a reduction of 30 per cent fuel consumption per average new light
passenger vehicle in the short term (5-10 years). The report noted moderate additional costs could
be fully offset in 3-5 years of vehicle ownership from lower fuel costs.131
In 2010, the Jamison Group produced the Fuelling Future Passenger Vehicle Use in Australia report for
the National Roads and Motorists Association (NRMA). It contains significant findings regarding the
adoption of EU fuel standards, which, if adopted, would deliver the greatest reduction in anticipated
oil consumption compared to the other proposed interventions, namely, demand management,
setting targets, and increasing the use of alternative fuels and EVs over the period 2010-2030.132
In 2011, the Australian Government’s Alternative Transport Fuels Strategy,133 identified barriers to
uptake of environmentally and economically sustainable fuels for transportation.xcix It also links to
the Australian Government’s proposed work program to ensure Australia’s energy markets can
support potential large scale adoption of electric and hybrid vehicles and includes the development
of pricing and cost structures relative to mainstream fuels, infrastructure requirements, the most
appropriate industry structures for sub markets and supply chains for alternative transport fuels,
regulatory frameworks and standards, environmental sustainability criteria, and consideration of
socio-economic issues related to increased use of alternative transport fuels.
Following research by Commonwealth Scientific and Industrial Research Organisation (CSIRO), as an
initial step to deliver on its commitments to establish a $20m Australian Biofuels Research Institute,
in May 2011, the Australian Government announced a $5m foundation project at James Cook
University to focus on algae production. A Biofuels Economics Study, through the Australian Centre
for Renewable Energy, will look at the prospects for developing biofuels that are renewable and
sustainable, and non-food/Australian native forest derived.c The development of a biogas industry in
Australia is still in infancy, with only a handful of commercial facilities in operation (including the
wastewater treatment plants).134
The Australian Government has limited the level of ethanolci in petrol to a maximum of 10 per cent,
or “E10”. Most new and many older vehicle models can run on ethanol blended petrol. There are
some limitations, however, and vehicle owners are advised to confirm that their vehicle can be
operated with E10. 135 The Australian Government is also proposing a set of standards for bio-

xcix

These include biofuels, liquefied petroleum gas, compressed natural gas, liquefied natural gas, synthetic fuels derived
from fossil fuel deposits, and electricity.
c
There are more exotic methods of generating biodiesel under development, such as algae that secrete suitable oils that
floats to the surface of ponds for collection and which are fed on CO2 (industry waste) and sunlight. These “third
generation” options may offer high efficiencies of production and not utilise land and resources that could otherwise be
dedicated to food production (and consume carbon dioxide) but are far from commercial production and have limited
c
application in the Tasmanian climate .
ci

Ethanol, a biofuel produced from common crops such as sugar cane or from cellulose based materials is commonly used
in Australia as an additive to conventional fuels.
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ethanol-based E85 fuel, an alternative fuel that contains 85 per cent ethanol and 15 per cent
petrol.136
Gas to liquids (GtL) and coal to liquids (CtL) ciiprocesses enable the production of transport fuels
from gas and coal respectively, known as synthetic fuels or synfuels and usually substitute for diesel.
Western Australia’s Synfuel and Catalysis Research Facility (Syncat) was launched in June 2011 as
part of the Australian Government’s commitment to enhance Australia’s energy security.137
There are no standards to support the operation of electric vehicles in Australia. In 2009, Standards
Australia released a Scoping Study for the development of standards to support electric vehicles.
The study recognised that the industry is technically dynamic and that “performance-based
standards” should be pursued in the first instance (as opposed to prescriptive technology standards),
that the provision of feed-in capability for recharging infrastructure may create challenges and
opportunities for the operation of the national electricity grid, and there is the need to harmonise
Australian vehicle standards with international vehicle standards.138 In 2010, the CSIRO published a
technical and institutional assessment of EVs and the grid in Australia.139 In September 2011,
Standards Australia announced the development of appropriate standards, to be co-funded by the
Victorian Government and the Victorian EV trial.140
In response to a request from the Ministerial Council on Energy, the Australian Energy Market
Commission is undertaking a review into energy market arrangements for EV and natural gas
vehicles, including implications for the National Electricity Market, potential usage patterns including
peak demand impacts, metering requirements, network protection, and new network infrastructure
implications. The final report is due in 2012.141
Griffith University’s Urban Policy research group publishes annual statistics on Planned Household
Risk: Mortgage and Oil Vulnerability in Australian Cities which indicates that low or modest income
households are more likely to be found in fringe suburban areas and land /house prices are lower
than the metropolitan average. This research also establishes an Oil Price Vulnerability Index for
mapping oil, inflation and mortgage vulnerability in the Brisbane area. 142 Higher income households
are more likely to locate in middle or inner suburban areas close to the inner urban employment
and are better supported by public transport. Socio-economically weakest households are typically
most exposed to the higher costs arising from due to their location in highly car dependent areas.143
Griffith University is also conducting further research on the impacts of oil price vulnerability on
regional/remote communities.144
In 2011, Transport Policy published Monash University’s research on the relative influences of
transport disadvantageciii and social exclusion on well-being, using Melbourne-based data.
Conclusions were that the most likely demographic profile which faces transport disadvantage and
social isolation is between 20 and 54 years of age, is likely to be a sole parent/a person on a disability
pension, is unemployed and/or does not own a car. However, their research also indicates whilst

cii

Of the various GTL products, the focus for Australian proposals is the production of GTL middle distillate (diesel and jet
fuel). Fuels produced by a GTL process are ultra clean with low emissions of particulates, oxides of nitrogen and sulphur,
and hydrocarbons. GTL offers a value added pathway to commercialisation of Australia’s large, undeveloped gas reserves.
Coal to liquids (CTL) is the production of fuels and petroleum products using coal as a feedstock. Australia has a number of
cii
CTL projects under consideration at present .
ciii

There are numerous studies measuring “transport disadvantage”, as reviewed by Dodson, J., Gleeson, B., & Sipe, N.
(2004). Transport disadvantage and social status: a review of literature and methods. Urban Policy Program, Griffith
University.
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there are clear links between them, social exclusion has a greater effect than transport disadvantage
alone.145
Australia’s first toll road, Melbourne’s CityLink, was built between 1996 and 2000 through an
innovative public/private partnership. The decision to use Electronic Tolling Collection (ETC)
systems only was made in 1992, when there was no significant experience in the field either in
Australia or overseas.civ To date, ETC systems have only been implemented in Australia’s eastern
States. cv
While Intelligent Transport Systems (ITS) have a proven record internationally to monitor vehicle
emissions, fuel efficiency and to act as the mechanism to implement road user charging, in Australia,
the freight sector has not met the uptake targets envisaged in the original Australian Government’s
e-Transport strategies of the 1990s.146 In 2005, the NTC identified the estimated distribution of
benefits possible under “intelligent access” heavy vehicle operating conditions. Nearly 50 per cent of
benefits identified related to productivity. Emissions savings were also identified.147cvi In 2006, the
Productivity Commission released a Review of Economic Cost of Freight Infrastructure and Efficient
Approaches to Transport Pricing, to assist COAG to implement efficient pricing of road and rail freight
infrastructure.148 In 2007, COAG agreed to a three-phased reform program for road pricing in
Australia, including direct heavy vehicle charging arrangements underpinned by the Intelligent Access
Program (IAP), for incremental and “mass/distance/location” charging.149 In 2010, the National
Transport Commission (NTC) released a draft National In-Vehicle Telematics Strategy: The Road Freight
Sector.150 In August 2011, Infrastructure Australia released a report entitled COAG Road Freight
Incremental Pricing Trials. Recommendations indicate further trials in Australia are necessary to
demonstrate that “mass distance location charging of heavy vehicles is both technically and
economically feasible.” 151 The CRRP Board was due to complete the feasibility study for COAG in
December 2011.152
In 2011, the NTC surveyed views about the Australian passenger transport system. Despite decades
of government and private sector investment to decrease the numbers of vehicles on the road and
the increase the uptake of public transport as an alternative, overall, the Australian public is not
satisfied with their public transport systems. The most consistent priorities identified were
improving existing services and roads and new /more comfortable public transport services to help
reduce traffic congestion and car use. Around half of those surveyed wanted to drive less (48 per
cent) and most (81 per cent) want governments to develop more public transport services to give
people a realistic alternative to driving. When asked about issues for the future, the number one
issue was population growth (52 per cent), followed closely by the price of petrol (47 per cent),
traffic congestion (44 per cent) and the ability of governments to implement long term transport
plans (39 per cent). However, the survey indicated proposals by governments to fund
improvements based on the “user pays” principle conflicts with the community’s willingness to pay
for a better system.153

civ

CityLink uses e-TAG, an electronic transponder mounted on the inside of the vehicles' windscreen linked to gantry based
receivers.
cv
A full listing can be found at http://en.wikipedia.org/wiki/Toll_roads_in_Australia
cvi

In 2005, Transport Certification Australia was established to deliver a national telematics framework (integrated system
of information, communications, and sensor capabilities) for Australian governments. The TCA administers the Intelligent
Access Program (IAP).
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In 2011, CSIRO released a report entitled Flight Path to Sustainable Aviation which predicts that over
the next 20 years a new, sustainable, Australia-New Zealand aviation fuels industry could cut
greenhouse gas emissions by 17 per cent, generate more than 12,000 jobs and reduce Australia’s
reliance on aviation fuel imports by $2 billion per annum.154 In the marine transport industry, there
are options for alternative fuels for conventional and innovative vessels including solar powered
boats and “Very Large Free Flying Sails” or kites for use in applications such as international cargo
vessels.
In 2008, the Australian Government established Infrastructure Australia, a statutory body which
advises governments, investors and infrastructure owners. Its remit includes identifying reforms and
investments so that there is better alignment with agreed national infrastructure strategic goals to
improve productivity.155 In 2009, the Council of Australian Governments (COAG) agreed that, by 1
January 2012, all states and territories will have in place strategic plans for capital cities to agreed
criteria, under the Capital Cities program.156 The Australian Government also stated it will link
future infrastructure funding decisions to jurisdictions meeting these criteria.
In May 2011, the Australian Government released the first National Urban Policy which sets out an
action plan to be applied in determining its future actions in Australia's major cities. 157 A key goal of
the National Urban Policy is to address Australia’s productivity growth by improving the performance
of labour and capital through a program of sustained and targeted investment, underpinned by
assessments of the benefits of agglomeration economies, the guidelines for which are provided by
Infrastructure Australia.cvii The Australian Government also identified related funding initiatives in
the 2011 Federal Budget, namely, measures to support the forthcoming Sustainable Population
Strategy, and the Regional policy agenda.158
6.3.1

Other states/territories and local government

In 2007, the Queensland Government established the Queensland Oil Vulnerability Taskforce which
completed a research report in 2008, focused on oil-based transport and freight. It included a
recommendation for the Queensland Government to complete econometric modelling to underpin
a strategic plan which has yet to be completed. 159
The NSW Government’s Biofuel (Ethanol Content) Amendment Act 2009 requires all regular grade
unleaded petrol to be E10 from 1 July 2011. It also establishes a volumetric biodiesel mandate of
two per cent from 1 January 2010 and five per cent from 1 January 2012.160 In contrast, in late 2010,
the Queensland Government suspended a policy that was established in 2006 to apply a 5 per cent
ethanol mandate across the fuel supply in Queensland from 31 December 2010.161
The New South Wales, Queensland, Victoria and the Northern Territory governments have
adopted fleet purchasing policies to reduce greenhouse gas emissions. For example, the Queensland
Government introduced the Honda Civic hybrid in 2008, and the Toyota Camry hybrid in 2010 to
its fleet.162

cvii

Infrastructure Australia, 2010. Reform and investment framework, Templates for use by proponents,
Templates for Stage 7, pp.8-9.
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The Queensland Government is developing an Electric Vehicle Roadmap, the South Australian
Government has adopted a Low Emission Vehicle Strategy, and the Western Australian Government is
undertaking an Electric Vehicle Trial. The Victorian Government is conducting a $5m Electric
Vehicle Trial, which commenced in 2010 and will run for five years. The trial will provide the vehicle
charging point and pay for insurance and the 180 participating households will pay the cost of
electricity. Manufacturers providing EVs for the Trial include Nissan (LEAF), Mitsubishi (i-MiEV) and
the Toyota (Prius Plug-in Hybrid).163
Following the model of the Eddington Transport Study in the United Kingdom, the Victorian
Government commissioned Sir Rod Eddington to undertake a study with a primary focus on
solutions to connect Melbourne’s eastern and western suburbs.164
Oil price vulnerability is attracting interest with in Australia’s local government sector. The
Australian Local Government Association’s (ALGA) July 2007 Communiqué called on all political
parties to commit to “Working with local government to establish sustainable communities to meet
the challenges of urban congestion, greenhouse gas emissions, global warming and the approach of
peak oil.”165 In 2010, the 2nd National Local Government’s Environment Conference featured
discussions on the implications of “peak oil”.166 In 2009, the Maribyrnong City Council in Victoria
developed a Peak Oil Contingency Plan167 and south east Queensland’s Sunshine Coast Regional
Council adopted a Climate Change and Peak Oil Strategy 2010-2020.168
6.3.2

Tasmania

Within Tasmania, recent initiatives, such as the Joint Standing Committee, Environment, Resources
and Development’s report on the use of compressed gas in 2003169 and Joint Standing Committee,
Environment, Resources and Development Report on alternative fuels, 2008,170 have provided
opportunities for broad public discussion about the impact of rising oil prices and how to manage
Tasmania’s oil price vulnerability. In specific recognition of the challenges facing Tasmania and rising
fuel prices, the Premier’s Fuel Summit was held in 2008. 171
In 2008, the Tasmanian Government introduced legislation which established a greenhouse gas
emissions target to reduce the Tasmania's emissions to at least 60 per cent below 1990 levels by
2050.
Following the announcement of the Tasmanian Framework for Action on Climate Change, in April 2011,
the Tasmanian Government released Tasmania’s Action Plan to Reduce Emissions which includes
development of the renewable energy industry, energy efficiency improvement programs, and
prioritisation of longer term actions in transport, planning, and agriculture.cviii 172
In 2009, the Tasmanian Government commissioned the Tasmanian Greenhouse Gas Emission Reduction
Project - Understanding the Potential for Reducing Tasmania’s Greenhouse Gas Emissions, (known as the
Wedges Report). cix 173 The analysis assumed no change to growth in output or levels of activity in
Tasmania than would otherwise occur in 2050. The abatement options included renewable energy
and the transport sector, that is, switching to low emission vehicles and/or biofuels, improved
vehicle fuel efficiency, improved freight efficiency, travel demand management and improved urban

cviii

Underpins the Tasmanian Government’s commitment to reduce the state’s greenhouse gas emissions to at least 60 per
cviii
cent below 1990 levels by 2050, a target of 4.6 Mt CO2e, or around 49% below Tasmania’s emissions in 2007 .
cix
The “wedges” analysis concept was first developed by the Carbon Mitigation Initiative, Princeton University, in the
scientific paper Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with Current Technologies (Pacala
and Socolow, 2004).
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design. It provided advice to the Tasmanian Government on opportunities to reduce demand for
passenger vehicle travel and improvements in vehicle fuel efficiency. The Wedges Report identified
significant challenges for switching to new vehicle technologies including high initial expense, low
efficiencies due to immature technologies, and noted that it was difficult “…to justify – at least on a
cost basis- changes to vehicle technology that are different to the reference case before 2020.”174
Also that year, the Tasmanian Government released the Government Vehicle Emissions Policy, with
greenhouse gas emissions rating of at least 5.5 for passenger vehicles and a minimum rating of 3.5 for
commercial vehicles.175 Reports on compliance with meeting emissions reductions targets
commenced with an inventory of all Tasmanian Government departments, which includes the
Tasmanian Government’s vehicle fleet.176
Recommendations from a study conducted by Parsons Brinckerhoff in 2008 resulted in the TT Line
painting the hull of the TT Line’s Spirit of Tasmania with low friction silicone paint in 2010, which has
resulted in a reduction in fuel use. 177
As part of the nationally agreed tax reform agenda, as at 1 July 2005, Tasmania had met obligations
under the Intergovernmental Agreement on the Reform of Commonwealth-State Financial Relations
1999.178 The number of state taxes had been reduced and the Commonwealth Grants Commission
independently assessed Tasmania as being the second lowest taxing state. The Tasmanian
Government announced a review of the state taxes in 2010, in recognition of demographic change,
increasing international economic competition, cost of living issues, climate change (and carbon
emission constraints) and relevant findings from the Henry Tax Review. In late 2011, the State Tax
Review Panel announced its decision not to continue the State Tax Review at this time, due to the
limited ability to reform taxation in the current economic environment.
In August 2011, the Tasmanian Government released the Tasmanian Economic Development Plan. Key
areas of focus are Antarctic Tasmania, building and construction, tourism, food and agriculture,
forestry and related products, ICT, mining and mineral processing, science and research, specialist
manufacturing and the renewable energy sector.179 Also in August 2011, the Tasmanian Renewable
Energy Industry Development Board (TREIDB) provided its advice to the Tasmanian Government on
a renewable energy strategy for the future. The TREIDB’s advice includes recommendations on the
use of renewable energy technologies such as wind, solar and hydro power to generate electricity to
meet energy demands and to replace conventional fossil fuels, and electric vehicles.180
The Tasmanian Government’s State Infrastructure Strategy (2010) provides a framework for medium
and long term planning for governments and private sector developers to have strategic issues,
including integrated transport and urban /regional planning, considered by Government.181
In 2010, the Tasmanian Government released the Urban Passenger Transport Framework, which links
integrating passenger transport infrastructure and the land use planning system, and effective
responses to the challenges of climate change.182 In June 2010, the Tasmanian Government
announced the commencement of a trial of bike racks on Metro Tasmania buses in greater Hobart
to ensure it is safe for passengers to load and unload bikes. In 2011, the Tasmanian Government
released a component of the Urban Passenger Transport Framework, the Walking and Cycling for Active
Passenger Transport Strategy, stating that it will “take the lead in developing state-wide policy and
planning for cycling and walking as viable and desirable forms of transport.”183
The Tasmanian Government funds 653 contract bus services provided by more than 200 bus
operator contractors which uses the IAP to manage route and timetable compliance for school and
route bus services in regional and rural areas of the state.
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In August 2011, as part of the Bass Strait Island Renewable Energy Fund, the Tasmanian Government
announced funding of $64,943 for an electric vehicle to replace the shuttle vehicle to Flinders Island
Airport. The EV is powered by a 5kW photovoltaic system.184
In 2008, the Tasmanian Government established the Social Inclusion Unit and in 2010, released the
Tasmanian Social Inclusion Strategy, which provides information on the distribution of social exclusion
risk in Tasmania.185 Principles recommended to address social exclusion include enterprise-based
transformation of individuals and communities, increasing the rural/remote participation rate in
Tasmania, and tackling structural issues that give rise to Tasmania’s ongoing comparative high
percentage of population on government benefits. In 2011, the Tasmanian Council of Social Services
(TasCOSS) released a report entitled Living in the Country: Consumer Perspectives on Energy Supply in
Rural Tasmania which recognises cost of living and energy issues associated with rural
disadvantage.186
In 2011, DIER completed a review on the use of high productivity vehicles (HPV) on Tasmanian
roads.187 The review identified that efficiencies gained have resulted in larger numbers of HPVs
operating in primary production sectors in Tasmania (forestry and stock movement), on roads that
are of a lower standard than the primary freight routes.cx
In March 2011, the Hobart City Council (HCC) announced the purchase of five Isuzu 7 tonne CNG
trucks to be used as general service tip trucks and to pick up office paper for general disposal and
security shredding services. The HCC aims to
“…to save around $5,000 per annum based upon today’s diesel and CNG prices.
CNG engines will also help reduce CO2 emissions by 25 per cent compared to diesel.
This equates to reducing the Councils greenhouse gas emissions by approximately 15
tonnes of CO2 per annum.”188
The HCC released the Sustainable Transport Strategy 2009-2014 and completed a review of options
to improve the use of active passenger transport modes within the city and greater Hobart area.189
In 2010, the HCC announced the purchase of three new 6.5 tonne Hino Hybrids trucks with dieselelectric power plants. In 2011, the HCC reported that purchase has reduced fuel consumption by 25
per cent relative to conventional vehicles – a significant reduction in dependence on petroleum
products for each vehicle. The use of the hybrid vehicles also reduces the HCCs greenhouse gas
emissions by approximately 15 tonnes of CO2 per year, or about 0.65 per cent of total emissions
from the HCCs fleet. 190
In 2010, the HCC released the Inner City Development Plan which places emphasis on effective modal
integration, inner urban renewal, urban amenity, active transport programs and improvements to
Hobart’s sustainable transport system.cxi 191

cx

An HPV is a vehicle combination, such as a B‐Double, with a larger capacity and which conditionally operates on a
restricted route network. Introduced into Tasmania to improve productivity in the transport sector, they have operated on
Tasmanian roads since 1993 and a significant proportion of freight in Tasmania is transported in this type of vehicle.
cxi

Renowned urban planner, Professor Jan Gehl, produced a report as the first stage of the plan entitled Hobart 2010
Public Spaces and Public Life - A city with people in mind.
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In 2011, the Southern Tasmanian Councils Associationcxii released background papers for the
Southern Tasmania Regional Land Use Strategy which provides guidance for the development of the
region for the next 20 years.192 The Implementation Report, including the Regional Model Planning
Scheme, is due for completion in the near future.
In 2011, BOC opened a $150m LNG plant in northern Tasmania to supply a consortium of
Tasmanian freight operators. The micro-LNG manufacturing plant is the first such plant in Australia
and can produce up to 50 tonnes of the alternative transport fuel a day - the equivalent of 70,000
litres of diesel. It supplies six refuelling stations built by Tasmanian company, LNG Refuellers, on
major trucking routes at Burnie, Westbury, Rocherlea, Scottsdale, and Epping Forest. LNG
Refuellers signed an initial 15 year supply deal with the facility.193
There is no mandated requirement for ethanol fuel in Tasmania, however, fuel supplier United
Petroleum does stock an E10 ethanol blend fuelcxiii (Plus ULP, 91 octane) at sites across Tasmania.
Whilst available at United Petroleum sites in NSW, E85 fuel is not yet available in Tasmania. LPG,
however, is an established viable alternative fuel in Tasmania, with a network of distribution, sales,
retrofitting and support infrastructure, and existing capacity in Australia to meet up to a 200 per
cent increase in domestic LPG demand by 2030. 194 In 2011, Tas Gas, the operator of the Tasmanian
gas distribution network, installed a fast-fill CNG facility at Self’s Point in Hobart for all types of
vehicles.cxiv Natural gas can also be used as a fuel, in liquefied natural gas (LNG) and CNG form, for
a range of vehicles, including trucks, passenger cars, buses, forklifts etc.cxv
In 2005, the University of Tasmania’s School of Engineering established a hydrogen research
laboratory, in collaboration with Hydro Tasmania, and undertook the conversion of several small
motor vehicles and diesel generators to run on pure hydrogen and mixtures of hydrogen and diesel
fuel. This program has now ended. In 2010, the University of Tasmania’s School of Engineering
conducted an international review of the use of biodiesel in stationary power plants for Hydro
Tasmania, which included recommendations for equipment modifications to upgrade existing power
infrastructure for biodiesel use.195
The Macquarie Oil Company in Cressy, Tasmania currently produces biodiesel on site from poppy
seed oil, waste vegetable oil and potentially from tallow. A continual batch process is used which
includes dry washing and has a 24/7 production capability of 15 million litres per year. The company
is licensed to make and sell up to a B20 (20per cent biodiesel, 80per cent fossil diesel) fuel blend as
well as B100 (100 per cent biodiesel).196
A vineyard in Tasmania’s Huon Valley is using a small-scale, mobile biodiesel refiner to help power
grape harvesting equipment using spent vegetable oil and tallow that is supplied weekly to the
property by local food and hospitality businesses. The automated refiner produces biofuel needed

cxii

Comprised of Brighton, Central Highlands, Clarence, Derwent Valley, Glenorchy Hobart, Huon, Kingborough, Sorell and
Southern Midlands and Tasman Councils.

cxiv

The attractions of CNG as a vehicle fuel include: an indigenous (Australian) fuel, stable pricing with the ability to
contract longer term; long-term, proven reserves; and cleaner burning than other options (minimal particulates and NOx
cxiv
and approximately 20 per cent lower CO2).
cxv
Tasmania has a piped natural gas distribution network covering Launceston, Devonport, Burnie/Wynyard, Hobart and
cxv
Glenorchy and approximately 42,000 small residential and commercial customers.
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to operate the 1.5ha vineyard’s tractor and diesel generator. Running continuously at full capacity, it
can produce 100 litres an hour or up to one million litres each year. The refiner was designed and
built by Tasmanian engineering company Fox Design.197
Hobart-based Incat is producing a high speed passenger and vehicle ferry (1000 passengers and 153
cars, an operating speed of 50 knots) for a South American operator. Powered by gas turbines using
LNG as the primary fuel and marine distillate for standby and ancillary use, it is expected this ferry
service will compete with airline traffic between Uruguay and Argentina.198
In Tasmania, there are active NGOs and community-based organisations providing resources and
educational advice to the community regarding issues that are relevant to this Study. These include
Sustainable Living Tasmania and Transition Tasmania.199 Transition Towns, based on a concept
originating in the United Kingdom, is involved with current regional renewable energy initiatives,
such as the Kentish Energy Efficiency Network.200 Peak Oil Tasmania is also active in encouraging
practical and policy measures for life in Tasmania with dramatically lower oil and energy
consumption.201
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Chapter 7 Key Findings
7.1

Key findings

The key findings arise from the research, analysis, econometric modelling, advice from experts and
stakeholder consultation undertaken for this Study.
Finding 1
Factors that influence the price of oil are complex and beyond the control of either the Tasmanian
or the Australian Government. In recent times, the world economy has been affected by a number
of oil price shocks. It has also been affected by the long-term trend of prices underlying this short
term volatility – world oil prices have increased by more than three-fold, in real terms, since 2001.
The drivers of both price volatility and the underlying trend of high and prices remain firmly
entrenched in the world oil market. Hence, prices are likely to remain both volatile and on an
upward trend for the foreseeable future.
Finding 2
Analysis of the scenarios modelled by CoPS indicates that Australia would be less negatively
impacted than the rest of the world by oil price shocks and long-term price increases, thanks mainly
to its endowment of oil and gas and coal. Tasmania would be more negatively impacted than the
rest of Australia. Its industry profile leaves it more exposed and its level of labour productivity
would not suffice to maintain full employment at an Australian level of real wages. This would lead
to long-term impacts on the Tasmanian economy, including a reduction in GDP of 2 per cent, a
reduction in employment of 1 per cent, in capital stock of 3 per cent, in real wages of 6 per cent, in
consumption of 2 per cent, in investment of 4 per cent, and in exports of 11 per cent.
Finding 3
Thirty years of global research and experience attest to the fact that there is no single solution or
“magic bullet” that can eliminate oil price vulnerability. Deeply entrenched economic and societal oil
dependency requires a broader program of transitional responses. However, by responding to the
problem on a broad front, oil-importing countries can succeed, and have succeeded, in reducing
their vulnerability.
Finding 4
During discussions with stakeholders, representatives from businesses, industries and community
and environmental organisations stated that they do not view “business as usual” as a sensible
response to the risk of oil price shocks and prolonged price increases. Stakeholders would like to
see the Tasmanian Government “show leadership” wherever possible, and to acknowledge explicitly
the risks identified through Study. This includes identifying and effectively communicating
opportunities for partnerships with business, industry, non-government organisations and the
broader community.
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PART 2 – Responding to Tasmania’s oil price
vulnerability
Chapter 8 Reducing Tasmania’s oil price vulnerability
8.1

The case for action

The evidence presented in Part 1 of this Study demonstrates that the risks of oil price shocks and
prolonged increases in prices – and, with it, the risks of negative impacts from these price shocks and
prolonged price increases – are real and significant (see Chapter 2). The evidence presented also
demonstrates that Tasmania’s economy is likely to be more severely impacted upon than the rest of
Australia, and its long term recovery is likely to be less relative to the rest of Australia (see Chapter 3).
Against this background, it is unsurprising that the Study’s stakeholders expressed the view that they
do not regard business as usual as an appropriate response to the risks of oil price shocks and
prolonged price increases. Instead, stakeholders would like to see the Tasmanian Government
“show leadership” by acknowledging the risks and addressing them (see Chapter 5). This view is in
line with that of most OECD governments, including Australia’s, which recognise the need for
appropriate government leadership in this field (see Chapter 6).
Part 2 of the Study explores the many ways in which the Tasmanian Government is indeed “showing
leadership” and how these actions – those already commenced and under consideration – can bear
down on the problem before us.
It is important, however, to clarify that the question at issue is not whether governments should
intervene to influence market outcomes. Governments everywhere, are already deeply involved in
every relevant market in oil-dependent economies; the overall market outcomes are, predominantly,
a function of various interventions by international, national, regional and local governments.
Thus, at several multiples of its cost of production, the price of a barrel of oil is, predominantly, a
function of the taxes levied by the producer countries. Likewise, the price of a litre of petrol is,
predominantly, a function of the taxes levied by both producer and consumer countries, as well as
any subsidies and other interventions that obtain in the consumer countries.
In Australia, the federal, state and local governments decide on, amongst other things: the provision
of the road infrastructure on which freight and passenger vehicles travel; the minimum safety,
emissions and fuel efficiency standards required of vehicles travelling on Australian roads; the price
paid for each trip by means of fuel taxes and tolls; the provision and pricing of public transport; the
provision of road space for cyclists and pedestrians; and so on.
So the question facing governments in Australia is not whether to intervene but rather how to modify
their interventions given the fact of rising oil prices.
It is theoretically possible that a full and objective assessment of the risks relevant to this Study
would suggest that no changes are warranted for the current set of interventions. Empirically,
however, given the data and results presented in the previous chapters, such a result would be
unlikely.
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Two examples demonstrate this point:
Example 1: Public Transport. Through its state-owned company, Metro Tasmania, the
Tasmanian Government provides certain public transport services and is responsible for
procurement decisions when renewing its fleet of buses, for example, the quantity and
type of vehicles, and the quantity and type of fuel used. A significant change in the
world price of oil, such as its doubling or tripling over a single decade, will almost
certainly impact significantly on the relative demand for public and private transport
and on the relative costs of alternative fuels. It would only be by coincidence that
procurement decisions appropriate for the oil price settings of 2005 would continue to
be appropriate for price settings in 2015. Consequently, future price settings for oil
need to be factored into today’s government purchasing decisions on buses.
Example 2: Private Cars. Consumers are responsible for their own car purchase
decisions but the Australian Government is responsible for setting minimum fuel
efficiency standards for all vehicles, including private cars. Over time, a significant
increase in the world price of oil will lead to a greater demand by consumers for more
fuel-efficient vehicles and a greater supply by vehicle manufacturers to meet that
demand. Consumers, however, cannot be expected to possess perfect information and
foresight. On the contrary, the evidence suggests that they tend to under-estimate fuel
savings, resulting in sub-optimal purchase decisions. This is one of the reasons for
minimum fuel efficiency standards to be mandated. As with the previous example, it
would only be by coincidence that the fuel efficiency standards appropriate for the oil
price settings of 2005 would continue to be appropriate for price settings in 2015.
Consequently, future price settings for oil need to be factored into today’s government
decisions on fuel efficiency standards on cars.202
It is reasonable, therefore, to assume that appropriate management and mitigation of risks relating to
Tasmania’s oil price vulnerability is likely to result in a change in the interventions that are considered
appropriate today.
The scope of this Study does not include a formal, technical risk assessment (see Chapter 1, Section
1.3). However, the generic principles of risk management are applicable to the matter under Study:
1. Identify and assess the risks
2. Reduce the probability, if possible
3. Reduce the potential impact, and if possible:
a) reduce the dependency and vulnerability – diversify, develop offsets
b) increase the ability to react – earlier, faster, more effectively; and
c) become stronger and more resilient to the risks and finally,
4. Increase the ability to recover after the event.
Part 1 of this Study makes a contribution towards completing Task 1 above: it has identified the
global risks arising from movements in the world price of oil as well as the risks specific to Tasmania.
Task 2 is largely beyond the jurisdiction of the Tasmanian Government because it can do little to
influence the world price of oil. There is scope, however, to address Tasks 3 and 4, that is, to
mitigate the anticipated impact and improve Tasmania’s ability to recover.

87

8.2

Criteria for mitigating Tasmania’s oil price vulnerability

Of the many possible actions that could help to mitigate Tasmania’s oil price vulnerability, the actions
selected for detailed consideration were chosen on the basis of three principal criteria:
Criterion 1 – their effectiveness as a means of increasing output per unit of oil
consumed – although some will also have the effect of increasing output per unit of
labour employed;
Criterion 2 – their effectiveness as a means of increasing output per unit of labour
employed – though some also have the effect of increasing output per unit of oil
consumed; and
Criterion 3 – their compatibility with established government policy.
The choice of these criteria follows from the analysis of the nature of Tasmania’s particular
vulnerability, as identified through the modelling undertaken by CoPS.
As was shown in Chapter 3, Australia is less vulnerable than the rest of the world to increases in the
world price of oil but Tasmania is more vulnerable than the rest of Australia. This is, in the first
place, a result of the distribution of nature’s endowments – of oil and its most closely related
alternatives – and the past development of these endowments. Saudi Arabia and other large net oilexporters gain the most from an increase in oil prices. The world economy as a whole loses. The
large net oil importers, the industrialised countries of East Asia, lose the most. As a net oil importer,
Australia also loses, but as a producer and exporter of oil and gas, it remains relatively wellprotected against major losses. And as a net oil-importer but not a producer or exporter of oil and
gas, Tasmania finds that it is not as well-protected as the rest of Australia.
As a general rule, a society is not in a position to change the hand it is dealt by nature – that is, to
discover and develop reserves of oil and gas and thereby reduce, if not eliminate, its vulnerability to
oil price increases.
Rather, what a society can do to reduce its vulnerability in this regard – day by day, year by year and
decade by decade – is to increase its output per unit of oil consumed. That is, as is more commonly
described, reduce the “oil-intensity” of its economy.
As was noted in Chapter 2, the major advanced economies today use only half as much, or less, of oil
per unit of GDP than they did at the time of the first oil price shock of 1973. This is not because
they consume any less oil – in fact, they consume more – but rather because they produce twice as
much, or more, output for every unit of oil they consume. As a result, the negative impact of an oil
price shock today is much less than the negative impact of an oil price shock of the same magnitude
from that era.
Therefore, for any given oil-importing economy, the first principal criterion for selecting responses
for mitigating vulnerability to oil price increases is the effectiveness of that action as a means of
increasing output per unit of oil consumed: that is, its effectiveness in reducing oil-intensity. This applies
irrespective of the pattern of distribution of resource endowments. It applies to Australia just as
much as, for instance, Japan, and it applies to Tasmania just as much as the rest of Australia.
The additional task that Tasmania can undertake in order to reduce vulnerability to oil price
increases is to increase its output per unit of labour employed. That is, as is more commonly described
in the literature, “increase the productivity of labour”.
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As was shown in Chapter 3, Tasmania is more vulnerable than the rest of Australia, not simply
because of its pattern of resource endowments, but also because its capital stock and related level of
labour productivity is not sufficient to maintain full employment at an “Australian” level of real wages
following an oil price shock. And since the Tasmanian economy has experienced much the same
impact over the last ten years as is envisaged in second scenario modelled by CoPS, it can also be
argued that Tasmania’s employment problem today is a reflection of its problematic level of labour
productivity.
To restore Tasmania to full employment in a world of high and rising oil prices requires either a disaggregation of the national labour market to permit a harder fall in Tasmanian real wages or a reconfiguration of Tasmanian industry to increase the capital stock and the related level of labour
productivity. It is reasonable to suppose that the public interest is best served by the latter course.
So for Tasmania, an additional principal criterion for selecting responses for mitigating oil price
vulnerability, Criterion 2, is the effectiveness of that action as a means of increasing output per unit of
labour employed – that is, its effectiveness in increasing labour productivity.
In a policy context, there is a third principal criterion that needs to be considered: namely,
compatibility with explicitly established government policy.
For example, in theory, the expansion of civil nuclear power would clearly reduce the vulnerability of
oil-importing countries to oil price increases – of France as well as Germany and of India as well as
Australia. But from the third principal criterion it follows that, whereas the expansion of civil nuclear
power may be under active consideration in France or India, it would not be productive or relevant
to present it for consideration in Germany or Australia – or in any of the states or territories of
Australia.
As it happens, each of the areas selected for detailed consideration align with existing government
policy initiatives in other fields – initiatives already commenced or under consideration – in
particular, those designed to strengthen the Tasmanian economy, or to address the issue of
greenhouse gas emissions in the context of Climate Change.
This is not surprising. As was shown in Chapter 6, many of the actions that have served to mitigate
oil price vulnerability around the world have their origins in policies aimed at tackling problems other
than oil price vulnerability. For example, the Central London Congestion Charge and the
concomitant improvement in public transport provision, was designed to tackle the problem of traffic
congestion. The decision to do so pre-dated the take-off in oil prices. Nonetheless, by effecting a 20
per cent reduction in fuel consumption, the congestion charging scheme has made a contribution to
reducing the impact of oil prices on the London economy and fully merits its place in any discussion
of mitigating oil price vulnerability in London.

8.3

What not to do

Those who are familiar with the national and international literature on oil price vulnerability may
notice the absence discussion of several possible mitigation actions that also feature in the literature.
The agreed scope, budget and timeframe for this Study limit the inclusion of an exhaustive list of
mitigation actions that might contribute to the task at hand in one way or another. Therefore
actions that do not meet the three principal criteria have been excluded from consideration.
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However, one of these excluded actions is sufficiently topical and significant to merit mention here.
As was shown in Chapter 4, taxes including fuel excise and GST, constitute around 40 per cent of
the consumer price of petrol in Australia. Against this background, it is understandable that a sudden
increase in the pre-tax price of petrol should sometimes lead to calls for a calibrated reduction in the
tax component of the price to offset the original impact. International experience in both developed
and emerging economies suggests that spikes in oil prices are likely to lead to calls for reductions in
fuel taxes and/or increases in fuel subsidies on the supposition that such a course of action can offset
the original impact in part or in full.
In the Tasmanian (and Australian) context, therefore, a reduction in fuel excise duties to offset a
given increase in the pre-tax price of fuel is one of the most obvious mitigation actions.
The problem is that a reduction in taxes on a fuel also serves to underpin the level of demand for
that fuel – and, with it, the level of oil-intensity of the economy. Therefore, over time, it will also
serve to worsen the vulnerability of the economy to high and rising oil prices. Such a response might
make good sense as a one-off measure, if the increase in oil prices were itself a one-off event. It
does not make good sense in a world of high and rising oil prices.
This helps to explain why the leading international agencies are unequivocal in opposing unilateral
reductions in fuel taxes and/or increases in fuel subsidies – and in urging international agreement on
the reduction and elimination of fuel subsidies. See for example the World Economic Outlook by the
IMF (2011).203 It also helps explain why not offsetting oil price rises by reducing excise is also the
policy of the Australian Government.
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Chapter 9 Suggestions to mitigate Tasmania’s oil price vulnerability
9.1

Introduction

In this final Chapter, the Study presents suggestions that may reduce Tasmania’s oil price
vulnerability. Each suggestion meets the three principal criteria (see section 8.2). Evidence indicates
that some of the suggestions under discussion can deliver an increase in the output per unit of oil
consumed and also an increase in the output per unit of labour employed, so they meet both Criteria
1 and 2. Of course, it should be acknowledged that strengthening the economy is already a high and
ongoing priority for the Tasmanian Government and there are many initiatives in place to do just
that. Where appropriate, ways that existing initiatives might be expanded or refined to contribute to
the task at hand are identified. The reason for this is that even if each of the actions were already in
place for reasons other than oil price vulnerability, Tasmania’s oil price vulnerability would be an
additional reason to continue them.
Suggestions are presented in two groups – those that are transport specific and those that are nontransport specific. This follows from the analysis of the nature of Tasmania’s particular vulnerability
(refer Chapter 3) and Tasmania’s oil consumption profile over the last ten years (Chapter 4) which
indicates that Tasmania’s highest oil consumption is in the transport sector (freight – road and rail,
and public/private vehicle use). Statistics indicate that, since 2001-2002, the increase in demand for
oil products in the transport sector in Tasmania, which is in line with the rest of Australia, has
occurred in spite of oil price shocks and long term price rises. And it is projected that from 2008
to 2030, the total road freight task in Tasmania will nearly double (1.8 times).204

9.2

Transport specific suggestions

9.2.1

Minimum vehicle fuel efficiency standards

The Australian Government’s target for adopting EU fuel efficiency standards is 2018. The Jamison
Report’s “business as usual” scenario indicates that adopting EU fuel efficiency standards would reduce
fuel consumption in Australia by approximately 25 per cent of the anticipated consumption of oil
products in 2030 – more than any other single measure considered in that report.205
ABS statistics indicate that Tasmania has the oldest fleet in Australia. In line with the principles for
incremental adoption of Australian Design Rules/standards, there is scope to increase the net fuel
efficiency of Tasmania’s entire fleet by incrementally upgrading to more fuel efficient public and
private sector fleet vehicles. Adopting EU standards in the relatively high percentage of fleet vehicles
in Tasmania is likely to deliver a flow-on effect to the whole Tasmanian fleet. Preliminary analysis
indicates that moderate additional costs could be fully offset in 3-5 years. An approach might be to
investigate an incentivised scheme for private buyers to buy legacy fleet vehicles, particularly higher
cost luxury cars.
As when the Tasmanian Government mandated national safety standards in 2008, a review of the
current Government Vehicles Emissions Policy may reveal additional net benefits from improved fuel
efficiency, based on adopting minimum fuel efficiency standards in the Tasmanian Government fleet.
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Another approach could be for the Tasmanian Government to seek private sector partners to
introduce an incentives-based “voluntary minimum fuel efficiency standards scheme” to all corporate
fleet operators in Tasmania.
Related policies:
o Tasmanian Government Vehicle Emissions Policy206
o The Commonwealth Fuel Quality Standards Act 2000.
o Australian Government media release “New Pollution standards for vehicles
announcing
207
meeting EU standards by 2018”.
o Australian Government Green Vehicle Guidei 208
o Australia has a commitment to harmonise with vehicle standards developed by the UN
Economic Commission for Europe wherever possible.209
9.2.2

Alternative fuels

In other Australian jurisdictions there is an emphasis on reducing carbon emissions from stationary
energy generation based on coal. In Tasmania, electricity is generated mainly from clean hydro
energy, which allows a primary focus on reducing our oil intensity and C02 emissions in the transport
sector. It is likely that, in the medium to long term, using alternative fuels could significantly reduce
Tasmania’s reliance on diesel in the freight transport sector (road and rail) and in public/private bus
fleets, and on petrol/diesel in passenger vehicles.
There could be benefits to the Tasmanian economy if alternative fuels are produced at reasonable
cost within Tasmania. In the Tasmanian context, however, it is also important to identify any socioeconomic costs and benefits relating to the increased use of alternative transport fuels, so that
initiatives do not unintentionally reduce participation rates and productivity, increase social
exclusion, conflict with land use planning initiatives that are designed to reduce oil price vulnerability
or discourage modal shift. The Study notes that the Australian Government’s Alternative Transport
Fuels Strategy includes the development of pricing structures relative to mainstream fuels,
infrastructure requirements, the most appropriate industry structures for supply chains and markets
for alternative transport fuels, regulatory frameworks and standards, environmental sustainability
criteria, and consideration of socio-economic issues related to increased use of alternative transport
fuels.ii
Road freight
Modelling undertaken by the Australian Government anticipates that biodiesel will begin to supplant
conventional diesel for high productivity vehicles (HPVs) from 2020.210 Modelling undertaken for the
Study highlights impacts on Tasmania’s ten largest industries (see Table 21, Chapter 3). Tasmania’s
highest yielding export commodities, namely, mining, forestry, agriculture and aqua-culture, could be

i

The Australian Government’s Green Vehicle Guide provides comparisons of makes /models re carbon emissions, safety
features and fuel economy. Vehicles sorted by Top 20 current models (small and medium cars), annual fuel costs + CO 2

emissions, emissions from recharging or fuel production (Tas), avge 20,000 km per annum, $1.80 p/litre, safety
features + electronic stability control + side airbags.
ii

The Australian Government has stated that automotive petrol is exempt from the carbon price and will
continue to be following the introduction of an emissions trading scheme in 2015. This could act as a
disincentive for more rapid deployment of alternative fuels in the passenger vehicle fleet. It is possible that
the findings from the inquiry into fuel excise, which was announced by the Australian Government at the same
time as the Carbon Price, may influence the current policy settings.
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highly vulnerable to oil price shocks and prolonged price increases. In the short term, the
Tasmanian Government could seek private sector partners to introduce incentive-based schemes
targeted to the highest export yielding transport operators for conversion to currently available
alternative fuels. This would reduce oil price vulnerability whilst maintaining/increasing productivity
to meet growing demands in Tasmania’s road freight task. In the medium to long term, gradual
conversion of the Tasmanian fleet to biodiesel may be possible with the assistance of government
subsidies and in partnership with industry, which could include demonstrations of technical and
regulatory feasibility.
Rail freight
Although rail carried only 12.5 per cent of the total freight task in Tasmania in 2008-09,211 in the long
term it may be possible to convert to biofuels or LNG, provided there is ongoing demand for high
value products that are appropriate for modal shift, and supported by ongoing capital investment in
the rail network by the Tasmanian and Australian Governments or through public/private
partnerships.
Public transport
The public transport bus fleet in Tasmania is diesel-based. There may be opportunities to reduce oil
price vulnerability by converting the existing Tasmanian Government owned Metro fleet of 224
diesel vehicles to alternative fuels such as CNG, which is currently available, and in the medium/long
term, to biodiesel. Alternative fuel vehicles usually cost more than conventional fuel vehicles so the
investment decision may only deliver benefits in the long term, especially when taking into account
operational savings, oil price vulnerability, reducing carbon emissions, improving air quality or
support for new sources of fuel within Tasmania. In the short/medium and long term, an approach
might be for the Tasmanian Government to investigate private sector partnerships for “phased in”
incentive-based fuel conversion programs for private bus operators. As with road freight, this could
provide opportunities for Tasmanian-based assessments/demonstrations of standards and technical
feasibility.
Passenger vehicles
Many major OECD economies, including Australia, are now attempting to pick alternative fuels
winners whilst also assessing the feasibility of emerging solutions and the risks of early adoption. For
passenger vehicles, the replacement of conventional petrol and internal combustion engines with
hydrogen fuel cells is recognised as a promising long term possibility. Given technical constraints,
however, momentum has shifted to electric and hybrid electric passenger vehicles. Overseas vehicle
manufacturers see a market for rolling out electric and hybrid electric vehicles in Australia. The ABS
has estimated that a shift to electric cars – for example, the substitution of 50 per cent of Tasmania’s
existing passenger vehicle fleet, could result in an increase in electricity consumption of around 230
GWh/year, equivalent to around 1.7 per cent of projected total consumption in 2020.212 In
September 2011, Standards Australia announced the development of appropriate EV standards as
part of the Australia’s largest public/privately funded EV trial in Victoria, which is due for completion
in 2015.
There is no Tasmanian-based research or demonstration of technical feasibility for electric vehicles
that would allow short term roll out. There are opportunities for the Tasmanian Government to
investigate demonstration projects which leverage current trials in other jurisdictions, to underpin
the medium to long term operation of electric and hybrid electric vehicles. This could include
management of grid load /matching demand to a renewable energy supply.
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An approach might be for the Tasmanian Government to develop and implement a short, medium
and long term strategy, in partnership with the private sector and/or the Australian Government, to
accelerate the conversion of the passenger vehicle fleet to alternative fuels. Again, this could
provide opportunities for Tasmanian-based assessments/demonstrations of standards and technical
feasibility.
Related policies:
o
o
o
o
o

Tasmanian Renewable Energy Industry Advisory Board’s advice to the Tasmanian Government
Tasmanian Economic Development Plan
Australian Government’s Alternative Transport Fuels Strategy
Tasmania’s Action Plan to Reduce Emissions
Australian Government’s Clean Energy Future package including the Carbon Price.

9.2.3

Modal shift from private to public transport

High participation rates in public transport are an effective means of reducing oil intensity in the
transport sector, as well as increasing the efficiency of the transport sector and the overall economy.
This has been demonstrated in many leading OECD economies, particularly in the EU.
Public transport use is traditionally low in Tasmania relative to other Australian cities and regions.
This is attributable to a range of factors, including the actual and perceived quality of public
transport, the value and convenience of public transport services in comparison to travel by private
vehicles, and demand linked to settlement patterns in and around the major urban areas of
Tasmania. Modal shift is most likely to occur when public transport infrastructure funding is
increased, it is supported by services and timetables, underpinned by smart technologies, and is
flexible to existing and emerging employment opportunities in urban and regional Tasmania.
Modal shift is likely to yield important benefits beyond transport itself. Providing greater access to
public transport can reduce social exclusion and yield increased participation rates in the workforce,
particularly in Tasmania’s regional and rural communities and among those on lower incomes in
generally. Increased participation in public transport also reduces CO2 emissions associated with
multiple private vehicle trips and traffic congestion. It can also encourage investment in fuel
efficiency measures in the public transport fleet itself, further reducing CO2 emissions.
In the longer term, there is scope to encourage a greater modal shift to public transport and also
active transport, and for significant improvements in the management of the broader passenger
transport system. Evidence suggests that this is best supported by restructuring transport taxes and
charges with the primary aim of enhancing efficiency rather than raising revenue. This in turn
involves the introduction of accurately differentiated road-user charges targeting the marginal costs
imposed by road use and the concomitant reduction of fuel excise duties and taxes on vehicles.213
This approach is line with advice from relevant international agencies in the field214 as well as the
Australian Government.215
The Study notes the Tasmanian Government’s recent infrastructure and policy initiatives to
introduce appropriate pricing mechanisms, supported by ITS, to improve management of public
transport and increase modal shift from private vehicles to public transport.
One of Tasmania’s largest employers is the Tasmanian Government public sector where
participation rates in public transport are traditionally low. The local government sector is also a
significant employer. There are opportunities to increase participation in the public sector, with a
long term view to providing a useful model for all Tasmanian businesses and employer groups. The
Study notes that the Tasmanian Government has commenced a trial for Tasmanian public service
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employees to salary sacrificing towards Metro’s Greencard Scheme, to increase participation in public
transport.216
Related policies:
Tasmania’s Urban Passenger Transport Framework
The Greencard Scheme
Tasmania’s Social Inclusion Strategy
Tasmania’s Action Plan to Reduce Emissions
COAG’s 2009 Reform agenda for capital cities
National Urban Policy
o The Henry Tax Review.
o
o
o
o
o
o

9.2.4

Pricing mechanisms for road freight transport

The challenges of reducing oil price vulnerability, constrained road infrastructure budgets, demands
by HPV operators to maximise their productivity and the projected doubling of the road freight task
in Tasmania in the next 20-30 years all require timely and strategic responses from the Tasmanian
Government. While maritime and rail transport are more resilient to high oil prices due to their
energy efficiency and overall cost effectiveness, in Tasmania the history of low investment in the rail
network constrains an immediate increase in rail capacity and modal shift to rail as a potential
solution to the problem.217
Evidence indicates that the introduction of appropriate pricing mechanisms, supported by ITS,
encourages improved management of freight transport, including, in the longer term, a modal shift
from road to rail. International experience suggests that implementing an accurate per km charge,
based on vehicle operating conditions such as route, time of day, mass and dimension, would enable
the same level of tonne km to be carried by significantly fewer vehicle km.218 In the short term, this
would significantly improve distribution of demand in the road network. In the longer term, it would
encourage modal shift of freight from road to rail. In both the short term and the long term, this is a
highly effective means of reducing oil intensity and increasing labour productivity.
Noting the EU issued a directive to accelerate ITS deployment in 2010, over the last decade, these
technologies have effectively supported the implementation of road taxes that are designed to
improve efficiency on the transport network, for example, systems similar to the Virtual Vignette
operating in several EU member countries.219 ITS can also deliver crucial road use data to support
long term strategic asset management, for example, roads and bridges. Pricing mechanisms
supported by ITS have delivered multiple direct and indirect benefits above and beyond the recovery
of road expenditures as well as reducing the oil intensity of the economy. Social benefits include
improved road safety outcomes arising from better targeting of the road enforcement task, and for
heavy vehicle operators, a demonstration of compliance with operating conditions, resulting in
improved “social license”. ITS also provide opportunities to train and monitor drivers in ‘eco’
behaviours and enables CO2 emissions monitoring/reduction against agreed targets.
Over the last decade, the Australian Government has documented the benefits available to all
jurisdictions in Australia from the introduction of accurately differentiated road-user charges in
freight transport, and the concomitant reduction of fuel excise duties and taxes on freight vehicles.
This was also included in the Henry Tax Review of the Australian taxation system. As noted in
relation to passenger transport, greater efficiency could be achieved by a revenue-neutral reform
that introduces new efficiency-enhancing road-user charges accompanied by a reduction of other
taxes and charges to exactly the same extent.
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In line with the COAG National Road Reform Agenda, there is scope for the Tasmanian
Government to suggest that the Australian Government and other jurisdictions accelerate the
development of a nationally consistent road user charging framework for freight vehicles. There
could also be opportunities for the Tasmanian Government to undertake projects that demonstrate
technical and economic feasibility, in conjunction with the Australian Government and private sector
partners.
Related policies:
o Tasmanian Infrastructure Strategy
o Various national reform agendas for road transport, including the Productivity Commission,
COAG and National Transport Commission
o The Henry Tax Review
o Tasmania’s Action Plan to Reduce Emissions.
9.2.5

Active transport programs

The environmental, social and health benefits of walking and cycling, together with opportunities to
improve the liveability of our communities, are now widely recognised. Various transport and land
use factors can limit participation in active transport. Current infrastructure and transport policies,
and land use planning practices in Australia generally undervalue active transport and provide
disincentives for non-vehicle modes.
Substantial shifts from driving to active transport modes occur when supported by suitable
infrastructure investment and appropriate land use planning. Active Transport Programs also deliver
improvements to urban and suburban amenity, which can result in increased local property values
and business activity. “Green roads” with cycle ways and wide pedestrian footpaths and crossings
act to break down large scale street environs and are widely considered a method of improving
visual amenity. Communities with high levels of active transport participation tend to have more
mixed-use neighbourhoods, so more residents can walk to shops, schools and other services,
accessing adequate walking and cycling facilities and good transit /park and ride services.
Partnerships with the local government sector are critical to the success of such initiatives.
Based on the data from the Tasmanian Walking and Cycling for Active Transport Strategy,220 the Study
notes that the Tasmanian Government is targeting infrastructure investment to individuals and
communities that are likely to have the greatest reduction in oil consumption, the highest increased
active transport participation rates, and the greatest health benefits. Within the current strategies,
there are several successful programs co-funded by the Tasmanian and Australian Governments and
the local government sector currently being implemented or planned for the future.
Related policies:
o
o
o
o
o
o

Tasmanian Walking and Cycling for Active Transport Strategy
Tasmanian Urban Passenger Transport Framework
Tasmania’s Regional Planning Strategies
Tasmanian Infrastructure Strategy
Australian Government’s National Urban Policy
Australian Government’s Our Cities, Our Future (incl Capital Cities program).
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9.3

Non-transport specific suggestions

9.3.1

Tasmania’s land use planning system

Decisions about where development is located strongly influence future demand for infrastructure.
Land use planning is a key component in managing infrastructure supply and demand. There is broad
agreement across all Australian jurisdictions that policies for the sustainable development of our
urban and regional communities should be given effect through the land use planning system. There
is also broad recognition that achieving these goals transcends local government boundaries and is a
whole of government matter.221 Under the leadership of the Australian Government and in line with
the COAG National Reform Agenda, Australian states and territories have recently assessed the
capacity of their land use planning systems to adapt to the two major challenges of the last decade,
namely, improving productivity as a response to the global financial crisis and managing the effects of
climate change.222
In Tasmania, assessment has resulted in clarification of, or progress towards, reforming the Resource
Management and Planning System (RMPS), so that it can more effectively deliver the agreed
objectives. Whilst the Tasmanian Government is considering how the agreed objectives to respond
to climate change can be given effect through the RMPS, the findings of the Study suggest that it may
be timely to find out if the RMPS can also assist with reducing oil price vulnerability.
Griffith University’s oil price vulnerability assessment tool could provide a useful model for a
Tasmanian Oil Price Vulnerability Index, which could be used to assess local and regional land use
strategies in Tasmania.223 Information from the Tasmanian Social Inclusion Unit could be
incorporated to develop a high-level estimation of the level of household vulnerability, combining
data on car dependence, mortgages and incomes, based on Australian Census local and regional data.
Evidence from the UK and advice from international economic advisory bodies also points to the
importance of including the assessment of wider economic benefits (WEBs) and agglomeration
economies when appraising infrastructure investment and land use planning proposals (refer 9.3.2).
A Tasmanian Oil Price Vulnerability Index could be applied to short, medium and long term
proposals to deliver transitional responses to Tasmania’s oil price vulnerability for vulnerable
industries and communities. Outcomes could be incorporated in the Tasmanian Infrastructure
Strategy and aligned with state and national climate change policies.
Should an assessment reveal that mechanisms within the RMPS may not be an effective means to
reduce oil price vulnerability, any amendments should be consistent with best practice principles of
evaluation and harmonising policies to deliver the greatest benefits derivable from evidence-based
land use planning.224 An
Related policies:
o
o
o
o
o
o
o

COAG National Reform Agenda
Australian Government’s National Urban Policy
Australian Government’s Our Cities, Our Future (incl Capital Cities program)
Regional Development Australia funding package
Tasmania’s Regional Planning Strategies
Tasmanian Infrastructure Strategy
Tasmania’s Action Plan to Reduce Emissions.
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9.3.2

Renewable Energy

With nearly 80 per cent of Tasmania’s electricity generated from renewable sources (hydro and
wind), Tasmania is the only state or territory in Australia that generates its electricity primarily from
renewable sources. Tasmania is well positioned to capitalise on historical investment in renewable
energy to build on its unique competitive advantage in an increasingly carbon constrained global and
national economy.
In recent years there has been a reversal of the 20th century trend that saw several major energyintensive industries move to Tasmania, attracted by the availability of low cost, reliable electricity. A
number of large industries have closed, including paper mills at Burnie and Wesley Vale, Simplot’s
potato processing plant in Scottsdale, McCain Foods’ frozen vegetable factory at Smithton and
Gunns’ woodchip mill at Hampshire.
A slow growth in population has also contributed to a relatively slow growth in the demand for
electricity compared with other Australian markets, resulting in the Tasmanian economy becoming
less energy intensive over time. In the same way that industries and businesses were attracted to
Tasmania before, currently there are significant opportunities to increase the number of industries
and businesses in Tasmania that want to manage their exposure to a carbon price and transition to a
low carbon future using Tasmania’s reliable and renewable electricity supply. These include
downstream processing /value-adding manufacturing industries and businesses in the natural
resources and primary industry sectors for domestic and international export markets. It is no
coincidence that these sectors are highly vulnerable to increases in oil prices due to their reliance on
transport.
The Study notes that through the Tasmanian Economic Development Plan, the Tasmanian Government
has adopted a strategy to promote Tasmania’s energy advantages as the “Renewable Energy State”
and to attract industries to the downstream processing /value adding in the natural resources and
agricultural sectors in regional Tasmania, for both the domestic and international export markets.
Opportunities to locate new industries and businesses in regions which have been affected by recent
industry closures are being developed as a priority.
The Study notes that this approach also has the potential to effectively “decouple” current sectoral
reliance on oil by, for example, increasing the use of alternative fuels in their production chain.
The Study also notes the Tasmanian Government’s strategy to develop Tasmania’s other natural
advantages in emerging renewable energy science and research, in partnership with the Australian
Government and the private sector, through the Clean Energy Future package. This may include wind,
wave and tidal, geothermal resources, biofuels and co-generation.
Related policies:
o
o
o
o
o
o

Tasmania’s Economic Development Plan
Tasmanian Renewable Energy Industry Advisory Board’s advice to the Tasmanian Government
Tasmanian Government Electricity Supply Industry Expert Panel
Tasmania’s Action Plan to Reduce Emissions
Australian Government’s Clean Energy Future package including the Carbon Price
Australian Government’s Regional Development Australia package.

99

9.3.3

Infrastructure Investment

The Tasmanian Infrastructure Strategy has the potential to make a significant contribution to reducing
the economy’s oil intensity and increasing productivity.
In the light of the findings of the Study, the Tasmanian Government has an opportunity to further
strengthen the Tasmanian Infrastructure Strategy in order to realise its vision – a vision that includes
not only more infrastructure but also more efficient infrastructure, supportive of greater efficiency
and productivity in the wider economy. Specifically, this vision includes a shift to greater population
density and a shift to public transport as a “first choice option”.225
Historically, the investments required to support this vision have been inhibited by two inherited
features of the investment appraisal process used by federal, state and territory governments. One
is the omission of wider economic benefits (WEBs), including the productivity benefits arising from
greater density, that is, “agglomeration economies”. The other is the application of a high discount
rateiii to all benefits and costs – high relative to comparable economies overseas, high relative to a
government’s cost of borrowing, and high relative to estimates of society’s time preference rate. As
discussed in Chapter 6, Section 6.2.2, the result of the first feature is that some benefits are not fully
counted. The result of the second is that long-term benefits, as well as long-term costs, are
excessively discounted. International research and the experience of comparable economies suggest
that the consequence of these two features of the appraisal process is an under-valuation of urban
and public transport.226
A review of the inherited discount rate is likely to result in a re-prioritising of investment projects,
since the new calculations will almost certainly change the internal ranking of projects, with some
gaining from upgraded values, some remaining with unchanged values, and some having downgraded
values. The likelihood is that urban transport and public transport projects will gain in value. It is
also likely that the new calculation of all relevant costs and benefits will reveal some level of underinvestment in infrastructure, that is, some level of present over-consumption relative to society’s
real valuation of the respective claims of the present and the future. If so, the Tasmanian
Government would have an opportunity to re-prioritise investment spending as a whole relative to
consumption spending.
Related policies:
o
o
o

Tasmanian Infrastructure Strategy227
Infrastructure Australia Reform and investment framework, Templates for use by proponents.228
State and Commonwealth Climate Change policies.

9.3.4

Tasmania’s science and research sector

The Tasmanian Economic Development Plan has identified Tasmania’s science and research sector,
comprising both scientific research institutes and science-based industriesiv, as one of several in
which Tasmania possesses a competitive advantage and which has the potential to drive economic
growth. The Tasmanian Economic Plan contains strategies for the outputs of the science and research

iii

Currently at 7 per cent
This includes the CSIRO, the Australian Antarctic Division, University of Tasmania-based specialised institutes
such as the Institute for Marine and Antarctic Studies, the Menzies Centre and the Australian Institute for
Innovation and Research, and the full range of science-based industries, such as the ICT sub-sector.
iv
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sector to provide productivity-enhancing inputs to other industries, including capital-intensive
manufacturing.
This sector is also well placed to contribute to reducing Tasmania’s vulnerability to high and rising oil
prices because it is an inherently high-productivity, high-wage sector, and its expansion will
automatically tend to promote economy-wide productivity. It will also automatically tend to reduce
the oil intensity of the Tasmanian economy because it is inherently less oil intensive.
Similarly, there are opportunities for innovations that reduce oil intensity elsewhere in the economy
that may already have a competitive advantage. Tasmania is ideally placed to lead science and
research in this field. For example, biofuels closely link agricultural prices and demand to energy
prices and policies.229 This approach could also prove beneficial in those sectors of the Tasmanian
economy which are likely to be hardest hit by oil price increases but are otherwise well-placed to
prosper in the world economy of tomorrow, (refer Chapter 3, Tables 17 and 21).
In view of the findings of this Study, there are opportunities for the Tasmanian Government to
consult with public and private sector providers to investigate expanding the science and research
sector in the medium to long term, beyond what has been envisaged to date.
Related policies:
o The Tasmanian Economic Development Plan230
o Australian Government’s Regional Development Australia package.
9.3.5

State taxation

As part of the nationally agreed tax reform agenda, as at 1 July 2005, Tasmania had met obligations
under the Intergovernmental Agreement on the Reform of Commonwealth-State Financial Relations
1999.231 The number of state taxes had been reduced and the Commonwealth Grants Commission
independently assessed Tasmania as being the second lowest taxing state. As part of day to day
management, the Tasmanian Government also has an ongoing involvement in reviewing taxes and
regulations to underpin economic growth, and is an active participant in COAG deliberations on
national tax reforms.
In 2010, the Australian Government’s Henry Tax Review argued the case for limiting the range of
taxation to its “robust and efficient bases” – that is, taxes on personal and business incomes, broadbased consumption taxes, and taxes on economic rents and externalities – and retiring taxes, such as
transaction taxes and taxes on intermediate products, which are often the responsibility of state and
territory governments.232
The Australian Government continues to respond to the
recommendations of the Henry Tax Review, for example, through the 2011 National Tax Forum.
These recent tax reviews in Australia follow extensive research over recent decades which has
established a broad international consensus – as embodied in advice from the OECD – on the
principles of efficient taxation.233 As discussed in Chapter 6, Section 6.2.2, these principles yield a
clear hierarchy of taxes in terms of their effects on economic efficiency, beginning with those that
are neutral or positive in their effects, such as taxes on economic rents and externalities, and ending
with those that are most damaging, such as transaction taxes and taxes on intermediate products.
The Tasmanian Government has stated it has an independent interest in taxation reform and
responding to the Henry Tax Review, especially in the light of the challenges faced by the Tasmania’s
economy and the ongoing need to increase productivity. The current and prospective deliberations
at COAG on the reform of state taxes and regulations could thus provide Tasmania with an
opportunity to achieve further reform and with it a step-change in productivity growth.
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Related policies:
o The Henry Tax Review 234
o A Tax Plan For Our Future235
o The Australian Government’s National Tax Forum held in Canberra on 4 and 5 October 2011.236
9.3.6

Alternative fuels beyond the transport sector

Since 1998-1999, the Tasmanian Government has provided funding for the generation of carbon
intensive diesel generated electricity in the Bass Strait Islands, in the form of a Community Service
Obligation.v There is an opportunity to augment or replace diesel with proven and emerging
biofuels, thus reducing the oil price vulnerability of these remote communities and costs to the
taxpayer.
Co-funded by the Australian and Tasmanian Governments, Hydro Tasmania is implementing
programs to reduce diesel dependence in these remote communities by 50 per cent and greenhouse
gas emissions by 70 per cent. It includes a wind, resistor and control system project for Flinders
Island, more wind capacity and integrated technology on King Island and bio-fuel substitution for
both systems. The findings of the biodiesel trial at the Currie Power Station on King Island will
determine whether to fully integrate biodiesel into the power station and implement biodiesel at the
Whitemark Power Station on Flinders Island.
The Study also notes that the Tasmanian Government’s King and Flinders Islands $1m Renewable
Energy Fund (over 4 years) is designed to encourage demonstrations of innovative renewable energy
technologies. There are also funding programs under the Australian Government’s Regional
Development Australia package which provide assistance to these remote communities.
There is scope for these programs to encourage the use of biodiesel and other alternative fuels as a
substitute for diesel for electricity generation, in addition to other renewable sources.
Related policies:
o
o
o
o
o

Tasmanian Government’s Bass Strait Island Renewable Energy Fund
Australian Government’s Renewable Energy Demonstration Program
Australian Government’s Regional Development Australia Fund
Tasmania’s Action Plan to Reduce Emissions
Australian Government’s Clean Energy Future package including the Carbon Price.

9.4

Final comments

As has been demonstrated in this Study, there is no single action or “magic bullet” that can mitigate
oil price vulnerability. It is important to note, therefore, that some of the measures included in
section 9.3 above have inter-dependencies and some have common elements. Some may be time
sensitive, and others may be better suited to managing medium to long term risks. In other words,
the complex problem of deeply entrenched societal dependency on oil may require complex
transitional responses.

v

This is paid to Hydro Tasmania. In 2010-2011, it was approximately $7m.
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Of course, the responsibility for Tasmania’s oil price vulnerability does not lie with government
alone. There are roles for individuals, families and communities, small, medium and large businesses,
unions, non-government organisations and other institutions.
The Tasmanian Oil Price Vulnerability Study provides the Tasmanian Government with an opportunity
to acknowledge that the risk of oil price shocks and the underlying trend of high and rising oil prices
will continue for the foreseeable future. This would be an important first step towards building
confidence with all stakeholders who have participated in this Study.
Finally, there are opportunities for all stakeholders to use the research, analysis and findings of this
Study to inform their own decisions in relation to oil price vulnerability. The expectation is that
better informed decisions will lead to improved outcomes for Tasmania. The Study covers a
considerable body of research, analysis and expert opinion and represents a significant contribution
to this wider objective.
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MONASH UNIVERSITY, CLAYTON 3800, AUSTRALIA

Summary
Aim: The purpose of this report is to describe the economic impact on Tasmania of a large increase in
the world price of oil, in order to provide a qualitative and quantitative guide to the vulnerability of the
Tasmanian economy to an increase in the price of oil.
Method: We use the GTAP model of the world economy and the MMRF model of the Australian
economy and its regions to generate economic results from 2011 to 2030 for two scenarios in which the
annual average world price of oil increases: Scenario 1 in which there is a one-off, permanent increase of
65 per cent beginning in 2011; and Scenario 2 in which there are annual increases of 13 per cent for 10
years, beginning in 2011.
The increases in the price of oil of 65 per cent and 13 per cent per annum translate into increases in the
refinery cost of petrol of 50 per cent and 10 per cent per annum respectively. In turn, these translate
into increases in the Tasmanian consumer price of petrol of 22 per cent and 5 per cent per annum
respectively.
Results: A large increase in the price of oil has an immediate, negative impact on output and employment
in the Tasmanian economy. In the long run, output remains below business-as-usual. While the national
economy returns to full employment via reduced growth in real wages in the long run, Tasmania remains
slightly below full employment in the long run.
Growth in Tasmanian GSP in 2011 falls by 0.4 percentage points in Scenario 1, and 0.05 percentage
points in Scenario 2. The immediate impact in Scenario 1 is proportionately greater due to higher short
run structural distortions in the economy. The process of recovery from the shock is driven by reduced
growth in real wages and redistribution of investment into less oil-intensive activities.
In Scenario 1, GSP recovers somewhat from 2012 onwards, with a long run result of 0.3 per cent below
baseline in 2030. In Scenario 2, GSP growth continues to lag behind the baseline through the ten year
period during which the oil price climbs, with the level of GSP falling to 1.3 per cent below baseline in
2020. After the oil price stabilises at its new, elevated level, from 2021 to 2030 national GDP recovers
somewhat but Tasmanian GSP continues to decline due to a diversion of investment funds away from
Tasmania.
The expenditure profile of Tasmanian GSP is also altered. The proportions of net exports and
investment in expenditure on GSP both decline, while the proportion of household expenditure
increases.
There is a long term decline in all fuel-intensive transport activities in Tasmania, including Private
Transport, Air Transport and Road Freight. Manufacturing activities in Tasmania are also negatively
impacted, including Aluminium, Other Metals and Wood Products.
In the short run in Tasmania, the impact of an increase in the price of oil, while negative, is not as
detrimental as it is on the mainland. One reason for this is that bad news for the tourism industry on the
mainland due to rising prices in Air Transport is not transmitted in full because of Tasmania’s relatively
low reliance on international tourism.
In the long run, after the oil price stabilises at its new level (in 2012 in Scenario 1, or 2021 in Scenario 2),
national employment and output gradually recover as the nation’s capital stock is redistributed into less
fuel intensive activities. Tasmania is a net loser of investment from this process, due to its relatively high
proportion of some fuel-using industries. As a result, the long run negative impact on Tasmania’s GSP is
greater than on the mainland.
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Introduction
The Centre of Policy Studies, Monash University, has been commissioned by the Department of
Infrastructure, Energy and Resources in Tasmania to conduct a study of the impacts on the
Tasmanian economy of hypothetical large increases in the world price of oil. The results from this
study will provide a qualitative and quantitative guide to the vulnerability of the Tasmanian economy
to increases in the price of oil, and assist with planning for such an eventuality.
We use MMRF, a large scale dynamic general equilibrium model of the Australian economy, and
GTAP, a general equilibrium model of the world economy, to trace the impact of a large change in
the world price of oil through the industries and regions of the Australian economy. We assume
that changes to the world price of oil start to take place in 2011, and we produce annual results for
the period from 2011 to 2030.
We find that, while an increase in the price of oil has a negative impact overall, there is considerable
variation in performance between industries and between regions. Tasmania is initially well placed in
the national economy to absorb an increase in the price of oil, having no oil or refinery activity and
limited exposure to the declining international market for air travel. However, in the long run, we
find that the Tasmanian economy performs below the national average, losing investment to other
states as the nation’s capital stock is reoriented away from fuel intensive activities.
In the remainder of this section we introduce the two economic models and some statistics on the
usage of oil and its derivatives in Tasmania, Australia and the rest of the world.

Two CGE models
We make use of two Computable General Equilibrium (CGE) models. The Global Trade Analysis
Project (GTAP) model is used to find shifts in trade conditions faced by the Australian economy as a
result of a large increase in the price of oil. These shifts are then imposed on the detailed Monash
Multi-Region Forecasting (MMRF) dynamic model of the Australian economy.

MMRF: A detailed model of the Australian economy
The MMRF model (Adams, Dixon, Giesecke, Horridge, & Wittwer, 2011) is a recursive dynamic,
computable general equilibrium model of the Australian economy and its regions. The version of
MMRF used in this analysis has each of Australia’s eight states and territories modelled as a separate
economy, integrated by inter-regional flows of trade, labour and capital.
The MMRF model has a high level of detail, and identifies 58 industry activities, most of which
produce a single commodity. The exceptions to this are the Refinery industry which produces five
types of fuel commodity (Gasoline, Diesel, LPG, Aviation Fuel and Other Fuel), and the Grains
industry which produces Grains and Bio-fuels. Other important activities identified in MMRF are
Private Transport, and several types of transport margins including separate categories for freight by
each of road, rail, water and air.
The level of sectoral and regional detail, and the capacity to produce dynamic results in MMRF make
it particularly well suited for a detailed analysis of the role of the price of oil in economic activity in
Tasmania.
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GTAP: A comprehensive model of the world economy
The GTAP model (Hertel, 1997) is a multi-regional CGE model of the world economy, in which
regions, corresponding to single countries or groups of countries, are modelled as separate
economies. The regions are linked by inter-regional flows of traded goods, capital and labour.
A worldwide increase in the price of oil has an effect on Australia's trading partners. However, as a
single country model of a small, open economy, in MMRF we assume exogenous foreign currency
import prices and downward sloping export demand schedules. Therefore we use GTAP to
simulate an increase in the price of oil and apply the results from this modelling to inform shifts in
import prices and export demand schedules faced by Australia.
Neither model on its own gives a comprehensive framework for this analysis. Many of the features
of MMRF are not available in GTAP. Some of the features important to this analysis are: the regions
of Australia, including Tasmania; dynamic relationships; and some of the commodity disaggregation
including the identification of several types of fuel and transport. However, we improve upon the
small country assumptions invoked by MMRF by incorporating the GTAP results.

Usage of oil in Tasmania, Australia and the Rest of the World: Some statistics
from the MMRF and GTAP databases
Oil is a fundamental input, directly or indirectly, to all world economies and almost all economic
activity in Australia. It is also a highly traded commodity, with sources of exports concentrated in
several main regions. According to the GTAP database (Narayanan & Walmsley, 2008), over 75 per
cent of world exports are sourced from 6 regions: Western Asiai (41 per cent), Russia (13 per cent),
Norway, Nigeria, North Africa and Mexico (approximately 5 per cent each). Oil is imported by all
major world economies including Australia's major trading partners Japan, China and the USA.
According to the MMRF databaseii, of the oil used in Australia in 2010, 80 per cent was imported,
while of the oil produced in Australia, 80 per cent was exported. More than half of Australian oil
exports are destined for Asia, mainly to Korea (25 per cent), Singapore (21 per cent) and China (12
per cent). Australia's oil imports are mainly sourced from Asian countries, including Vietnam (24 per
cent), Malaysia (19 per cent) and Indonesia (13 per cent), with another 20 per cent sourced from
Western Asia.
In Australia, oil accounts for 73 per cent of inputs to the Refinery industry, which produces the fuels
Gasoline, Diesel, LPG, Aviation Fuel and Other Fuel. These fuels are primarily used by domestic
industry and households. Some Diesel and LPG is exported but Australia is a net importer of
refined fuels.

i

This corresponds to the GTAP region "Rest of Western Asia", which includes most Middle Eastern oil exporting
countries, and is not disaggregated into individual countries. The full list of GTAP regions and the aggregation
used in these simulations is given in Appendix One.
ii
The MMRF database is based on Australian input-output tables from 2005-06 (Australian Bureau of Statistics,
2010c), calibrated to fit national and state macroeconomic data up to 2010 (Australian Bureau of Statistics,
2010a, 2010b).
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Relative to the Australian economy, the economy of Tasmania is skewed towards production of
primary commodities. Tasmania accounts for approximately 2 per cent of Australia’s GDP, but
contributes 16 per cent of national value added in Forestry, 9 per cent in Aluminium, 7 per cent in
Dairy and 7 per cent in Wood Products.iii Forestry and Wood Products are both intensive users of
Road Freight, and Aluminium is downstream from the Alumina industry, an intensive user of fuel.
On the other hand, Tasmania is a relatively small producer of other fuel or freight intensive activities
including Grains, Chemicals and Non Ferrous Metal Ore Mining. The level of activity in Air
Transport and Private Transport in Tasmania is close to the national average. However, the
proportion of international sales of Air Transport in Tasmania is low relative to the mainland.
In Tasmania there is no direct usage of oil and no refinery activity, but the usage of fuel is similar to
the national average. Fuels are mainly sourced from overseas imports (44 per cent), Victoria (22 per
cent) and NSW (17 per cent). Approximately half of all fuel costs are accounted for by Gasoline,
with the remaining half consisting of an even distribution of Diesel, Aviation fuel and Other fuel and a
small amount of LPG.

Sales, $ million

Fuel costs, per cent of total costs

In Tasmania, the most fuel intensive activitiesiv identified in the MMRF database are all transport
related (see Figure 5). These activities represent a variety of sales patterns, including tourism
exports (Air Transport), margin services (Road Freight and Air Transport) and household use
(Private Transport and Air Transport). Private transport is the most fuel intensive activity, with fuel
accounting for around 40 per cent of total costs, followed by Air Transport (30 per cent of costs).

Household
Export
Margin
Other
Fuel intensity
(%, RH Axis)

Figure 5: Sales patterns of fuel-intensive activities in Tasmania, 2011 (source: MMRF database)

Through its usage in margin services, particularly Road Freight, changes in the price of oil are
transmitted through the whole economy. Road Freight and Air Transport are important margins in
Tasmania for primary industries and some manufactured goods (see Figure 6). Road Freight and Air

iii

For a complete list of MMRF activities, see Table 33.

iv

The fuel intensity of an activity is defined as fuel costs as a percentage of total sales.
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Transport margins add approximately 25 per cent to the basic costs of Other Agriculture and
Forestry in Tasmania.
The selected margin intensive commodities in Figure 6 are mainly sold into intermediate usage, with
a smaller component of direct exports and household demand. The final destinations of these
commodities represent all types of final demand. Sheep and Cattle are sold into the Meat Products
industry which sells to both households and exports. Grains and Other Agriculture are sold mainly
to Other Foods, which sells mainly to households with a smaller proportion to exports. Forestry is
mainly sold into Wood Productsv, much of which ultimately ends up in investment expenditure (via
Construction), as do Non-Metal Construction Materials and Cement.

Sales, $ million

Transport costs, per cent mark
up

Note that exports in the MMRF model are valued at their “free on board” price, meaning that the
cost of transporting goods from the factory to the Australian port is included, but increases in the
price of transport from the Australian port to the overseas destination is not taken into account
when reporting transport intensity. However, these transport costs are recognised in GTAP so
they are taken into account in the calculation of export demand shifts in our simulations.

Other
Export
Household
Intermediate

Transport intensity (%, RH
Axis)

Figure 6: Sales patterns of Tasmanian transport-intensive activities, 2011 (source: MMRF database)

v

“Forestry” corresponds to ANZSIC subdivision 03, and includes the activities Forestry and Logging. “Wood
Products” corresponds to ANZSIC divisions 231 and 232 and includes Sawmill Product Manufacturing (ANZSIC
231: Log Sawmilling, Wood Chipping and Timber Resawing and Dressing) and Other Wood Products (ANZSIC
232: Plywood and Veneer Manufacturing, Fabricated Wood Manufacturing, Wooden Structural Component
Manufacturing and Wood Product Manufacturing not elsewhere classified.). “Wood Products” does not
include ANZSIC division 233 (Paper and Paper Product Manufacturing).
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Modelling an increase in the price of oil
We simulate two scenarios in which we shock the average annual world price of oil. Results are
produced for a twenty year period from 2010 to 2030, with the initial shock to the price of oil
occurring in 2011 in both scenarios.
Results for Tasmania are derived from the MMRF model of the Australian economy and its regions.
A twenty-year baseline is constructed, taking into account expected economic changes due to
population and productivity growth. Results are reported as deviations from this baseline.
Because Tasmania operates as a small open economy within the world economy which is also
impacted by the shock to the price of oil, we also implement the shock in the GTAP model of the
world economy. Results from the GTAP modelling are used to inform shifts in world trading
conditions for Tasmania.
The model is solved using the GEMPACK suite of specialised CGE modelling programs (Harrison &
Pearson, 1996). In this section we document the main assumptions under which the simulations are
conducted in both models.

Two Oil Price Scenarios
We take two scenarios in which there are hypothetical increases to the price of oil, and analyse the
effects on the Tasmanian economy. In both scenarios we implement unanticipated, permanent
shocks to the average annual price of oil, as summarised in Table 28.
In Scenario 1, we model a one-off, permanent increase in the annual average refinery price of fuels of
50 per cent, taking place in 2011. This is equivalent to an increase of 65 per cent in the annual
average price of oil, or 22 per cent to the annual average price paid “at the pump” for gasoline in
Tasmania in 2011. It is also equivalent to a increase in the average annual price of a barrel of oil in
2011 from $69 in the base case to $114 in the perturbed database.
In Scenario 2, we model an increase in the annual average refinery price of fuels of 10 per cent,
every year from 2011 to 2020, compounding to a total increase of 159 per cent. This is equivalent
to an increase of 13 per cent per annum to the annual average price of oil, or 5 per cent to the price
paid “at the pump” for gasoline in Tasmania.
In both scenarios, the shock is calculated to be over and above the national CPI. Therefore a 22 per
cent increase in the consumer price of gasoline can be thought of as a nominal increase of perhaps
23 per cent, which might increase the CPI by 1 per cent.
The cost of refining oil into fuels (gasoline, diesel etc.) is not expected to change substantially;
therefore the percentage increase in the price of oil is greater than the percentage increase in the
price of refined fuels (refinery price). The price of gasoline when it reaches the Tasmanian
consumer also includes transport and retail margins and taxes (excise and GST) thus the percentage
increase is smaller still.
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Modelling Assumptions
The modelling assumptions are discussed and justified in this section. Other than the standard
MMRF modelling assumptions,vi the main assumptions in these simulations are:
-

-

-

-

-

Increase in price of oil simulated in GTAP is assumed to be attributed to fall in global
reserves of oil;
Increase in price of oil assumed to be uniform across all regions of the world;
MMRF is used to produce detailed results for Tasmania and Australia under global
conditions informed by results from GTAP simulation;
GTAP short run results applied to dynamic MMRF model in initial year; smooth progression
assumed to long run results
applied in tenth year;
Table 28: Summary of Scenarios and Price definitions
Australian prices for Oil and
Fuels assumed to equate to
Sc.
Sc.
Concept
Definition
world prices;
(a)
1
2(b)
Large increase in domestic oil
price assumed not to affect
profits in oil industry;
No endogenous changes in
technology (particularly in regard
to fuel use in Private Transport);
and
No endogenous policy response
from any level of government.

Table 29 gives a comparison of some of
the features of GTAP and MMRF. While
MMRF is more suitable for producing
detailed results for Tasmania due to its
regional disaggregation and identification
of many commodities closely linked to
oil,
GTAP
provides
the
global
environment to be imposed exogenously
on MMRF.

Price of Oil

World price of a barrel
of oil

65%

13%

Refinery
Price of
Gasoline

Price of Gasoline when
it leaves the refinery.
Includes cost of oil and
refinery process.

50%

10%

Tasmanian
Consumer
Price of
Gasoline

Price of Gasoline when
it reaches Tasmanian
consumer. Includes
Refinery price, retail
and transport margins,
excise tax and GST.

22%

5%

(a)

Shock applied in 2011 only

The GTAP model is used to simulate an (b) Shock applied every year from 2011 to 2020
increase of 50 per cent in the Australian
producer price of petroleum products. The price increase is assumed to occur as the result of a
decrease in global reserves of oil leading to a uniform increase in oil prices from all regions of the
world. This could be interpreted as either (a) a genuine decrease in oil reserves as in a "peak oil"
scenario, or (b) an increase in global economic growth which effectively reduces the share of oil
reserves relative to world demand and the world endowment of productive resources. GTAP is a
comparative static model, producing results that are interpreted as differences from where the
economy would otherwise have been. Although the counterfactual scenarios in interpretations (a)

vi

(Adams, Dixon, Giesecke, Horridge, & Wittwer, 2011)
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and (b) are quite different, the model solves for the effects attributable to our shock to the oil price
under either interpretation.
For Scenario 1, we produce two sets of results from GTAP, corresponding to short run and long
run environments in which the Australian refinery price of petroleum products in increased by 50
per cent. In the short run, we assume that stocks of capital in each regional sector are fixed.
Furthermore we assume that consumer real wagesvii are fixed in each region and employment
adjusts to accommodate this. Therefore in the short run we assume that unemployment is possible.
In the long run we assume that stocks of capital in each regional sector have had time to adjust to
the change in the price of oil. We also assume that employment has had time to return to its
baseline level accompanied by an adjustment in real wages.
For Scenario 2, we use the same short run and long run environments in GTAP. We simulate an
increase in the Australian refinery price of petroleum products of 10 per cent in the short run and
160 per cent in the long run, equivalent to 10 per cent per annum compounded over 10 years.
Table 29: Comparison of GTAP and MMRF models

Feature

GTAP

MMRF

Regions

World-wide coverage with individual
regions corresponding to whole
countries or groups of countries

Australia only, with regions
corresponding to states and
territories, and some results at substate level

Industries/
Commodities

Up to 57 industries each producing
single commodity, including "Oil" and
"Petroleum, coal products".

58 industries and 63 commodities,
including Oil, bio-fuel and five
varieties of oil based fuel and private
transport.viii

Dynamics

No: short run and long run
environments are simulated

Yes: solution is computed as a series
of yearly results

Natural Resources

Identified as an input to production

Not identified. Resource "rents"
effectively captured in return to
capital.

Trade conditions

Uses Armington assumption of
imperfect substitution between
domestic and imported varieties.
Solves for all bilateral trade flows.

Uses Armington assumption. Price
taker for imports. Faces exogenous
downward sloping demand curve for
exports.

vii

nominal wage deflated by regional CPI
GTAP contains more agricultural disaggregation. MMRF has more detail of commodities that are closely
linked to oil.
viii
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We make one other restriction on the GTAP model in both environments. Because the shock to
the oil price brings “bad news” to almost all sectors in all regions of the world, consumption and
output of all commodities is negatively impacted. We make one exception to this, which is that we
assume that world output of coal and gas is unchanged. In GTAP, substitution between energy
commodities is not explicitly recognised, so this assumption is intended to capture this possibility.
The results from GTAP are imposed on the MMRF model to inform shifts in export demand
schedules and import prices. Because MMRF is a dynamic model, the GTAP short run and long run
results are applied at different stages of the simulation. In both scenarios, the short run results are
used to shock MMRF in the first year (2011). The long run results are reached in the tenth year
after the shock. In the intervening years, we assume a smooth progression from the GTAP's short
run results to its long run results.
In the remainder of this section, we introduce the extra alterations to the standard MMRF
assumptions which are required in order to apply the GTAP results (the "GTAP shocks") in the
MMRF framework. Firstly, with the trade balance determined by the GTAP shocks, the balance on
the income account is also determined if the current account balance is to remain neutral.
Therefore domestic savings or investment is effectively determined. We choose to endogenise the
savings rate to accommodate the GTAP shocks.
In MMRF, Armington's assumption of imperfect substitution between domestic and imported
varieties applies to all commodities. This enables the prices of imported and domestic varieties to
differ without massive switches from domestic to imported or vice versa. For most commodities,
we retain this assumption. However, for Oil and Refinery products (fuels) we assume that
movements in domestic and imported prices are equal. This is because (a) these products are not
highly differentiated, and (b) there are very large changes in the prices of these products, leading to
unrealistic substitution between imported and domestic varieties. By effectively fixing the domestic
price to the import price, we need to endogenise another variable. We choose the price index for
"Other Costs". This acts as a tax on production (although it is not collected by any government).
This has the additional feature of encapsulating increased rents on reduced natural resources of oil,
which is not built in to the default version of MMRF.
Another non-standard feature of MMRF as used in this analysis is the ability to incorporate capital
idling. This specification is based on Dixon and Rimmer (2011) and was originally designed to reflect
the behaviour of economies in recession. Recession-like behaviour may also occur as a result of a
large increase in the price of oil. By relaxing the usual CGE assumption of full utilisation of capital,
we limit large falls in capital rental rates which would usually lead to a fall in the terms of trade and
an increase in net exports.ix Furthermore, for very capital intensive activities, such as Private
Transport, allowing capital idling enables a faster response to the oil price shock.
An extra feature of MMRF which is important for this simulation is the ability for industries to
substitute between freight by road or by rail. The model contains extra equations for inter-modal
substitution based on the relative prices of these two methods of freight.

ix

or, in this simulation (where trade is completely determined by the GTAP shocks), a change in the domestic
rate of saving.
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Finally, taxes in MMRF are usually assumed to be ad valorem taxes. However the tax on fuel used
for private transport is modelled as an excise tax.

Basecase – Special features
The default MMRF basecase reflects reasonable assumptions about population growth and general
productivity growth. We use a modified version for this study, in which we pay special attention to
fuel usage.
In 2010, the Bio-fuel industry is still in its infancy. This type of fuel is forecast to provide around 25
per cent of the fuel required for transport in 2030. The growth in Bio-fuels as a replacement for oilderived fuels used in Private Transport has been incorporated into the baseline forecast.
The share of oil in total costs in the basecase is an important determinant of our simulation results.
If we do not take into account the diminishing importance of oil, we may overestimate the
importance of an increase to the oil price, particularly in the long run results. Note that we
implement this as a feature of the basecase and not as an increase in bio-fuel usage induced by the
shocks to the price of oil.

Results
While a shock to the world price of oil has world-wide economic impacts, our aim is to report
impacts on Tasmania. It is necessary to take a “tops-down” approach in understanding many of the
results. That is, we introduce macroeconomic impacts at the national level (such as impacts on the
national labour market) before progressing to Tasmanian results.
We begin with a brief outline of results for world trade balances, followed by short run and long run
macroeconomic results for Australia.
This provides a framework in which to present
macroeconomic and industry results for Tasmania. We give a detailed discussion of Scenario 1,
followed by a comparison of the two scenarios, as many of the key drivers are the same in both
scenarios.
Results are presented as percentage deviations from the base line unless otherwise stated. For
example, in Figure 7 below, the consumer real wage grows by approximately 2 per cent per annum
over the simulation period, the “base case”. The shocks applied in Scenario 2 result in a lower
trajectory for the consumer real wage, shown in the “perturbed solution”. Nonetheless, the
consumer real wage increases in every year. The result that we report is the difference between the
base case and perturbed solution, shown in the “deviation” series. Note that in this example and
many others, when we refer to this as a “fall below baseline” we do not mean to suggest that the
consumer real wage has fallen in absolute terms.
Results from MMRF are calculated on a year to year basis. Therefore the results from our modelling
of Scenario 1 should be interpreted as economic outcomes that are attributable to a one-off,
permanent increase of 65 per cent in the annual average price of oil.x While we have implemented
the shock to take place in 2011, the qualitative results are readily interpretable as effects attributable

x

Similarly, results from Scenario 2 are attributable to an increase of 13 per cent in the annual average price of
oil every year for ten years.
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to an increase in the annual average price of oil at any time. In the real world, this hypothesised
increase in the price of oil would take place against the background of a variety of unrelated changes,
so it is important to note that the model results reported here are just those effects which may be
attributed to the an increase in the price of oil.

percentage deviation from
baseline

Detailed results are given in Table 30 to Table 37.

base case
perturbed solution
deviation

Figure 7: Results for Consumer Real Wage, Scenario 2 (Source: MMRF modelling)

Scenario 1
World results (GTAP)
Results from the GTAP model show that in the short run, world output of all commodities declines
as a result of an increase in the price of oil. Short run growth in world output (GDP) falls by 2.7
percentage points. The largest percentage declines are in the output of Oil (-7.8 per cent),
Petroleum (-7.7 per cent) and Air Transport (-4.2 per cent). Commodities for which oil or fuel is a
significant input also experience increases in price,xi including Air Transport (11.2 per cent) and
Chemical and Rubber Products (2.2 per cent).
We find that Australia’s trade balance moves very slightly to deficit in the short run (Figure 8). The
large oil exporting regions Western Asia, Russia, and the Rest of the Worldxii experience a large
movement towards trade surplus, counteracted by East Asia and South and Southeast Asia moving
towards deficit. The move to surplus in oil exporting regions can be attributed to the large price
increase that they receive for oil, reflected in the increase in the terms of trade. In quantity terms
there is a fall in net exports from these regions. Similarly, the fall in the trade balance in East Asia
and South and Southeast Asia is due not to a change in the quantity of exports, but to a decline in
the terms of trade in these regions. We find only small changes in the trade balances of the
remaining regions.
In percentage terms, the increases in imports to Western Asia and the Russian Federation are large
(14 per cent and 9 per cent resp.), and may appear to be unmatched by an increase in exports from

xi

Price increases are relative to the Australian CPI.
The Rest of the World includes major oil producing regions Norway, Nigeria and North Africa. See Appendix
One for the complete definitions of GTAP regions.
xii
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any region. However, imports to these regions are small, and the large percentage increase equates
to a very small percentage increase in exports from East Asia.

Imports (RH axis)

Exports (RH axis)
Terms of Trade (RH axis)

Percentage deviation from base

Deviation from base, $US million

Trade balance (change, LH axis)

Figure 8: World trade, short run results (Source: GTAP modelling)

Macroeconomic results for Australia (MMRF)
The increase in the price of oil works its way through the economy via increases in the prices of fuel
and transport margins. For fuel-using activities with high fixed capital, the increase in fuel costs
depresses profits. On the other hand, for fuel-using industries with relatively high labour to capital
ratios and less scope for profit reduction, higher costs are passed on to consumers and sales and
employment tend to fall.
Because we assume a national labour market, the trajectories of the real wage and cost of labour are
best understood in the national context, which is discussed first (GDP: Components of Supply). This
is followed by the disaggregation of GDP into its expenditure components, again at the national level
(GDP: Components of Expenditure). The national wage and investment results are then important
factors in determining the results for Tasmania, discussed in the following subsection (Tasmania:
Macroeconomic Results). The expenditure disaggregation is the key to understanding industry
results for Tasmania (Tasmania: Industry Results).

GDP: components of SUPPLY
The initial response to the increase occurs before industry specific capital has time to adjust and
occurs through changes in employment. Initially (within the first year) we find that on average, the
increased fuel price depresses profitability, effectively increasing the national producer real cost of
labourxiii. In aggregate we see a decrease in employment (hours)xiv and therefore in output and GDP

xiii

We define the producer real cost of labour as W/P, i.e. the nominal wage (W) deflated by P, the average
cost of primary factors (Labour, Land and Capital). We assume a “sticky” wage so movements in the nominal
wage, W, are assumed to be small. With the fall in the return to capital, there is a fall in P. Therefore, W/P
increases.
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(Figure 9). In other words, with increased costs, producers switch away from labour, the variable
factor of production, while bearing a fall in returns on the fixed factor, capital. In subsequent years,
we find that an adjustment of the national producer real cost of labour to around 0.4 per cent below
the base case ensures that national employment returns to its business-as-usual level.xv The impact
on Tasmania is discussed below.
The other important component of GDP is capital. We assume that capital stocks cannot adjust
quickly, as the capital available for production in any year is formed by investment in the previous
year. The investment decisions in 2010 were made without anticipating the oil price shock.xvi
Therefore capital stocks are fixed at the base line level for 2011. However, the quantity of capital in
use falls slightly because rental rates fall and so some capital is assumed to become idle.
The initial reduction in national employment reduces the marginal product of capital, stifling
investment. Therefore in 2012, the year following the shock, the nation’s stock of capital falls below
base line. Through the medium term investment remains below baseline and capital gradually falls
further below its baseline level. As employment returns to base line, enabled by the wage
adjustment, investment recovers partially and the nation’s volume of productive capital settles at
around 0.5 per cent lower than the base case. Thus the long term consequence of the shock is a
smaller national capital stock, and a lower marginal product of labour reflected in the lower wage.

percentage deviation from
baseline

GDP, a combination of labour and capital, falls below baseline immediately following the shock. As
employment recovers but capital slowly falls, GDP returns towards the base case level, but remains
around 0.25 per cent below business-as-usual in 2030.

Producer real cost of labour
Labour
Capital
GDP

Figure 9: Macroeconomic outcomes, Scenario 1 (Source: MMRF modelling)

xiv

We find results for labour as an input to production, that is, employment in hours. Our modelling does not
distinguish between a change in labour input attributed to a change in hours worked per employed person,
and a change in labour input attributed to a change in the number of persons employed.
xv
Note that under business-as-usual conditions in the base case, we expect annual growth of 2 to 3 per cent in
the real wage with no loss of employment. Our simulation result simply implies that the real wage grows at a
slightly slower rate to maintain base case employment in the long run.
xvi
While the possibility of an oil price shock is almost certainly factored into many investment decisions, our
assumption is simply that the capital stock for 2011 was formed by investment in 2010, and cannot be changed
within the year the shock occurs. The shock to the oil price has a profound effect on investment in 2011, and
hence on capital stocks for 2012.
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The size of this result may be justified in the following terms. Nationally, fuel costs account for
around 1.9 per cent of total costs. The increase in fuel costs of 25 per cent to household
consumers of Private Transport, and around 50 per cent to most other users (e.g. Road Freight and
Air Passenger Services) average out to an increase of 40 per cent in fuel costs. Thus total costs
increase by around 0.8 per cent. A rule of thumb is that an increase of one per cent in input costs
translates into a decrease of 2.5 per cent in capital rentals in the short run.xvii The result from
MMRF is a fall in capital rental rates averaging 2.2 per cent.
To demonstrate the impact on GDP of the change in the capital rental, the following two equations
describe some of the main mechanisms in the MMRF model.
(

)

(1)
(2)

where
l, k and y are respectively the percentage changes in labour, capital and value added;
pL and pK are respectively the percentage changes in the nominal prices of labour and capital;
SL and SK are respectively the shares of labour and capital in aggregate value added; and
σ is the labour-capital substitution elasticity (a parameter).
Equation (1) is a simplified version of the production function used in MMRF. It simply states that
changes in the labour to capital ratio are related by changes in the relative prices of labour and
capital. The sensitivity of these changes is governed by the substitution elasticity σ, which is set to
0.5 in MMRF. The nominal price of labour, or consumer wagexviii, is assumed to be a slow moving
variable. Due to downward pressure in the labour market, our modelling finds that it falls by 0.7 per
cent. Capital, k, is usually assumed to be fixed. In this simulation, we allow for some capital idling
and find a small fall in k of 0.1 per cent. Thus with the fall in capital rentals (pK) of 2.2 per cent, we
find that labour falls by 0.8 per cent, consistent with the result from MMRF.
Equation (2) is a simplified version of the GDP income identity, which simply states that output is a
share weighted sum of labour and capital inputs. With labour and capital shares of 60 per cent and
40 per cent respectively, the simplified result for output is thus 0.52 per cent, within range of the
MMRF result of a fall of 0.57 per cent for GDP.
Readers will note that relative to world GDP, which falls by 2.7 per cent in the short run, the
negative impact on Australian GDP is quite small. There are two reasons for this: (a) that Australia
has genuine advantages relative to the rest of the world under the scenarios modelled; and (b)
because of differences in the two CGE models used. Firstly, Australia does perform relatively well.
Coal, for which we assume world output is fixed, is a relatively important commodity in Australia,
and to a lesser extent so is Gas. Furthermore, the Australian variety of Chemicals, Rubber and
Plastic uses a low proportion of both Oil and Petroleum Products relative to the world average,
opening up an advantage for Australia in Chemicals, Rubber and Plastic. With the Australian

xvii

Broadly speaking, intermediate inputs account for 50 per cent of total costs, labour for 30 per cent and
capital for 20 per cent. If nominal wages are fixed in the short term, then an increase in input costs is
absorbed by a fall in capital rental rates. Given the relative shares of intermediate inputs and capital, a one
per cent increase in the cost of intermediate inputs is absorbed by a 2.5 per cent decrease in capital rentals.
xviii
Recall that the CPI is the numeraire.
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industries Coal, Gas and Chemicals, Rubber and Plastic performing relatively well, the impact on
Australian GDP is reduced.
There are several reasons why differences between the GTAP and MMRF modelling approaches
contribute to the difference between the results for Australian and World GDP. Firstly, results
derived from GTAP such as the result for world GDP have a tendency to be larger than results
derived from MMRF, such as the result for Australian GDP. This is in large part due to the greater
level of detail in the MMRF model, particularly in the identification of industry specific capital stocks
for 58 comparatively narrowly defined industries. Fixed capital stocks by industry tend to limit the
ability of industries to adjust, particularly capital-intensive industries such as Oil and Refinery. With
less industry detail, as in GTAP, capital specificity is reduced, increasing the degree of flexibility. A
second difference between MMRF and GTAP is in the modelling of the labour market. In GTAP, real
wage growth is assumed to be fixed, whereas in MMRF, there is some flexibility in real wages.
Under fixed real wage growth in GTAP, the fall in labour (and hence GDP) is greater than it is in
MMRF, where there is some downward adjustment in real wage growth. Note that MMRF, as a
detailed model of the Australian economy, is our primary source of results, and the GTAP model
was only used to inform terms of trade conditions faced by the Australian economy and imposed on
the MMRF model.

GDP: Components of expenditure
We find that consumption, investment, and trade, the main expenditure components of GDP, each
react differently to the oil price shock. Firstly, the GTAP modelling shows a slight decline in the
trade balance, and we impose this result on MMRF. Secondly, the large fall in rates of return means
that investment falls as a proportion of GDP. Therefore we find that the share of household
consumption in GDP increases (although household consumption also falls below the base case).
This is achieved by a fall in the household savings rate and a long run increase in national foreign
liabilities. Thus we find that in the long run, GNP is 0.33 per cent below baseline, exceeding the fall
in GDP by 0.08 percentage points.
Investment is slow to recover in the two years following the initial shock. In 2011, the large shock
has an adverse effect on rental rates in some activities, and we assume that some existing capital is
idle as a result. We assume this has a dampening effect on investment in subsequent years because
some idle capital will be reinstated, displacing new investment. This “dip” in 2012 and 2013 is also
the reason for the mirroring “hump” in household consumption.
The oil price shock has a negative impact on household income, despite the increase in the producer
cost of labour. From the consumer point of view, the real wagexix does not increase, because
consumer prices increase relative to producer primary factor costs. This is because consumer
prices include a component of direct imports, which increase in price.xx
The economy gradually restructures away from fuel intensive activities via a change in the industry
composition of investment and capital stocks, as investment funds are attracted to less fuel intensive
activities. This enables GDP and its expenditure components to recover somewhat from the initial
short run impacts.

xix
xx

The nominal wage deflated by the consumer price
Recall Australia is a net importer of fuel.
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percentage deviation from baseline

Consumption
Investment
Trade Balance *

GDP

* The measure reported here is the deviation from baseline in the trade balance as a percentage of GDP.
Figure 10: Expenditure on GDP, Scenario 1 (Source: MMRF modelling)

Tasmania: Macroeconomic results
We find a decline in economic activity in Tasmania, albeit to a lesser extent than in the mainland
states in the short run and a greater extent in the long run. GSP in Tasmania falls 0.4 per cent
below the base case in 2011, and labour falls 0.6 per cent below the base case. In the short run,
Tasmania is insulated from the fall in output relative to the mainland because it is a relatively small
producer of the activities which experience immediate decline, including Oil, Refinery, Motor
Vehicles and Parts and Air Transport. However, there is still a negative impact overall, on many
activities including Private Transport, Road Passenger Transport and Road Freight.
As the real wage falls, labour recovers, returning to its basecase level in 2017, approximately 2 years
ahead of the mainland. However, Tasmania’s short run advantage is gradually eroded as investment
in the state falls behind national investment, impacting on industry capital stocks. From 2023
onwards, Tasmanian output is more adversely affected than the mainland states. Recalling that
wages are determined in the national labour market, tying down the labour to capital ratio in each
region, employment in Tasmania also falls below the baseline in the long run.xxi In effect, the wage
does not fall by enough to maintain labour at its basecase level in Tasmania in the long run.

xxi

Relative to the nation, this may be attributed to higher unemployment in Tasmania, or net interstate
emigration from Tasmania, or a combination of both.
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Labour

Capital

GDP (national)

Capital (national)
Figure 11: Macroeconomic outcomes for Tasmania, Scenario 1 (Source: MMRF modelling)

percentage deviation from baseline

With a relatively high proportion of commodities for which exports fall, the Tasmanian trade balance
moves towards deficit. Similarly to the mainland states, investment in Tasmania falls suddenly and
recovers slowly. However, in the long run investment settles at almost 1 per cent below baseline,
compared to the long run result for national investment of just over 0.5 per cent below baseline.
With the relatively large falls in exports and investment, we find that household consumption
increases its share of GSP, remaining close to its base case level. There is also an increase in net
interstate exports.

Investment

Consumption

Exports

Imports

GSP

Figure 12: Expenditure on GSP, Tasmania, Scenario 1 (Source: MMRF modelling)

The increase in household consumption relative to GSP is enabled by a decrease in household
savings. This leads to a reduction relative to baseline of 1.3 per cent in income attributed
Tasmanian-owned factors (equivalent to the national concept of GNP) of in the long run.
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Tasmania: Industry results
The macroeconomic picture provides an overview of the response to an oil price shock. Therefore,
we expect to find that on average, industry activities are reduced by about 0.4 per cent (the fall in
GSP) in the short run (i.e. 2011). However, there is considerable variation between industries,
depending on their fuel intensity and their sales patterns.
For example, capital intensive activities respond more slowly than labour intensive activities. The
results for expenditure on GSP suggest that, with the exception of fuel intensive activities, household
consumption activities expand at the expense of investment activities. Results for trade exposed
activities are largely determined by outcomes from the GTAP simulation. Selected industry results
are given in Table 33. We discuss the initial response followed by long term results in this section.

Initial response
In Tasmania, the immediate response to the increase in the oil shock is greatest in Air Transport,
Motor Vehicles and Parts, and Private Transport. The transport activities rely directly on fuel inputs
and the Motor Vehicles and Parts industry is an important input to both intermediate expenditure
and investment expenditure in Private Transport.
Tourism activities (Accommodation and Hotels, Road Passenger Services, Air Transport and Other
Services) are treated as a tourism “bundle”, so the increase in the price of Air Transport drags down
exports of all four commodities. For each of these activities, the extent to which total output
decreases is determined by the significance of exports in total sales. Air Transport, with exports
accounting for over 25 per cent of Tasmanian sales, experiences a greater decline than
Accommodation and Hotels and Road Passenger Services, for which exports accounts for less than
10 per cent of sales, and Other Services, for which exports accounts for less than 1 per cent of
sales.
Results for output of several activities are influenced by the result for household consumption. We
find that household consumption performs well relative to GSP, losing only 0.1 per cent in 2011.
This is because, with the decline in net exports determined by conditions on world markets, and the
decline in investment, the share of household consumption in GSP increases. This is enabled by a
decline in the household saving rate.
Results for output of the main household consumption commodities (Dwellings, Private Transport,
Other Food and Accommodation and Hotels) are mixed. Real aggregate household consumption
falls by 0.1 per cent. As a direct result of the fuel price increase, the use of Private Transport falls by
almost 2 per cent. Given that Private Transport accounts for around 10 per cent of household
expenditure, on its own this suggests a fall in total household expenditure of 0.2 per cent.
Therefore, there are real increases in household consumption of most other items, including Other
Food and Accommodation and Hotels, which increase by 0.4 per cent and 0.6 per cent respectively.
Note also that there are falls in the prices of imported Other Food and Accommodation and Hotels
(which become cheaper because of the fall in international tourism) which enable increases in
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consumption of these commodities.xxii Finally, household consumption of Dwellings does not change
in the short run due to fixed capital, but relatively strong household consumption leads to an
increase in investment in Dwellings (a Construction intensive activity).
The decrease in aggregate investment in Tasmania of 1.3 per cent means that activities which rely
heavily on investment expenditure generally perform below average. These include Business
Services, Other Manufacturing, and Motor Vehicles and Parts. The exception is Construction, which
declines by 0.5 per cent, well above the average for investment activities. This is because of the
relatively strong result for Dwellings in the household sector.
The other important fuel intensive transport activity, Road Freight, declines by 0.81 per cent in
Tasmania. The output of Road Freight is highly dependent on the fortunes of the margin intensive
industries identified in Figure 6. The primary production activities, especially Forestry, all decline as
a result of reduced demand for exports. As a result of the fall in investment, output of Cement also
falls, but there is a small increase in the output of Non Metal Construction Materials, an important
component of Dwelling construction.
Other activities to perform below the state average include Textiles, Clothing and Footwear (TCF),
Wood Products and Forestry. The fall in TCF may be attributed primarily to reduced export
demand, and also to an increase in imports. These results are driven by the GTAP world modelling.
The fall in output of Wood Products and Forestry is also due to reduced demand for exports.
Finally, we find that in Private Transport some capital stock (motor vehicles) is not fully utilised from
2011 to 2013 (Figure 13), underlying a decline in use of Private Transport. Because we assume that
householders make their decision to invest in capital on a yearly basis, without anticipating the oil
price shock, the capital stock in existence in 2011 is determined in 2010 and cannot change.
However, the rate of returnxxiii falls sharply, affecting investment in motor vehicles so that in the
years following the shock, we find that there is a decrease in investment in Private Transport.
Capital in use is below capital in existence until 2014, by which time the stock of motor vehicles has
adjusted.
Use of Private Transport is directly correlated with vehicle kilometres driven, so the modelling
shows a fall below baseline of between 1 and 2 per cent in kilometres driven in the short run, falling
to almost 3 per cent below baseline in the long run.
We find that the increase in the non-capital cost Private Transport in Tasmania is 12 per cent in the
first year.xxiv The fall in the use of Private Transport of just below 2 per cent implies an own price
elasticity of around -0.15, and an elasticity with respect to the price of petrol of -0.08. These
estimates are commensurate with various estimates reported by the Bureau for Transport
Economics (Bureau of Transport Economics, 2011).

xxii

Both Other Food and Accommodation and Hotels also have a significant component of exports which
counteract the increase in consumption, for a decline in the total output of both activities.
xxiii
In the case of Private Transport, this can be thought of as the value of the service car owners receive from
their cars, rather than an actual monetary dividend. We can imagine that all car owners actually rent their
cars, from themselves.
xxiv
Fuel accounts for around 60 per cent of the non-capital cost of Private Transport: a price increase of 22 per
cent therefore suggests an increase in total running costs of 13 per cent. The remaining difference is
attributed to a fall in other costs such as repair and maintenance (Motor Vehicle and Parts).
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Figure 13: Capital stocks in use and in existence in Private Transport in Tasmania, Scenario 1 (Source: MMRF modelling)

Long term results
The long term results discussed here relate to the year 2030. The long run result for GSP is a
deviation of 0.3 per cent below baseline, which may be taken as the average result for Tasmania’s
individual activities. As with the initial response, there is considerable variation around this result.
In the long run, as capital stocks have time to adjust, industry responses are influenced by fuel
intensity and exposure to exports, which decline in Tasmania. We find a negative impact on export
activities such as Non Ferrous Metal Ore Mining (NFMOM) (-2.8 per cent), Wood Products (-4.0
per cent), Aluminium (-4.4 per cent) and Other Metals (-4.9 per cent). Due to their capital intensity,
these industries are slow to adjust and did not feature large drops in output in the short run. Other
than NFMOM, Tasmania is a large producer of these activities relative to its size. This contributes
to the fall in investment in Tasmania relative to the mainland.
Activities which increase output in the long run include Chemicals (3.0 per cent) and Rubber and
Plastics (1.6 per cent). Nationally there is also an increase in Gas (7.9 per cent). The GTAP
modelling showed that Australian exports of these commodities would increase. Chemicals and
Rubber and Plastics exports increase because Australian varieties of these products contain a lower
proportion of oil inputs and therefore have a lower increase in costs. In the long run, capital stocks
in these industries have time to adjust upwards, enabling an increase in output. Tasmania produces
no Gas, and is a relatively small producer of Chemicals and Rubber and Plastics, so the gains from
these activities are made mainly outside Tasmania. This, and the fall in investment in the
aforementioned activities which are highly represented in Tasmania, is the reason investment in
Tasmania lags behind the mainland in the long run.
The higher price of fuel into the long run means that investment that was otherwise used to build
capital for use by fuel intensive activities is available for less fuel intensive activities. Therefore
another set of activities with above-average results for output is Dwellings (0.34 per cent) and
activities related to Dwellings including Construction (-0.06 per cent), Private Heating (0.25 per
cent) and Private Electricity (0.30 per cent).
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Scenario 2
In Scenario 2, we simulate a gradual increase in the price of oil by 10 per cent per annum for 10
years, for a total increase of 160 per cent by the tenth year. Again, we use the GTAP model to
model an increase in the Australian refinery price of gasoline. We run two simulations in GTAP: a
short run closure in which the refinery price increases by 10 per cent, and a long run closure in
which the price increases by 160 per cent. We assume a smooth transition from the short run to
the long run results over 10 years in our dynamic MMRF simulation. Because of differences in the
calibration of the two models, the Tasmanian refinery price of gasoline in MMRF does not increase
by exactly 10 per cent per annum but the discrepancy is small (Figure 14).

percentage deviation from
baseline

Qualitative results are similar to results in Scenario 1. There are some differences due to the speed
of adjustment. For example, in 2011, the impact on GSP in Scenario 2 is only one-eighth the impact
in Scenario 1, although the shock is one-fifth the size. This is because the smaller shock creates less
distortion in the labour to capital ratios in the economy.

Scenario 1
Scenario 2

Figure 14: Tasmanian refinery price of gasoline in Scenarios 1 and 2 as implemented in MMRF

In Figure 15 we see that compared with Scenario 1, GDP falls more slowly. By 2015, when the
deviation in the price of fuel is around 65 per cent above basecase in both scenarios, GDP is has
fallen further below baseline in Scenario 2 than in Scenario 1. This is because capital stocks and
wages have started to adjust in Scenario 1, where the shock is five years “old”, exceeding the
“average age” of the shock in Scenario 2.
In Scenario 2, the contraction in GDP peaks at around 1.4 per cent in 2020, when the refinery cost
of petrol has risen to 160 per cent above base line, over three times the increase in Scenario 1.
Because the increase occurs gradually, this is less than three times the peak of the contraction in
Scenario 1, which occurs in 2011. This is because the economy has had time to adjust, which can be
seen in the fall in the real wage, and the slowing of the rate of decline in employment. The long run
effect is a fall in GDP of 1.2 per cent.
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percentage deviation from
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GDP (S1)
GDP (S2)
Real Wage (Employer)
Labour

Figure 15: Macroeconomic outcomes, Scenario 2 (Source: MMRF modelling)

percentage deviation from
baseline

The drivers of results for Tasmania in Scenario 2 are similar to Scenario 1. In the long run,
Tasmanian GSP underperforms compared to the mainland states, particularly in exports.
Consumption, Investment and the balance on foreign trade in the long run all fall below the base
case by more than GSP. This is offset by an increase in the trade balance on interstate trade.

GSP (Tasmania)
GDP (National)
Consumption
Exports (foreign)
Imports (foreign)
Investment

Figure 16: GSP in Tasmania compared to the national average, Scenario 2 (Source: MMRF modelling)

Industry results in Scenario 2 are similar to results in Scenario 1. Several commodities for which
exports fall are identified in Figure 17. There are large percentage increases in exports of Chemicals
and Iron Ore. However, these commodities are relatively small contributors to the Tasmanian
economy.
Usage of fuel intensive Private Transport, Air Transport and Road Freight Services in Tasmania fall
below base case (Figure 18). When the price of oil stabilises at its new, elevated level after 2021,
Private Transport continues to decline, albeit more slowly, as the capital stock slowly adjusts to the
new price. There is an upwards kink in output of Motor Vehicles and Parts in 2021, as the end of
the fuel price increase arrests the decline in investment in Motor Vehicles.
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percentage deviation from baseline

Aluminium

Forestry

Wood Products

Iron Ore Mining

NFMOM

Chemicals

percentage deviation from
baseline

Figure 17: Output in Tasmania, Selected industries (1)

Private Transport
Road Freight
Air Transport
Motor Vehicles and
Parts

Figure 18: Output in Tasmania, Selected transport industries (2)
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Conclusion
A sudden, large increase in the price of fuel has an immediate detrimental effect on the economy.
The cost increase is either passed on to consumers, reducing sales and employment, or absorbed
into reduced profits. Labour intensive industries tend to do the former and capital intensive
industries the latter.
In the short run we find a decrease in employment and output in Tasmania, albeit to a lesser extent
than on the mainland. This is because Tasmania has relatively low exposure heavily impacted
activities such as international air transport and refinery operation, and is therefore well positioned
to take advantage of reduced labour costs flowing from the impact of elevated oil prices on the
mainland.
In the long run, Tasmania’s industry structure, which includes relatively high proportions of some
fuel and freight intensive manufacturing activities, is unattractive to investors, so growth in
Tasmanian investment falls behind the mainland. Labour costs, which adjust to return the national
economy to full employment, do not fall sufficiently to return Tasmania to full employment. The
decline in both capital stocks and labour leads to relatively poor prospects for Tasmania in the long
run.
In terms of activities, in the short run, we find that Air Transport Services, with its heavy usage of
fuel and its reliance on exports and supernumerary consumption expenditure, is unable to sustain
high price increases and contracts markedly. We also find reductions in other fuel intensive
activities, notably Private Transport, Road Freight and Motor Vehicles and Parts. In the long run,
along with declines in transport activities, investment is diverted away other from fuel-intensive
activities including Wood Products, Aluminium and Other Metals.
We find that the composition of expenditure on GSP becomes more oriented towards domestic
consumption, with relatively large falls in net exports and investment. This leaves Tasmania
appreciably worse off in the long run with a fall in output attributable to Tasmanian-owned factors
(the state equivalent of GNP).
A comparison of the two scenarios shows that a smaller increase in the price of oil creates a smaller
distortion in the economy, so that proportionately the falls in output and employment are not as
large. However, in our second scenario, the aggregate final increase in the price of oil is much
greater so that in the long term, we find larger falls in GSP and output of fuel intensive activities.
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Table 30: Selected national macroeconomic results, percentage deviation from baseline, Scenario 1 (Source: MMRF modelling)

2011

2012

2013

2014

2015

2016

GDP

-0.57

-0.42

-0.36

-0.36

-0.32

-0.30

-0.26

-0.25

Labour

-0.82

-0.48

-0.32

-0.26

-0.17

-0.11

-0.02

-0.01

Capital

-0.10

-0.18

-0.24

-0.31

-0.35

-0.37

-0.39

-0.36

0.71

0.27

0.03

-0.14

-0.27

-0.34

-0.41

-0.43

Consumer Real Wage

-0.72

-1.12

-1.39

-1.60

-1.73

-1.80

-1.84

-1.77

Consumption

-0.26

-0.01

0.02

-0.10

-0.10

-0.09

-0.13

-0.09

Investment

-1.31

-1.22

-1.05

-0.81

-0.68

-0.60

-0.55

-0.51

Exports

-1.24

-1.29

-1.30

-1.24

-1.24

-1.25

-1.17

-1.55

Imports

-0.98

-1.01

-0.97

-0.90

-0.87

-0.87

-0.98

-1.20

Terms of Trade

-1.25

-1.22

-1.22

-1.22

-1.22

-1.21

-1.21

-1.13

Gross National Product

-0.81

-0.64

-0.56

-0.55

-0.49

-0.45

-0.38

-0.33

Producer Real Labour Cost

…

2020

…

2030

Table 31: Selected macroeconomic results for Tasmania, percentage deviation from baseline, Scenario 1 (Source: MMRF modelling)

2011

2012

2013

2014

2015

2016

2020

2030

GSP

-0.40

-0.26

-0.22

-0.22

-0.21

-0.20

-0.23

-0.32

Labour

-0.58

-0.30

-0.17

-0.13

-0.07

-0.03

-0.02

-0.11

Capital

-0.08

-0.16

-0.24

-0.32

-0.38

-0.42

-0.53

-0.71
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Producer Real Labour Cost

0.58

0.24

0.03

-0.14

-0.26

-0.33

-0.39

-0.37

Consumer Real Wage

-0.85

-1.23

-1.46

-1.68

-1.81

-1.87

-1.87

-1.75

Consumption

-0.11

0.19

0.29

0.20

0.19

0.19

0.06

-0.21

Investment

-1.26

-1.25

-1.15

-0.92

-0.82

-0.79

-0.87

-0.98

Exports

-0.96

-1.27

-1.53

-1.69

-1.92

-2.16

-2.97

-3.81

Imports

-0.29

-0.29

-0.28

-0.23

-0.23

-0.26

-0.54

-0.86

GSP (Tasmanian owned)1

-1.40

-1.33

-1.31

-1.32

-1.30

-1.29

-1.29

-1.30

Table 32: GTAP results for Australian Trade and World Output, Scenario 1 (Source: GTAP modelling)2

Short Run

Long Run

Quantity
of exports

Price of
exports

Price of
imports

World
Output

Quantity of
exports

Price of
exports

Price of
imports

World
Output

Agriculture

-2.40

-0.58

-1.12

-1.68

-3.92

-0.49

-1.53

-0.53

Oil

-5.26

65.25

65.25

-7.80

-4.80

62.20

62.20

-6.82

Coal

-0.25

0.41

0.46

0.00

-1.94

-1.27

-1.70

0.00

Gas

0.11

6.92

5.92

0.00

6.51

3.00

3.10

0.00

-9.09

0.43

-2.02

-1.89

-5.42

0.35

-0.97

-0.99

Forestry

1
2

Tasmanian equivalent of Gross National Product.
The GTAP activity categories are less detailed than the MMRF activity categories. See Appendix 2 for the concordance between GTAP and MMRF activities.
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Other mining

-0.81

-2.59

-2.04

-2.14

-0.53

-0.20

0.18

-2.18

Processed Food

-2.62

-1.56

-1.56

-2.13

-0.93

-1.08

-1.10

-0.63

Textiles, Clothing and Footwear

-4.70

-1.09

-1.49

-2.41

0.91

-1.39

-1.27

-0.76

Wood Products

-2.96

-1.38

-1.53

-2.00

-4.23

-1.33

-1.72

-1.16

Paper, printing and Publishing

-3.20

-1.58

-1.73

-2.47

-1.34

-1.17

-1.19

-0.79

Petroleum Products3

-9.10

50.38

49.12

-7.75

-10.29

50.44

48.23

-6.68

5.12

1.07

2.34

-2.80

19.90

0.12

3.36

-1.47

Other Manufacturing

-2.35

-1.15

-1.31

-2.09

-2.07

-0.92

-1.16

-1.31

Utilities and Construction

-0.45

-0.77

-0.25

-1.92

3.09

-1.27

0.08

-1.72

Air Transport

-1.40

9.37

10.31

-4.23

-2.45

10.41

10.49

-2.53

Other Transport and
Communication

-2.78

-0.04

0.00

-2.97

1.58

-0.20

0.78

-1.48

Other Services

-1.84

-1.80

-2.03

-2.15

1.10

-1.86

-1.69

-0.17

Tourism4

-1.59

4.42

n.a.

n.a.

-0.88

4.98

n.a.

n.a.

Chemicals, Rubber and Plastics

3
4

In the MMRF simulations, we assume that the prices of exported and imported petroleum products are exactly equal.
Tourism is not a standard GTAP commodity, so this result is simply a composite of Air Transport and Other Services.
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Table 33: Output by activity5 in Tasmania, percentage deviation from baseline, Scenario 1 (Source: MMRF modelling)

share6

2011

2012

2013

2014

2015

2016

…

2020

…

2030

Sheep and Cattle

1.04

-0.31

-0.29

-0.28

-0.27

-0.26

-0.25

-0.22

-0.16

Dairy

0.91

-0.75

-0.64

-0.56

-0.50

-0.44

-0.38

-0.18

-0.02

Other Animals

0.13

-0.83

-0.64

-0.51

-0.44

-0.35

-0.27

-0.07

-0.09

Grains

0.07

-0.22

-0.22

-0.22

-0.21

-0.20

-0.20

-0.18

-0.14

Other Agriculture

0.97

-0.34

-0.23

-0.19

-0.17

-0.15

-0.13

-0.10

-0.01

Agriculture Services and Fisheries

1.44

-0.59

-0.50

-0.46

-0.45

-0.44

-0.44

-0.48

-0.52

Forestry

0.76

-1.15

-1.07

-1.01

-0.95

-0.91

-0.87

-0.79

-0.86

Iron Ore Mining

0.23

-0.36

-0.83

-1.19

-1.44

-1.59

-1.66

-1.28

0.06

Non Ferrous Metal Ore Mining

0.92

-0.59

-0.87

-1.12

-1.33

-1.51

-1.66

-2.02

-2.79

Non Metallic Mineral Mining and
Exploration and Mining Support Services

0.19

-0.96

-1.14

-1.26

-1.30

-1.31

-1.29

-0.98

-1.17

Meat Products

0.98

-0.87

-0.65

-0.50

-0.41

-0.32

-0.24

-0.06

-0.09

Other Food
Textiles, Clothing and Footwear

5.13
0.49

-0.72
-1.34

-0.58
-1.05

-0.50
-0.83

-0.45
-0.64

-0.39
-0.49

-0.34
-0.38

-0.20
-0.09

-0.15
-0.09

5

Excluding MMRF activities which do not take place in Tasmania.
Share is the percentage share of industry output in total output for Tasmania in 2010, the year before the oil price shock. Results are given in percentage deviation from
baseline.
6
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Wood Products

1.29

-1.33

-1.60

-1.84

-2.04

-2.23

-2.42

-3.14

-4.01

Paper Products

0.94

-0.98

-1.07

-1.05

-1.00

-0.96

-0.92

-0.81

-0.96

Printing

1.00

-0.35

-0.16

-0.07

-0.06

-0.02

0.01

0.02

-0.08

Chemicals

0.92

1.80

2.02

2.23

2.41

2.57

2.71

3.16

3.00

Rubber and Plastics

0.20

0.65

0.89

1.06

1.17

1.29

1.38

1.66

1.61

Non Metallic Construction Materials

0.31

0.05

0.15

0.21

0.22

0.24

0.26

0.23

0.19

Cement

0.34

-0.20

-0.11

-0.12

-0.21

-0.23

-0.25

-0.32

-0.22

Steel

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Alumina

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Aluminium

1.52

-0.78

-1.39

-1.91

-2.28

-2.57

-2.82

-3.47

-4.36

Other Metals

5.16

0.13

-0.14

-0.57

-1.01

-1.49

-1.97

-3.76

-4.89

Metal Products

0.59

-0.69

-0.57

-0.54

-0.56

-0.55

-0.54

-0.61

-0.70

Motor Vehicles and Parts

0.29

-2.02

-2.87

-2.72

-1.67

-1.43

-1.34

-1.23

-1.15

Other Manufacturing

2.59

-1.03

-0.82

-0.70

-0.64

-0.57

-0.51

-0.43

-0.39

Electricity (Hydro)

0.83

-0.47

-0.36

-0.32

-0.32

-0.31

-0.31

-0.35

-0.54

Electricity (Other)

0.04

-0.48

-0.39

-0.37

-0.38

-0.38

-0.38

-0.44

-0.67

Electricity Supply

2.29

-0.39

-0.37

-0.42

-0.50

-0.58

-0.66

-1.00

-1.68

Gas Supply

0.11

-0.33

-0.27

-0.29

-0.35

-0.41

-0.48

-0.82

-1.18
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Water Supply

0.60

-0.27

-0.11

-0.03

-0.03

0.01

0.03

0.03

-0.09

Construction

6.74

-0.46

-0.14

0.01

0.02

0.11

0.19

0.35

0.48

13.21

-0.62

-0.47

-0.39

-0.33

-0.29

-0.26

-0.30

-0.45

Accommodation and Hotels

2.94

-0.09

0.26

0.39

0.36

0.39

0.41

0.36

0.14

Road Passenger Services

0.10

-0.49

-0.28

-0.20

-0.17

-0.14

-0.11

-0.07

-0.16

Road Freight Services

2.36

-0.81

-0.76

-0.77

-0.80

-0.83

-0.87

-1.10

-1.42

Rail Freight Services

0.32

0.21

0.09

-0.07

-0.25

-0.43

-0.61

-1.28

-1.93

Water Transport Services

2.21

-0.70

-0.61

-0.58

-0.58

-0.58

-0.60

-0.72

-0.98

Air Transport Services

0.67

-4.13

-3.59

-3.65

-3.37

-3.14

-2.95

-2.44

-2.44

Communication

2.16

-0.35

-0.16

-0.08

-0.09

-0.05

-0.02

0.02

0.04

Financial Services

4.95

-0.15

0.04

0.11

0.08

0.10

0.11

0.06

-0.06

Business Services

7.37

-0.73

-0.52

-0.41

-0.38

-0.32

-0.27

-0.20

-0.20

Ownership of Dwellings

3.85

0.00

0.05

0.11

0.17

0.22

0.27

0.40

0.40

Public Service

13.92

0.07

0.18

0.22

0.21

0.22

0.23

0.21

0.15

Other Services

3.64

-0.02

0.32

0.43

0.37

0.39

0.41

0.31

0.14

Private Transport Services

2.04

-1.87

-1.27

-1.28

-2.04

-2.28

-2.36

-2.57

-2.91

Private Electricity Services

0.77

0.00

0.16

0.33

0.48

0.56

0.62

0.70

0.40

Private Heating Services

0.49

0.00

0.22

0.37

0.47

0.50

0.51

0.49

0.24

Trade
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Table 34: Selected national macroeconomic results, percentage deviation from baseline, Scenario 2 (Source: MMRF modelling)

2011

2012

2013

2014

2015

2016

2020

2030

GDP

-0.09

-0.17

-0.27

-0.37

-0.50

-0.64

-1.38

-1.18

Labour

-0.14

-0.23

-0.32

-0.40

-0.49

-0.58

-0.96

-0.15

Capital

0.00

-0.03

-0.08

-0.15

-0.23

-0.33

-0.89

-1.49

Producer Real Labour Cost

0.15

0.25

0.31

0.33

0.36

0.35

0.05

-1.45

-0.13

-0.33

-0.61

-0.95

-1.37

-1.85

-4.43

-5.80

0.05

-0.05

-0.17

-0.29

-0.41

-0.54

-1.16

-1.13

Investment

-0.30

-0.60

-0.89

-1.20

-1.57

-1.95

-3.74

-2.28

Exports

-0.35

-0.27

-0.23

-0.26

-0.39

-0.59

-2.18

-4.05

Imports

-0.22

-0.45

-0.71

-1.01

-1.38

-1.77

-3.71

-4.00

Terms of Trade

-0.13

-0.38

-0.71

-1.13

-1.63

-2.22

-5.63

-5.25

Gross National Product

-0.14

-0.27

-0.40

-0.53

-0.67

-0.83

-1.54

-1.30

Consumer Real Wage
Consumption

Table 35: Selected macroeconomic results for Tasmania, percentage deviation from baseline, Scenario 2 (Source: MMRF modelling)

2011

2012

2013

2014

2015

2016

2020

2030

GSP

-0.05

-0.13

-0.22

-0.32

-0.45

-0.59

-1.31

-1.59

Labour

-0.08

-0.17

-0.26

-0.35

-0.46

-0.57

-1.07

-0.80

Capital

0.00

-0.03

-0.09

-0.17

-0.28

-0.42

-1.22

-2.73
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Producer Real Labour Cost

0.13

0.25

0.31

0.34

0.32

0.26

-0.24

-1.55

-0.14

-0.36

-0.65

-1.01

-1.44

-1.94

-4.52

-5.69

0.08

0.02

-0.05

-0.13

-0.22

-0.33

-0.96

-2.10

Investment

-0.29

-0.67

-1.03

-1.41

-1.87

-2.37

-4.75

-4.16

Exports

-0.25

-0.57

-1.02

-1.58

-2.28

-3.08

-7.04

-10.95

Imports

-0.03

-0.22

-0.44

-0.71

-1.07

-1.47

-3.48

-4.29

GSP (Tasmanian owned)7

-0.26

-0.60

-0.96

-1.33

-1.75

-2.20

-4.38

-4.56

Consumer Real Wage
Consumption

Table 36: GTAP results for Australian Trade and World Output, Scenario 2 (Source: GTAP modelling) 8

Short Run

Long Run

Quantity
of exports

Price of
exports

Price of
imports

World
Output

Quantity of
exports

Price of
exports

Price of
imports

World
Output

Agriculture

-0.47

-0.14

-0.23

-0.34

-11.08

-0.67

-4.52

-1.94

Oil

-1.11

13.47

13.47

-1.93

-12.51

198.51

198.51

-14.84

Coal

-0.05

0.09

0.11

0.00

-6.34

-3.37

-4.88

0.00

Gas

-0.02

1.26

1.15

0.00

16.86

8.12

8.43

0.00

Forestry

-1.93

0.06

-0.43

-0.39

-17.25

1.84

-2.80

-3.08

7
8

Tasmanian equivalent of Gross National Product.
The GTAP activity categories are less detailed than the MMRF activity categories. See Appendix 2 for the concordance between GTAP and MMRF activities.
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Other mining

-0.16

-0.59

-0.47

-0.45

-1.80

-0.02

1.35

-6.01

Processed Food

-0.55

-0.34

-0.34

-0.44

-2.12

-2.78

-2.81

-2.22

Textiles, Clothing and Footwear

-1.00

-0.24

-0.33

-0.50

2.48

-3.80

-3.44

-2.50

Wood Products

-0.60

-0.30

-0.33

-0.41

-13.13

-3.61

-4.82

-3.36

Paper, printing and Publishing

-0.67

-0.34

-0.38

-0.51

-4.10

-3.14

-3.25

-2.51

Petroleum Products9

-1.65

10.06

10.01

-1.91

-20.72

160.86

153.64

-14.66

0.99

0.19

0.44

-0.59

69.91

0.76

10.51

-4.60

Other Manufacturing

-0.48

-0.26

-0.29

-0.43

-7.46

-2.34

-3.19

-3.95

Utilities and Construction

-0.06

-0.17

-0.03

-0.40

9.73

-3.44

-0.23

-4.91

Air Transport

-0.14

1.86

2.09

-0.91

-8.72

33.70

32.63

-6.86

Other Transport and
Communication

-0.58

-0.03

-0.01

-0.62

4.89

0.01

2.67

-4.56

Other Services

-0.39

-0.38

-0.41

-0.45

4.35

-5.27

-5.18

-0.64

Tourism10

-0.25

0.86

n.a.

n.a.

-2.93

16.43

n.a.

n.a.

Chemicals, Rubber and Plastics

9

In the MMRF simulations, we assume that the prices of exported and imported petroleum products are exactly equal.
Tourism is not a standard GTAP commodity, so this result is simply a composite of Air Transport and Other Services.

10
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Table 37: Output by activity11 in Tasmania, percentage deviation from baseline, Scenario 2 (Source: MMRF modelling)

share

2011

2012

2013

2014

2015

2016

…

2020

…

2030

Sheep and Cattle

1.04

-0.06

-0.13

-0.19

-0.25

-0.34

-0.43

-0.83

-0.70

Dairy

0.91

-0.13

-0.23

-0.32

-0.40

-0.50

-0.58

-0.86

-0.30

Other Animals

0.13

-0.14

-0.22

-0.29

-0.36

-0.42

-0.49

-0.81

-0.81

Grains

0.07

-0.04

-0.09

-0.14

-0.19

-0.27

-0.34

-0.65

-0.52

Other Agriculture

0.97

-0.04

-0.12

-0.19

-0.26

-0.38

-0.49

-0.92

-0.47

Agriculture Services and Fisheries

1.44

-0.09

-0.21

-0.33

-0.49

-0.73

-0.99

-2.22

-2.45

Forestry

0.76

-0.22

-0.42

-0.62

-0.86

-1.25

-1.68

-3.67

-4.02

Iron Ore Mining

0.23

-0.08

-0.18

-0.23

-0.22

-0.16

-0.06

0.72

3.01

Non Ferrous Metal Ore Mining

0.92

-0.13

-0.26

-0.42

-0.63

-0.89

-1.19

-2.87

-6.80

Non Metallic Mineral Mining and
Exploration and Mining Support Services

0.19

-0.23

-0.29

-0.32

-0.34

-0.35

-0.35

-0.38

-1.85

Meat Products

0.98

-0.16

-0.23

-0.30

-0.36

-0.44

-0.52

-0.90

-0.88

Other Food

5.13

-0.12

-0.21

-0.30

-0.38

-0.54

-0.70

-1.51

-1.36

Textiles, Clothing and Footwear

0.49

-0.29

-0.51

-0.69

-0.84

-0.96

-1.05

-1.13

-0.27

Wood Products

1.29

-0.28

-0.86

-1.54

-2.31

-3.21

-4.17

-8.49

-12.21

11

Excluding MMRF activities which do not take place in Tasmania.
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Paper Products

0.94

-0.20

-0.42

-0.63

-0.85

-1.14

-1.46

-3.13

-3.70

Printing

1.00

-0.04

-0.09

-0.14

-0.19

-0.24

-0.29

-0.55

-0.68

Chemicals

0.92

0.35

1.36

2.41

3.49

4.58

5.71

10.60

10.72

Rubber and Plastics

0.20

0.14

0.63

1.14

1.67

2.17

2.69

4.84

5.01

Non Metallic Construction Materials

0.31

0.03

0.04

0.05

0.06

0.04

0.03

-0.10

0.07

Cement

0.34

0.00

-0.06

-0.15

-0.28

-0.46

-0.67

-1.71

-1.43

Steel

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Alumina

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Aluminium

1.52

-0.18

-0.56

-1.06

-1.66

-2.35

-3.12

-6.91

-12.01

Other Metals

5.16

0.03

-0.47

-1.23

-2.15

-3.22

-4.39

-9.89

-14.76

Metal Products

0.59

-0.11

-0.30

-0.50

-0.70

-0.93

-1.15

-2.13

-2.31

Motor Vehicles and Parts

0.29

-0.96

-1.64

-2.22

-2.76

-3.32

-3.87

-6.05

-3.79

Other Manufacturing

2.59

-0.19

-0.42

-0.65

-0.86

-1.11

-1.36

-2.33

-1.63

Electricity (Hydro)

0.83

-0.09

-0.15

-0.22

-0.30

-0.40

-0.51

-1.07

-1.68

Electricity (Other)

0.04

-0.09

-0.16

-0.24

-0.34

-0.46

-0.59

-1.26

-2.02

Electricity Supply

2.29

-0.08

-0.16

-0.29

-0.44

-0.64

-0.87

-2.13

-4.77

Gas Supply
Water Supply

0.11
0.60

-0.05
-0.02

-0.18
-0.06

-0.36
-0.09

-0.59
-0.13

-0.87
-0.17

-1.19
-0.23

-2.79
-0.54

-4.05
-0.90

Construction

6.74

-0.03

-0.08

-0.14

-0.18

-0.25

-0.32

-0.62

0.13
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Trade

13.21

-0.11

-0.24

-0.38

-0.52

-0.72

-0.92

-1.92

-2.14

Accommodation and Hotels

2.94

0.07

0.15

0.22

0.26

0.28

0.28

-0.14

-0.94

Road Passenger Services

0.10

-0.08

0.01

0.09

0.14

0.19

0.21

-0.14

-0.43

Road Freight Services

2.36

-0.17

-0.39

-0.65

-0.93

-1.28

-1.66

-3.47

-4.60

Rail Freight Services

0.32

0.02

-0.05

-0.17

-0.34

-0.41

-0.50

-0.91

-3.25

Water Transport Services

2.21

-0.14

-0.25

-0.39

-0.55

-0.75

-0.98

-2.15

-3.00

Air Transport Services

0.67

-0.97

-1.07

-1.28

-1.64

-2.23

-3.02

-8.42

-8.15

Communication

2.16

-0.03

-0.08

-0.14

-0.20

-0.27

-0.35

-0.70

-0.47

Financial Services

4.95

0.01

0.01

-0.01

-0.02

-0.05

-0.07

-0.24

-0.54

Business Services

7.37

-0.13

-0.20

-0.28

-0.36

-0.48

-0.61

-1.19

-0.89

Ownership of Dwellings

3.85

0.00

0.02

0.04

0.06

0.09

0.11

0.20

-0.31

Public Service

13.92

0.04

0.06

0.07

0.10

0.12

0.15

0.26

0.16

Other Services

3.64

0.10

0.08

0.05

0.02

-0.01

-0.04

-0.33

-0.80

Private Transport Services

2.04

0.00

-0.31

-0.79

-1.38

-2.04

-2.79

-6.60

-9.00

Private Electricity Services

0.77

0.00

0.07

0.13

0.20

0.26

0.33

0.47

-0.58

Private Heating Services

0.49

0.00

0.08

0.14

0.21

0.27

0.32

0.43

-0.46
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Appendix 1: GTAP Regions
1. Australia
Australia
2. Oceania
New Zealand
Rest of Oceania
3. East Asia
China
Hong Kong
Japan
Korea
Taiwan
Rest of East Asia
4. South and Southeast
Asia
Cambodia
Indonesia
Lao People's Democratic
Republic
Malaysia
Philippines
Singapore
Thailand
Viet Nam
Rest of Southeast Asia
Bangladesh
India
Pakistan
Sri Lanka
Rest of South Asia
5. North America
Canada
United States of America
Mexico
Rest of North America
6. Latin America
Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Paraguay

Peru
Uruguay
Venezuela
Rest of South America
Costa Rica
Guatemala
Nicaragua
Panama
Rest of Central America
Caribbean
7. European Union 25
Austria
Belgium
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Slovakia
Slovenia
Spain
Sweden
United Kingdom
8. Western Asia156
Bahrain
Iraq
Israel

156

This corresponds to the
single GTAP region, “Rest of
Western Asia”.
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Jordan
Kuwait
Lebanon
Palestinian Territory,
Occupied
Oman
Qatar
Saudi Arabia
Syrian Arab Republic
United Arab Emirates
Yemen
9. Russian Federation
Russian Federation
10. Rest of World
Switzerland
Norway
Rest of EFTA
Albania
Bulgaria
Belarus
Croatia
Romania
Ukraine
Rest of Eastern Europe
Rest of Europe
Kazakhstan
Kyrgyzstan
Rest of Former Soviet Union
Armenia
Azerbaijan
Georgia
Iran Islamic Republic of
Turkey
Egypt
Morocco
Tunisia
Rest of North Africa
Nigeria
Senegal
Rest of Western Africa
Central Africa
South Central Africa

Ethiopia
Madagascar
Malawi
Mauritius
Mozambique
Tanzania
Uganda
Zambia
Zimbabwe
Rest of Eastern Africa
Botswana
South Africa
Rest of South African
Customs Area
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Appendix 2: Concordance between Activities in GTAP and MMR

GTAP activities listed in bold, with corresponding MMRF activities listed below.
Agriculture
Sheep and Cattle
Dairy
Other Animals
Grains
Bio Fuel
Other Agriculture
Agriculture Services and Fisheries
Forestry
Forestry
Coal
Coal
Oil
Oil
Gas
Gas
Other Mining
Iron Ore Mining
Non Ferrous Metal Ore Mining
Non Metallic Mineral Mining and Exploration and Mining Support Services
Processed Food
Meat Products
Other Food
Textiles, Clothing and Footwear
Textiles, Clothing and Footwear
Wood Products
Wood Products
Paper, Printing and Publishing
Paper Products
Printing
Petroleum Products
Gasoline
Diesel
LPG
Aviation Fuel
Other Fuel
Chemicals, Rubber and Plastics
Chemicals
Rubber and Plastics
Other Manufacturing
Non Metallic Construction Materials
Cement
Steel
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Alumina
Aluminium
Other Metals
Metal Products
Motor Vehicles and Parts
Other Manufacturing
Utilities and Construction
Electricity (Coal)
Electricity (Gas)
Electricity (Oil)
Electricity (Nuclear)
Electricity (Hydro)
Electricity (Other)
Electricity Supply
Gas Supply
Water Supply
Construction
Air Transport
Air Transport Services
Other Transport and Communication
Trade
Road Passenger Services
Road Freight Services
Rail Passenger Services
Rail Freight Services
Water Transport Services
Communication
Other Services
Accommodation and Hotels
Financial Services
Business Services
Ownership of Dwellings
Public Service
Other Services
Private Transport Services
Private Electricity Services
Private Heating Services
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APPENDIX B Participants in Stakeholder Consultation
Advance Fuel Technologies Mr Sean Blythe
Aurora Energy Mr Ed Parker
Australian Conservation Foundation Ms Gail Broadbent
Bennetts Petroleum Supplies Pty Ltd Mr Troy Bennett
Bicycle Tasmania Mr Jeff Dunn
Carers Tasmania Ms Janis McKenna*
Centacare Tasmania Ms Georgina McLagen*
Colony 47 Mr Mathew Berne
Council on Ageing (Tasmania) Ms Maxine Griffiths*
CPSU Mr Tom Lynch*
Cradle Coast Authority Mr Tim Wilson*
Cradle Coast Authority Mr Roger Jaensch*
Cradle Coast Authority Mr Luke Sayer*
Environment Tasmania Ms Emma Anglesey
Forestry Tasmania Mr Tim Geard
Forestry Tasmania Mr Andrew Cuthbertson
Future Tasmania Mr Tom Lewis*
Hamilton Energy Consulting Mr David Hamilton
Hamilton Energy Consulting Dr Nick Cummings
Hamilton Energy Consulting Mr Brett Allen
Hobart City Council Mr Scott Morgan
Hobart City Council Mr Stuart Baird
Huon Valley Council Ms Liz Smith
KEENER Mr Shayn Harkness
KEENER Ms Julie Hargreaves
Kentish Council Mr Tim Wilson
Legal Aid Commission of Tas Mr Norman Reaburn*
Local Government Association of Tasmania Ms Melanie Brown
Local Government Association of Tasmania Mr Ivan Zwart
Metro Tasmania Ms Heather Haselgrove
Mission Australia Mr Noel Mundy*
MMG Minerals and Metals Group Rosebery Mr John Powell*
Motor Accidents Insurance Board Mr Peter Roche*

*Indicates expressed interest or provided comments.

Ms Penny Cocker
Northern Midlands Council Mr Adam Wilson
Nyrstar Mr Greg Zooeff
Pitt and Sherry Mr Phil Harrington
Planning Institute of Australia Mr Matt Clark
Property Council of Australia Ms Mary Massina
RACT Mr Greg Hankin
RACT Mr Harvey Lennon
RACT Mr Darren Moody
RACT Mr Vince Taskunas
Rio Tinto Alcan Mr Tony Makaryn*
Rio Tinto Alcan Mr Geoff Cordery*
Sustainable Living Tasmania Dr Nick Towle
Sustainable Living Tasmania Mr Todd Houstein
Sustainable Living Tasmania Ms Sandra Murray
TasCoss Ms Kath McLean
TasGas Mr Simon Himson
Tasmanian Bus Association Mr Geoff Lewis
Tasmanian Land Conservancy Mr Nathan Males*
Tasmanian Minerals Council Mr Terry Long
Tasmanian Ports Corporation Pty Ltd Mr Glen Bourke
TasRail Mr Steven Dietrich
TasRail Mr Martin Thorpe
Toll Shipping Toll Tasmania Mr Tony Stewart
Transition Tasmania Ms Lissa Villeneuve*
TT-Line Company Pty Ltd Mr Kevin Maynard
TT-Line Company Pty Ltd Ms Josie McGuire
Unions Tasmania Mr Kevin Harkins
University of Tasmania Mr Corey Peterson
University of Tasmania Dr Dirk Reiser*
University of Tasmania Dr Anna Lythe
Waratah-Wynyard Council Mr Mat Greskie*
Women Sport & Recreation Tasmania Ms Chris Worthington*
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GPO Box 936 HOBART TAS 7001
Phone: 6233 2009 Fax: 6233 3937
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