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Foreword

Australia has enjoyed 40 years without a major disruption to domestic liquid fuel supplies. While we can take some 
comfort with business as usual, we need to be prepared for new and emerging threats. Our world is now more 
interconnected and interdependent than ever before and the global economy is growing. At the same time, anti-
globalist attitudes are rising and we face a diverse range of security threats, including foreign interference. Some 
public commentary has suggested that Australia lacks resilience in the supply of liquid fuels and that this constitutes 
unacceptable risk.   

This is the time to take a close look at our liquid fuel security to ensure that we can deliver affordable and reliable 
energy for all Australians. The Australian Government has commenced the Liquid Fuel Security Review—an 
in-depth look at the liquid fuel sector that tests the resilience of the supply of liquid fuels to all sectors of Australian 
society, economy and security in foreseeable and credible scenarios.

This interim report provides the initial findings of the review. It presents our understanding of how the liquid fuel 
supply chain operates and highlights areas of risk. The report will inform a period of public consultation that will 
seek views and experience from businesses and the community. Consultation is essential to ensure our understanding 
of the liquid fuel market is accurate. Feedback on the interim report will inform the final report to Government in 
the second half of 2019. The final report will provide an assessment of risks in the liquid fuel market and support 
robust policy options for improving fuel security. 

Early findings demonstrate that the liquid fuel market is increasingly complex and globally integrated, with a range 
of different players. Many factors, such as supply disruptions from natural disasters, are beyond the control of 
government. This means that fuel security is not a problem to be solved but, rather, something to be monitored  
and managed to minimise risks as the market adapts to our changing needs over time. Transparency in fuel supply 
chains is essential for industry and the Government to be able to effectively manage our fuel security.  

There are three major pieces of work under way to inform the review and the ongoing work of the Department of 
the Environment and Energy. For the first time, the Department is developing a model of the fuel market and its  
supply chains. This tracks liquid fuel supply from oil wells, both overseas and in Australia, through to fuel stations 
around the country. The model captures shipping, refinery production here in Australia and overseas and the 
distribution network around the country. 

The second piece of work assesses the fuel supply chain for vulnerabilities by reviewing disruptions that have already 
occurred and testing a series of hypothetical disruption scenarios. This provides information on how the liquid fuel 
market responds when things go wrong and seeks to answer the question: ‘Are we prepared for likely threats?’

International threats to fuel security have a low likelihood but potentially high consequences for Australia. To address 
this, the Department is considering how fuel is managed in a hypothetical scenario where all fuel imports to 
Australia cease. Although this is extremely unlikely to occur, it is important and useful to test extreme scenarios to 
understand the resilience of the industry.

The final piece of work is focused on our future. It seeks to understand how fuel demand changes over time.  
It considers how the emergence of other forms of transport energy may influence our liquid fuel use and create 
opportunities that play to the strengths of Australia’s energy market. 

Fuel shortages are not something that most Australians have experienced. However, the Department is aware that 
there is growing interest in discussing Australia’s fuel security. Early targeted consultation has shown that there are a 
wide range of views on how fuel should be managed, and the final review will seek to objectively consider whether 
we have the right arrangements in place. 
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The Department has conducted some initial targeted consultation with a range of organisations in the industry 
and other relevant organisations. The period of public consultation that this interim report informs will include a 
call for formal submissions across the community. The evidence provided in these submissions will be considered 
as part of the analysis for the final report for the Government. Ideas and insights gathered through stakeholder 
meetings as part of public consultation will also be used to inform the final report. 

A note on fuel stocks
There are different ways to measure fuel stocks.

International Energy Agency stockholding obligations are a measure of  
import dependence
Australia is a member of the International Energy Agency (IEA) and, as part of this, we have an obligation 
to maintain stocks equivalent to 90 days of our annual net imports. As of December 2018, Australia holds 
53 days of net imports. This has increased from November 2017 when Australia held 45 days. This is 
through the Government’s work to improve the accuracy of reporting and purchase tickets in third 
countries. The Government has committed to returning to compliance by 2026. 

Australia has up to 80 days (average for 2018) of net imports if we count fuel on the way to Australia.  
This includes fuel already loaded in ports of other IEA countries or in tanker ships on the ocean.  
While these stocks are not allowed to be counted under current IEA methodology, these stocks are  
owned by Australian companies and are destined for import to Australia. 

Consumption cover is the preferred measure of domestic fuel security 
As of December 2018, Australia holds 18, 22 and 23 days of consumption cover for petrol, diesel and  
jet fuel respectively. Consumption cover is the most appropriate measure of Australia’s fuel stock, as it 
counts stocks based on how many days they will last under normal demand. Consumption cover of petrol, 
diesel and jet fuel has been consistent over the last decade, ranging between 17 and 20 days on average.

Interim findings
Australia is an outlier in the global community in the way we think about liquid fuel security. When we consider 
countries of similar economies, most see fuel security as part of their strategic capability and take steps to manage 
fuel security with that in mind. Australia, by comparison, has chosen to apply minimal regulation or government 
intervention in pursuit of an efficient market that delivers fuel to Australians as cheaply as possible. 

The review considers the consequences of this choice. It will provide advice on the benefits and risks of a  
market-driven approach. In particular, it will consider the risk of disruptions impacting on supply or the price  
of fuel in Australia. This interim report captures our initial assessment of these risks in order to inform a public 
discussion on this issue.

To date, the Government has chosen not to invest in domestic stock holdings. Building stocks is expensive 
regardless of whether they are industry-mandated or government-owned stocks. Australia’s own domestic 
production is reducing and our demand continues to grow. If there is greater transparency and oversight, 
Australians could have more confidence in the market. Industry and government could better respond to 
emerging supply issues which means less stock is required to effectively manage supply. The more information 
available to both buyers and sellers, the more likely the market will act more efficiently which may increase 
competition. Fuel companies each have a strong economic incentive to manage their own supply chain, no one 
has oversight of the whole market. Even with work under way for this review it is difficult for government to see 
the full picture of fuel supplies in Australia.  
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The Government needs to weigh up the right course of action in managing fuel security. This needs to consider 
the role of market transparency and government oversight and whether mandated or government owned stocks 
are required to meet the needs of Australia’s unique fuel security situation. Our international commitments are 
important as is continued access to competitively priced fuel for Australians. 

The review also considers our future demand and how technology may change the way we use liquid fuels.  
The world is transitioning to other transport energy sources, so our management approach needs to evolve and 
capitalise on opportunities as they arise. Australia has a range of options in alternative energies like hydrogen, 
which also provide interesting economic opportunities and reduce demand for imported oil. The following 
interim findings highlight the themes emerging from our initial analysis and research.  

Liquid fuel, particularly diesel and jet fuel, will be an important energy source for 
Australia beyond 2040
Australia’s economy is reliant on liquid fuel and will be for some time to come. Liquid fuel makes up 52 per cent 
of Australia’s final energy consumption and includes petrol, diesel, jet fuel and biofuels. Our demand is different 
depending on fuel type. Diesel demand is growing faster than the economy, driven by growth in mining and 
agriculture and growth in diesel vehicle use. The fast-growing market for international tourism to Australia is also 
pushing up jet fuel demand. Petrol use has levelled off as people switch to diesel-fuelled cars, and fuel efficiencies 
in petrol vehicles allow people to drive further on each litre of fuel.

The transport sector makes up 75 per cent of our total liquid fuel demand. It includes road (passenger and 
freight), rail, shipping and air transport. Mining, agriculture and manufacturing (including petrochemicals) make 
up the most significant industry demand for liquid fuel. Both mining and agriculture are over 90 per cent reliant 
on diesel, and this partly drives the growth in demand for diesel. Under normal circumstances, use by the 
Australian Defence Force equates to 3 per cent of our national demand for jet fuel and about 0.5 per cent of 
national demand for diesel. 

This suggests that any actions taken to improve fuel security in Australia need to take into consideration fuel types 
and usage. Securing diesel and jet fuel is more important than securing supplies of petrol. In an emergency, we are 
most likely to need diesel and jet fuel for essential users. However, we know that Australia holds less stock and 
meets less of our own refining needs for diesel when compared with petrol.

Australia is heavily reliant on imports of liquid fuels, and this is unlikely to change
Australia’s growing fuel demand relies on imports. Australia’s domestic oil production has been in decline since 
the early 2000s, with proven reserves diminishing faster than they can be replaced by new discoveries. As a result, 
around 90 per cent of the fuel we use is derived from oil that is sourced from overseas. If all domestically 
produced oil was refined and used in Australia, this would meet about 25 per cent of today’s demand.

We import 60 per cent of our refined product and 80 per cent of the crude oil feedstock needed for our domestic 
refineries. Most of our imports come from our closest region in Asia; however, many of the large refineries in Asia 
rely on crude imports from the Middle East. Over 40 per cent of liquid fuel sold in Australia is derived from 
crude oil produced in the Middle East. 

While Australia is reliant on its neighbouring region, the total diversity of global supply lines to Australia has 
increased. In 2017–18 Australia sourced crude oil from 40 countries and refined product from 66 countries.  
This has increased from the year 2000, when we imported crude from 23 countries and refined product from  
50 countries. While the volume of imports from some of these countries is small, the diversity of supply lines is 
important in managing disruptions and seeking alternative supply. Under normal circumstances, sourcing fuel 
from refineries closest to us reduces shipping costs and ensures the most affordable fuel is delivered to Australia.
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Australia is an energy superpower, but not when it comes to oil
Australia is a major net energy export and makes a significant contribution to global energy security. However, 
Australia has only 0.3 per cent of global oil production and only 0.2 per cent of the world’s proven oil reserves, 
which shows that our production will continue to decline. Our demand makes up 1.2 per cent of global demand. 
What oil we do have cannot meet our demand.

Australia’s oil production is now 59 per cent less than it was at its peak in 2000. Australia’s condensate production 
has increased slightly in the past few years as a by-product of natural gas extraction. Current forecasts show that, 
overall, Australia’s domestic oil production is likely to continue to generally decline until at least 2030 without  
the discovery of new reserves. 

Australia’s resources are a natural advantage and provide a number of opportunities for alternative fuels.  
Options to diversify our fuel sources include biofuels, electric vehicles for the light passenger fleet, hydrogen  
cells or liquid natural gas (LNG) for heavy vehicles and machinery. Development of this industry may also  
have broader economic effects for Australia, such as fostering a hydrogen export industry. 

Australia’s domestic refinery capacity has reduced in response to oversupply in the 
global market; it is questionable whether large new oil refineries in Australia could be 
economically viable
Australia’s refining capacity has reduced over time, with the closure of three refineries in the past 10 years.  
This capacity has been replaced by increasing overseas imports of refined fuel.

Global refining capacity has been increasing, with refining centres increasingly concentrated in the Middle East, 
China and India. Global forecasts show that existing and planned refineries are expected to meet the world’s 
demand for refined products into the 2030s. 

Australia’s four refineries are expected to remain viable in the foreseeable future, noting that this depends on the 
investment strategy of individual companies. But, with the global demand for refined fuel peaking in the 2030s,  
it is unlikely that new oil refineries in Australia would ever be economical. 

Australia may be left behind as the world moves away from oil-based fuels to other forms 
of transport energy such as electricity and hydrogen
A range of forecasts show global demand for refined product will peak in the 2030s. The world is transitioning to 
other transport energy sources faster than Australia. To maintain reliable energy supply, particularly for transport, 
Australia needs to keep pace with global trends, otherwise we risk being left behind with ageing infrastructure and 
potentially more limited supply of oil. 

Take-up of other sources of transport energy in Australia has been slower than countries like New Zealand, 
Norway, Japan and China. This can be largely attributed to the fact that these countries have specific policies  
such as zero- and low-emissions vehicle targets, light vehicle fuel efficiency standards and strategies for hydrogen 
development. Australia has largely relied on markets to innovate and introduce new technology. In Australia,  
the market share of electric vehicles is less than one-seventh of the market share in the United States (US)  
and Canada. 

Australia is now poised to take a world-leading role in low-emissions hydrogen production. Australia’s Chief 
Scientist has been tasked with preparing a plan for a National Hydrogen Strategy. The National Strategy for 
Electric Vehicles aims to ensure the transition to electric vehicle technology and infrastructure is planned and 
managed so that all Australians can access the benefits of the latest technology. 
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Disruptions are largely managed by industry, and government intervention is a last resort
Analysis of historical disruptions has demonstrated that industry generally manages minor disruptions with no 
discernible impact on users. Complications occur when there are multiple unanticipated issues. In 2012, areas in 
Victoria had diesel shortages as a result of two unrelated incidents at the two local refineries. Lack of transparency 
of the supply chains outside of the individual companies who managed those refineries may have prolonged the 
disruption. 

Larger disruptions are possible, but they have not occurred in recent history, so Australia’s preparedness is being 
tested through hypothetical scenarios. Early evidence shows that, in more serious disruptions, prices would 
increase and rationing for emergency services could be required while alternative supply is sourced. Initial 
modelling of more extreme events shows that global markets can adjust to disruption within about six weeks.

Modelling also considered an extreme and unlikely scenario where there were no imports of oil or refined product 
to Australia. Early results suggest that, under such a scenario, our demand patterns would change and our existing 
stocks and domestic refinery capacity could support critical users for around three months. These scenarios need 
to be tested further before results are finalised.

The National Oil Supplies Emergency Committee (NOSEC) provides a forum to keep governments across 
jurisdictions informed and to support the management of a liquid fuel emergency. However, in practice, 
Australian Government involvement in managing most emergencies would be a last resort. This is because the 
options available to the Government through the Liquid Fuel Emergency Act 1984 (LFE Act), such as broad-scale 
fuel rationing, are highly disruptive in nature. Modelling also suggests that burdensome administrative 
requirements of the LFE Act are likely to delay an effective Government response in an emergency. For this 
reason, the LFE Act will be reviewed. 

With enough stocks, small- to medium-scale disruptions do not impact fuel users
The first action to manage a disruption is to draw down on existing stocks to maintain normal supply while 
alternative supply is sourced. Regional markets in Australia have varying levels of stocks. Regions which are 
heavily reliant on tanker shipments from overseas typically hold higher stock levels than regions which are 
primarily reliant on product sourced from local refineries. This means that supply risks during disruption vary 
across regions.

When there are disruptions, these stocks become critical. If alternative supply can be found or the disruption is 
resolved within the time that can be covered by stocks, there is no impact. But, if there are delays with new supply 
and remaining stocks need to be rationed, commercial users will have their supply limited and service stations 
could experience ‘stock outs’ of particular fuel types. 

Some fuel users are more prepared for disruption to fuel supplies than others
Holding stocks of fuel costs money. The commercial imperative has driven both oil companies and major users  
to operate increasingly on a ‘just-in-time’ model, with limited stocks in reserve. This means there may be  
limited capacity within the supply chain for demand surge. Some users do have reserves for critical function. 
Large mining companies may vary stocks onsite to manage changing risks between wet and dry seasons. However, 
there are some users who are unprepared for disruption and maintain no fuel reserves, carrying all the risk of 
disruption. For some critical users, the expectation is that, in a crisis, the Government will intervene. 
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Australia manages fuel differently from other countries 
Every country has a choice about how to manage fuel security: rely on competitive markets; hold government or 
mandated minimum industry fuel stocks; create sufficient transparency and oversight to respond quickly and 
effectively; or accept the risk of fuel shortages in the country.

Historically, Australia has relied on market mechanisms and flexible international supply chains to manage our 
fuel security risks. This approach assumes that, if we have a competitive fuel market in Australia, this will 
guarantee reliable and affordable supply. This has been accompanied by a ‘light touch’ in terms of oversight and 
regulation. 

Recently introduced reporting on stocks by industry under the Petroleum and Other Fuels Reporting Act 2017 
occurs monthly. This reporting has been an important first step in improving Government’s understanding  
of fuel stocks and movements. However, this operates with a time lag of about six weeks, which leaves little  
scope for proactive management of emerging risks by governments, particularly where more than one large fuel 
supplier may be experiencing fuel supply issues. Notably, Australia’s approach to energy security in electricity  
and gas is markedly different, with greater transparency in supply chains, government oversight, and risk  
forecast capabilities. 

The US, Japan, the Republic of Korea and European countries also rely on competitive markets; however, they 
take additional measures of holding stocks and market monitoring. The US, a net exporter, has large strategic 
petroleum reserves and weekly reporting by the Energy Information Administration on fuel stocks and short-term 
forecasts. Japan, a net importer, has industry-mandated minimum stockholdings and holds additional 
government-owned stocks. They also have high-level monitoring that includes analysis and forecasting in the 
liquid fuel market.

Price is important to people, which means oversight and transparency is critical for the 
public to have confidence in the market
On average, we use three times as much liquid fuel as we do electricity, so households and business acutely feel 
rising fuel costs. Prices of diesel and petrol in real terms have remained relatively stable. Since 2016, prices have 
fluctuated because of global oil prices and exchange rates and there has been an increase in price of about  
20 per cent for petrol and about 30 per cent for diesel (when adjusted for inflation) as at the end of 2018. As a 
portion of annual income, Australians are spending 40 per cent less on fuel than we were in the early 1990s.

The Australian Competition and Consumer Commission (ACCC) provides an important role in monitoring 
petrol and diesel prices, but this is limited by the directions provided by Government. At the moment, there is 
not the same scrutiny applied to jet fuel pricing. Travellers and cargo owners bear this cost through rising ticket 
and freight costs.

Australia has lower taxes than other countries of similar economies; therefore, it has  
lower comparable petrol and diesel prices
Compared with other OECD countries of similar economies to Australia, our price of fuel per litre is 
comparatively low. Only the US, Canada and Mexico have lower petrol prices than Australia. Countries in 
Europe have higher prices of up to AUD$2.50 per litre, including taxes upwards of AUD$1 per litre.

Taxes and excise are the only part of the price the Government has control of. International fuel prices set most  
of the domestic price, with on average around 17 per cent of the price accounting for all other costs, including 
profit margins.
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Next steps
We still have a number of questions about exactly how Australia’s liquid fuel market would work in the case of 
major disruptions. Further work on supply chain modelling of the Australian liquid fuel market will improve our 
understanding of how the market would adjust to disruption and the economic impacts for Australia and what 
we could expect in terms of prices at the bowser. The outcomes of this work also need to be validated with 
industry and users to make sure they reflect the real world. 

We know that, for small-scale disruptions, industry largely manages these with limited risks to users. For 
medium-scale disruptions, users begin to feel the impacts of fuel shortages, but these disruptions are still largely 
managed by industry. Government involvement is a last resort. This approach needs to be fully tested to ensure 
that this is the most effective response to disruption or whether there are different ways we can better coordinate 
and manage disruption. Further modelling of disruption scenarios will be detailed in the final report and will 
better quantify the risks to fuel supply and how we manage them.

Australia’s energy markets are becoming increasingly complex, interconnected and interdependent. Liquid fuel, 
particularly diesel, is used in several sectors as a backup energy source in times of primary energy outages, such as 
electricity blackouts. Equally, a steady reliable supply of electricity is needed to pump fuel.

We also know the nature of the market is evolving. Early research has indicated that fuel suppliers and some 
major fuel users are increasingly holding a ‘just-in-time’ level of stock. This has the potential to increase risk of 
disruption in the supply chain; however, this needs to be further tested. The supply chain model being developed 
for the Government will allow scenario testing to better understand these risks and point to possible action to 
reduce those risks. Further consultation with industry and major users will also assist in assessing the level of risk. 

This work will provide the information that the Government requires to make sound decisions on how to manage 
the risks in our liquid fuel market while still delivering affordable fuel to all Australians.
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Introduction

Many Australians have not experienced a major fuel shortage or disruption. As a country, we have enjoyed  
over 40 years of relatively stable supply, so it is easy to become complacent. Australia’s liquid fuel market has 
changed in the past few years: some of our refineries have closed, we have an increasing demand and we are  
reliant on imports.

Given the focus on electricity and gas for the past couple of years, it is prudent to rethink our domestic fuel 
security and ensure that we are prepared for any potential shocks. In May 2018, the Australian Government 
announced a Liquid Fuel Security Review designed to address this gap. Liquid fuel security was reviewed as part 
of the National Energy Security Assessments in 2009 and 2011, but there has not been a separate, comprehensive 
and detailed analysis until now.

This interim report is a first look at the state of liquid fuel security with a view to informing a period of public 
consultation. This will provide an opportunity to engage across industry and users to gather further evidence to 
inform the final report. The final report of this review will provide the Government with a robust assessment of 
the current state of Australia’s liquid fuel sector and provide recommendations about any additional steps that 
could be taken to ensure that all Australians can have confidence in our fuel security.

The first part of the report provides an overview of Australia’s demand and how we meet these needs under 
normal market situations. The second part of the report considers threats that could disrupt this market and 
 how we are currently placed to respond to these. The final section seeks to understand how fuel demand  
changes over time, taking into consideration the uptake of electric vehicles and the emergence of other forms  
of transport energy.

The importance of liquid fuel
Liquid fuel is the backbone of the Australian economy. Liquid fuel underpins every aspect of our daily life, from 
our groceries to our commute to work and our emergency services. On average, each Australian uses nearly three 
times more energy from liquid fuel than they do electricity1. Australia spends $57 billion on liquid fuels each 
year—more than electricity, at $38 billion; and gas, at $37 billion2.

Australia’s liquid fuel sector comprises crude oil and condensate, refined products such as petrol, diesel and jet 
fuels, ethanol and biodiesel. As a big country, planes, trains, trucks and cars are essential for most businesses and 
people. This means the transport sector uses the most liquid fuel by far, but there are other uses of liquid fuels  
as well. 

Mining and agriculture rely on liquid fuel to power machinery. Remote parts of Australia rely on liquid fuel for 
power generation. Crude oil and condensate are refined into petrochemicals and used in manufacturing to make 
everyday household items like plastics, make-up and superglue. Diesel also provides emergency backup for many 
of our essential services, including water and sanitation, when other energy sources are not available.

1 DOEE 2018a.
2 ABS 2018. 
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Figure 1: Australian liquid fuel flows in petajoules, 2016–17

Source: DoEE, 2018a.
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Energy security and liquid fuels
Energy markets are changing, both here in Australia and around the world. They are increasingly interconnected, 
and the primary sources of energy are diversifying as renewable energy sources come online3. Australia benefits 
from the global marketplace for the export of energy commodities in coal, uranium and gas, but we also rely on 
the global market for oil imports. This global dependence creates opportunities but also makes energy security a 
more complex problem to manage.

The liquid fuel supply chain is made up of many moving parts—from production out of oil wells through to 
consumption by the final user at the bowser. There are a range of different players and influences that impact on 
the market both here in Australia and all around the world. Some of these things can be controlled; others, such 
as natural disasters, are beyond the control of government or industry. This creates a complex system with a range 
of risks. This means that fuel security is not a problem to be solved but, rather, something that needs ongoing 
monitoring and management to ensure users have confidence in the supply of liquid fuels. 

Liquid fuel security is part of the broader energy security context. At its core, energy security comes down to 
ensuring reliability of supply at a competitive price for Australians. Energy supply also needs to be resilient to 
make sure it can withstand the most likely disruptions Australia might experience and evolve to changing needs 
over time (see figure 2). 

Figure 2: Core elements of liquid fuel security
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3 IEA 2018c; ExxonMobil 2018.
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Reliability of supply needs to be carefully defined. Guaranteed uninterrupted supply of liquid fuels may come at a 
high cost or it may be unattainable if we are still to deliver affordable fuel. This needs to be balanced with what is 
a reasonable price for people and businesses to pay for fuel. ‘Liquid fuel security’ results in a trade-off between 
reliability and price. This review pays careful attention to ensuring that security measures do not outweigh the 
importance of delivering affordable fuel to Australians. 

There are lessons from Australia’s electricity sector, where the possibility of some outages is accepted in return for 
lower costs. In the National Electricity Market, the ‘reliability standard’ says that electricity supply should be 
available to meet demand 99.998 per cent of the time rather than 100 per cent of the time. While this is a small 
difference, it manages expectations in that it prepares users for minor disruptions to supply in certain 
circumstances. If we apply this to the liquid fuel sector, the cost of holding stocks, either by industry or through 
government ownership, is likely to impact on the prices of fuel. There needs to be a balance between meeting the 
expectations of uninterrupted supply and maintaining competitive fuel prices. 

While there are similarities, the liquid fuel sector differs from other energy sectors in a few important ways. 
Liquid fuel is not as interconnected. Unlike electricity, where there are national grids, fuel distribution 
components are more discrete, from ships to terminals to road tankers. These are all different parts, often owned 
and operated by different entities, creating a more flexible and adaptable supply chain than other energy 
commodities. This means disruptions may be more localised and more easily isolated. However, it also introduces 
different risks. 

Unlike electricity, Australia’s liquid fuel sector is heavily reliant on imports. This does provide access to diverse 
global supply chains, which encourages competitive fuel prices and improves reliability. On the other hand, 
imports increase the complexity and length of supply chains and expose supplies to external geopolitical risks.

The companies involved in fuel supply have a good understanding of their part of the supply chain, but they 
operate in isolation and without full knowledge of the commercial operations of others. Unlike the National 
Electricity Market, there is no organisation with a holistic view of the whole liquid fuel sector. The risk is that, 
with no real-time monitoring of supply and demand, a response to disruptions cannot be effectively coordinated 
and the individual actions of companies may have unintended consequences that may impact adversely on other 
parts of the supply chain. 

In assessing our fuel security, the Department of the Environment and Energy has a number of key areas of work 
under way: 

Reliability of supply

• understanding the ‘demand’ across different fuel types and different users

• mapping the ‘supply’, including international imports, domestic production, refineries, storage capacity and 
distribution

Affordability
• cost–benefit analysis of the economic impacts of disruptions and the associated costs of measures to insure 

against these events

Resilience
• testing the system to see how well we would manage if there were disruptions

• thinking to the future to understand emerging risks and how our use of liquid fuels is evolving 
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Once work commenced on the areas listed above, it became clear that the review would benefit from a period of 
public consultation. This is an opportunity for the Department’s initial findings to be tested with industry and 
the community. Insights and responses gathered through formal submissions and stakeholder meetings as part of 
the public consultation will provide an important validation of the Department’s analysis and ensure a robust 
final report is delivered to the Government in 2019. 
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1. Australia’s Liquid Fuel Market:  
Demand and Supply

Australia is a country that runs on liquid fuel, from large mining rigs and wheat harvesters through to our 
expansive fleet of passenger and freight vehicles. It underpins the movement of people, food and essential items 
around the country. Strong economic growth has driven growing demand for liquid fuel, particularly diesel for 
industry and jet fuels for our increasing international tourism market. The use of petrol has levelled off as 
Australians purchase more fuel-efficient cars or switch to diesel. Overall growth in demand for liquid fuels is 
projected to continue until at least the mid-2030; however, Australia will continue to be dependent on liquid fuel 
beyond 2040. 

Demand in Australia

• Liquid fuel, particularly diesel and jet fuel, will be an important energy source for Australia beyond 2040.

• Australia uses different fuel types in different ways, and management of fuel security needs to be sensitive 
to this. 

Figure 3: Growth in demand for major fuel types compared to gross domestic product in Australia  
1996–97 to 2016–17
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In the last 10 years, our demand for liquid fuel has grown by 1.5 per cent each year—marginally more than our 
population growth4. This rate of growth is high—around three times faster than the United States (US) and 
Canada. In mining, demand for liquid fuel has increased by 7.9 per cent per year and, with increasing numbers of 
international flights, demand for jet fuel has increased by 3.8 per cent. For the vehicles on our roads, demand has 
grown just 1.4 per cent per year5. Demand for liquid fuel has decreased annually in manufacturing (2.5 per cent) 
and shipping (3 per cent). Our overall growth in liquid fuel demand is closely linked to our growing economy, 
with increasing demand driven by growing industry needs and ongoing transport demand.

Projections show that our demand for liquid fuel will continue to grow until the mid-2030s, and it will remain an 
important energy source beyond that6. Other transport energy sources, including biofuels, electricity and 
hydrogen, will begin to play a greater role in the coming decades. By 2040, global liquid fuel demand is expected 
to level out as new technologies are adopted, alternative fuels become commercially viable and electricity replaces 
liquid fuels for some uses, such as for light vehicles7. 

The breakdown of Australia’s fuel use across sectors demonstrates the different dependence on fuel types.  
Mining and agriculture are dependent on diesel, whereas most of our demand for petrol is by the road transport 
sector. The largest use of liquid fuel in the manufacturing sector is for petrochemicals (see figure 4 below).

Figure 4: Liquid fuel use per sector, 2016-17

Source: DoEE, 2018a.

4 ABS 2018a.
5 DoEE 2018, Table H3.2018a. 
6 BAEconomics et al. 2018a.
7 EIA 2018; BP 2018; IEA 2018c.
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Transport
The transport sector uses 75 per cent of our total liquid fuel demand8. The transport sector is made up of road 
(passenger and freight), rail, shipping and air transport. The transport sector is almost entirely reliant on liquid 
fuel—it sources 98 per cent of its energy from liquid fuels, most of which are used in road transport. This means 
transport is the sector that is most vulnerable to impacts from liquid fuel disruptions. It also presents 
opportunities for fuel switching and demand reduction through alternative fuels and emerging technology.

Australia has the third highest ownership of motor vehicles per capita in OECD countries. The number of 
registered passenger vehicles has increased by over 1.3 million in the last five years9. However, petrol use has 
remained constant since the early 2000s (see figure 3). This is due to some fuel switching to diesel-fuelled vehicles 
and some progress in vehicle fuel efficiency. This means that, while there are more cars and we are driving further 
as a nation, the demand for petrol has not grown.

Diesel remains a critical fuel type for Australia, with demand growing faster than the economy since 2009–10.  
In 2017–18, on-road diesel consumption was just over half the total national diesel consumption10. This includes 
22 per cent of light duty vehicles that are now running on diesel in 2017–18—an increase from 9 per cent in 
200911. Road freight accounts for much of the rest of this demand, with diesel being used by 99 per cent of heavy 
freight vehicles12. Demand for diesel in the freight sector is expected to remain high, with the freight task expected 
to grow by 52 per cent between 2016 and 203613.

Rail transport used approximately 1.35 billion litres of diesel in 2017–18, of which 37 per cent was used by 
ancillary railways such as those in the Pilbara, 58 per cent by other freight rail and 5 per cent by passenger rail. 
Rail freight is forecast to grow by 3 per cent a year to 203014.

International shipping is reliant on marine fuel oil, but new regulations introduced by the International Maritime 
Organization under the International Convention for the Prevention of Pollution from Ships (MARPOL) require 
ships to reduce their sulfur emissions15. This can be achieved by switching from marine fuel oil to diesel or gas or 
installing scrubbers that strip sulfur as fuel burns. Globally, this is expected to cause a spike in diesel demand 
around 2020 as the regulations come into effect. In Australia, marine oil demand comprises less than 3 per cent  
of total liquid fuel demand. To reduce costs, most of Australia’s shipping trade sources fuel from major fuel 
trading hubs such as Singapore.

A growing tourism sector is driving an increase in international flights, which now account for 60 per cent of  
jet fuel consumption. This demand is only likely to increase. There is an expected 13 per cent growth in the 
2017–2019 period in international tourism arrivals, with an increase of 4.2 per cent in the number of Australians 
on outward-bound travel16. The implementation of the ambitious Carbon Offsetting and Reduction Scheme for 
International Aviation may see a growth in demand for advanced biofuels suitable for jet engines.

8 DoEE 2018a, Table H3.
9 ABS 2018c
10 Figures provided by Bureau of Infrastructure, Transport and Regional Economics (BITRE).
11 ABS 2018c
12 Commonwealth 2018.
13 Figures provided by Department of Infrastructure and Regional Development, October 2018.
14 Commonwealth 2018.
15 New regulations require ships to reduce their sulphur emissions from 3.5% m/m to below 0.5% m/m.
16 Tourism Research Australia 2017.
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Industry use
The mining industry is reliant on liquid fuel, with diesel accounting for 32 per cent of the energy use in the 
sector. Some types of mining are far more reliant on diesel—for example, the coal industry sources 83 per cent of 
energy from liquid fuels17. 

Diesel makes up 84 per cent of agricultural energy use18. The demand for diesel is seasonal and goes up and down 
with crop cycles. Demand is also time-sensitive. While most farms store diesel onsite, diesel shortages at harvest 
could result in spoiled crops within a few days.

Petroleum products used in manufacturing include lubricants and petroleum derivatives such as engine oils and 
bitumen. Petrochemicals derived from petroleum account for a large amount of the liquid fuel used in 
manufacturing. Petrochemicals are important for many household products, including plastics, synthetic rubber, 
paint thinner, glues and some skincare products. The growth in the petrochemical industry is driving demand for 
oil globally19; however, in Australia, the story is quite different.

Many of the petrochemicals used in Australia are increasingly imported, driven by changing market dynamics, 
including refinery closures and the falling costs of imports. For example, Australia has one manufacturer  
of polypropylene (a type of plastic) using feedstock sourced from the Viva Energy refinery in Geelong.  
Direct imports of polypropylene are increasingly being sourced from overseas to meet demand. This, combined 
with a general decline in manufacturing, has resulted in a decline in demand in this sector in Australia.

Emergency response and off-grid electricity
Diesel is critical to emergency response and contingency planning. When other energy sources fail, diesel 
generators kick-start the electricity grid and support services like hospitals, water and sanitation. This relationship 
means that failures in electricity or gas networks may lead to diesel shortages, which may have an impact on  
other sectors.

Two per cent of Australia’s population live in off-grid areas, consuming 6 per cent of the country’s total electricity. 
Twenty-six per cent of power for off-grid areas is fuelled by diesel, with most remote power being generated by 
natural gas20. However, in all cases, diesel is the backup energy source for off-grid power generation. Investment in 
solar technologies for remote communities, particularly in the Northern Territory, may see demand for diesel for 
electricity generation decline.

Liquefied petroleum gas
Liquefied petroleum gas (LPG) demand has reduced in Australia in the last 10 years. This has been driven mostly 
by the decline in LPG-powered motor vehicles. Large consumers like the taxi industry have shifted from LPG to 
petrol hybrid vehicles as these have become more competitively priced. Australian Government subsidies for LPG 
conversions were introduced in 2006 and finished in 2014. It is estimated that, in 2018, less than 2 per cent of 
registered passenger vehicles used LPG. LPG remains an important input to other activities, including heating, 
cooking and agriculture.

17 DoEE 2018a. 
18 DoEE 2018a.
19 EA 2018a.
20 ARENA 2014.
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Figure 5: LPG sales since 2010
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Biofuels
The demand for biofuels in Australia has been relatively low, contributing just 0.4 per cent of liquid fuels in 
2017–1821. This is down from peak demand in 2014–15, when biofuels were contributing 1.3 per cent to our 
liquid fuel supply22. In 2018, there was the first increase in demand for fuel-grade ethanol since 2014. This was 
largely driven by state-mandated targets for increased ethanol use in Queensland and New South Wales23.

Favourable excise provisions drove demand for mostly imported biodiesel from 2010 until 2014. Following the 
change in excise for imported biofuels, and the decline in oil prices, biodiesel demand collapsed, partly because it 
could not compete with low oil prices.

Biofuels in Australia are mostly made from by-products of other industrial and agricultural processes. There is 
renewed investment in development of advanced biofuels that use waste feedstocks to produce ‘drop-in’ biodiesel 
that avoids the need for adjustments to vehicle engines.

There is emerging demand for bio-jet—an advanced biofuel that can be mixed with mineral oil based fuel.  
Major airlines such as Qantas and Virgin Australian have made commitments to increase the number of flights 
fuelled by biofuels in the next few years.

21 APAC, Australian Biofuels 2018. 
22 APAC, Australian Biofuels 2018.
23 Information provided by DoEE.
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There are other alternative transport fuels, including synfuels—synthetic fuels, derived from syngas, that result 
from the gasification of solid feedstock, including biomass. This technology is not at the same level of market 
readiness as biofuels.

Defence use
The 2016 Defence White Paper recognised fuel as an important part of Australian Defence Force (Defence) 
capability and noted that reliable access to fuel infrastructure underpins Defence’s ability to conduct operations. 
In September 2018, the Minister for Defence, the Hon. Christopher Pyne MP, announced the Defence Fuel 
Transformation Program. This is a $1.1 billion investment for the next 30 years to deliver a safer, simpler and 
more assured Defence fuel network in partnership with industry.

Defence relies on the commercial market to meet its fuel needs. These accounted for around 1 per cent of total 
liquid fuel used in Australia in 2018. This is about 0.5 per cent of the national demand for diesel, mostly marine 
diesel, and about 3 per cent of national jet fuel demand24.

Defence maintains storage facilities around the nation, with stock levels normally around 50 per cent of total 
Defence storage capacity. These stocks provide several weeks’ coverage for vehicle and jet fuels to months of 
supply for naval fuels at normal rates of consumption.

Defence has a range of contingency options to meet increased fuel demand. These include increasing storage by:

• ensuring existing fuel storage is held at maximum capacity

• using surge provisions in supply contracts

• buying additional fuel and paying for its storage in commercial facilities

• hiring commercial fuel tankers for additional storage capacity.

In addition, Defence can also look to different sources for supply by leveraging some 40 international 
arrangements with partner countries to access fuel. Also, as a last resort, the Australian Government may exercise 
powers under the Liquid Fuel Emergency Act 1984, under which Defence has access to fuel as an ‘essential user’ for 
activities in the ‘Defence of Australia’.

Defence supports the development of alternative fuels (both bio and synthetic). For Defence to utilise alternative 
fuels, they must be costed competitively and be able to be used as a drop-in replacement requiring no change in 
engine technology.

 

24 Figures provided by Department of Defence.
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Figure 6: Liquid fuel supply chain 

Source: DoEE based on unpublished data provided by BAEconomics as part of the Supply Chain Model.
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Supply

• Australia is heavily reliant on imports, and the countries we source from are concentrated in the  
Middle East, North-East Asia and South Asia.

• Australia is energy rich, but not when it comes to oil.

• Australia’s domestic refinery capacity has reduced in response to oversupply in the global market; it is 
questionable whether large new oil refineries in Australia could be economically viable.

• With enough stocks, small- to medium-scale disruptions do not affect fuel users.

To assess the reliability and the resilience of fuel supply for Australia, it is important to consider the strength of 
the whole liquid fuel market (see figure 6). Sourcing and distributing Australia’s liquid fuel is a complex process. 
Both crude and refined products are transported to Australia by ship; they also enter the Australian supply chain 
from domestic oil fields and refineries. Fuels are then stored in terminals waiting for distribution. Fuel is moved 
around Australia, mostly by tanker trucks, to industrial users and retail stations. Jet fuels are piped directly from 
terminals to most major airports in Australia.

The Australian Government relies on industry and users for information on their own supply chains. While 
individual fuel companies know their own supply chains well, there is no overarching understanding of the whole 
liquid fuel market in Australia and how different parts interact with each other. Ongoing work to model the 
supply chains of the Australian liquid fuel market will provide better insight than the Government has had before. 
This new capability of supply chain modelling will improve over time and will continue to need data and insight 
from users and industry. 

Imports
Australia’s oil supply is largely through imports. In 2017–18 we imported the equivalent of 90 per cent of the 
refined product we used. This number is made up of 60 per cent of refined product imported directly, including 
petrol, jet fuel and diesel. The remaining refined product was produced by the four remaining refineries in 
Australia. However, those refineries imported around 80 per cent of the crude oil feedstock they needed from 
overseas. We currently export most of our domestically produced oil, but, if we refined all the crude oil produced 
in Australia, this would still only meet 24 per cent of our total refined product demand25. That means that 
imports are essential to meet our growing demand for liquid fuels26.

Imports are an important part of our liquid fuel supply (see figure 7), as they minimise refining costs27.  
Since 2010 there has been an overall decrease in crude imports28 and comparable increase in imports of refined 
product—this relates to the closure of three Australian refineries and our increasing demand for diesel and  
jet fuel. However, when there was greater domestic refining capacity, imports of crude were still required to  
keep the refineries operating.

25 Most of the domestically produced oil is condensate, which is a by-product of natural gas production. Condensate is less suited to 
domestic refining but could be used to supplement supply in an extreme disruption scenario.

26 All import data from DoEE 2018b.
27 Refineries typically source a blend of domestic and imported crude oil with differing characteristics so that they can efficiently produce 

refined products required by the Australian market.
28 Crude imports have increased since 2016–17, increasing by 10 per cent in 2017–18: DOEE 2018b.
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Figure 7: Imports compared with total consumption, 2010–11 to 2017–18
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As our imports of liquid fuels have increased, the number of countries we source from has also grown.  
However, most of our imports come from North Asia, South-East Asia and the Middle East (see figure 8). 
Economically this makes sense, as sourcing from as close as possible to Australia reduces shipping costs.  
The diversity of the supply chain does suggest that, if there were disruptions in the Asian region, fuel could  
be sourced within two weeks to a month from other countries29.

Australia’s crude oil is sourced from 40 countries, with 90 per cent being sourced from only 10 countries.  
Our largest crude oil supplier is Malaysia, followed by the United Arab Emirates and Indonesia. For refined 
products, Australia sources from 66 countries, with the Republic of Korea (ROK) providing the largest amount, 
followed by Japan and Malaysia. However, as with crude, 90 per cent refined product is sourced from six 
countries within Asia30. From this core group of suppliers, five countries, including Japan, Singapore and ROK, 
are net importers of crude oil. They largely source crude oil from the Middle East (see figure 9).

Australia has traditionally relied on Asia for imports of refined products, but this is starting to change.  
In 2017–18, 20 per cent of Australia’s petrol imports were sourced from regions outside of Asia, including 
Europe, the Middle East and the US—up from less than 1 per cent in 2015. In relation to crude oil, the 
production of shale oil in the US is set to double by 2025 and will increase global competition with the  
Middle East31.

29 Hale & Twomey 2017a.
30 DoEE 2018a.
31 IEA 2018c.
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Figure 8: Major oil import routes to Australia

Source: DoEE, 2018b and initial findings from BAEconomics in the development of the supply chain model.
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Figure 9: Source flows for Australia’s Crude and Other Refinery Feedstock (ORF) and Refined products

Source: DoEE, based on IEA 2018 Oil information and UN Comtrade database
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Australia’s dependence on global oil markets raises different risks for fuel security, but it also creates opportunities. 
The closure of refineries in Australia and the resulting increase in imports of refined products has increased the 
range of suppliers operating in this country. Over the past decade, independent wholesalers have increased their 
market share from 4 per cent to 7 per cent32. While the four major refiner-wholesalers still maintain the largest 
market share in wholesale petroleum products, the increased share available to the independent wholesalers, 
although small, suggests that by diversifying the overseas sources of supplies, space is being created for smaller 
operators to enter the market.

The international shipping market is an important reason that imports are reliable for Australian fuel supply. 
Sixty-five per cent of global oil demand is transported by tanker ships. This means the global petroleum shipping 
market is substantial in its own right, with around 4790 petroleum tankers with a combined capacity of around 
500 million deadweight tonnes33. The international shipping market is highly competitive, with the top 30 tanker 
owners representing only 50 per cent of the market. The largest single owner, Euronav,34 controls less than 
4 per cent of the market. This results in an international shipping market that has been and is likely to continue 
to be robust in reliably delivering fuel to Australia35.

Australia’s island geography also adds reliability and flexibility through a choice of shipping routes. Early analysis 
from our disruption scenario modelling demonstrates that Australia’s flexibility with shipping routes is an 
advantage, as some physical disruptions can be managed by sailing via different routes.

Australia is also an exporting nation that benefits from strong trade ties around world. Our fuel security is 
associated with this reputation36. In 2017–18 we exported $227 billion in minerals and energy. As a superpower 
in coal, uranium and gas exports, Australia promotes a robust and reliable trade in energy commodities.  
Australia is known as a safe place to do business, allowing us to enjoy reliable supply. 

Domestic oil production 
Australia has about 0.3 per cent of the world’s oil production (see figure 10). We have only 0.2 per cent of  
the proven global reserves, and these are depleting faster than they are being replenished by new discoveries.  
We draw around 250,000 barrels per day fewer now than we did in 2010. The reduction in production in the 
Bass Strait has contributed to this decline, and there have been few new fields that have come into production.  
If all our current production of crude and condensate was processed in Australia this would be equivalent to  
just over 50 per cent of Australia’s total demand for refinery feedstock. Taking into account the refining process, 
this would approximately account for 25 per cent of our total consumption of liquid fuel. 

32 ACCC 2018b.
33 Hale & Twomey 2017a.
34 New Mobility News, Belgian Euronav world’s largest crude oil tanker company, 22 December 2017.
35 Tanker Operator 2017.
36 DFAT 2017.



25

Figure 10: Comparison of global production, 2018
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Source: IEA 2018a. 

Australia’s production is mostly concentrated off the northern coast of Western Australia. Seventy-five per cent  
of domestically produced oil is exported to the mega-refineries that are nearby in Asia37. This is because of the 
proximity of the Asian refineries and the type of oil we produce, primarily condensate, which is not well suited  
to Australian refineries. In 2017–18, oil exports brought in $5.2 billion to the Australian economy38. In an 
emergency, the condensate produced in Australia could be processed by our refineries, but it is not commercially 
viable under normal market circumstances.

The production of oil in Australia has continued to decline over the past decade and is now around 60 per cent 
lower than its peak in 2000–01. There is forecast to be a short-term increase from 2017–2018 to 2019–2020 (see 
figure 11). This is a result of increasing condensate production as a by-product of natural gas extraction. However, 
post-2020, Australia’s domestic oil production is likely to continue to decline until at least 2030 if there are no 
major new discoveries.

37 DoEE 2018a.
38 DoIIS 2018.
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Figure 11: Domestic crude oil and condensate production measured against Australian consumption,  
1989–2022

Source: DoIIS 2018; DoEE 2018a.

Oil exploration activities have declined sharply since 2014 following the decline in global oil prices. Although 
there is exploration in Australia for new oil fields, it will take many years to bring new oil discoveries into 
production. For example, in the Great Australian Bight there is still limited knowledge of the scale of 
undiscovered oil. Early estimates suggest it could meet between 15 and 40 per cent of our demand for 20 years39. 
However, if exploration goes ahead and these reserves are confirmed, it would not reach full production until after 
2030 given the complexity of infrastructure installation. With a globally competitive oil market, there may be 
more accessible and lower-cost reserves elsewhere in the world, which could mean global companies choose other 
reserves outside Australia for development.

There may be more opportunity to increase domestic production with less conventional sources. There has been 
limited exploration or consideration of shale oil in Australia. If viable deposits are found, the lead time for these 
sources to come online is generally much shorter than deep water oil wells. The International Energy Agency 
(IEA) World Energy Outlook has signalled that there is some prospect for shale oil in Australia, particularly  
after 203040. 

While new oil fields are not immediately available, Australia’s resources are a natural advantage and provide 
opportunities to diversify our fuel sources. Australia has over 128.3 trillion cubic feet of proven natural gas 
reserves and is set to become the world’s largest exporter of liquid natural gas (LNG) by 2020. LNG is an  

39 ACIL Allen Consulting 2018a.
40 IEA 2018c; GA 2018.
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effective fuel for trucks, ships and non-road commercial vehicles. Opportunities also exist in biofuel and 
hydrogen, which have been successfully used in the US, China and Europe to support fuel security.

The Australia Renewable Energy Agency is investing in a range of facilities that generate bio-crude from waste, 
algae and sewerage. These facilities will produce advanced forms of biofuels that can be mixed with mineral oil 
based fuels. This is likely to meet only a small amount of demand, but diversification in fuel types and domestic 
production capability of biofuels should be considered in the context of our fuel security.

The Government is investing in our low-emission hydrogen production capability. Australia has all the  
resources to make hydrogen at scale: wind, sun, coal, methane, carbon sequestration sites and the expertise41.  
The development of a National Hydrogen Strategy should see hydrogen emerge as a competitive alternative  
fuel source for Australians.

Refineries

Our refineries process imported and domestic crude oil and provide 40 per cent of refined products in  
Australia. This domestic refinery production comprises of 62 per cent of our petrol, 33 per cent of our diesel  
and 40 per cent of jet fuels42. The refineries are running at about 90 per cent capacity. This means there is  
very little capacity to increase production in response to a surge in demand.

In the last 10 years Australia has seen three refineries close, with their production replaced by imports.  
The refinery closures were a result of surplus refining capacity in the Asian region as demand fell after the  
Global Financial Crisis and a strong Australian dollar during the mining boom, which impacted on  
profitability43. Australia’s refineries were also ageing and companies made a commercial decision not to  
further invest in expensive maintenance schedules. Under current market conditions, none of Australia’s 
remaining refineries appear to be at risk of closure, noting that this depends on the investment strategy of 
individual companies44. While the Australian Government is considering improvements to fuel quality  
standards, extensive industry consultation about potential impacts is being undertaken. Refineries operate  
on a six-year maintenance cycle, which should provide opportunities for the changes if necessary before any  
new regulations become operational.

41 Office of Australia’s Chief Scientist 2018.
42 DoEE 2018b.
43 Hale & Twomey 2017c.
44 Hale & Twomey 2017c.
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Figure 12: Portion of domestically produced major fuel types as part of overall fuel consumption in 
Australia, 2010–11 to 2017–18
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Storage capacity
Understanding the storage capacity within the commercial supply chain provides an insight into how much fuel 
can be held and made available. This storage acts as a redundancy that helps manage disruption. All storage in 
Australia is maintained by industry, except for some minor storage managed by the Department of Defence. 
Australia has no strategic government reserves. Experience suggests that there is currently sufficient storage in the 
supply chain to manage day-to-day variation in demand, as well as for predictable peaks such as school holidays. 

The supply chain model being developed will enable the Department to test this capacity. Early findings show 
that diesel storage has increased by 44 per cent, jet fuel by 54 per cent and petrol by 28 per cent since 201245. 
This partly includes the conversion of the Bulwer, Clyde and Kurnell refineries into storage terminals.  
These converted terminals require higher levels of refined product storage than terminals supplied by refineries  
to ensure continuity of fuel supply between shipments of imported refined product46.

Excluding converted terminals, diesel storage capacity has increased by 28 per cent since 2012, while jet fuel and 
petrol capacity have both increased by around 9 per cent. There have been new terminals added at Port Bonython, 
Adelaide, Newcastle and Mackay; and expansion in places including Adelaide, Dampier, Hastings, Darwin and 
Melbourne. These investments are reflective of growing demand, particularly to support industry needs47.

45 Hale & Twomey 2018.
46 Hale & Twomey 2018. 
47 As above—terminal storage data.
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Storage is never 100 per cent full, as liquid fuel is a continuous flowing system and there is constant throughput. 
When a new fuel tanker ship arrives at port and unloads, terminals will be close to full. However, the draw-down 
from the terminal for distribution commences immediately. When viewed historically, the data demonstrates that 
industry is holding less actual fuel product. We now have 20 per cent less fuel stocks as a portion of our demand 
than in the mid-1990s48. This drop occurred in the 1990s and levelled out to the equivalent consumption days 
that we maintain today (see figure 13 below). 

Figure 13: Average consumption days of refined products49, 1990–2018
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What this evidence suggests is that the way industry is managing storage appears to have changed in the past two 
decades and moved to a ‘just-in-time’ model around the early 2000s. This does provide cost efficiencies by 
ensuring fuel keeps moving throughout the distribution network rather than waiting in storage tanks. For the first 
time, the Department will be able to test the robustness of this approach through the use of the supply chain 
model. When completed, this will enable the Department to better understand current storage capacity and use 
and how this supports response to disruptions like a surge in demand during a good agriculture harvest season. 

48 Unpublished data from DoEE, publication of consumption days started in 2010.
49 Note that historical data pre-2010 is unpublished. Other data is available through the Australian Petroleum Statistics. 
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Liquid fuel stocks: consumption days
Understanding the stocks of liquid fuel that Australia has in storage at any one time is an important part of fuel 
security. The most appropriate measure of domestic fuel stocks is in ‘consumption days’. Using this method,  
the stocks of refined and crude product are counted by calculating how many days it would last under normal 
use. Also, stocks of each different fuel type are calculated, which allows the different uses to be taken into 
consideration. For example, we have a higher demand for diesel, which may account for the fact that there are  
less consumption days, as stocks are moving more quickly through to retail sites. Using this measure, stocks in 
storage terminals and at refineries, major airports and some major users and ships in Australian waters are 
counted. It does not include fuel that is already in or on the way to fuel stations or products in tanker ships on 
their way to Australia. It also excludes crude oil that could be refined into products in Australia. If these were 
included, our consumption days would be higher.

Australia’s consumption days of refined products go up and down, as the figure is based on how much commercial 
supply is in the country, and this does vary. On average, the number of consumption days ranges from 16 to 25 
days50. Early research estimates that these stocks represent between 50 and 75 per cent of total storage capacity. 
This suggests that there may be some capacity to increase consumption stock storage if needed. This will be tested 
through supply chain modelling and consultation with industry and included in the final report.

Table 1: Australian consumption days as at December 201851

Petrol Diesel Jet fuel Crude oil 

Consumption days 18 22 23 24

Early data analysis suggests that stocks of refined product may vary across different regions around the country.  
In August, reporting showed Victoria had only 10 days of diesel cover compared with Western Australia, with  
22 days, and South Australia, with 28 days. This data may point to the fact that states with refineries have lower 
stocks, as refineries are constantly producing new product. Tasmania and Northern Territory have much lower 
demand and are likely to hold more stocks than other states with higher demand to manage less frequent shipping 
schedules. This means that the impact and response to disruption will vary depending on where they occur. 
Longer-term analysis of these stocks will create a better understanding of the average level of stock on a  
state-by-state basis and what this means for how disruptions are managed. 

There will always be significant volumes of oil and petroleum at sea that can be drawn upon to supply demand. 
Depending on the characteristics of supply disruptions, a significant proportion, if not all, of oil in transit will be 
delivered to the intended destination. Stocks at sea are most readily available to be mobilised and redirected in 
times of crisis and provide flexibility to swiftly respond to localised supply disruptions.

At any point in time, there are around 45 oil tankers sailing for Australian ports and approximately 90 fuel 
tankers arriving in Australia each month. On those tankers at sea alone there is enough crude oil to keep our 
refineries going for 12 days and the equivalent of six days of usual consumption for refined petrol, diesel and  
jet fuel.

Australia’s consumption days are lower than some other countries, but they have remained relatively consistent 
since 2001 as commercial storage expanded to meet growing fuel demand. In Europe, high consumption days are 
enforced by a European Union Directive that requires its member countries to hold a minimum of 61 

50 DoEE 2018b.
51 DoEE 2018b.
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consumptions days of oil, including 31 days of refined product. This directive to maintain higher stocks does 
mean there are higher taxes to fund their maintenance. This cost contributes to the higher cost of fuel in 
European countries.

Table 2: OECD country data 201752

Petrol stocks  
(days consumption)

Diesel/jet fuel stocks  
(days consumption)

OECD Americas 25 28

OECD Europe 50 34

OECD Asia/Oceania (excl. Aust.) 14 24

One of the challenges for measuring Australia’s liquid fuel stock levels is that there is no comprehensive, real-time 
picture of all fuel available within the national supply chain. This is different from electricity, where information 
about the reserves is readily available. Information gathered under the Petroleum and Other Fuels Reporting Act 
2017 improved the data available to the Government. However, it does not reflect real-time stockholdings or 
market activity and has limited value in providing information to the market on short-term supply issues.

The Department is in the process of developing a model of our whole liquid fuel market and its various supply 
chains. This includes crude sources around the world, transport to refineries in Australia and overseas, and 
distribution in Australia. This model will seek to estimate the volume and spare capacity in the supply chain.  
This should lead to a more holistic understanding of storage capacity and turnover of stocks.

Liquid fuel stocks: IEA days
Australia’s IEA stockholding obligations are calculated in a different way from consumption days. Australia is 
party to the Agreement on an International Energy Program, which obliges members to hold oil stocks equivalent 
to 90 days of the previous year’s net imports53. This covers all types of oil products, including crude oil, petrol and 
diesel as well as oil products that cannot be used directly in the transport sector, such as bitumen.

The current IEA methodology does not allow stocks on water travelling to Australia to be counted. It is worth 
noting that Australia has the equivalent of around nine IEA days of stock in foreign ports and 20 IEA days of 
stock on route to Australia. These stocks are owned by Australian companies and are destined for import into 
Australia. What this shows is that the method used to count the 90-day stockholding does not capture the full 
picture of domestic liquid fuel security, particularly as it also does not include Defence stockholdings. 

Comparing historical data between consumption days and IEA days highlights the difference between the two 
methods of measuring stocks. Australia’s consumption cover has remained relatively consistent since the early 
2000s. However, our IEA days during this same period were much higher—around 300 in 2003 before beginning 
a slow decline. This is because Australia produces and exports significantly less crude oil and imports more refined 
products than we did in the early 2000s, which means our average daily net imports have increased over this time.

52 IEA 2018b. 
53 IEA days are calculated as 1/365th of the total net oil imports from the preceding year.
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The IEA oil stockholding mechanism is designed to be an insurance reserve that can be used in a ‘collective action’ 
response by member countries—releasing oil to the global market to counter the risk of economic damage from 
oil price shocks resulting from significant global supply disruption. 

To date there have been three IEA collective actions. None of these events used all the emergency stocks.  
For instance, the 2011 Libyan collective action released 60 million barrels of oil, which was just 3.75 per cent  
of all emergency stocks held by IEA member countries at the time. Member countries of the IEA are currently 
considering whether the 90-day net oil stockholding remains an appropriate mechanism in the modern global  
oil market as part of the IEA’s modernisation process54.

Currently IEA membership represents 46 per cent of global oil demand and this is declining due the emergence 
of other major energy users. The IEA has a number of Association partner countries, including China, India and 
Indonesia. If these countries were to join the IEA as full members, the IEA membership would comprise 
70 per cent of global oil demand, and be more strategically placed to respond to a global oil supply disruption 
through its collective action response.

Australia is currently noncompliant with the 90-day stockholding obligation. In November 2018, Australia had 
53 ‘IEA days’55. The findings of the Liquid Fuel Security Review will inform Australia’s approach in meeting our 
commitment to return to compliance by 2026. 

Fuel distribution
Ensuring that fuel can get from terminals out to the places it is needed is the final piece of the supply picture. 
Australia relies mostly on tanker trucks and some pipelines to deliver fuel around Australia. Trucking provides a 
flexible mechanism for supply, whereas pipelines are major infrastructure and they are only worth investing in to 
move large volumes of fuel within cities to major users like airports. There is some distribution of fuel by rail to 
regional areas such as Alice Springs, and sometimes ships are used to distribute stock from one port to another.

Trucking fleets are adaptable and can change with demand or disruption. This means that Australia is heavily 
reliant on trucking for distribution. The logistics of trucking require enough prime movers to haul the cargo, 
enough tanker trailers to shift the volume of fuel needed and the right number of drivers who are trained and 
licensed to manage fuel as dangerous goods on our roads.

Fuel trucks include prime movers which attach to tanker trucks and B-doubles and rigid tankers. Prime movers 
can pull a range of volumes. Because of this, counting trucks can be challenging, and understanding their total 
capacity can also be difficult. There are roughly 3600 rigid tankers and prime movers available to distribute fuel. 
There are around 6900 service stations in Australia and around 90 per cent of fuel is delivered by 90 companies56. 
Each tanker operator usually has exclusive rights to supply fuel within a geographic area. Only if ‘fail to supply’ 
provisions are used can another operator be used to meet demand.

Early findings suggest that there is not much spare capacity within the trucking fleet. The most likely response to 
a surge in fuel demand or a disruption to tankers in one region would be to move tankers from another adjacent 
region to ensure minimum liquid fuel requirements are met in both regions. This is because it is unlikely drivers 
would be able to work extra hours or shifts because of safety, and it would be difficult to find new drivers.  
New drivers require four weeks’ dangerous goods training and another two weeks’ training on terminal safety 
requirements and operations.

54 This work program is supported by the 2017 IEA Ministerial Mandates on the implementation of an Energy Security Roadmap, with 
ideas to be presented to the 2018 ministerial meeting.

55 DoEE 2018b.
56 BAEconomics et al. 2018b.
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Pipelines are generally only used where there is reliable high-volume demand. This limits them to metropolitan 
areas. For major airports with good access to coastal terminals, fuel supply is generally delivered through pipelines. 
In some instances, pipelines can cause single points of failure where there are no alternative distribution sources. 
For example, Perth airport is supplied by pipeline from the Kwinana refinery. This is the only mechanism for fuel 
supply to the airport, as there are no alternatives such as trucking berths. 

Coastal shipping does play a role in distributing fuel around the country. Australia’s Coastal Trading (Revitalising 
Australian Shipping) Act 2012 (Coastal Trading Act) states that international vessels are unable to load Australian 
cargo at one port and transport to another Australian port without a temporary licence. There has been a steady 
decline in the number of tankers registered by companies in Australia, and by 2018 all tankers had been 
deregistered57. International tankers regularly apply for a temporary licence under the Coastal Trading Act, 
enabling petroleum goods to be transported between Australian ports as necessary. There is also a fast-tracked 
application process to vary existing temporary licences under specific circumstances such as a fuel shortage.  
Data shows that this is a common practice, with around 280 voyages each year58. This is generally from Victoria 
and Western Australia to other states like Tasmania or the more remote regions in need of bulk fuel. It is unlikely 
that road or rail could substitute these movements due to the typical volumes being moved (coastal trading 
movements are often in the range of 5000 to 15,000 tonnes per voyage).

57 Data supplied by Australian Maritime Safety Authority 2018.
58 Data supplied by DIRD.
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2. Pricing: Affordable fuel for Australians

• Price is important to people, which means oversight and transparency is critical for the public to have 
confidence in the market.

• Australia has lower taxes than other countries of similar economies;, therefore, it has lower comparable 
petrol and diesel prices. 

• Jet fuel pricing is treated differently from other fuels in Australia.

Liquid fuel prices are an important consideration in the fuel security context. Fuel should be competitively priced 
and accessible to all Australians. Measures to increase fuel security cost money, but these costs should be balanced 
against the benefits of making sure that fuel remains an affordable energy source for Australians. While it is 
important that a level of insurance is built into the supply chain to limit the impact of disruptions, the cost of this 
insurance should not be more than the economic impact of the disruptions themselves.

Australian households and businesses are sensitive to any increase in fuel prices. The average household currently 
spends around the same amount of money on fuel as on electricity and gas combined59. When taking inflation 
into account, the prices of petrol and diesel have been relatively stable in Australia for the past 20 years.  
When mapped against the consumer price index, there has been a minor increase in prices over the last few  
years after a period of no increase at all (see figure 14). Australians are currently spending 40 per cent less on  
fuel as a portion of annual income than we did in 199260. 

The price Australians pay for petrol and diesel is made up of three components: the international price of  
refined product; taxes (excise and GST); and other costs, including profit margins at the wholesale and retail  
level (see figure 15).

59 ABS 2018d.
60 ABS 2018b.
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Figure 14: Energy Components of Consumer Price Index, change over time
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Figure 15: Components of the annual average retail fuel price in the five largest cities in 2017–18

 $0.61 

 $0.41 

 $0.12 

 $0.20 

Components of petrol price (2017-18)

 $0.62 

 $0.41 

 $0.13 

 $0.23 

Components of diesel price (2017-18)

International price Fuel exciseGST Costs and margins

Source: From Report on the Australian petroleum market June quarter 2018, ACCC.



36 / Liquid Fuel Security Review—Interim report

Pricing fuel in Australia based on the global market
In 2018, an average of 40 per cent of the price at the pump is based on the price of refined petroleum products in 
the international market. Pricing for Australian refined products is benchmarked from the Singapore markets61, 
with around 3 cents per litre added for international shipping costs. This benchmark represents crude oil pricing 
plus the refining margin for the Asian region. This benchmark changes based on the international price  
of crude oil.

There is a relationship between oil prices and patterns of demand at a global level. As oil prices rise, demand 
generally drops. In 2006–2009, oil consumption in OECD countries declined as oil prices rose (see figure 16). 
There are other factors that impact on demand, including economic growth and the maturity of transport sectors, 
but there is a clear correlation between price and demand. Flexibility and maturity of transport sector also 
influences changes in demand patterns. For example, developing countries have relatively inelastic demand, with 
high vehicles per capita and few alternative options for transport, so there is not the same reduction in demand 
with higher prices62.

The Australian market does not operate like a typical OECD country. The reliance of the Australian economy on 
road transport means our demand for fuel relative to price is inelastic63. Even as global prices increase, in general 
Australians continue to purchase similar volumes of fuel. This consistent demand makes the Australian market 
desirable for oil companies and contributes to reliable supply.

Figure 16: OECD liquid fuels consumption and crude oil price, 2001–2020
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61 Singapore Mogas 95 unleaded for petrol and Singapore Gasoil with 10 parts per million (Gasoil 10 ppm) for diesel. 
62 EIA 2018.
63 Breunig, R. and Gisz, C. 2008. 
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Analysis by the International Energy Agency (IEA) suggests that, without higher levels of investment in bringing 
new oil fields to market, there might be a ‘gap’ in the next five years where the global demand for crude oil 
exceeds supply64. The current state of oversupply since 2014 has kept fuel prices low. However, the IEA is 
suggesting that, as the supply in the global market tightens, global oil prices may rise in the next two to five years. 
Australians may face increasing prices at the fuel pump. It should be noted that higher fuel prices normally attract 
investment in oil production, which has the ability to increase supply and bring prices down.

Crude oil and refined product is bought and sold in US dollars in global markets. As international benchmark 
prices for petrol and diesel are priced in US dollars, a change in the value of the Australian dollar relative to  
the US dollar may affect the domestic price of fuel. This means that a higher Australian dollar relative to the  
US dollar will generally put downward pressure on fuel prices and vice versa. This is not always the case and will 
only happen if other local factors do not push prices up or down.

Excise and tax
Australia’s fuel prices are relatively low compared with other developed countries. The main reason for the lower 
prices in Australia is the relatively low rate of taxation on fuel. Figure 17 compares retail fuel prices and taxes 
between Australia and OECD countries in the September quarter of 2018.

Australian Government taxes, including GST and excise, accounted for on average around 38 per cent of the 
price of fuel in 2017–18, although this varies by fuel type and can fluctuate (see figure 17). The fuel excise 
generates important revenue, some of which is invested back into our roads and other transport infrastructure. 
Excise rates on petrol and diesel are currently 41.2 cents per litre and are indexed twice a year in line with the 
consumer price index.

Figure 17: Comparison of retail fuel prices and taxes in OECD countries, September quarter 2018
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Other costs
Other costs and margins at the wholesale and retail level account for approximately 17 per cent of the retail fuel 
price for petrol and diesel. These are spread between refiners, wholesalers, distributors and retailers to cover their 
costs and make a profit. Costs that businesses recover include shipping, local wharfage, terminal operation, taxes, 
insurance, transport, storage, salaries, rent, power and other utilities. Profit margins are ultimately determined by 
the level of competition in the marketplace.

Australia’s domestic liquid fuel market appears to be generally competitive, but this varies across sectors and 
regions. The wholesale sector of the Australian petrol market consists of four refiner-wholesalers (BP, Caltex,  
Viva Energy and Exxon-Mobil) and large independent wholesalers (United, Puma Energy and Liberty). There are 
currently around 6900 retail fuel sites around Australia, and these operate under a range of business models65. 
There is now greater diversity in the retail petrol market than there was 10 years ago. The market share for large 
independent retail chains has increased from 7 per cent to 25 per cent over the past 10 years. These businesses 
employ a range of different pricing strategies and have different costs, which creates variations in the price at  
the bowser.

There are also differences in retail prices between regional locations and our cities. This is mainly a result of lower 
competition and demand. An average regional fuel station may only sell 200,000 litres a week, while city fuel 
stations may sell twice as much. This means city fuel stations are able to spread their operating costs across a larger 
volume of fuel, therefore bringing prices down. Transport costs are generally much higher in more remote areas, 
and these costs are passed on to consumers66.

The Australian Competition and Consumer Commission (ACCC) monitors petrol prices and analyses indicative 
margins gained by retailers through a calculation that subtracts the average retail price of fuel from the published 
wholesale price. According to the ACCC, annual average retail margins have reached the highest levels since the 
ACCC started monitoring them in 2002. This means that retail margins in the five largest cities were 4 cents  
per litre higher than the average over the past 16 years67. The ACCC notes that some of this growth in retail 
margins may relate to increased running costs of retail stores, although there is not a lot of information that 
explains this increase.

Jet fuel prices
There is less available information on jet fuel prices. The competitiveness of jet fuel prices is discussed in terms of 
a ‘local differential’, which refers to the additional costs of accessing fuel in a particular location. By this measure, 
costs at Australian airports are typically higher than other major international airports. Australian airports do not 
have the same economies of scale as other international airports due to the lower consumption of fuel in the 
Australian market. Private ownership and control of fuel supply infrastructure, including the pipelines to the 
airport and the Joint User Hydrant Installation (JUHI) arrangement, does potentially create vulnerability to 
anti-competitive behaviour. 

65 BAEconomics et al. 2018b.
66 ACCC 2012.
67 ACCC 2018a.
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At most larger Australian airports, fuel supply to airlines is managed through a JUHI. The JUHI is typically a 
joint venture between several fuel suppliers. This provides economic efficiencies in fuel infrastructure for suppliers 
and airports but also results in potential barriers to new fuel suppliers. Jet fuel supply and infrastructure at 
Australia’s federally leased airports are primarily based on commercial arrangements between an airport operator 
and fuel supplier or JUHI operators. Contracts for fuel supply and operation of the JUHI are generally four to 
five years but can be up to 10 years. The JUHI operator will then enter into individual contracts with airlines. 
They will also undertake spot sales. A Productivity Commission Inquiry into the Economic Regulation of 
Airports is considering this matter and is expected to report in 2019. The draft report of the Inquiry released in 
February finds that the characteristics of markets have enabled incumbent fuel suppliers to restrict competition 
which may contribute to higher prices.  

Joint User Hydrant Installation

This refers to jet fuel supply infrastructure at major international airports. The infrastructure includes fuel 
storage tanks, underground pipeline systems and hydrant pits. 

Market oversight in Australia
To date the Australian Government has relied on the market to balance supply and demand and deliver oil at an 
internationally competitive price. The large amount of publicly available data and information on global oil 
markets enables oil companies to make more informed decisions about exploration and production of oil.  
It is also easier for users to buy oil at a fair price, which makes the global oil market competitive and efficient. 
There is no equivalent level of publicly available data for the domestic fuel market.

The Government recently improved monitoring of liquid fuels through the Petroleum and Other Fuels Reporting 
Act 2017. The Act introduced mandatory reporting on the production, refining, consumption rates and stock 
levels of fuel. This information is collected on a monthly basis and the information is about six weeks old when 
published in the Australian Petroleum Statistics Report (APS Report). This is an important first step towards 
improving the Government’s understanding of the liquid fuel market. However, the six-week time lag provides 
little opportunity for proactive management if supply issues are identified.

Closer to real-time information in the domestic fuel market would enable the Government and industry to 
identify short-term issues with supply. This would give suppliers the earliest possible opportunity to manage 
potential disruptions, such as ordering additional supply and drawing down stocks, which could minimise or 
prevent fuel shortages. The US Energy Information Administration provides detailed data, including weekly 
forecasts of demand and supply. This information benefits buyers and sellers and gives the government oversight 
to identify any potential supply chain risks (see text box below).

United States: ‘Weekly Petroleum Status Report’

The US Energy Information Administration publishes weekly data on current and future prices and stocks 
broken down by fuel type. Real-time data and market oversight enables disruptions to be managed drawing 
on their great diversity in supply line.

https://www.eia.gov/petroleum/supply/weekly/  
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The ACCC plays an important role in monitoring the retail prices of petrol, diesel and liquefied petroleum gas 
(LPG) in all capital cities and in more than 190 regional locations. This helps to reduce consumers’ exposure to 
anti-competitive behaviour and provides some basic transparency around prices, costs and profits. The ACCC’s 
monitoring is focused on retail cost at the bowser. The requirement for the publication of Terminal Gate Pricing 
under the Oil Code 2017 does provide some transparency around pricing and retail of diesel and petrol products. 
However, the Government has not extended this oversight to jet fuel pricing.

In some other parts of the domestic fuel supply chain, there is limited competition due to capacity constraints for 
land at key locations such as ports, terminals and monopoly infrastructure like pipelines and airport refuelling 
infrastructure. At the moment there is limited oversight in this part of the market. This may warrant further 
investigation by bodies such as the ACCC and the Productivity Commission. Further work on the supply chain 
model will also highlight where these constraints in the supply chain are.

For jet fuel, there is limited independent oversight of the market. The National Operating Committee on Jet Fuel 
Supply Assurance (NOC) is a voluntary industry-led body. The NOC meets each month to discuss maintenance 
and planned outages of the JUHI. Suppliers on the NOC regularly publish a high-level traffic light report which 
monitors supply at major airports. The Australian Government has a role as an observer on the NOC and is not 
part of any decision-making.

The cost of security
There are a range of security measures that net oil importing countries like Australia have used to increase 
domestic fuel security. Governments can invest in security, but the cost of these investments is often passed on to 
consumers in the form of increased taxes, including increased in fuel excises. This is the case for most countries in 
the European Union. 

For many countries with existing government-owned strategic petroleum reserves, these stocks have been built  
up over time, often capitalising on low oil prices when available. However, there are ongoing maintenance costs 
on top of this. The US currently has the largest stockholding as a strategic petroleum reserve in the world. It has 
the capacity to hold 727 million barrels (110,505 million litres) of crude oil and has cost approximately  
US$25.7 billion to date (US$600 million a year).

Some countries put requirements for minimum stockholdings on industry. These mandated stocks cost money to 
establish and maintain, and costs are generally passed on to the consumer in the form of higher fuel prices.
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3. Liquid Fuel Security

• Disruptions are largely managed by industry, and government intervention is last resort.

• Some fuel users are more prepared for disruption to fuel supplies than others.

• Australia manages fuel differently from other countries, particularly countries that are net importers of oil 
with limited domestic oil reserves. 

Security of liquid fuel needs to be tested by considering potential threats, vulnerabilities in the supply chain and 
how the supply chain responds to disruptions. This section captures the initial findings from hypothetical scenario 
testing and looks at how Australia’s fuel security management compares with that of other countries.

Disruptions are a normal part of any supply chain and in many instances do not lead to a supply shortage. 
Disruption events sit on a scale from minor—relatively common disruptions such as delays in shipping or 
trucking—to less likely but more extreme disruptions, such as the interruption of traffic through major 
international shipping lane. Our dependence on imports means that major conflicts in the Middle East or 
restrictions on shipping from North-East Asia may have a greater impact on Australian fuel markets than they 
may have had 20 years ago.

In conducting this review, historical disruptions and several potential international and domestic disruption 
scenarios have been examined. The hypothetical scenarios analysed were:

• Australia does not receive any imports of liquid fuel (crude and refined)

• large-scale regional conflict in the Middle East

• a reduction in supply of liquid fuel (mainly refined product) from North-East Asia

• major shipping lane closure

• a closure of all Australian refineries

• an outage at an Australian refinery

• an outage at a major Australian terminal

• grounding of a trucking fleet that transports liquid fuel around Australia

• a sudden increase in Australian demand for liquid fuel.

Broadly, the findings demonstrate that in the event of a global disruption international prices will rise, bringing 
alternative sources of oil supply to market. Higher prices will also reduce global demand from other OECD 
countries, which means that it is less likely there will be major, extended shortages in Australia. The flexibility of 
the global supply chain means that, within about six weeks of a major regional disruption, alternative supply will 
probably support the resumption of normal market operation.
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Threats and how they can be managed

Global market risks and mitigation
Australia’s dependence on global markets for oil imports does potentially expose Australia to a range of threats. 
However, the sheer size and maturity of the global market also provides protection and reliability.

Australia’s foreign policy is focused on promoting global trade, and we continue to pursue the principles of open 
markets and international rules-based order. The past two decades have seen a growing trend in anti-globalist 
attitudes. While the US remains the pre-eminent global power and most important influence on international 
affairs, global governance is becoming more complex. Other large economies such as China, Indonesia and India 
having growing weight in international affairs. Global institutions are finding it difficult to respond to the scale 
and complexity of international challenges. Multinational companies and large not-for-profits are becoming more 
influential in international agendas. There has also been a rise in the use of cyber-attack, economic coercion, 
misinformation and media manipulation by States and non-State actors to pursue political and security outcomes. 
This challenges international norms and weakens global security.68

Australia’s fuel imports are geographically focused, with the majority of our product coming from Asia—the 
region closest to us. Commercially this is logical, as it reduces shipping costs and keeps prices low. Most of the 
North Asia refineries are reliant on the Middle East for crude. The cumulative impact of this situation is that 
Australia has a reliance on the Middle East for over 40 per cent of our fuel69, either directly in crude imports or 
via refineries in North Asia.

This means Australia is potentially exposed to potential fuel supply disruption in Asia and the Middle East.  
While it is extremely unlikely, ongoing tensions in the Middle East may affect oil production and issues such as 
the situation on the Korean peninsula all have the potential to cause disruptions to fuel supply. Disruption of 
traffic through key shipping lanes would impact on fuel cargoes travelling to Australian ports. These scenarios are 
being tested as part of this review, even if they are highly unlikely.

Despite this changing context, there are still good reasons to have confidence in the global oil market. The world 
will remain highly interconnected and economies and businesses will still trade with each other70. The monetary 
value of the market means that most participants are actively working to maintain its functionality. On average in 
2017, the global demand for oil was roughly 96 million barrels per day. This represented roughly US$5.2 billion 
traded each day71. Countries like Saudi Arabia, Iraq and Russia are large oil exporters dependent on the revenue 
for their economies; therefore, it is not in their interest to cut supply. Equally, there are 27 OECD countries, plus 
China and India, that are net importers of oil and that reliably maintain global demand. These mutual interests 
create incentives to reduce the threat of major, disruptive incidents and promote a functioning oil market.

There are two ways to purchase oil—through spot prices or locked-in contracts72. It is understood that companies 
generally use a combination of these, using contracts to underpin reliable supply while using spot buying to meet 
any surge in demand. Contracts build in reliability and motivate companies to meet supply commitments by 
using penalty clauses. For large multinational oil companies, reputational risk also promotes reliability. If there are 
supply disruptions, they will use their global networks to source alternative supplies, with minimal disruption. 
The chain of contracting between refiner and wholesaler, and wholesaler and retailer, builds more robustness into 

68 DFAT 2017.
69 DoEE analysis based on data from ABES, IEA, BP and UN datasets.
70 DFAT 2017.
71 BP 2018b.
72 Cape Otway Associates 2016.
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the supply chain, which means that alternative supply is managed commercially by companies and industry 
without the need for government involvement.

There are insurances in place to influence the global market if it falters. The International Energy Agency (IEA) 
was established to limit the impacts of major disruptions. It monitors the market; and, if there are concerns, 
collective action can be called from members, including Australia, and additional supply released. Since the 
creation of the IEA there have been three collective actions: the build-up to the Gulf War in 1991; after 
Hurricanes Katrina and Rita damaged offshore oil supplies in the Gulf of Mexico in 2005; and in response to the 
prolonged disruption of oil supply during the Libyan civil war in 2011. 

Initial findings from testing of disruption scenarios show that the global market is generally robust enough to 
balance out supply and demand. The global oil price will spike in response to a disruption, and this will be an 
incentive for companies to bring new supplies of oil to the international market. The size of a disruption and  
how long it lasts are the two key factors that will change the impact. For example, a halt in supply from one 
Middle Eastern country, such as Iran, can be balanced out by Saudi Arabia increasing production. However, a 
large-scale conflict between two or more countries in the Middle East may have a larger impact on the  
global market73.

The most extreme liquid fuel security threat to Australia occurs if we are unable to receive any imports of crude 
oil and refined products for an extended period of time. This is extremely unlikely, but it is important and useful 
to test extreme scenarios to understand the resilience of the industry. Only a global conflict or a series of shocks 
such as multiple natural disasters and a pandemic would result in Australia being completely cut off from the rest 
of the world. If fuel imports were stopped, it is likely that all other imports would also be cut off, including food, 
medicines and other essential goods. Equally, Australia’s exports would halt. Under this circumstance, we would 
have to rely on onshore stocks and oil produced in Australia and fuel would need to be rationed. 

As discussed above, our consumption days of stocks are based on a business as usual model. If Australia was 
unable to receive imports, our demand would drastically change. Fuel used for our export industry could be 
redirected for defence use or domestic needs. The Liquid Fuel Emergency Act 1984 (LFE Act) could be enacted 
and the Government could allocate fuel, first to critical uses. Initial modelling suggests that under these 
circumstances supplies in Australia, including existing domestic refining capacity, would be sufficient to meet 
critical user needs for three months. This modelling assumes that there is likely to be some form of rationing from 
day 1 of the disruption. This also includes consideration of higher demand for diesel and jet fuel by critical 
users74. Further analysis is being undertaken to test some of these assumptions and Australia’s response to this sort 
of extreme event.

Modelling also tested the legislative steps required to commence rationing under the LFE Act and how this would 
play out in a large-scale disruption. Early results need to be validated, but they suggest the consultation provisions 
in the LFE Act would take one to three weeks to complete before the Government could ration fuel for essential 
users. There will be further work undertaken to test how fit for purpose the current legislation is and whether it 
can respond to emergencies effectively in today’s market context.

73 ACIL Allen Consulting 2016.
74 DoEE internal modelling.
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Domestic threats
Domestic threats generally have a more localised impact. Most disruption events are likely to occur from 
unforeseen failures in the supply and distribution network—for example, fires at refineries or terminals, the 
grounding of a trucking fleet, commercial contractual disputes or extreme weather events. Threats may include 
malicious attacks on infrastructure, either from physical interference or from cyber events. While there can be a 
range of different reasons behind disruptions, they often result in a similar outcome and the management 
response generally follows a similar pattern (see figure 18).

There is increasing concern about foreign interference and actions designed to harm Australia’s economic and 
commercial interests. This needs to be considered carefully in the context of the liquid fuel market. Because liquid 
fuel infrastructure is not as interconnected as our electricity network, the threats are likely to operate differently. 
Ongoing work to develop a supply chain model will provide a means for testing disruptions that could arise from 
foreign interference.

A sharp and unexpected increase in demand can lead to supply issues for a short period while the market balances. 
Surges in demand can happen for a range of reasons and are hard to predict. Contracts for major fuel users 
generally help to prepare for expected patterns of use, but agricultural users find it difficult to predict their liquid 
fuel requirements due to seasonal changes. If there is a bumper crop and pickers and harvesters are working above 
their usual capacity, this may cause an unexpected surge. This occurred in Southern Australia in 2016, where the 
demand for diesel in Victoria was 49 per cent higher than the previous year and some supply shortages were 
experienced.

There are longer-term threats to physical liquid fuel infrastructure that need to be considered in ensuring  
long-term reliability. There is an energy transition under way75 and infrastructure needs to keep pace with this 
transition. A clear example of this comes from liquefied petroleum gas (LPG). LPG use in Australia has declined 
since 2010; however, there is still an estimated 2 per cent of the light passenger vehicle fleet that uses LPG76. This 
change in demand has seen companies removing LPG refuelling infrastructure across the country. Unfortunately, 
the rate of change in infrastructure has been faster than the decline in demand, and in some regional areas there 
are now LPG users that find it hard to refuel their cars.

Extreme weather events do create disruptions, particularly in the north of Australia, where cyclones are 
commonplace. However, these disruptions are generally localised. The demand profile for fuel also changes 
depending on the weather event, which changes the impact of these events. The increasing regularity and severity 
of these weather events needs to be considered, and this includes understanding what contingency planning 
industry has in place for managing the risks associated with climate change.

There are other long-term threats to domestic infrastructure as a result of climate change. The ageing nature of 
Australian refineries mean that they may not be as effective when operating in higher average temperatures. 
Likewise, coastal infrastructure, including ports, berths and terminals, may be increasingly affected by storm 
surges or salt water inundation.

Liquid fuel is such an integrated and essential part of our daily lives that shortages can quickly escalate.  
One challenge is that most users consider diesel their emergency or backup energy source. If gas-fired electricity 
generators go down, some can be run on diesel to maintain power supply. However, this will cause a surge in 
demand for diesel that may impact on other users. Disruptions in supply for jet fuel have the potential to quickly 
escalate to a nationwide issue, as most of our flights are interstate and shortages at one airport could quickly cause 
delays that have flow-on effects for other airports.

75 IEA 2018c.
76 DoEE 2018b.
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One of the key lessons learnt from past disruptions is that better information and improved communication 
across the liquid fuel sector could limit the length of disruption and potentially reduce the overall economic 
impact. Greater market transparency would allow for other market competitors to compensate for shortfall from 
one company. This needs to be carefully managed so it does not create anti-competitive behaviour. Improved close 
to real-time data, like that reported in the electricity and gas markets, potentially coupled with changes to market 
operation, could create efficiencies and reduce the risk of disruption while still maintaining robust competition.

Managing the response to disruptions
Australia has relied on market mechanisms to provide reliable and affordable supply for our growing demand. 
This assumes that businesses along the supply chain want to meet the needs of their customers at competitive 
prices. On a day-to-day basis the liquid fuel industry manages risks through business-to-business mechanisms like 
contracts. Some large users of liquid fuel maintain their own stocks to manage risks. These market mechanisms 
have worked well, ensuring ongoing supply with few disruptions.

Australia’s liquid fuel supply chain has limited regulatory oversight from government. The Commonwealth 
regulations that are in place, providing safeguards to protect the community and the environment, are the  
Fuel Quality Standards Act 2000, the Oil Code 2017 and the Australian Consumer and Competition Act 2010.  
The Petroleum and Other Fuels Reporting Act 2017 provides some mandatory reporting requirements. The LFE Act 
enables the Government to take management action in the event of a national emergency. Each state and territory 
government has similar legislation which enables them to manage localised disruptions within their jurisdiction.

Figure 18 provides a simple depiction of how disruptions are managed within Australia.
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Figure 18: Management of disruption

Source: DoEE 2018, developed from analysis of hypothetical disruption scenarios and historical case studies
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Figure 18 demonstrates that there are a range of strategies that industry, users and governments use to manage 
disruptions. These responses escalate—the longer and more complex a disruption is, the more likely it is that state 
or federal government will be involved. Industry largely manages small- to medium-scale disruptions.

Companies seek alternative supply
The first action of fuel companies in a supply disruption is to draw down on existing stocks. Estimates of stock 
levels vary by location, but early data shows that they typically provide at least five to 15 consumption days of 
stock depending on the location. This action is sometimes enough to manage the disruption without any 
associated supply shortage for users. Companies will look internally first for stocks that can be diverted, such as 
tankers already sailing to Australia. If the company cannot resolve the supply issue within its own supply chain, 
it will enter into commercial arrangements with other fuel suppliers to fulfil contracts.

Australia’s experience of refinery closures since 2012 demonstrates how the market can adapt to find alternative 
supplies, particularly when closures are planned and companies have warning. Product from closing refineries was 
replaced with imports of refined petroleum product. Likewise, planned temporary closures are managed by 
industry and are unlikely to create fuel shortages.

Outages of Australian refineries without warning present bigger challenges. In late 2012, both Victorian refineries 
experienced outages for seven and 13 days respectively over a three-week period. These outages were unrelated, 
and each refinery assumed that the other would be able to cover the shortage in production. Low storage levels 
and issues with diesel supply from Sydney meant that parts of Victoria experienced shortages and some retail sites 
ran out of diesel. It was not until day 12 that additional stocks were sourced from overseas. In this case, limited 
oversight of the emerging issue may have exacerbated the disruption.

If there is a physical disruption to international supply, such as a blockade of a key shipping lane, companies 
would seek supply from unaffected regions. The number of countries Australia sources from helps to manage this 
risk to some extent. For example, Australia sources around 29 per cent of its crude oil and refined product from 
North-East Asia in 2017–18, including the Republic of Korea, Japan, China and Taiwan. If a regional conflict 
reduced supply from this region, supply would increase from India, Malaysia, the Middle East, Europe or the US. 
These alternative supplies could take up to five weeks to arrive in Australia.

In 2017–18 Australia had an average 20 days of consumption cover of refined products which, in theory, could 
cover a 29 per cent shortage in supplies for 35 days. These calculations also do not include retail sites or fuel in 
people’s cars, which would also add an additional buffer to managing disruption. This cover should enable 
alternative supply to be secured. However, the limited information sharing and oversight of the market could see 
localised shortages in parts of Australia. Access to real-time information on stock levels in local marketing regions 
around Australia would assist companies to effectively manage supply across the localised regions and minimise 
shortages. Disruptions like this could require a third party to provide general information to the market about 
where demand may be and where there are potential issues with supply. This would allow companies to maximise 
the value of the limited stock, ensuring stock is moved to where there is greatest demand. 

Fuel can be moved within Australia to manage unexpected surges. The initial aircraft search for Malaysian Airlines 
flight MH370 in June 2014 increased jet fuel demand by 27 per cent in Western Australia77. There was enough 
storage in Western Australia to meet immediate needs for two weeks while additional supply arrived from 
interstate and new international shipments arrived.

77 DoEE 2018b.
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Companies will seek alternative supply when there is a breakdown in the distribution system. In these cases, there 
is not a shortage of fuel supply as such; it just cannot go where it is needed. This results in localised shortages.  
For example, when the Cootes Transport fleet was grounded in October 2013, after a number of defects were 
found in their vehicles, delivery issues in Queensland, New South Wales, Victoria and South Australia occurred. 
As a result of this event, fuel suppliers chose to diversify the companies they use to distribute their fuel.

Managing contract supply
Contracting within the petroleum industry is an important mechanism to manage disruption. Business-to-
business wholesale contracts lock in supply and terms for two to five years. These wholesale contracts are 
estimated to account for 68 per cent of all petroleum product transactions78. 

Large users sign long-term contracts with wholesalers. There is also the open market or what is referred to as  
‘spot sales’. Contracts generally have long-term prices associated with them and are less likely to fluctuate with the 
market. Spot sales prices fluctuate daily. Spot market sales account for a small proportion of the market and are 
more common in jet fuel purchasing.

A supply disruption can result in fuel shortages for end users. This is managed by fuel companies changing their 
sales patterns, starting with limiting spot sales and only supplying contracted users. This transfers the risk onto 
users, particularly uncontracted users, and some are better prepared than others. Contracted users will be able to 
access some supply, but those users that buy on spot pricing may be unable to access any. Some large commercial 
users maintain their own stocks, particularly to manage risk of disruptions that are likely to occur, such as 
bushfires during fire season. Some other users choose not to hold any stocks and rely on the market to minimise 
disruptions or in some cases hope that government will intervene.

If the shortage continues, the industry moves to ‘bulk allocation’, which means that purchasers are only supplied a 
certain percentage of the amount allocated in the contract. In 2017, there was a high demand for diesel in 
Darwin. This was caused by an unexpectedly large prawn harvest that coincided with Australian–US naval 
exercises and the arrival of several cruise ships. This meant that two companies in Darwin applied bulk allocations 
of between 40 and 90 per cent on their contracted customers for four days.

Bulk allocation is quite often used in airports to manage fuel supply shortages. The National Operating 
Committee on Jet Fuel Supply Assurance (NOC) is an industry-led group that use a traffic light system to 
monitor the fuel supply. At ‘black light’ there are critical issues with fuel supply, and bulk allocations are applied 
to contracts at the airports. This is a progressive approach, beginning with a commitment to meet 90 per cent of 
the contracted amount. If there are still issues, commitments will decrease until normal supply can be restored. 
For airlines, bulk allocations can be managed by taking on additional fuel at other airports or by cancelling 
flights. This is more manageable for domestic airlines than for long-haul international airlines that have longer 
distances to travel and require larger amounts of fuel.

The other contractual tool for companies to use is the force majeure clause in their contract. Most supply 
contracts include a clause that states that the company is not responsible for losses or delays caused by factors 
outside their control79. There are some events that are specified in contracts. These include:

• partial or total interruption of transport, fires, strikes, differences with workmen, armed conflict, interference
of civil or military authority

• curtailment, failure or cessation of supplies of crude oil or any of the products from the company’s existing,
future or contemplated sources of supply

78 ACIL Allen Consulting 2018c.
79 ACIL Allen Consulting 2018b.
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• court orders, Government policy or orders including price controls, levies, premiums or surcharges, requirement,
request or allocation programs

• embargoes or other import or export restrictions.

If this contractual clause is used, users are obliged to purchase fuel on the open market. In extreme circumstances 
like this, the fuel price is likely to be much higher than those specified in contracts.

Price signals
Price remains an important tool in managing shortages. If disruptions are quickly resolved through a draw-down 
in stocks, there is unlikely to be any impact on price. Market mechanisms mean that prices will rise when supply 
falls short of meeting the demand; the longer shortages go on, the higher the price will rise.

Retail prices in capital cities often cycle on a two-weekly period, with higher prices coinciding with higher 
demand such as pay days and weekends. In a shortage, retail prices would rise to the top of that cycle and remain 
there. There is evidence of a price rise of between 1 and 3 cents during disruptions in Melbourne in 2012 as a 
result of refinery outages. Normal pricing resumed after about six weeks80.

The global market is likely to be more volatile and responsive to disruptions than the domestic market.  
The international price of refined product is set by the price of crude oil with the addition of a refiner margin. 
This margin is based on the how much refining capacity there is within the region. If a refinery in Japan went  
out, this would reduce this capacity and the refining margin would increase, raising the overall international  
price of refined products.

Price is an important tool for the market to manage disruption. If prices go up, users will make choices about 
whether they will continue to pay higher prices. The more severe the shortage, the higher the prices rise. Each user 
will have a different threshold where the balance between continuing business and paying higher prices remains 
economical. As users reduce their use, this assists in addressing the shortage and enables the market to readjust 
and resume normal supply.

There is a group of users, such as emergency services, where liquid fuel is critical. If a disruption escalates to the 
point of a nationwide crisis, a liquid fuel emergency could be declared under the LFE Act and the Australian 
Government could direct allocation of supplies to critical users. At this point, pricing signals may not reflect 
efficient market outcomes, as the Government has intervened and is directing fuel use.

State or territory government involvement
Most of the disruptions and resulting shortages that Australia has experienced have been localised at state or 
territory level. This means that state and territory governments become involved in resolving disruptions at a 
much earlier stage than the Australian Government. Legislation varies between states and territories. The final 
report will provide more detailed analysis of state and territory legislative arrangements.

Between December 2015 and June 2016 there was an outage of the Basslink electricity interconnector between 
Tasmania and Victoria. This event coincided with low water levels in the dams that supply Tasmania’s hydro-
electric plants. At its peak, the demand for diesel for generators increased Tasmania’s overall demand for diesel by 
an estimated 35 per cent. The state government worked with industry to negotiate and coordinate an agreement 
with major, energy-intensive industrial consumers to reduce the state’s electricity demand by around 15 per cent. 

80 Historical price data provided by Australian Institute of Petroleum.
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This shows how early involvement by state or territory governments can lead to more effective management 
of disruptions.

Australian Government: Liquid Fuel Emergency Act 1984
Australian Government action is the last resort and would only occur if industry and the states are unable to 
resolve the issue. Once a disruption looks likely to escalate to a fuel shortage that is considered a national crisis, 
the Governor-General is able to declare a national liquid fuel emergency. By this point the market is likely to have 
failed. The LFE Act gives the Energy Minister powers to direct the management of industry-held stocks of both 
crude oil and refined product. It also provides control over Australian refineries and allows for fuel to be directed 
to specified fuel users. Priority access to supply is maintained under the LFE Act through the essential users list. 
This group includes the Australian Defence Force, emergency services, public transport services and taxi services. 
The LFE Act is an extreme response and Australia has never had to use these legislative powers.

Triggering the provisions in the LFE Act would drastically adjust demand by directing the use of fuel. Stock levels 
would last much longer than current consumption day estimates, as Australia would not be operating under 
business-as-usual conditions. The Department has modelling under way to understand practically how the use of 
the legislative powers would affect our fuel use.

Modelling also tested the legislative steps required to commence rationing under the LFE Act and how this would 
play out in a large-scale disruption. Modelling also suggests that burdensome administrative requirements of the 
LFE Act mean that the steps would take one to three weeks to complete before the Government could direct fuel 
to essential users. There will be further work undertaken to test how fit for purpose the current legislation is and 
whether it can respond to emergencies effectively in today’s market context.

An important part of managing disruptions is the coordination across jurisdictions. The National Oil Supplies 
Emergency Committee (NOSEC), under the Council of Australian Governments (COAG) Energy Council, 
coordinates management responses to disruptions. NOSEC only becomes involved once disruptions are relatively 
significant and may have wider impacts. Smaller disruptions are generally managed within companies without 
NOSEC involvement and jurisdictional governments manage disruptions where the effects are limited to their 
jurisdiction. NOSEC is chaired by the Commonwealth and has representatives from all state and territory 
governments and the major petroleum companies.

There is informal information sharing between industry and relevant government NOSEC representatives  
as disruptions occur. There may be value in looking at mechanisms that formalise these communication  
channels and allow earlier coordination and information sharing before disruptions escalate to a national scale. 
Earlier cooperation may prevent the spread of shortages and reduce their impact. 

How does Australia compare?
Growth in liquid fuel demand in Australia is much higher than that of countries with similar economies to 
Australia. In OECD countries in the Americas and Europe, demand for liquid fuels has been in decline on 
average about 0.4 per cent per year since 2010. Compared with these countries, Australia has a faster growing 
population and growth in large, fuel-dependent industries (road freight, agriculture and mining), which drives 
some of the increase in demand. However, Australia also falls behind other OECD nations in rates of increased 
vehicle fuel efficiencies and uptake of new vehicle technology.

Countries use stockholdings to create reserves that can mitigate the impacts of disruption. These are in the form 
of either a government-held stockpile, in the case of the US Strategic Petroleum Reserve, or industry-held 
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stockpiles, where companies are required to maintain certain volumes of liquid fuel. Apart from New Zealand, 
Australia is the only net importer of oil that is a signatory to the IEA and does not hold either industry-mandated 
or government-owned stocks. Other IEA countries without stocks, like Canada, are net oil exporters. 

Compared with other countries with similar economies, Australia places much more emphasis on market 
mechanisms and industry to manage security. For example, Australia’s monitoring of the fuel supply chain is very 
limited when compared with other major economies. Many of our trading partners, including the US, Canada, 
the UK, Japan and the Republic of Korea (ROK), have market monitoring that collects data weekly, monitors 
supply chains and infrastructure and conducts continuous supply and demand forecasting. Data collected under 
the Petroleum and Other Fuels Reporting Act 2017 is important and provides greater insight than was available in 
the past. The six-week time lag in publishing data does limit the action government can take in managing 
short-term supply risks. Other countries have weekly reporting, which can provide more meaningful information 
to both government and industry. 

Other countries with similar reliance on imports and low domestic production are taking steps to reduce demand. 
For example, ROK and Japan are both almost 100 per cent reliant on oil imports. Oil makes up 51 per cent of 
Japan’s final energy consumption and for ROK it was about 53 per cent in 2016. Both countries have targeted 
and ambitious plans to reduce demand by transitioning some sectors away from reliance on oil imports. ROK has 
a target of 250,000 electric vehicles by 2020, which it hopes to achieve by incentives of US$12,000 for electric 
vehicles. Japan has a long-term Hydrogen Strategy which focuses on development of fuel cell technology81. Both 
countries have policies to promote biofuel production, particularly waste-to-fuel technology. 

At this stage, development of alternative technology or viable fuel switching in Australia is left to the market.  
This is evident in electric vehicle uptake (see figure 19). All other countries listed have had government policies 
implementing specific electric vehicle targets and strict fuel efficiency standards combined with incentives for  
low- and zero-emission vehicles.

81 The Government of Japan’s Basic Hydrogen Strategy is available at <http://www.meti.go.jp/english/press/2017/1226_003.html>.
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Figure 19: Electric vehicle market share of new vehicle sales, 2018 
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4. Future outlook

• Australia has an abundance of resources that could provide opportunities for alternative transport energy.

• Australia may be left behind as the world moves away from oil-based fuels and risks being left with ageing
infrastructure.

Many global energy forecasts are projecting an energy transition, moving towards renewable sources of energy82. 
Renewable energy is the fastest-growing energy source, accounting for 40 per cent of the global increase in 
primary energy in 2017–1883. These factors will change how much, and which forms of, liquid fuel we use.  
This transition is slow and with a level of uncertainty which makes it hard to predict. 

Australia’s demand for liquid fuel is growing and is likely to continue until at least mid-2030. Projections also 
acknowledge that our fuel use is changing. There are a range of different factors that impact on our ability to 
predict fuel use, including which technology is adopted, government policy, population growth and demographics 
and how our economy evolves. Modelling for the next 10 years is reasonably credible; however, longer-term 
forecasts become less certain.

Changes in demand
Projections generally agree on two trends. Firstly, oil demand will grow globally and in Australia. Secondly, global 
oil demand will peak in 2030 and plateau before a gradual decline starting around 2040. What varies across 
projections is when new technologies will come into play and what their impact on demand will be. Projections 
point to a transition of the light passenger vehicle fleet to other transport energy sources. However, even with this 
transition, global demand for oil from the light passenger vehicle fleet in 2040 will be similar to today’s demand84.

Preliminary findings suggest that Australia’s projected demand roughly aligns with global projections. If anything, 
Australia’s growth in demand may be slightly higher than global trends, driven in part by strong economic 
growth. Other types of transport energy, including electricity, will start to play a more substantial role by 2030, 
reducing some demand for liquid fuel, but Australia’s slow uptake of alternative transport energy to date means 
this is likely to have less of an impact. It appears that our growth in demand for liquid fuels is likely to level off a 
little later than most global projections85. What this means is that our demand for liquid fuel in 2040 will be 
higher than it is today. Further work on projections is under way and will be incorporated in the final report on 
the Liquid Fuel Security Review. 

82 IEA 2018c; EIA 2018; BP 2018a.
83 BP (2018a).
84 IEA 2018c; BP 2018.
85 Preliminary projections from unpublished work DoEE. 
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Figure 20: Global demand for crude oil, 2000–2040
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Source: IEA 2018c (New Policies Scenario).

In the immediate future, fuel efficiency improvements in light vehicles are likely to have the most significant 
impact on demand in the next five years. Petrol demand in Australia is already flattening, which is partly 
attributable to better fuel efficiency, and this is expected to continue. Globally, the International Energy Agency 
(IEA) is predicting that improvements in the efficiency of internal combustion engine cars will reduce demand  
by 9 mb/d by 2040, compared with their global electric vehicle projections, which will only reduce demand by 
3.3 mb/d86.

There are opportunities for Australia to improve transport energy security by capitalising on the domestic energy 
sources we do have, such as liquefied natural gas (LNG) and hydrogen. A long-term transport energy transition 
strategy could support some short-term increase in renewable fuels with the aim of creating the right environment 
for alternative fuel sources to scale up to become globally competitive. Increased diversity in fuel sources will 
provide more options in managing future disruptions.

There are also new technologies that could reduce reliance on petroleum products, but the choice needs to ‘make 
sense’ for consumers to switch. Experience of the adoption of photovoltaic solar panels by Australians in the 
electricity sector is a good example of this. Widespread use has resulted from government subsidies, the 
perception that solar in the Australian climate is a sensible option and the fact that the upfront costs were offset 
through savings in power bills87.

Electric vehicles and hydrogen fuel cell technology are both reaching technological maturity and are at a point 
where they are becoming more commercially competitive. Electric vehicle projections for Australia vary, but they 

86 IEA 2018c.
87 Chapman et al. 2016.
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are becoming more affordable and by 2030 sales are expected to rise, potentially reaching almost 18 per cent of 
new light passenger vehicles in Australia by 203088. On a global scale, the IEA has modelled that up to 13 million 
barrels per day of crude oil could be replaced by 2700 TWh of electricity by 204089. Uptake will be dependent on 
the costs of electric vehicles becoming comparable to internal combustion engine vehicles, consumer acceptance 
of the range limitations of these cars and the charging infrastructure rollout. State governments in Australia are 
already starting to implement programs that will help to create the infrastructure needed to enable the transition. 
The New South Wales Government has announced a $3 million co-investment in fast charging points and a 
further $2 million for new charging points in commuter car parks.

The CSIRO Hydrogen Road Map suggests that fuel cell technology is expected to be commercially competitive as 
early as 2023 for buses, heavy vehicles and remote area power stations90. This has potential to be transformative 
for the road freight industry in Australia. However, uptake will vary depending on the turnover in the trucking 
and public transport fleets.

Australia is now poised to take a world-leading role in low-emissions hydrogen production. Australia has  
been world-leading in new techniques for the production and liquefaction of hydrogen for transport.  
Australia’s Chief Scientist has been tasked with preparing a plan for a National Hydrogen Strategy to outline 
a way forward. Hydrogen would be able to provide important fuel for our domestic needs, but there may  
also be opportunities to export hydrogen as other countries around the region seek alternative forms of  
transport energy.

Both of these new technologies require substantial changes to refuelling infrastructure. Electric vehicle  
charging infrastructure is already emerging around Australia, but this will need to expand if the market grows. 
Hydrogen has the potential to use our existing gas infrastructure, but there will still need to be investment for 
refuelling sites. Autonomous vehicles and mobility services, including ride-sharing, could lead to increased vehicle 
occupancy, reduced congestion and optimised routes. However, if new technology is not well integrated, it could 
easily lead to the opposite91. For example, automated cars are likely to be electric; however, if they are still using 
petroleum products, this could increase demand92.

The biofuels industry in Australia is underdeveloped when compared with other OECD countries, particularly  
in ethanol and biodiesel production. However, there are projects under way, with the support of the  
Australian Renewable Energy Agency, to test market readiness for advanced biofuels. Advanced biofuels are 
generated from waste product or dedicated energy feedstocks which do not compete with land for food 
production. These feedstocks include woody agricultural waste or new generation feedstock such as algae.  
This means crops for biofuels will not displace important land for our food and also addresses some of our waste 
issues. As these technologies scale up, it will increase domestic fuel production, potentially reducing the need for 
imports. However, there are no clear estimates of potential production capacity at this stage. 

There is significant potential for advanced biofuels in planes, ships and heavy vehicles. They are becoming more 
cost-competitive since they face fewer barriers to entry such as the need for engine modifications at high biofuel 
blend rates93. Australia has natural advantages in producing bioenergy, including expertise in agricultural science, 
an established agricultural economy and an abundance of natural resources.

LNG may play an increased role in our shipping industry. With new international low-sulfur regulations coming 
into effect in 2020 and increasing pressure to reduce greenhouse gas emissions, ships are going to move away from 

88 DoEE analysis based on Australia’s Emissions Projections 2018.
89 IEA 2018c.
90 CSIRO 2018.
91 IEA 2018c.
92 KPMG 2018.
93 ARENA 2019.
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marine bunker oil. There is a range of alternative technologies being considered, including hydrogen fuel cell and 
biofuels technologies. There is also work under way to investigate the role of LNG as a replacement for diesel in 
mining machinery and in trains, particularly in the Pilbara, where there is easy access to LNG reserves.

Increasingly, consumer pressure is driving companies to be more socially and environmentally responsible. For the 
aviation industry, carbon emissions are a reputational risk. Both the International Air Transport Association and 
international Civil Aviation Organisations have schemes that are focused on reducing emissions from 2020 
onwards. This is likely to further increase demand for aviation biofuels. Oil companies are investing in research 
and development for new innovations that can help reduce greenhouse gas emissions. This includes awareness and 
promotion of biofuels and development of new advanced biofuel technology that they can bring to market.

Future oil demand and global reserves
Demand for refined petroleum products around the world is expected to grow until about 2030, when use is 
expected to peak on a global scale. Early work on projections as part of this review shows that Australia’s demand 
for refined product will mirror global trends, with possibly a bit of a lag, with peak demand more likely to be in 
the mid-2030s. The demand for crude oil is harder to forecast. The IEA estimates that, globally, this will continue 
to grow until at least 2040, driven by demand in the petrochemical industry. This scenario is based on countries 
meeting minimum emissions reduction commitments under the United Nations Framework Convention on 
Climate Change Paris Agreement. 

Globally, current oil fields are declining in productivity at a rate of 3 per cent each year, while demand continues 
to grow. As a result, current operating fields will meet only 20 per cent of demand in 2040. A period of low oil 
prices since 2014 has slowed exploration and extraction investment and limited the amount of new supply 
coming online. The IEA estimates that US$400 billion needs to be invested each year to bring new supply online 
to meet expected demand.

Global proven oil reserves can continue to produce oil to meet current global demand for 50 years. Technically 
recoverable resources are estimated to meet 150 years of supply at current demand levels.

Refinery capacity
Around the world, current refineries and those that are planned for development in the next few years are 
expected meet most of the growth in demand for refined products before global demand peaks around 2030. 
Most of this additional refining capacity will be in Asia and the Middle East94.

Growing Asian economies, particularly developing countries like Indonesia, are likely to consume most of the 
petroleum products refined within the region. Countries such as Indonesia will become importers of petrol in the 
next 10 years. This will simply result in a change to the countries from which we source our supplies to regions 
such as Europe, which have a surplus. 

Mega-refineries in Asia are always likely to be more competitive than Australian refineries. Already the refineries 
in major Asian fuel hubs are better suited to processing the type of oil Australia is producing on the North West 
Shelf. Asian refineries also benefit from much lower labour costs compared with Australia. This means that any 
large new refineries in Australia are likely to be uneconomical. It could also lead to market conditions where oil 
companies may choose to close existing refineries if there is a surplus in global refining capacity95.

94 IEA 2018b.
95 ExxonMobil 2018; IEA 2018b.
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International commitments
Australia is a committed member of the IEA and is invested in this body continuing to be an effective mechanism 
in stabilising the global oil market. Accordingly, Australia is working with the IEA to develop a path towards 
compliance with our treaty commitments by 2026. Australia also believes that its path to compliance needs to 
reflect the realities of the modern oil market and is working with the IEA on a program of modernisation and 
reform. This includes broadening the IEA membership to countries outside the OECD that are major oil users 
and ensuring that the oil stockholding mechanism is flexible, robust, cost-effective and responsive to the needs of 
the modern oil market.

Australia remains committed to our emissions reduction target under the Paris Agreement. Any policy responses 
to liquid fuel risks need to take these commitments into consideration and acknowledge the broader global 
transition that is already under way to lower reliance on mineral oil based fuels.
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Conclusion 

The initial findings of the interim report demonstrate the importance of liquid fuel to Australian society.  
It underpins our economic growth and is essential to all aspects of our modern lifestyle. It is clear that the 
demand for liquid fuels in Australia will continue to grow until at least mid-2030, when demand may level off. 
This growth varies across fuel types, but, even with new transport energy such as electric vehicles coming online, 
we will continue to be reliant on oil-based fuels (jet fuel, diesel and petrol) for some time to come. 

Consistent with the position described in previous energy assessments, Australia is highly import dependent. 
Since the last assessment, three of our domestic refineries have closed. However, our overall dependence on 
imports has not increased significantly, as refined product imports have replaced crude oil imports. Nonetheless, 
our domestic reserves are in long-term decline and do not produce enough crude oil to meet our projected 
demand. Imports are likely to be an important part of our fuel supply for at least the next 40 years.

Interim findings show that petrol and diesel seem to be competitively priced, relative to other countries; however, 
there is less transparency on jet fuel pricing. While fuel pricing has remained relatively stable, Australian 
households and businesses are very sensitive to price rises. Transparency and market oversight are important 
elements to consumer confidence in fuel pricing.

This interim report also demonstrates that Australia relies on functioning global markets to provide security.  
The global market is well supported by financial instruments, like contracts, that provide stability and reliability. 
The diversity of fuel suppliers on the global market also provides flexibility, which enhances security. The final 
report will consider the risks and consequences of relying on a market based approach or whether there are other 
prudent measures to be considered. 

Other countries comparable to Australia have taken a range of actions to enhance their fuel security. These 
include increased stockholdings by industry or government; greater oversight and monitoring of the liquid fuel 
market; and steps to reduce dependency on liquid fuels by shifting to other forms of transport energy.

Global geopolitical changes and our continued growing demand for liquid fuel means this in-depth look at the 
liquid fuel sector is timely. While Australia has enjoyed a long period without major disruptions, it is prudent to 
be proactive in ensuring reliable and affordable liquid fuels for all Australians. As part of this, the Government 
needs to make sure that current legislative arrangements are fit for purpose and can respond to an emergency if 
needed. Consideration of any new measures to improve Australia’s liquid fuel security should carefully weigh up 
projected benefits with costs of proposed measures, to ensure Australians can continue to access affordable fuel. 
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Units of measurement

VOLUME MASS ENERGY

The original unit for most 
liquid fuels is volume:  
usually in litres or barrels.  
For instance, the price of oil is 
reported in dollars per barrel. 
Production is often reported as 
barrels per day. Petrol is sold at 
the pump in litres.

1 million litres = 6,290 barrels

1 barrel = 159 litres

The main unit of mass or weight to 
measure oil is the metric tonne.  
To convert between mass and 
volume, the specific gravity or 
density of the liquid is needed, and 
this varies across types of crude oil 
and different petroleum products.

Crude oil: 1 tonne = 1.25 kilolitres

Petrol: 1 tonne = 1.36 kilolitres

Diesel: 1 tonne = 1.18 kilolitres

Oil can be reported in energy 
units such as joules or watt hours, 
enabling oil to be compared with 
other types of energy. Tonnes of 
oil equivalent (toe), which should 
not be confused with mass 
measurement in tonnes.

Crude oil: 1 litre = 37 MJ

Petrol: 1 litre = 34.2 MJ 

Diesel: 1 litre = 38.6 MJ

WHAT DOES THAT MEAN?

• One petajoule is the heat energy content of about 29 million litres of petrol.

• One petajoule is like filling up a car with a fuel tank capacity of 55 litres of petrol around
530,000 times.

• A car using 6.7 litres of petrol per hundred kilometres could drive about 436 million kilometres
on one petajoule.
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Glossary

Biofuels A fuel that is produced from living matter, such as agricultural feedstock or wood waste.

Crude oil A naturally occurring, unrefined resource. Crude oil can be refined to produce useable 
products such as petrol, diesel, jet fuel and various forms of petrochemicals.

Condensate A mixture of lower molecular weight hydrocarbons that are recovered as part of the process of 
extracting crude oil or natural gas.

Consumption The amount of energy consumed by an organisation or individual.

Energy  
efficiency

Using less energy to achieve the same outcomes.

Feedstock The raw material to supply or fuel a machine or industrial process.

Field A tract of land used for extracting crude oil or gas from the ground. This is done by using 
multiple wells and can be done by a single business or a joint venture.

JUHI A Joint User Hydrant Installation (JUHI) is a terminal where jet fuel is distributed at airports 
for aeroplane consumption.

Liquid fuel Liquid fuel as a broad term includes crude oil and condensate, refined products such as 
petrol, diesel and jet fuels, and ethanol and biodiesel.

Liquid fuel 
market

All industry and users that participate in the sale, distribution and purchase of liquid fuels 
from extraction and production of oil to retail sales points. A market is generally made up of 
multiple supply chains.

LNG Liquefied natural gas (LNG) is a natural gas that has been cooled down to liquid form for 
ease and safety of non-pressurised storage or transport.

LPG Liquefied petroleum gas (LPG) is produced during oil refining or is extracted during the 
natural gas production process. LPG is also important for use in industrial, commercial, 
agricultural, horticultural, manufacturing and transport applications.

Megalitre One million litres.

Millions of 
barrels

A unit of measurement of crude oil and petroleum products consumed on a daily basis.  
One barrel holds about 159 litres of oil.

Oil Used to refer to unrefined crude oil.
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Petroleum Liquid, gaseous and solid hydrocarbons, including oil, natural gas, gas condensate, ethane, 
propane, butane and pentane.

Petajoule One petajoule is 1015 (or 1 million billion) joules, or 278 gigawatt hours. The joule is the 
standard unit of energy in general scientific applications. One joule is the equivalent of one 
watt of power radiated or dissipated for one second. One petajoule is equivalent to the 
amount of energy used by 19,000 homes in a year.

Port A maritime commercial facility which may comprise one or more wharves where ships may 
dock to load and discharge passengers and cargo, including crude oil or refined products. 

Production The amount of crude oil or condensate extracted from a field, or the amount of refined fuels 
produced. 

Refinery A facility that converts raw products such as crude oil into useful products such as petrol, 
diesel and jet fuel. Raw products are distilled and separated where it is processed into a 
useable energy source.

Refined product The output of a petroleum refinery, such as petrol, diesel and jet fuel. These can also be 
referred to as petroleum products.

Reserves An estimated quantity of an energy resource, such as gas, oil or coal, that can be extracted at a 
cost that is financially possible at the current price of the resource.

Shale oil Oil that can be extracted from shales using drilling and hydraulic fracturing or by mining and 
retorting oil shale (solid organic material containing kerogen).

Stocks or stock 
holding

Petroleum products held at upstream production facilities, refinery terminals, import 
terminals, airport storage, marine depots or tanker ships and trucks.

Storage A way of managing energy supply for future consumption.

Supply chain A sequence of processes involved in the production and distribution of a commodity.  
A market is generally made up of multiple supply chains. 

Terminals Storage facilities where refined products, such as petrol, diesel and jet fuel, are received from 
either refineries or import facilities (ports). Fuel is distributed from terminals by truck or rail 
to retailers or bulk users.

Unconventional 
oil

Includes oil shale, oil sands-based extra heavy oil and bitumen, derivatives such as  
synthetic crude products, and liquids derived from natural gas—gas-to-liquid (GTL)— 
or coal-to-liquid (CTL).
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Acronyms

ACCC Australian Competition and Consumer Commission

COAG Council of Australian Governments

CPL cents per litre

DIRD Department of Infrastructure, Regional Development and Cities

DoEE Department of  the Environment and Energy

DoIIS Department of Industry, Innovation and Science

GST goods and services tax

IEA International Energy Agency

JUHI Joint User Hydrant Installation

LFE Liquid Fuel Emergency Act (1984)

LNG Liquefied Natural Gas

LPG Liquefied Petroleum Gas

MARPOL International Convention for the Prevention of Pollution from Ships

NOC National Operating Committee

NOSEC National Oil Supplies Emergency Committee

OECD Organisation for Economic Cooperation and Development

ROK Republic of Korea

WTI West Texas Intermediate
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