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GLOSSARY 

AAA Australian Automobile Association 

ABARE Australian Bureau of Agricultural and Resource Economics 

ACCC Australian Competition and Consumer Commission 
ANOP ANOP Research Services Pty Ltd 

APW Australian Premium White; a classification of milling wheat 

AQIRP Auto/oil Air Quality Improvement Research Program (United 
States) 

ARFuels Australian Renewable Fuels 

AS Australian Standard 

ASTM American Society for Testing and Materials 

ASW Australian Standard White; a classification of milling wheat 

ATO Australian Taxation Office 

B20 A mixture of 20% biodiesel and 80% petroleum diesel based 
on volume. 

bacteria A small single-cell organism. Bacteria do not have an 
organized nucleus, but they do have a cell membrane and 
protective cell wall. Bacteria can be used to ferment sugars to 
ethanol. 

base A compound that has an excess of hydroxide ions (OH-) in 
aqueous solution. 

bbl Barrel (oil) 

benzene An aromatic component of gasoline, which is a known cancer-
causing agent. 

biodiesel A biodegradable transportation fuel for use in diesel engines 
that is produced through the transesterfication of organically- 
derived oils or fats. It may be used either as a replacement for 
or a component of diesel fuel. 

biofuels Biomass converted to liquid or gaseous fuels such as ethanol, 
methanol, methane, and hydrogen. 

biomass An energy resource derived from organic matter. These 
include wood, agricultural waste and other living-cell material 
that can be burned to produce heat energy. They also include 
algae, sewage and other organic substances that may be 
used to make energy through chemical processes. 

BP British Petroleum 

BTEX toxics Benzene, toluene, ethylbenzene and xylene 

by-product Material, other than the principal product, generated as a 
consequence of an industrial process or as a breakdown 
product in a living system. 

carbohydrate A class of organic compounds including sugars and starches. 
The name comes from the fact that many (but not all) 
carbohydrates have the basic formula CH2O. 
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carbon dioxide (CO2) A colourless, odourless gas produced by respiration 
and combustion of carbon-containing fuels. Plants use it as a 
food in the photosynthesis process. 

carbon monoxide (CO) A colourless, odourless, poisonous gas produced by 
incomplete combustion. 

catalyst A substance that increases the rate of a chemical reaction, 
without being consumed or produced by the reaction. 
Enzymes are catalysts for many biochemical reactions. 

cellulase A family of enzymes that break down cellulose into glucose 
molecules. 

cellulose A carbohydrate that is the principal component of wood. It is 
made of linked glucose molecules that strengthen the cell 
walls of most plants. 

CFGS Cleaner Fuels Grant Scheme 
cloud point (CP) Is the temperature at which a biodiesel will start to crystallise 

and freeze thereby blocking the fuel filter.  CP is an issue for 
many of the feedstocks except canola. 

CNG Compressed Natural Gas 

CO Carbon monoxide 

CO2 Carbon dioxide 

CO2-e Carbon dioxide equivalent 

combustion A chemical reaction between a fuel and oxygen that produces 
heat (and usually, light). 

DAFWA Department of Agriculture and Food, Western Australia 

Dairy RAP Commonwealth Dairy Regional Assistance Programme 

DEC Western Australian Department of Environment and 
Conservation (an amalgamation of the Department of 
Environment, and the Department of Conservation and Land 
Management)  

DEH Commonwealth Department of the Environment and Heritage 
diesohol A 15% emulsion of hydrous ethanol in diesel; also known as 

‘e-diesel’ 

DOCEP Western Australian Department of Consumer and 
Employment Protection 

DOIR Western Australian Department of Industry and Resources  

DPI Western Australian Department for Planning and 
Infrastructure 

E-10 A mixture of 10% ethanol and 90% gasoline based on 
volume. 

E-85 A mixture of 85% ethanol and 15% gasoline based on 
volume. 

EGCS Energy Grants (Credits) Scheme 

EIA Energy Information Administration (United States) 
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energy crop A crop grown specifically for its fuel value. These include food 
crops such as corn and sugarcane, and non-food crops such 
as poplar trees and switchgrass. 

enzyme A protein or protein-based molecule that speeds up chemical 
reactions occurring in living things. Enzymes act as catalysts 
for a single reaction, converting a specific set of reactants into 
specific products. 

EPA Western Australian Environmental Protection Authority 

ester An ester is a compound formed from the reaction between an 
acid and an alcohol. In esters of carboxylic acids, the -COOH 
group of the acid and the -OH group of the alcohol lose a 
water and become a -COO- linkage. 

ETBE Ethyl tertiary butyl ether 

ethanol (CH3CH2OH) A colourless, flammable liquid produced by 
fermentation of sugars. Ethanol is used as a fuel oxygenate. 
Ethanol is the alcohol found in alcoholic beverages. 

fatty acid Carboxylic acid (an acid with a -COOH group) with long 
hydrocarbon side chains. 

FCAI Federal Chamber of Automotive Industries 

Federal Taskforce  Federal Government Biofuels Taskforce 

fermentation A biochemical reaction that breaks down complex organic 
molecules (such as carbohydrates) into simpler materials 
(such as ethanol, carbon dioxide, and water). Bacteria or 
yeasts can ferment sugars to ethanol. 

FESA Fire and Emergency Services Authority 
FFV Flexible fuel vehicle 

fossil fuel A carbon or hydrocarbon fuel formed in the ground from the 
remains of dead plants and animals. It takes millions of years 
to form fossil fuels. Oil, natural gas, and coal are fossil fuels. 

FPC Forest Products Commission 

GHG Greenhouse gas 

GL Gigalitres (billions of litres) 

global warming A term used to describe the increase in average global 
temperatures due to the greenhouse effect. Scientists 
generally agree that the Earth’s surface has warmed by about 
1 degree Fahrenheit in the past 140 years. 

glucose (C6H12O6) A six-carbon fermentable sugar. 

glycerine (C3H8O3) A liquid by-product of biodiesel production. 
Glycerine is used in the manufacture of dynamite, cosmetics, 
liquid soaps, inks, and lubricants. 

greenhouse effect The heat effect due to the trapping of the sun’s radiant 
energy, so that it cannot be reradiated. In the earth’s 
atmosphere, the radiant energy is trapped by greenhouse 
gases produced from both natural and human sources. 

greenhouse gas A gas, such as water vapour, carbon dioxide, tropospheric 
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ozone, methane, and low level ozone, which contributes to the 
greenhouse effect. 

Gull Gull Petroleum 
hydrocarbon (HC) An organic compound that contains only hydrogen and 

carbon. In vehicle emissions, these are usually vapours 
created from incomplete combustion or from vaporization of 
liquid gasoline. Emissions of hydrocarbons contribute to 
ground level ozone. 

hydrolysis A chemical reaction that releases sugars, which are normally 
linked together in complex chains. In ethanol production, 
hydrolysis reactions are used to break down the cellulose and 
hemicellulose in the biomass. 

IPAS Integrated Project Approvals System 

kPa Kilopascal 

LPG Liquefied Petroleum Gas 

LSD Low-sulphur diesel 

ML Megalitres (millions of litres) 

MON Motor octane number 

MOU Memorandum of Understanding 

MTA Motor Trade Association 

MTAWA Motor Trade Association of Western Australia 

MTBE Methyl tertiary butyl ether 

municipal solid 
waste (MSW) 

Any organic matter, including sewage, industrial, and 
commercial wastes, from municipal waste collection systems. 
Municipal waste does not include agricultural and wood 
wastes or residues. 

NEPM National Environment Protection Measure 

nitrogen oxides 
(NOx) 

A product of photochemical reactions of nitric oxide in ambient 
air, and the major component of photochemical smog. 

non-renewable 
resource 

A non-renewable energy resource is one that cannot be 
replaced as it is used. Although fossil fuels, like coal and oil, 
are in fact fossilized biomass resources, they form at such a 
slow rate that, in practice, they are non-renewable. 

NOx Nitrogen oxides 

ODAC Western Australian Office of Development Approvals 
Coordination  

organic compound An organic compound contains carbon chemically bound to 
hydrogen. Organic compounds often contain other elements 
(particularly O, N, halogens, or S). 

oxygenate An oxygenate is a compound which contains oxygen in its 
molecular structure. Ethanol and biodiesel act as oxygenates 
when they are blended with conventional fuels. Oxygenated 
fuel improves combustion efficiency and reduces tailpipe 
emissions of CO. 
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ozone A compound that is formed when oxygen and other 
compounds react in sunlight. In the upper atmosphere, ozone 
protects the earth from the sun’s ultraviolet rays. Though 
beneficial in the upper atmosphere, at ground level, ozone is 
called photochemical smog, and is a respiratory irritant and 
considered a pollutant. 

PAH Polycyclic Aromatic Hydrocarbon 

particulates A fine liquid or solid particle such as dust, smoke, mist, fumes, 
or smog, found in air or emissions. 

petroleum Any petroleum-based substance comprising a complex blend 
of hydrocarbons derived from crude oil through the process of 
separation, conversion, upgrading, and finishing, including 
motor fuel, jet oil, lubricants, petroleum solvents, and used oil. 

photosynthesis A complex process used by many plants and bacteria to build 
carbohydrates from carbon dioxide and water, using energy 
derived from light. Photosynthesis is the key initial step in the 
growth of biomass and is depicted by the equation: CO2 + 
H2O + light + chlorophyll = (CH2O) + O2 

PM10 Particulate matter with an aerodynamic diameter of less than 
10 μm 

polymer A large molecule made by linking smaller molecules 
(“monomers”) together. 

polysaccharide A carbohydrate consisting of a large number of linked simple 
sugar, or monosaccharide, units. Examples of 
polysaccharides are cellulose and starch. 

ppm Parts per million 

pre- and post-1986 
vehicles 

Pre-1986 vehicles are those vehicles (made mainly before 
1986) that have a carburettor or mechanical fuel injection. 
Most post-1986 vehicles have electronic fuel injection. 

RAC Royal Automobile Club 

RACQ Royal Automobile Club of Queensland 

RACWA Royal Automobile Club of Western Australia 

reaction A chemical reaction is a dissociation, recombination, or 
rearrangement of atoms. 

renewable energy 
resource 

An energy resource that can be replaced as it is used. 
Renewable energy resources include solar, wind, geothermal, 
hydro and biomass. Municipal solid waste (MSW) is also 
considered to be a renewable energy resource. 

RON Research Octane Number 

RVP Reid Vapour Pressure 

starch A molecule composed of long chains of glucose molecules. 
Many plants store the energy produced in the photosynthesis 
process in the form of starch. 

toxics As defined in the 1990 Clean Air Act Amendments, toxics 
include benzene, 1,3 butadiene, formaldehyde, acetaldehyde, 
and polycyclic organic matter. 
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transesterification A chemical process which reacts an alcohol with the 
triglycerides contained in vegetable oils and animal fats to 
produce biodiesel and glycerine. 

triglyceride A triglyceride is an ester of glycerol and three fatty acids. Most 
animal fats are composed primarily of triglycerides. 

TTW Tank-to-wheel 

UCO Used cooking oil 

ULP Unleaded petrol 

ULSD Ultra low-sulphur diesel 

UNECE United Nations Economic Commission for Europe 

US EPA United States Environmental Protection Agency 

USDA United States Department of Agriculture 

VOCs Volatile organic compounds 

volatile A solid or liquid material that easily vaporizes. 

VoSL Value of statistical life 

WA Western Australia 

WTW Well-to-wheel 

XLSD Extra low-sulphur diesel 

yeast Any of various single-cell fungi capable of fermenting 
carbohydrates. 
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1 ROLE OF THE TASKFORCE 

1.1 Establishment 
The Western Australian Biofuels Taskforce was established in February 2006 to examine 
options that would foster the development of the Western Australian biofuels industry.   

The Taskforce Terms of Reference included: 

• Review and address the opportunities and impediments to the development of a 
biofuels industry in Western Australia;  

• increasing consumer acceptance and use of biofuels;  

• using biofuels as cost-effective alternatives to petrol/diesel, particularly in regional 
areas;  

• maximizing Western Australia's participation in providing biofuels to meet the 
Commonwealth's renewable fuel target  

• maximizing Western Australia's opportunity to leverage funds from Commonwealth 
funding programs related to biofuels;  

• provision of a consultation mechanism with industry and the Federal Government; and  

• promoting a whole of Government and industry approach to the use of biofuels.  

1.2 Biofuels 
Biofuel is any fuel that derives from recently living organisms or their metabolic by-products.  
It is by definition renewable and includes wood and wood waste, dried municipal waste 
(without the plastics component) and waste agricultural products like chicken litter, bagasse 
and straw.  Technology exists for all these fuels to be used to provide heat and consequently 
electricity or what is known as stationery energy.  The development of renewable energy for 
the stationary energy sector is being led by the Western Australian Sustainable 
Development Office. 

The Taskforce elected to focus its attention on transport energy (biofuels) but notes the 
overlap between the transport and stationery energy.  The International Energy Agency has 
suggested the following criteria for efficient transport fuels: 

• Easy refuelling - abundant availability at widely dispersed locations  

• High power to weight ratio  

• Easily transported and stored  

• Easy acceleration and deceleration - precise fine control and flexibility possible  

• Low environmental impact from extraction to end use  

• Efficient transformation of energy into vehicle motion 

• High net energy yield (energy produced less the amount of energy used to produce it) 

The Taskforce focussed on those fuels, which could be used in existing or minimally 
modified engines as these are most likely to provide opportunities in the near future.  The 
main biofuels considered were the liquids ethanol and biodiesel.  Ethanol can be made from 
any starch or sugar but for Western Australia the most likely feedstocks are wheat and sugar 
cane.  Biodiesel can be made from any fat or oil and the most likely feedstocks are canola, 
tallow and a limited amount of waste cooking oil. 
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The remainder of the report will use the term biofuel only in relation to transport. 

1.3 Context 
There has recently been considerable interest shown in biofuels because of their potential to 
reduce greenhouse gas emissions, to improve the security of transport energy supply and to 
provide opportunities for regional development.   

1.3.1 Greenhouse gas emissions 
According to the National Greenhouse Inventory 20041, emissions from transport in Western 
Australia in 2004 amounted to 8.84 million tonnes of Carbon Dioxide equivalent or 13 per 
cent of the total State emissions.  These transport related emissions had grown by 33 per 
cent compared with the base year, 1990.  Clearly reducing emissions from the transport 
sector is a priority.    

Greenhouse gas emissions can be reduced using biofuels.  The amount of reduction 
depends on the type of fuel and the feedstock used.  It also depends on local conditions 
such as the fertility of the soil and the amount and type of fertiliser used.  The greenhouse 
gas emission reductions possible under local conditions are discussed in Chapter 5. 

The Western Australian Government has developed and is implementing a State 
Greenhouse Strategy to provide a framework for reducing greenhouse gas emissions.  As 
part of this strategy, the Department for Planning and Infrastructure (DPI) has developed 
several initiatives to increase transport energy efficiency.  Work has also been undertaken 
by the Department of Agriculture and Food Western Australia (DAFWA) to determine the 
benefits of precision agriculture in reducing fuel use.   

The DAFWA has already commenced work on biofuels as is detailed later in this section.  

1.3.2 State Sustainability Strategy 
Western Australia has developed and is implementing a Sustainability Strategy to ensure 
that the needs of current and future generations are met through an integration of 
environmental protection, social advancement and economic prosperity.   

Transport is a vital need in this large State.  In 2001, over 93 per cent2 of transport energy in 
Western Australia was supplied by liquid fuels derived from mineral oil.   But oil is a finite 
source of energy and Australia does not have sufficient oil resources to meet its growing 
demand.  67 per cent of the world’s known conventional oil reserves are in the Middle East3, 
a politically volatile region.  While it is impossible to predict long term oil price, in August 
2006 it reached a record high of US$67/barrel4.  Alternatives to oil must be available so that 
the transport needs of future generations can be guaranteed and economic and social 
sustainability ensured.   

Several initiatives have already been undertaken to reduce the State’s dependence on oil.  
Alternatives under consideration include natural gas and biofuels together with greater 
transport energy efficiency and transport demand management. 

The public transport system is being significantly improved and expanded and smaller, more 
efficient cars are being encouraged in the Government fleet.  Travel Smart programs are 
encouraging the public to use public transport, walk, cycle and car pool. 
                                                 
1 Table 10 emission trends (CO2e)  http://www.greenhouse.gov.au/inventory/stateinv/pubs/wa2004.pdf 
2 Office of Energy, Energy WA, 2003  
3 BP Statistical Review of World Energy, June 2003. www.bp.com/centre/energy 
4 Energy Information Administration. November 2006 Monthly Energy Review 
http://tonto.eia.doe.gov/merquery/mer_data.asp?table=T09.01  
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Western Australia has vast resources of natural gas and compressed or liquefied natural gas 
can be used as a transport fuel.  The bus fleet is being converted to natural gas.  However, 
major engine system modifications are required for natural gas to be used, or compression 
to a liquid along with a large investment in distribution infrastructure.   

Western Australia, with its large broadacre agricultural sector, also has the potential to 
produce considerable amounts of biofuels from existing commodities such as wheat, canola, 
tallow and sugar cane.  Other feedstocks, such as algae or wood cellulose, could also be 
developed and may be more suitable for our drying climate.  While biofuels will not be the 
single solution to reducing the State’s over reliance on fossil fuels, they do have the 
advantage of being cost competitive with oil and compatible with current engine technology 
and infrastructure used for transport.   

1.3.3 Regional development 
The Biofuels industry includes three stages: feedstock production, conversion to liquid fuel 
and distribution to the consumer.  Regional areas would certainly be involved in the first 
stage, with biofuels offering an alternative market for our agricultural products.   

Regional areas could also benefit from the second and third stages.  The first biodiesel plant 
in Western Australia has been established at Picton approximately 200 km from Perth.  Fuel 
costs are generally higher in regional areas and locally produced biodiesel may offer a 
cheaper alternative.   

1.3.4 Existing initiatives in Western Australia 
A number of projects to promote the biofuel industry are already underway in Western 
Australia. The DPI is trialing the use of a B5 biodiesel blend in the Transperth bus fleet 
(about 78 buses). This 12 month trial began on 1 June 2006.   

The DAFWA has conducted two years of commercial trials and now has 10+ vehicles 
operating on B100 at eight research stations using biodiesel from mustard seed in tractors, 
trucks, headers and generators.  DAFWA has set up a biofuels webpage on its website to 
provide information and relevant links and is providing specialist advice to companies, 
farmers and co-operatives.  DAFWA is conducting a project to evaluate the potential for 
development of the oilseed biodiesel energy industry.  It is also researching the use of 
mustard oil for biodiesel production and is evaluating the feasibility of producing ethanol from 
sugar. 

The first biodiesel plant in Western Australia at Picton was established with a loan from the 
Department of Industry and Resources (DOIR) valued at $560,000 in 2004.  An interest free 
loan has been provided to ARFuels for the land which will convert to a grant over the five 
years to 2009 on the condition that 10 full time staff are directly employed and another 30 
are indirectly employed. This land has been independently valued at between $0.9 and $1.2 
million.  

This Taskforce will provide further information on options for developing the biofuel industry.  

1.4 Action in other places  
Other countries, including those which are either export markets or competitors for Western 
Australian agriculture products, have put in place initiatives to develop a biofuel industry.  
The Taskforce has attempted to learn from these experiences and apply these lessons to 
local conditions.  The Terms of Reference of the Taskforce include references to 
Commonwealth funding and consultation, so actions by the Federal Government and other 
Australian States were of particular relevance.   
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1.4.1 Federal initiatives 
In 2001, the Prime Minister announced a target of at least 350ML of biofuel production by 
2010.  To assist the achievement of this target $37.6 million was allocated to a Biofuels 
Capital Grants Program.  No Western Australian project received funds from this program 
which has now finished.   

The Federal Government established a Biofuels Taskforce in 2005 to examine the latest 
scientific evidence on the impacts of ethanol and other biofuel use on human health, 
environmental outcomes and automotive operations.  It presented its Report in August 2005.  
The Western Australian Taskforce has built on and updated the information provided in this 
document while developing options suitable for local conditions.    

The Commonwealth has responsibility for taxation, and has developed a policy whereby 
there is no effective excise on commercially produced biodiesel or ethanol until 2011.  After 
that date, excise will be applied at a sliding scale until it reaches half the excise on 
conventional fuel by 2015.  There is a small window of opportunity for biofuel producers to 
establish their business before excise makes their product less competitive so there is some 
urgency in the development of the industry. 

1.4.2 Initiatives in other Australian States  
Queensland has been the most proactive in promoting the biofuel industry.  It firstly 
developed a Queensland Ethanol Industry Blueprint as a precursor to a long term Ethanol 
Industry Action Plan.  This plan, announced in April 2005 provides $7.3 million over two 
years for programs to support the Queensland Ethanol Industry.  Their Government fleet 
was the first to use 10 per cent ethanol blend (E10) wherever possible.   

Queensland is currently developing an Industry Action Plan for Biodiesel similar to that for 
Ethanol and biodiesel is being trialled in Government vehicles and other modes of transport. 

Queensland was the first to announce in early August 2006, a mandate for a minimum five 
per cent ethanol in regular unleaded petrol produced and wholesaled in Queensland from 31 
December 2010.   

New South Wales (NSW) also followed with an announcement in August 2006 that in 
principle support a 10 per cent ethanol mandate in unleaded petrol produced and 
wholesaled, on a phase in basis with full implementation by 2011. An Ethanol Mandate 
Taskforce has been established in August 2006 to examine a number of key issues related 
to the proposed mandate. 

Victoria has set a biofuels target of five per cent of the fuel market.  It is expected that the 
target will be met easily, largely by biodiesel.  Victoria is not interested currently in a 
mandate for biofuels. 

South Australia (SA) has no plans to mandate or setting a target for biofuels.  

All fuel is imported into Northern Territory (NT). The NT Government encourages biofuels. 

Australian Capital Territory (ACT) has no biofuels policies of its own other than to generally 
follow what NSW is doing because most of their fuel supplies are sourced from NSW.  The 
ACT does not plan to mandate ethanol. 

Tasmania has a Parliamentary Inquiry into Alternative Fuels currently under way.  
Tasmania’s alternative fuel policy is currently based Compressed Natural Gas in buses.  The 
natural gas is supplied from Bass Strait through pipeline. 

NSW, South Australia and the Northern Territory have promoted biofuels by requiring or 
testing the use of ethanol or biodiesel in either Government car or Bus fleets.  NSW, Victoria 
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and SA have developed research projects and several States provide technical information.  
Initiatives undertaken or in progress before November 2006 are detailed in Appendix 15.   

1.5 Key issues 
The Terms of Reference of this Taskforce are focused on addressing the opportunities and 
impediments to the development of a biofuels industry in Western Australia with the aim of 
identifying possible ways in which the industry can be supported at the State level.   

The Taskforce has identified a number of key issues currently impacting the local biofuel 
industry.  These issues are the economics, the regional development opportunities, the 
consumer perceptions and the health and environment impacts.   

The biofuels industry has three distinct sectors: production of feedstock, production of fuel 
and marketing of fuel.  In this Report the economic and regional development issues 
associated with feedstock production are considered first, followed by a chapter on the 
production plant.  Issues associated with the marketing of biofuels are then considered 
followed by environmental and health issues.  The last chapter summarises the opportunities 
and impediments identified in previous chapters and outlines the Taskforce’s view of how 
biofuels can best be fostered in Western Australia.   

Although biofuels could play a significant role they are unlikely to ever meet the entire 
demand for transport fuel, either in Australia or worldwide.  The International Energy 
Agency6 recognises that biofuels ‘are currently expensive to produce and there are issues 
about how fast production could be increased.’  Fuel cells, hydrogen and plug in electric 
vehicles using renewable energy sources are likely to be just as important as biofuels in the 
future.  Increasing the efficiency of vehicles will be even more important. 

                                                 
5 File Chapter 3 – Role of Govt (State Govt initiatives table) Nov 06 
6 IEA, 2006, Energy Technology Perspectives: Scenarios & Strategies to 2050, Fact Sheet: Road Transport 
Technologies and Fuels, 
http://www.iea.org/Textbase/subjectqueries/keyresult.asp?KEYWORD_ID=4121#Contact  
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2 FEEDSTOCKS 

2.1 Introduction 
Biofuels are generated from biological sources including crops such as grain and sugar, 
cellulosic materials (including grasses and trees) and municipal solid wastes.  The two most 
common types of transport biofuels are ethanol and biodiesel. 

From a feedstock perspective, Western Australia has the potential to produce significant 
volumes of ethanol and biodiesel from its wheat and canola industries. Other feedstocks 
include molasses from sugar cane production and tallow from the meat and livestock 
industry.  

2.2 Conventional feedstocks 
The Western Australian grains industry has the capacity to be a major contributor to the 
future biofuels industry in the State. In the short term, wheat will be the major grain used for 
ethanol production and canola, tallow and imported palm oil will be the major sources for 
biodiesel production.  

2.2.1 Ethanol 
The production of ethanol in Australia is primarily from grains or sugar cane and is an 
established technology.  Developing technology also has the potential to convert cellulose 
from trees, grasses and plant waste into ethanol.  The processes involved in the production 
of ethanol will be discussed in detail in Chapter 3.  

Wheat  

Western Australia is the largest grain producing State in Australia producing an average 35 
per cent of Australia’s total grain production (Figure 1). 

Figure 1: Comparison of grain production in Australia 

 

Source: ABS  
 

Wheat is the largest crop produced in Western Australia and comprises 63 per cent of total 
production (Figure 2).  Western Australia produced an average of 8 million tonnes of wheat 
per annum between 2001 and 2005, (DAFWA, 2006).  
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Figure 2: Grain crop produced in Western Australia 

Source: ABS  
 

The area to grain production has increased significantly over the past 50 years (Figure 3).  
Wheat has shown the greatest growth with barley gaining area since 2000.  Lupins have 
decreased in area, oats remaining static and canola stabilising over recent years. 
Figure 3: Area of major crops in Western Australia, 1950 - 2005 (Hectares) 
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Source: DAFWA, 2006 

 

One of Western Australian agriculture’s major attributes is its reliable grain production. This 
consistency is due to the mild Mediterranean climate receiving regular winter rainfall.  Winter 
grain production in Western Australia therefore experiences far less variability compared to 
other major grain producing States in Australia. 

Figure 4: Potential ethanol feedstock origins in Western Australia 

 

Source: CBH  
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Wheat is grown in the southwest corner of Western Australia and is exported through the 
ports of Kwinana, Geraldton, Albany and Esperance (Figure 4). The majority of wheat 
produced in the State is consistently produced in the Kwinana port zone. A number of 
ethanol projects have been proposed for the State including facilities at Kwinana, Esperance 
and Bunbury.  

In Western Australia, the rail system serving the grains industry comprises both narrow and 
standard gauge track. Approximately 80 per cent of grain is handled on the narrow gauge 
network; with 20 per cent of grain handled on the standard gauge, interstate network. 

The road system supporting the grains industry consists mainly of local Government roads, 
State Government roads and, to a lesser extent, the National Highway system. More than 
half the export grain produced in Western Australia is exported through regional ports, and 
on average, 40 per cent of grain delivered to regional ports is delivered by road. There is 
growing concern in some communities about heavy vehicle transport, and the roads/ports 
combination is coming under significant pressure at all regional ports in Western Australia. 

There are 197 strategically located storage facilities across the southern part of Western 
Australia with a total storage capacity of 18.5 million tonnes. These facilities are owned by 
CBH. It is estimated that CBH receives between 85-90 per cent of the State's grain crop per 
annum and the remainder is stored on farm either for domestic trade or kept for seed. 
Appropriately, the focus of the storage and handling system is on export needs. It is also 
important to note that these facilities are available to all grain marketing organisations for 
their storage and handling requirements. 

Wheat quality, especially the level of starch, is an important criterion for ethanol production. 
The overall quality of wheat produced in Western Australia can be ranked as average by 
milling standards.  Australian Standard White (ASW) and Australian Premium White (APW) 
are the most common grades of wheat produced in the State, comprising 31 per cent and 30 
per cent respectively of total wheat production  

More than 73 per cent of the State’s wheat crop is less than 11.5 per cent protein and 43 per 
cent is less than 10 per cent protein, which also means that they are high in starch, as starch 
content is inversely related to protein levels.  Therefore there is significant wheat suitable for 
ethanol production.  Furthermore, the DAFWA is currently reviewing its wheat-breeding 
program to determine the benefits of breeding industrial type wheats that are high in starch.  
DAFWA is investigating varieties that would be suitable to grow in the Kwinana port zone as 
well as further south in the high rainfall regions.  Preliminary reviews indicate that both yield 
and starch characteristics are heritable traits and improvements of 5-10 per cent in both 
traits could be achievable within a three to five year timeframe. 

With Western Australia’s reliable wheat production, the State has the capacity to produce 2.6 
billion litres of ethanol per annum if the entire wheat crop was used for ethanol production.  It 
would require 750,000 tonnes of wheat (approximately 10 per cent of the average wheat 
crop) to achieve an E10 blend for the entire State’s petrol consumption.  A change to 
producing wheat solely for ethanol production is unrealistic, as the demand for wheat from 
other industries would limit the economic viability of using all grain for ethanol production. 

Western Australia is Australia’s largest State to export wheat with about 80 per cent of 
production exported per annum (Figure 5).  Other grains including barley, canola and pulses 
also export significant proportions of annual production. Therefore from an ethanol 
perspective, there is significant surplus grain that could be utilised for ethanol production in 
the local market.  



Western Australian Government Biofuels Taskforce  
Interim Report: February 2007 
 

 9

Figure 5: Proportion of grain production exported ( per cent) 

Source: ABS  
Western Australia has a small domestic market both for livestock and human consumption.  
An example of this is the current feed grain requirements and the forecasted future demand 
and supply in Western Australia (Table 1) 

Table 1: Supply and demand for feed grain per State, (‘000 tonnes) 
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Source: ABARE, 2004, Yates and Coombs, 2003 

*Includes winter crops: wheat, barley, oats, lupins, canola, field peas, chickpeas, faba beans, lentils, triticale, linseed, safflower, 
and vetch.  Summer crops: sorghum, rice, cottonseed, maize and sunflowers 

The domestic livestock industry is oversupplied with feed grain. Even with forecast increases 
in livestock numbers over the next five years there will still be more than 10 times the 
amount of feed grain produced than forecast demand.  The surpluses in feed grain 
availability in Western Australia are far greater than all other States in Australia.  

Impact of climate change on wheat 

Climate variability presents a significant challenge to the future cropping of biofuel 
feedstocks, including wheat. Records show that rainfall has declined in the south-west, 
undergoing a sharp and sudden decrease since the 1970s.  Furthermore, day and night time 
temperatures, particularly in winter and autumn, have increased gradually over the past 50 
years (Van Gool, & Vernon, 2005). 

The most important climatic factors controlling the development of biofuel feedstocks are 
rainfall, solar radiation and temperature. In Western Australia, wheat yields are generally a 
function of the amount of rainfall received during the growing season, however distribution 
during the season is also important (Van Gool, & Vernon, 2005). 

Potential impacts from climate change on wheat in Western Australia include a reduction in 
potential yield in the north and south of the agricultural zone, with a large reduction in the far 
north. These reductions are due to a combination of reduced rainfall and increased 
maximum temperatures. It is possible that some of the temperature effect is offset by 
increased CO2 levels, which were not considered (Van Gool, & Vernon, 2005). 



Western Australian Government Biofuels Taskforce  
Interim Report: February 2007 
 

 10

Western areas of the agricultural zone should experience increases in potential yield as a 
result of less rainfall, resulting in fewer waterlogging and disease problems, and an increase 
in the minimum temperature and fewer frosts. Little or no change is evident in the central 
agricultural region, though this may be in part due to a small increase in minimum 
temperatures, offsetting a small reduction in rainfall (Van Gool, & Vernon, 2005). 

Overall, modelling by Van Gool, & Vernon (2005) found that future climate change may 
result in a relatively widespread reduction in potential wheat yield, compared to the small 
area that may experience an increase. Results showed that 34 per cent of the agricultural 
zone may experience a decrease in potential yield, and only eight per cent may experience 
an increase in potential yield. 

Sugar cane 

Outside of wheat, there are few feedstocks that are currently financially competitive. One 
option is molasses; a by-product of the sugar industry.  Sugar has been grown in the Ord 
River Irrigation Area (ORIA) near Kununurra (Figure 6) since 1995 with “sugar yields and 
field costs comparing favourably with the best districts of Queensland” (Economic Consulting 
Services (ECS), 2006).  Current plantings of sugar cane in the Ord region are in the order of 
4,000 hectares.  At present production is around 420,0007 tonnes of sugar cane per year, 
which represents around 1.1 per cent of the Australian crop. At a yield of 88.5 litres of 
ethanol per tonne of sugar cane8 this quantity of cane could produce in the order of 3.7 
million litres of ethanol per year.  

A sugar mill built by CSR Sugar in 1995 and now owned by CJ Industries of South Korea 
processes all cane into raw sugar for export (ECS, 2006). Growers currently sell cane under 
contract to the existing sugar mill. Contracts are due to expire in 2007 and negotiations have 
been underway for some time for a new arrangement (ECS, 2006). The company has 
expressed an interest in greater sugar production but has suggested that it would prefer to 
produce ethanol in other countries. Given the sale of all the sugar to an associated refining 
company in Indonesia this is understandable (ECS, 2006). 
Figure 6: Ord River Irrigation area 

 
Source: DAFWA, 2006 

                                                 
7 Source: Australian Bureau of Statistics (ABS) and Department of Agriculture and Food Western Australia 
(DAFWA). 
8 (Economic Consulting Services, 2006), 
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Not withstanding the mill owner’s reluctance to produce ethanol, issues related to the storing 
and blending of ethanol and the lack of proximity to associated facilities and markets, 
molasses based ethanol production in the Ord may be restricted given the current size of the 
feedstock crop.  

This situation may change however in the future with the progression of the Ord Stage II 
irrigated agricultural area. It is possible that ethanol from sugar cane will be considered as 
an option by developers. The Governments of Western Australia and the Northern Territory 
are investigating the issues involved in the potential development of an additional 30,000 
hectares of land suitable for sugar cane production in Ord Stage II. DAFWA and the DOIR 
are currently investigating the feasibility of developing an ethanol industry in the Ord from 
sugar cane. Twenty thousand hectares of sugar cane would provide adequate feedstock for 
a reasonably sized ethanol plant as a contemporary measure.   

2.2.2 Biodiesel 
Biodiesel is derived from new and used vegetable oils or animal fats.  Biodiesel can be used 
in a blend with mineral diesel or as pure biodiesel.  

Biodiesel production in Australia is essentially based on three oil inputs, namely tallow 
(animal fat), canola oil and imported palm oil (produced in Indonesia, Malaysia and Papua 
New Guinea).  Used cooking oil is also used as a feedstock in Western Australia.  

From a Western Australian perspective, the most interesting of these feedstocks are: 

• Canola: Western Australia produced on average 450,000 tonnes of canola per year 
between 2000/01 and 2005/06. Of this, approximately 90 per cent is sold to the export 
market.  

• Tallow: Western Australia produces approximately 40,000 tonnes of tallow per year 
from its meat and livestock industry. 

• Palm oil: While palm oil is currently imported, the potential to produce irrigated palm oil 
in the northern Kimberly coastline region of Western Australia is currently being 
investigated.  

• Western Australia produces approximately 10 million tonnes of used cooking oil (UCO) 
per year, a portion of which would be available for biodiesel production. 

• Alternative crops: where the opportunity exists to meet a range of regional 
development priorities including economic advancement, sustainable resource use 
and natural resource management, further investigation is warranted. 

Canola 

Canola is the most versatile oilseed for biodiesel production commercially grown in Western 
Australia.  Canola production in Western Australia has expanded rapidly from the early 
nineties and in 1999/00 the State produced a record crop of just less than one million 
tonnes. Over the past three years, production has stabilised around 500,000 tonnes.  The 
canola industry has the potential to further increase production up to 1.2 million tonnes by 
developing new drought-tolerant, quick-maturing, and herbicide-resistant varieties. 

The major growing regions for canola in Western Australia are in the central and southern 
regions of the State.  The Albany port zone has the highest canola production followed by 
Esperance, Kwinana and Geraldton port zones. 

Western Australia is now being recognised as the leading canola producing State in 
Australia as a result of its reliable production and high oil content. The State is responsible 
for over 40 per cent of national production (Figure 7).  The oil content of canola in Western 
Australian was lower than the Australian average up until 2002/03 and since then quality has 
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improved significantly.  In 2003/04, the State’s canola crop was outstanding with a record 
high average of 46.2 per cent oil content across the State compared to a national content of 
42.5 per cent. Western Australia has continued to produce quality canola with an oil content 
of 44.9 per cent in 2005/06 compared to an average 42.3 per cent nationally. 

Figure 7: Canola production in each State as a proportion of Australian production, 1999/00-
2005/06 
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Source: ABARE, 2006 

Western Australia’s main market for canola is currently as human oil consumption, with more 
than 90 per cent of total canola production exported. Therefore there is significant surplus 
grain that could be utilised for biodiesel production in the local market.  

The Western Australian domestic processing industry has two canola crushing operations, 
which are small by international standards. The two operations process a total of 
approximately 55,000 tonnes of canola seed per year, which is approximately 10 per cent of 
the State’s production and two per cent of national production. There are two canola oil 
refiners in Western Australia, which further process the crude canola oil to refined canola oil 
for human consumption in the domestic market.  

Expected impact of climate change and salinity on canola 

Climate change in Western Australia may result in relatively large reductions (>30 per cent) 
in canola yield potential in the northern agricultural region (near Mullewa) by 2050 due to 
reduced rainfall and higher maximum temperatures.  Of the major growing areas, 
Gnowangerup, Lake Grace, Jerramungup and Esperance stand out as likely to experience 
significant reductions in yield (Van Gool, & Vernon, 2006). 

The CSIRO model used by Van Gool, & Vernon (2006) predicts that an extensive area 
encompassing much of the eastern, central, southern and south-eastern wheatbelt may 
experience a 10 to 30 per cent yield reduction by 2050 mainly due to reduced rainfall. 

There is a large area where little change is anticipated in the western area of the agricultural 
zone. However, within this region it is likely that low lying areas perform better as reduced 
rainfall results in less waterlogging, but drier areas are likely to lose some production. 
Overall, this modelling found that 45 per cent of the agricultural zone may experience a 
decrease in yield potential greater than 10 per cent as a result of climate change. 

The CSIRO model predicts a small increase in both maximum and minimum temperatures, 
of around 0.8 degrees Celsius. Both the year 2050 temperature prediction and the crop 
response to temperature are uncertain. High temperatures will reduce soil moisture, change 
disease risk and have direct effects on growth. A high temperature effect is likely, though the 
amount of the actual temperature increase and the effect on canola yield is uncertain (Van 
Gool, & Vernon, 2006). 
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Tallow 

Tallow refers to the substance created by the melting of hard fat obtained from the bodies of 
animals and its production is closely linked to slaughter numbers. It is another cheap 
feedstock for biodiesel production although tallow availability and quality is variable in 
Western Australia.   

The regional Western Australian meat and livestock industry produces approximately 40 
million litres or 40,000 tonnes of tallow annually.  ARFuel’s biodiesel plant that opened in 
July 2006 at Picton will mainly utilise tallow and used cooking oil. At full production, it is 
envisaged that this plant will consume the majority of the available tallow in Western 
Australia. 
 
The short to medium term outlook for biodiesel produced from tallow looks profitable. 

Palm oil 

Palm oil is also an edible oilseed that is being used as a feedstock for biodiesel production.  
It is not produced in Australian and is mainly grown in Malaysia and Indonesia. It is a 
relatively cheap feedstock and numerous companies are looking at importing palm oil into 
Australia for biodiesel production. 

One of the concerns with the use of palm oil has been the strong criticism from major 
corporations and global conservation groups given that the industry promotes large-scale 
destruction of Malaysian and Indonesian rainforests and endangers species such as the 
orang-utan.  An opportunity exists to import large amounts of palm oil into Australia from 
Indonesia and Malaysia but so far emerging producers using palm oil are planning to export 
the end product.  The public relations risk of using palm oil and the low cloud point could limit 
the use of imported palm oil in Australian biodiesel. 

Palm oil can grow commercially in latitudes of 18o North and South of the equator. The crop 
requires maximum temperatures of 29 to 36°C and minimum temperatures of 24 to 30°C.  
Palm oil requires a minimum of 5 hours sunshine per day. Palm oil also needs regular 
rainfall of 2,000 mm per annum or supplemented with irrigation, and a high humidity 
environment. DAFWA has identified large areas (approximately 2 million hectares) in the 
North Kimberley, which meet the climatic requirements for palm oil.  

2.3 Potential new feedstocks 
Alternative feedstocks are worthy of investigation as they may offer advantages over the 
existing feedstock options. 

2.3.1 Ethanol 

Alternative wheat varieties 

DAFWA has over 10,000 breeding lines based on international wheat varieties with high 
yield potential. These lines are not currently utilised as many are less suitable for milling than 
the wheat varieties presently grown in Western Australia. These lines do however possess 
other characteristics that could make them highly suitable as biofuel feedstocks. These 
characteristics include; tolerance to waterlogging, salinity, drought and/or microelement 
toxicities. These characteristics if combined with suitable starch content could result in crops 
capable of utilising land previously considered unsuitable for cropping. It is possible that 
such crops could provide economic returns from current areas of marginally productive land. 

Whilst wheat lines are not currently being trialled for ethanol suitability, private companies 
are interested in investing in an industrial wheat breeding program that focuses specifically 
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on yield and starch content. This differs from the traditional breeding that concentrated on 
milling quality characteristics. The development of high energy wheat may also provide 
indirect benefits to stock feed producers in Western Australia for whom feedstock energy 
content is an important issue. 

Straw 

Grain production in Western Australia has accelerated over the past 20 years and has 
recently reached an average of over 10 million tonnes per annum.  Straw biomass 
associated with that grain production is in the order of 15 million tonnes, much of which is 
burnt in situ seasonally.  Western Australia’s Mediterranean climate provides excellent 
drying conditions of biomass in summer and most grain and straw has very low moisture 
levels at harvest. 

Hay, straw and chaff are exported as commercial commodities, or as stockfeed 
accompanying animals.  Over the five years from 2001/02 to 2005/06 average cereal straw 
exports from Western Australia were 9,200 tonnes9, which is considerably less than annual 
straw production.   

Some straw will be unavailable for ethanol production as farmers use crop stubbles for 
animal feed over summer or to reduce the risk of wind erosion.  Carter (2002) suggests that 
to reduce the risk of wind erosion in susceptible areas “not less than 30 per cent of the 
ground would be covered by straw”.   The need for stubbles to be used as stock feed will 
depend on stock numbers and the availability of alternative food sources. 

Conversion of straw to ethanol requires emerging technology, which is discussed in Chapter 
3 under Cellulosic Biomass-to-Ethanol Production. 

Woody feedstocks 

Second generation technology, capable of converting Lignocellulose to fuel would potentially 
provide abundant and cheap feedstock while reducing the environmental pressures through 
the utilisation of entire plant material of non-food crops, increasing the scope to use marginal 
under-utilised land.  This may provide some opportunities to use perennial woody crops in 
Western Australia that can also deliver some benefits in terms of salinity management. Non-
food crops, such as wood, would likely be more affordable future feedstocks than crop 
feedstocks. 

Timber  

Western Australia has considerable timber resources in the form of forests and plantations.  
However, the State Forest Management Plan 2004-2013 places restrictions on the 
harvesting of forest timber.  Estimated gross value of forest production (logs delivered at mill 
door (or wharf gate)) in Western Australia in 2005/06 was $255.9 million10, which included 
1.1 million tonnes of woodchips for export.   

Plantations in Western Australia are based around three tree species.  Hardwood plantations 
occupy 270,813 hectares with Eucalyptus globules (Blue gums) the dominant species.  
Softwood plantations are predominately Radiata and Maritime pines occupying a further 
104,480 hectares.   

The Forest Products Commission (FPC) currently manages approximately 82,000 hectares 
of plantations and tree crops.  The FPC supports the establishment of plantation estates and 
associated industries, and also helps to mitigate the impacts of land degradation, particularly 

                                                 
9 Source: Australian Bureau of Statistics (ABS) and Department of Agriculture and Food Western Australia 
(DAFWA). 
10 Source: ABARE Australian Forest & Wood Production Statistics, Nov 2006 
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salinity. Trees planted in lower rainfall areas in particular have to generate multiple benefits 
to landholders. 

The FPC has produced plans for regional forest industry development and the expansion of 
plantations and tree farming, some of which are yet to be finalised.  Figure 8 shows the 
proposed species spread and extent of plantations in the South-West of Western Australia.  

Figure 8: Forest Products Commission industry development plan areas11.  

 
Source: Forest Products Commission 

The technology to produce ethanol from timber is still in the development phase and as such 
there is no timber established in Western Australia specifically for ethanol production.  The 
suitability of current plantation timber to be diverted to ethanol production will depend on the 
economic viability of timber as an ethanol feedstock. 

Non-timber woody feedstocks 

Woody crops are a future source of feedstocks for ethanol. This is because a profitable low 
value woody residue can be used for ethanol production, which would underwrite the 
commercial development of other higher value products from woody biomass. This was the 
concept being pursued at the Western Power Corporation (now Verve Energy) Integrated 
Wood Processing demonstration plant at Narrogin (Enecon 2001), although instead of 
ethanol, the energy product in this case was electricity. The higher value products at the 
Narrogin plant were activated carbon and eucalyptus oil.  The Narrogin plant closed in May 
2006 and is not scheduled to re-open. 

Another major potential advantage of woody crops is that they sequester carbon, both in the 
form of the average biomass of the standing crop and in root systems. If tradable carbon 
rights are formally adopted in Australia, this will provide an additional income stream at no 
additional cost. 

Cassava  

Cassava (Manihot esculenta) is a perennial woody shrub with an edible root, which grows in 
tropical and subtropical areas of the world. Cassava has the ability to grow in low-nutrient 
soils, can tolerate drought and cassava roots can be stored in the ground for up to 24-36 

                                                 
11 Source: Forest Products Commission website: http://www.fpc.wa.gov.au/pdfs/planting_zones_links.pdf 
[Accessed 17 December 2006] 
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months.  Cassava roots have a very high starch content (70 – 85 per cent dry weight basis), 
which can be converted into ethanol (Lourey and Hayes, 2005). 

The Northern Territory and Western Australia have been investigating the potential for 
production of cassava as a feedstock for ethanol production, but as yet no commercial 
production has commenced.  With regard to cassava production, hard data on varieties, 
husbandry techniques, yields and production costs is scarce. The Northern Territory 
Department of Primary Industry, Fisheries and Mines (DPIFM) has initiated research in this 
area at Katherine Research Station. This should provide the necessary information for a 
detailed cost-benefit analysis of a potential cassava-ethanol industry (Lourey and Hayes, 
2005). 
 
In September 2006, DAFWA commenced research on cassava to assess the possible new 
agri-industry opportunity of broad-scale production of cassava roots in the Kununurra region 
for ethanol production. 

2.3.2 Biodiesel 

High oil yield oilseed crops  

Canola is a valuable part of many farmers’ crop rotations as it forms a break to diseases that 
may arise from continual cropping of wheat, which is usually the most profitable crop.  
However, canola production in Western Australia is better suited to high and medium rainfall 
areas depicted in Figure 9.  Mustard (Brassica juncea) is better suited to drier conditions and 
can yield similar crop rotation benefits to canola in the low rainfall areas. 

Figure 9: Rainfall areas of Western Australia’s south west agricultural region 

 

Source: DAFWA, 2006 

 

DAFWA and Centre for Legumes in Mediterranean Agriculture (CLIMA), and University of 
WA (UWA) have considered a number of oilseed crops with a view to finding varieties that 
minimise the cost of biodiesel production via high seed and oil yield, marketable meal 
residue and ability to be grown using low inputs.  Possible crops include castor bean, olives, 
canola, mustard, safflower, linseed and hemp.  DAFWA and CLIMA have been evaluating 
canola and mustard varieties plus camelina and crambe for their potential to produce high oil 
yields for the past 10 years.  
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Carmody (Pers. Comm., 2005) suggests that mustard yield is likely to be the same as canola 
in the eastern wheatbelt at around 0.7-1.0 tonne per hectare and oil content of 40 per cent.  
DAFWA is continuing trials of mustard oilseeds to ascertain the most suitable species and 
cultivars.   

Carmody also suggests that the costs of producing mustard is likely to be around $35 per 
hectare less than the costs of producing canola, as less fertilizer is used ($10 per hectare) 
and unlike canola, mustard does not have to be swathed ($25 per hectare).   

DAFWA has conducted two years of commercial trials to demonstrate the use of mustard as 
a feedstock for biodiesel.  Eight of the Department’s research stations have using biodiesel 
reacted from mustard seed in their tractors, trucks, headers and generators.  In 2005/06, 
there were five Research Station Units (RSU) trialling industrial oilseeds.  There will be 
approximately 20 hectares of mustard sown on each station except for Mt Barker Research 
Station, which planted 20 hectares of Ethiopian mustard.  This seed will be crushed and 
reacted into biodiesel.  The fuel will then be used by the same research stations for seeding 
the 2007/08 winter crop. 

UWA is also looking at developing herbicide tolerant mustard lines suitable for the Western 
Australian eastern wheatbelt. 

Alternative oilseed crops also provide additional benefits when incorporated into crop 
rotations, these include: improved disease and weed control and reduced soil compaction. 
Varieties of these crops may also be more suited to land currently unviable for existing food 
based crops.    

The oilseed industry in Western Australia has the potential to increase production up to 1.2 
million tonnes by developing new drought tolerant, quick maturing, and herbicide resistant 
canola and mustard varieties, which are suitable for biodiesel production. 

Algae  

Algae are being researched as a feedstock for biodiesel.  Regional areas may be well suited 
as production locations for algae.  Challenges in developing techniques for mass production 
of biodiesel from algae include designing equipment and systems to grow enough algae and 
engineering effective methods for oil extraction.  Further information on the economics of 
algae as a feedstock is described below. 

Pongamia pinnata and Moringa oleifera 

DAFWA is involved in trials producing biodiesel from perennial plants. The two suitable non-
native plant species that have been identified by DAFWA are Moringa oleifera and 
Pongamia pinnata. They both have salinity, drought and frost tolerance and can be grown on 
marginal soils. The trees require 250 – 500 mm of rainfall and yield 1,000 – 2,000 litres 
biodiesel per hectare for M. oleifera and 2,000 – 4,000 litres per hectare for P. pinnata.  

Moringa starts producing pods at eight months, with Pongamia (a nitrogen fixing tree) 
starting in year 3. Further research and development into high oil yielding and dwarf varieties 
as well as harvesting techniques, will lead to improved adoption of the trees.  

The trials started in late 2006 and are located in south-west Western Australia under dryland 
and irrigated conditions, and in the pastoral areas in the Gascoyne utilising brackish/saline 
water not suitable for horticultural production for irrigation. The trials will be conducted over 
the next three years to investigate the growth, yields and viability of the trees. 

The final phase of the project will be the establishment of commercial pathways for industry 
development. DAFWA research could potentially lead to large-scale landscape changes, the 
reduction in the water table over saline affected areas, more sustainable agricultural 
production and land use according to capability/potential.  
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Jatropha 

There is currently a lot of publicity regarding the use of Jatropha species as biodiesel.  Two 
Jatropha species are known to occur in Australia.  These are physic nut, J. curcas, and 
bellyache bush, J. gossypiifolia and are native to the Caribbean.  J. curcas has several other 
common names, including tuba-tuba.  They are both large shrubs, related and somewhat 
similar in appearance to castor oil bush.  Jatropha plants are drought tolerant, vigorous, lack 
pests and diseases and are not eaten by livestock, even goats. 

Recently there has been large investment undertaken into Jatropha production and plans for 
large expansion in countries such as Indonesia and India for the production of biodiesel.  
However, it is unlikely that Jatropha will be commercialized as a possible biodiesel feedstock 
in Western Australia. 

Both species of Jatropha are Declared Plants (noxious weeds) in Western Australia.  That is, 
they have been declared under the Agriculture and Related Resources Protection Act 1976 
and therefore cannot be grown or commercialised in the State.  Their status as Declared 
Plants has been determined by the Agriculture Protection Board (APB) of Western Australia.  
Their status as Declared Plants is unlikely to change, even with the increasing interest in the 
production of biodiesel.   

Jatropha species are declared for several reasons, including their toxicity to stock and 
humans, their invasiveness, and their ability to form dense stands that replace desirable 
plants in disturbed land and natural habitats.  Bellyache bush (J. gossypiifolia) in particular is 
naturalised in parts of the Eastern States and West Kimberley in the north of Western 
Australia, where landholders are obliged to control it to prevent its spread.  When 
uncontrolled it eliminates useful species, reduces productivity and hinders mustering.  

Other 

DAFWA has recently completed a desktop analysis to consider technical, economic and 
financial factors associated with the growing of crops for the production of biofuels utilising 
water from the Officer Basin or from mine sites in the Pilbara.  The use of these biofuels 
would be in the mining and transport industries in those regions.  

Crop selection is restricted to proven high yielding varieties that can be grown under 
irrigation in desert environments utilising mechanical harvesting.  One of the feedstocks 
considered was the Jojoba bush which is native to North American deserts; produces unique 
oil similar to whale oil, can live for over 100 years and is already commercially grown in 
Australia.   

Other options explored include growing traditional broadacre crops like canola and soybean 
under pivot irrigation but they have yet to be proven to survive the desert environment.  
Should they prove to be viable they have the advantage of being harvested within six 
months of planting and they offer both a source of oil seed for the production of biodiesel as 
well as a proven feed for a value adding intensive cattle feedlot or pellet manufacturing 
operation.   
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The following is a selection of the most likely crops that could be grown in the selected regions and used for making biodiesel: 

Table 2: Possible crops suitable as feedstock for biodiesel production in the Pilbara and Goldfield regions of Western Australia 

Crops Grow in 
Goldfields 

Grow in 
Pilbara 

Oil 
 per cent 

Predicted 
yield range 
t/ha 

By-product: 
Edible for 
livestock 

Cost of 
production 
$ per ha 

Mechanical 
harvesting 
and planting 

Commercial 
production 
in Australia 

Trial in 
Australia? 

Jatropha Yes Yes 37 per cent 6 Yes Unknown Yes No Yes 
Jojoba Yes Yes 45 per cent 2-3 Yes Unknown Yes Yes Yes 
Peanuts Yes Yes 45 per cent 5-7 Yes 200-400 Yes Yes Yes 
Safflower Yes Yes 42 per cent 2-2.5 Yes 200-400 Yes Yes Yes 
Linseed Yes Yes 34 per cent 2-3 Yes 200-400 Yes Yes Yes 
Soybean Yes Yes 18 per cent 5-7 Yes 200-400 Yes Yes Yes 
Mustard Yes Yes 40 per cent 3-4 Yes 200-400 Yes Yes Yes 
Cotton Yes Yes 16 per cent 1-2 Yes 200-400 Yes No Yes 
Sunflower Yes Yes 35 per cent 3-4 Yes 200-400 Yes Yes Yes 
Canola Yes Yes 42 per cent 3-4 Yes 200-400 Yes Yes Yes 
Palm tree Yes Yes 50 per cent 8-12 No Unknown No No Yes 
Tallow tree Yes Yes 45 per cent Unknown No Unknown No No No 
Hemp Yes Yes 45 per cent 1-2 Yes Unknown Yes Yes Yes 
Castor beans Yes Yes 45 per cent 1-2 Yes Unknown Yes Yes Yes 

 
The most viable crops with the highest yield have been split into those that can be grown under broad acre irrigation utilising conventional 
cultivation and harvesting techniques and Jojoba and Jatropha tree crops that can be grown under trickle irrigation and also harvested by 
mechanical means. 
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2.4 Opportunities and impediments 
With the introduction of the biofuels industry, there is the emergence of new market 
opportunities for grains within the State.  With new ethanol and biodiesel plants being 
proposed in Western Australia, domestic consumption of grain will increase and there 
will be reduced reliance on the export market.  An increase in purchases of domestic 
grains will enable farmers to have a greater choice of who, when and how to sell the 
grain.   

With new grain manufacturers, closed loop marketing systems could be developed 
where contract production is organised between growers and buyers at a premium to 
insure continuity of supply.  Contract arrangements would ensure that the correct 
products are grown under profitable conditions. These are very strong market 
signals, which may also provide financial incentives for farmers to invest in on-farm 
storage so as to supply grain on a regular, monthly, basis. 

Down-graded wheat could be advantaged from a local biofuels industry.  This type of 
wheat, which has traditionally been heavily discounted to general purpose or feed 
wheat, will have alternative market uses.  These new market opportunities could 
reduce the price differences between the higher and lower grades of wheat. This 
would mean that weather events such as frosts and rain at harvest, which result in 
reduced grain quality, would not represent as great a penalty to farmers in the future, 
assisting the viability and sustainability of the grains industry. 

Lower transport costs would also prevail from a local grain manufacturing industry, as 
the grain does not have to be trucked to depots, railed to port and shipped overseas.  
If biofuel plants are established regionally, then there will be a radius surrounding the 
district to attract the feedstock.  The biofuel would be produced locally and consumed 
locally which lowers the dependence on fossil fuels, reduce transporting these fuels 
to the countryside and potentially lowering fuel costs in the future as efficiencies and 
economies of scale advance with biofuels. 

The expansion of the biofuels industry in regional Western Australia would result in 
increased availability of cheap by-products. These by-products have a range of uses 
including livestock feed, fertilisers, soil conditioners from canola/mustard meal, and 
soil ameliorants from glycerine and bio-energy supplies. 

The major impedient for sugar cane in Western is the low cost of sugar production in 
Brazil.  This will particularly be the case when the import duty on Brazilian ethanol 
cease from 2011 when excise advantages cease. 

In the longer term, farming in the south west of Western Australia will experience 
more constraints in production from deterioration in soil resources and changes in 
climate. With appropriate varieties, some currently unproductive land may have 
potential for energy crops.  There may be potential for more robust rotations as salt 
tolerant and hardy perennial feedstocks can address rising water tables or provide 
cover for currently unproductive and marginal lands. The adaptation of farming 
practices and new crop varieties have the potential to reduce these impacts.  

Next generation cellulosic biofuels could be produced from perennial grasses and 
trees that protect lands vulnerable to erosion and restore lands degraded by over-
use. Their extensive root systems can increase nutrient capture, improve soil quality, 
sequester carbon, and reduce erosion. Cellulosic-rich wastes, which currently 
inundate landfills, could also be converted to ethanol.  
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2.5 Conclusion 
Western Australia is ideally suited for a biofuels industry due to its significant grain 
production.  Western Australia has many comparative advantages for a future 
biofuels industry including efficient and low-cost production of grain, small population, 
modest domestic market and export surplus of grains. 

Wheat is the major grain crop produced in Western Australia and offers many 
opportunities for the ethanol industry.  Furthermore, the petrol market in Western 
Australia is significantly smaller compared to the Eastern States so there will be 
limited impact on other industries such as the food and/or livestock sectors.  In fact, 
with further R & D, new industrial wheat varieties could assist industries by providing 
more suitable grains that have higher energy and starch contents. New varieties 
could also assist with climate change and salinity constraints in the future. 

From a biodiesel perspective, there are more impedients in the system. Oilseed 
production in the State is limited currently to approximately 500,000 tonnes of canola 
which only services about five per cent of the diesel market.  Other local feedstocks 
are also limited such as tallow and used cooking oil.  Therefore alternative oilseeds 
and other feedstocks need to be developed both in the short and longer term to 
supply biodiesel into the large diesel market.  The mining industry in particular uses 
about half the State’s diesel which is predominantly located in the northern region of 
the States whereas the majority of biodiesel feedstock in located in the south west of 
the State.  This will be a logistical issue in the future and new feedstocks that can be 
grown in the Pilbara and Kimberley region will assist will servicing the industry. 

To improve the economics and sustainability of biofuels in the future, further research 
and development should be done on: 

• High yielding wheat varieties with a higher starch content and/or capacity to 
cope with stressors such as salinity, waterlogging, drought and microelement 
toxicities. 

• Alternative oilseed crops for biodiesel such as mustard, camelina and crambe. 

• Feedstocks suited to land currently unsuitable for agricultural production such 
as saline tolerant crops. 

• Feedstocks that may target objectives other than purely financial, for example 
natural resource management objectives from woody feedstocks or species 
primarily used for land reclamation.  

In all cases, the likelihood of utilisation of a feedstock will predominantly be 
determined by the economic feasibility of production based on the relevant feedstock. 

With the advancement of technology, feedstocks sources will change over time.   

Therefore further research and funding is required to develop improved grains, 
oilseeds, tree species and other options such as algae. 
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3 PRODUCTION PLANT 
The previous chapter considered the production of feedstock.  In this chapter we 
consider the development and operation of production plant.   

The economics of biofuel production depends on capital costs, the price of feedstock 
delivered to the plant and other operating costs as well as the price at which the 
product can be sold.  Capital incorporates those costs associated with establishing a 
plant and readying it for operation.  Other operating costs, excluding feedstock costs, 
include other material inputs and labour-related expenses.  The by-products 
produced, their transport and potential markets will also be discussed in this chapter.  
The following chapter will consider the markets and the product sale price.   

Production plants for ethanol and biodiesel have different processes, different 
feedstocks and different requirements.  Therefore, they will be considered separately.   

3.1 Ethanol  
Ethanol is derived from the fermentation of sugars derived mainly from vegetable 
material.  The fermentation produces alcohol, which can then be blended with petrol 
(or diesel) or used as a pure fuel in specially adapted engines. 

In Western Australia, ethanol plants are likely to use grains in the South West Region 
and potentially molasses in the Kimberley Region.  Cellulose from trees, grasses and 
plant waste can also be converted to sugar, though with more difficulty than 
conversion of starch.  This developing technology is discussed later in this chapter in 
the section on future technologies.  

3.1.1 Australian ethanol plants 
Ethanol is currently produced in Australia by the fermentation of molasses and wheat 
by-products. Although the existing production capacity exceeds the actual production 
there is considerable optimism in the industry, as demonstrated by plans to establish 
new plants (Figure 10).  Note that the building of a number of the installations 
planned to be in production in 2008 has yet to commence.  



Western Australian Government Biofuels Taskforce  
Interim Report: February 2007 
 

 23

Figure 10: Australian ethanol production capacity, 2005-2010 (ML) 

  
Source: Biofuels in Australia a Growing Sector, EnergyQuest and ECCO Consulting 1  

3.1.2 Production of ethanol from grain 
The process of producing ethanol from grain has several stages.  First the grain is 
mixed with water and additives and heated to hydrolyse the starch – a process 
known as liquefaction.  The higher the starch content the better the result.  The 
resultant ‘mash’ is cooled and fermented to produce a ‘beer’.  The carbon dioxide is 
drawn off and the ‘beer’ distilled to produce ethanol.  The product left over from 
distillation is called ‘whole stillage’. The whole stillage is centrifuged to remove some 
water and produce wet distillers grain containing 30 – 35 per cent water.  This has a 
relatively short shelf life, but is a valuable source of protein for feedlots, with 
distribution being organised within three days of its production. Alternatively, the 
distillers grain can be dried, but this has an additional cost.  The process is 
environmentally clean, similar to that of a brewery.  

Commercial ethanol plants can be classified as small, medium or large depending on 
their annual production capacity.  Typical throughputs would be 45 million litres (ML) 
per annum (small), 90ML per annum (medium) and 207ML per annum (large).  There 
are economies of scale associated with both the plant construction and the running 
costs.  Very small ethanol plants are not viable. 

Delivery of feedstock 

The inputs for a grain based ethanol plant are the feedstock, water and energy.  
Outputs potentially include distillers grain as well as ethanol.  Depending on the 
starch content, approximately 290 kg (370 Litres) of ethanol, 280 kg carbon dioxide 
and 230 kg dried distillers grain is produced for every 1000 kg wheat2.  A site is 
required which minimises the cost of acquiring and transporting both the inputs and 
the outputs.   

In a grain based plant the cost of delivered grain comprises some 70 per cent of the 
total cost of production.  The production of feedstocks has been considered in 
Chapter 2.   

                                                 
1 Energy Quest and ECCO Consulting, 2006, Biofuels in Australia, A Growing Sector, 
2 Hamilton, C, 2004, Biofuels Made Easy, Australian Institute of Energy Presentation, 
http://www.aie.org.au/melb/material/hamilton/Biofuels.pdf  
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Recently published work3 undertaken at the UWA estimated the cost of grain 
accumulation for ethanol production according to two variables: location and size of 
plant.  The estimation was done by analysis of transport costs and recent grain prices 
at CBH receival points.  It was found that the lowest cost, around $153 per tonne, 
was for a small (45ML per annum) plant in the Great Southern Region and compared 
with around $174 per tonne for a large (207 ML per annum) plant at Kwinana.  This 
difference in feedstock cost equates to about 5 cents per litre (c/L) of ethanol.   

Centre for International Economics (CIE) was commissioned by the Taskforce to 
make an independent economic analysis of biofuels (Appendix 4).  It used a 
probability weighted average delivered grain cost of $181 per tonne at or near a port, 
which is within the range of costs found by UWA for large plant.  

Distillers grain 

There are three ways that this by-product of ethanol production can be dealt with. 

i. Shipped within three days to an adjacent feedlot as Wet Distillers Grain (WDG). 

ii. Dried and shipped to a feedlot. 

iii. Used as a fuel to produce heat and electricity. 

Option (i) is estimated by CIE to deliver a return of $110 per tonne or 9.9 cents per 
litre of ethanol produced in a factory.  However it requires good logistics because of 
the short life of WDG and it also requires additional industry development because 
feedlots of suitable scale are uncommon in Western Australia.  Option (ii) is energy 
intensive and reduces the revenue by some 2 c/L of ethanol.  Option (iii) has not 
been valued and is considered further in section 3.1.4.   

3.1.3 Production of ethanol from molasses 
Molasses, a by-product of sugar production, can also be used as feedstock to 
produce ethanol.  The waste by-product after distillation is high in minerals and can 
be used as a fertiliser in sugar cane and banana plantations.  The DAFWA, DOIR, 
and the Northern Territory Department of Primary Industry, Fisheries and Mines 
commissioned a study of the commercial prospects for a sugar and ethanol industry 
based in the Ord River area4. The study is based on estimated sugar cane 
production and processing costs and forecast prices for sugar and ethanol products.  
It estimated that it would cost 50c/L to produce ethanol.  There is a limited local 
market and transport costs would limit the viability of an industry.  

3.1.4 Water, energy and emissions 
Energy is the second largest input cost after feedstock5 and the local availability of 
energy must be considered in selection of a site for a plant.  The cost of heat and 
electricity can be reduced by using the waste distillers grain to fuel an on-site 

                                                 
3 Anderton, N and Kingwell, R, 2007,  Economics of grain accumulation for ethanol production: an 
Australian regional case study,  Proceedings of the Australian Agricultural & Resource Economics 
Society conference  
 
4 Economics Consulting Services, 2006, An analysis of the Sugar and Ethanol Production Potential: Ord 
River Stage II, WA Departments of Agriculture and Food and Industry and Resources and the Northern 
Territory Department of Primary Industry, Fisheries and Mines 
5 The Clean Fuels Development Coalition, The Nebraska Ethanol Board and the Us Deparment of 
Agricultures, 2006, A Guide for Evaluating the Requirements of Ethanol Plants, 
http://www.cleanfuelsdc.org/pubs/documents/ethanol_plant_guide.pdf  
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cogeneration process.  Production of electricity imposes more rigorous site 
requirements because of potential emissions. 

Primary Energy plans to use a bio-digester to convert the WDG to biogas and sludge 
in their proposed 160ML per annum plant at Kwinana.  The biogas will be used to 
fuel a generator producing both electricity and heat for drying within the plant.  The 
sludge will be converted to fertiliser liquid ammonia and green electricity, all saleable 
by-products.  

Sugar refineries often co-generate electricity using bagasse as a fuel.  A molasses 
based ethanol plant alongside a sugar refinery could share this facility, although 
sugar refineries only operate on a seasonal basis. 

Modern ethanol plants minimise the use of process water by recycling although there 
can be significant use of water for evaporative cooling during the fermentation 
process.  Treated grey water can be used if available and indirect cooling using sea-
water could reduce water demand. 

There are few problem emissions associated with an ethanol plant.  Water is usually 
treated on site and recycled.  Carbon dioxide is emitted as part of the process.  While 
this can be captured and used for carbonated drinks it is usually not commercially 
viable to do so.  The carbon emissions are effectively captured in the growing of the 
grain. 

3.1.5 Transport of ethanol 
Ethanol currently needs to be blended with petrol for sale, either at the oil refinery or 
another location.  Transport from the plant to this blending facility needs to be 
considered.  In Western Australia it is proposed that blending will be done either at 
Kwinana or Kewdale. 

Ethanol is a flammable liquid and the transport of flammable liquids is required to 
comply with dangerous goods transport legislation.  Transport by road generally 
requires licensing of the vehicle and driver when transporting flammable liquids in 
containers with an individual capacity of greater than 450 litres6.  Similarly, the 
shipping of flammable liquids must comply with safety requirements specified under 
the Regulations. The previously cited analysis of the potential for ethanol in the 
Kimberley3 suggested an indicative cost of 6c/L to transport ethanol from Kununurra 
to Darwin.  

3.1.6 Scale and location  
In relative terms, ethanol is much more complicated to produce than biodiesel, 
generally requiring a high degree of control and monitoring. The unit cost of ethanol 
capacity is roughly two to three times higher than for biodiesel – involving a large 
capital outlay of around $1 per litre of capacity.  Due to this complexity and high cost 
there are significant economies of scale and ethanol production plants tend to be 
large multi-million litre capacity operations.    

Adequacy and security of feedstock supply become more important the larger the 
operation — an ethanol plant of 160ML annual capacity will use up to 400,000 tonnes 
of wheat a year.  Although grain may cost a little less at some inland grain receival 
facilities the preferred locations will be at the main export terminals, where storage 
capacity is large and transport networks are already established to maintain grain 
                                                 
6 Drivers and vehicles transporting Intermediate Bulk Containers (IBCs) do not require licensing if the 
total capacity of IBCs on a vehicle is not more than 3,000 litres and the IBCs are not filled or emptied on 
the vehicle. 
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stocks. Such a location also provides the prospect of meeting quarantine protocols to 
import grain, should the need arise.  Further, because ethanol cannot be sold as a 
transport fuel unless blended with petroleum fuels, proximity to fuel blending and 
distribution channels is also an important location factor. 

The proposed Primary Energy facility at Kwinana appears to have an optimal location 
given all of these factors. 

3.2 Biodiesel 
Biodiesel is made from animal and/or vegetable fats and oils. It is chemically quite 
different from mineral diesel, although it can act as a complete or partial replacement.  
That is, it can be mixed with diesel or used as a neat fuel with no modification to fuel 
or engine systems.  

Common feedstocks for biodiesel are used cooking oil, tallow, imported palm oil and 
oil from crushed oilseeds such as canola.  Other sources are soybean, sunflower and 
mustard seed oil.  New feedstocks are discussed in section 3.4.2 under Future 
Technologies. 

3.2.1 Australian biodiesel plants 
Annual biodiesel production capacity has increased dramatically from about 23ML in 
mid 2002 to over 200ML in 2006 (Figure 11).  Planned production capacity reaches 
almost 900ML per annum by 2008.   

Figure 11: Australian biodiesel production capacity, 2005-2010 (ML) 

 
Source: Biofuels in Australia a Growing Sector, EnergyQuest and ECCO Consulting 7  

Unlike ethanol, biodiesel is easily produced in a very small scale batch process.  
Commercial scale biodiesel plant uses a continuous flow process.  Existing 
commercial plant sizes range from the 10ML per annum at Rutherford, NSW, 
established in 2003 to the 120ML per annum plant recently commissioned at Darwin.   

                                                 
7 Energy Quest and ECCO Consulting, 2006, Biofuels in Australia, A Growing Sector, 
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A 45ML per annum plant was commissioned by Australian Renewable Fuels (ARF) 
at Picton, Western Australia in July 2006.   

Plant construction can also bring local benefits. The Western Australian engineering 
firm Ausclad Group of Companies Limited (AGC Ltd) won the $11 million contract to 
fabricate the mobile biofuels plant for Natural Fuel Australia’s recently commissioned 
biodiesel facility in Darwin. The plant will produce approximately 120ML of biodiesel 
per year. 

3.2.2 The biodiesel production process 
Biodiesel is made by chemically reacting fats/oils with an alcohol, usually methanol or 
ethanol, using a catalyst such as sodium hydroxide. Glycerine is produced in the 
reaction, and is a potentially saleable co-product.  As with most organic reactions the 
degree of conversion depends on the equilibrium reached as well as the influence of 
other reactions.  Achieving product quality is also very important. 

Typically, 1,000 Kilograms (kg) of dried de-gummed and de-acidified canola oil will 
produce approximately 1,000 kg of biodiesel plus 128 kg of crude glycerine8, which in 
turn can yield some 93 kg of pharmaceutical grade plus 5 kg of technical grade 
glycerine. This will require 96 kg of methanol and approximately 5 kg of catalyst (as 
100 per cent Sodium-Methylate)9.  Water is also required in the process. 

Delivery of feedstocks 

Western Australia produces approximately 10 million tonnes of used cooking oil 
(UCO) per year, a portion of which would be available for biodiesel production.  UCO 
is the cheapest feedstock; estimated by CIE to be around 40c/L of biodiesel 
produced.  It has no up-stream greenhouse implications.  However, it is a limited 
resource, particularly in regional areas.  Four companies are listed by Planet Ark as 
collecting used cooking oil in WA for recycling or safe disposal.   

Although this is likely to have more effect on backyard and community biodiesel 
production, there may be an opportunity of working with the Waste Management 
Board to increase the proportion of cooking oil recycled. 

Tallow is a by-product of meat production, presently used in the soap industry and to 
a limited extent in animal feed.  It is the second cheapest feedstock estimated by CIE 
to be 53c/L of biodiesel produced.  Tallow does not have consistent properties so 
production using tallow can be more complicated and biodiesel from tallow can be 
unsuitable for cold weather use.  Tallow is used in conjunction with other feedstocks.  

Oil from oilseeds is most suitable for large scale production.  The cost varies, with 
imported palm oil presently being the cheapest at around 73 cents per litre and 
canola at $1.07 per litre.  If oil crushing is done at the biodiesel plant, the crushed 
canola meal can become a useful by-product for sale as animal fodder although 
there is a limited stockfeed market in Western Australia and oversupply would prevail 
in the short to medium term.  Therefore alternative markets will need to be developed 
for canola meal including exports and alternative uses such as fertilisers, 
fractionation, bio-polymers, bio-fumigants, adhesives and surfactants which require 
further research. 

                                                 
8 Glycerine is impure glycerol 
9 Dr Chris Hamilton, Director Sales and Marketing, Lurgi Pacific Pty Ltd., Biofuels Made Easy 
Presentation to Melbourne Branch of AIE, 18 March 2004.  
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Methanol 

Theoretically either ethanol or methanol obtained from biomass can be used to make 
biodiesel.  In practice methanol is usually obtained from the much cheaper process of 
reformation of natural gas.  Methanol is an internationally traded commodity.  Its spot 
price doubled from around US$1 per gallon in 2005 to over US$2 per gallon in 
August 200610.  CIE used an estimate of 8c/L biodiesel which equates to about 
US$2.25 per gallon.   

Although a methanol plant was proposed for the Burrup Peninsular there is no 
production at present in Western Australia.   

Glycerine 

Glycerine is a valuable by-product used in the pharmaceuticals industry and in 
animal fodder.  The price depends on its purity and its source, with slightly more 
demand and thus a higher price for vegetable (kosher) glycerine than for tallow 
glycerine.  European glycerine prices have dropped significantly since 2003, due to 
the increased construction of biodiesel plants across Europe.  The price for refined 
vegetable glycerine in June 2006 was reported11 to be in the range of €440-480 per 
tonne.  Although crude glycerine remains in over-supply, due to the many biodiesel 
plants coming on line, some refined glycerine producers say they are now selling 
higher quality crude material for above €100 per tonne.  CIE suggested a revenue of 
6c/L for the glycerine.  DAFWA are currently researching the use of glycerine as a 
soil ameliorant for non-wetting soils.  Further research is required and alternative 
uses also need to be explored. 

Table 3 shows indicative production cost and by product revenue for the different 
biofuels. 
Table 3: Biofuels production costs and break-even prices by feedstock 

 Input Costs By-product revenue  

Feedstock Meal 

Biofuels  
feedstock Yield Pricea Costs

Chem-
icals

Other 
operating 

costs
Capital Glycerol

Yield Price Revenue 

Breakeven 
price - net
 required 
revenue

 L/t $/t c/L c/L c/L c/L c/L kg/L $/t c/L c/L
Ethanol    
Feed wheat 377 181 48.1 11.4 9.1 0.9 110 9.9 58.6
GP Wheat 377 197 52.3 11.4 9.1 0.9 110 9.9 62.9
ASW 385 203 52.6 11.4 9.1 0.9 110 9.9 63.2
Biodiesel    
Used cooking 
oil 

870 181 20.8 8 7.1 3.5 6   33.5

Tallow 894 471 52.7 8 7.1 3.5 6   65.4
Canola 380 405 106.7 8 7.1 3.5 6 2.4 145 34.8 84.5
Palm oil 924 672 72.7 8 7.1 3.5 6   85.3

a Prices used in the calculations for this table are based on a distributional average price not the five year average. 
Please refer to appendix B of the CIE document for further details. 

Source: Price estimates for used oil were obtained via a survey of Australian used oil collectors 
(Australian Waste Oil Refineries, Environmental Recovery Services, and Nationwide Oil). Tallow prices 
were obtained through personal communication with the Australian Renderers Association. Grain prices 
are all 5 year averages delivered to port provided in a personal communication from DAFWA. Capital 
and production costs are based on estimates from ABARE (2003) and DAFWA (2006c, 2006d) and 
empirical data from US production facilities (USDA, 2005). 

                                                 
10 http://www.purchasing.com/article/CA6389243.html?industryid=2148 
11 http://www.icispricing.com/il_shared/Samples/SubPage99.asp 
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Scale and location 

Biodiesel is easily produced in a very small scale batch process.  This is being done 
by some individuals and local co-operatives, using either used cooking oil or on-farm 
produced oil seeds.  Very basic equipment can be used.  The drivers for on farm 
production appear to be environment and self-sufficiency rather than economics as 
most farm producers are given a fuel credit for excise on mineral diesel. 

Modular biodiesel refineries, which are compact and transportable, are now 
commercially available in the medium range – around 8ML per annum.  If refineries 
like this are established in regional centres close to both feedstock and market 
considerable savings in transport can be achieved. 

Larger plants need to be established near appropriately sized feedstock supplies 
such as ship loading facilities as well as being co-located with existing fuel transport 
facilities — which enhances economies of scale. The combination of low cost inputs 
along with efficient transport systems for the finished product allows a lower cost 
structure at higher throughputs.  

Thus there is scope for both distributed regional biodiesel production and large scale 
centralised production.   

3.2.3 Tiers of production  
Regional production of biofuel can conceivably occur at a number of tiers or levels, 
these include: 

• On site production for use by the producer (for example: farm / group or mine). 

• Co-operative structures. 

• Commercial projects. 

On farm production 

Biodiesel is more suited (than ethanol) to onsite production for a number of reasons: 

• Diesel is the main fuel used in the primary industry sector. 

• Biodiesel is easier to store. 

• Biodiesel has a relatively long shelf life of 6 to 12 months. 

• Biodiesel does not require major blending facilities and can be used straight. 

• Production infrastructure for biodiesel costs less than that for ethanol. 

There are a number of constraints of a legislative nature that act to inhibit farm scale 
biodiesel production.  To manufacture biodiesel in Australia you must register with 
the Australian Tax Office (ATO) as a manufacturer.  Excise duty must be paid on all 
fuel produced, regardless of the scale of production.  Until 2011 this excise may be 
offset by a Cleaner Fuels Grant provided the biofuel meets the Australian Standard. 

Strict legal and regulatory requirements and standards have to be met when 
manufacturing or selling fuel to the public.  These are designed for the large 
commercial oil majors, to safeguard the environment and the public by ensuring a 
consistently safe and reliable product. As such they are cumbersome for a smaller 
scale producer to deal with.   

Fuel tax credits are available to offset the excise paid on diesel used in road 
transport and off road business but not biodiesel.  Thus there is no tax based 
incentive to using biodiesel for farm businesses.  Under current pricing the cost of on-
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site small scale production is high by comparison to the cost of mineral diesel.  There 
is little economic reason for establishing on-farm biodiesel production until the cost of 
mineral diesel increases substantially.   

Co-operative investment structures  

Regional biofuel production in Western Australia may be well suited to emulate the 
United States (US) model of farmer co-operative investment which, if suitably 
structured, could access a generous tax concession available through the DAFWA.  

In the US, the New Generation Co-operative model has been commonly used by 
farmers to establish much of the expansion in US ethanol production - and more 
recently biodiesel -as use of the structure locks in grain supply, ensures the business 
is adequately capitalised and allows members to extract much of the capitalised 
value of their investment when they exit the business.  

Adoption of a similar model for biofuel production in Western Australia can be 
structured so that the business is able to quality for a loan from the DAFWA under 
the Department's Co-operative Loan Facility.  The advantage of these loans is that 
the repayments of capital - as well as the normal interest payment - are deductible 
and this significantly reduces the cost of capital to the business. 

Biodiesel is an industry that fits well with storage and handling equipment already 
present in many rural communities. Couple this with ever cheaper processing 
equipment and the breakeven point between biodiesel (Canola) and mineral diesel is 
getting close for organisations that can by-pass wholesaler and retailer margins on 
fuel, by-product and grain.  The other benefit of biodiesel compared to fossil fuels is 
the lowering transport costs which is another cost saving advantage.  The industry 
may be even more attractive if alternative feedstocks become available.   

Commercial projects  

There are a number of commercial projects currently planned and underway in 
Western Australia.  There are plans by a number of other companies to build plants 
in other regional centres across the wheat belt. Most of the plants that are in the 
planning stage have been designed to be capable of being run on both oilseeds and 
imported palm oil.  Small to medium sized plants capable of producing 5ML per 
annum to 50ML per annum costing between $0.45 million to $20 million would be a 
major boost to the local economy. 

Utilising ABARE’s economic multiplier of two and their employment formulas a 
regional town such as Geraldton, one could expect that the construction of a $20 
million plant with production of 40ML per annum would generate $80 million in 
regional economic activity and 20 direct and 20 indirect jobs. 

A smaller $5 million plant in a town such as Corrigin capable of supplying enough 
B100 biodiesel for the local faming community would generate over $10 million in 
economic activity and five full time jobs. 

3.2.4 Factors influencing existing projects  
Project proponents have indicated that the key factors determining the likelihood of 
developing biofuel facilities and the location of such facilities (of particular interest to 
regional developers) include:    

• Comparative sale price of alternative fuel 

• Taxation concessions 

• Cost of feedstock  
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• Proximity to feedstock 

• Availability of labour and technical expertise 

• Cost of energy and chemical inputs 

• Availability of utilities such as electricity, gas and water 

• Market access for fuel including proximity / availability of blending facilities 

• Market for by product 

• Transportation and storage  

3.3 Licences and approvals 
There are a number of Government licences and approvals addressing safety, 
environmental and development/construction issues that a company or organisation 
has to obtain in order to produce, store, blend and/or transport biofuels (and other 
fuels).   

The project approvals process in Western Australia comprises a number of approvals 
under various pieces of legislation, and can involve a number of Government 
agencies and departments, both State and Commonwealth. Approvals requirements 
for a project may vary in accordance with factors such as size, location, type and 
activities proposed and their potential impacts.  The major Government approvals 
that are required to get a project off the ground are referred to as Primary Approvals.  
These include obtaining access to land (or waters) and securing approval to use that 
land (or waters) for the project activity.  In addition to Primary Approvals, some 
Secondary Approvals are usually needed.  Generally these relate to the way in which 
a project is carried out.  Gaining necessary approvals and permits often involves 
initiating and managing several parallel processes, as illustrated in Figure 12 below. 

Figure 12: Typical approvals process for a development project in Western Australia 
 

Source:  Office of Development Approvals Coordination  

The Western Australian Government has developed an Integrated Project Approvals 
System (IPAS)12 aimed at streamlining approvals processes for complex 
development projects in Western Australia, while maintaining appropriate standards 

                                                 
12 http://www.doir.wa.gov.au/investment/6066F3AEBCA54C3E955B05C1FC5E4BFF.asp 
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of review.  This system is supported by the Office of Development Approvals 
Coordination (ODAC)13, which has the specific job, for complex projects, of 
coordinating approval processes across government.  DOIR provides advice to 
organisations involved in the development of less complex projects, and coordinates 
meetings between the organisation and the various departments and agencies 
involved14. 

For biofuels projects, a company wishing to produce ethanol or biodiesel would have 
to obtain various licences and approvals from a number of different Government 
departments and agencies, including Commonwealth, State and local government.  
These include the Department of Environment and Conservation (DEC), the 
Commonwealth Department of the Environment and Heritage (DEH), the 
Environmental Protection Agency (EPA), the Department of Consumer and 
Employment Protection, the relevant Water or Rivers Authority, the Fire and 
Emergency Services Authority, the Department of Health, the Australian Taxation 
Office (ATO), and the local council or shire.  Industry participants have indicated that 
the process can take between 12 and 18 months.  Table 4 details the licence and 
approvals process followed by Grainol to establish an ethanol production facility in 
Western Australia.   

                                                 
13 http://www.odac.dpc.wa.gov.au 
14 http://www.doir.wa.gov.au/investment/0F09C656808F46B1814D12BD8AC85474.asp 
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Table 4:  Regulatory requirements – licences and approvals process for an ethanol 
production plant 

Government 
Regulatory 
Authority 

Associated Approval/ 
Permit/Licence 

Relevant Act/Legislation/ 
Guideline 

Time to 
Develop 
Application 

Indicative Timing for 
Approval Process 

Environmental Approvals       
DEC Works Approval  

(Part V) 
Environmental Protection Act 1986 3 months 10-12 weeks 

DEC Operating Licence 
(Part V) 

Environmental Protection Act 1986 2 months 10-12 weeks 

EPA, Minister for 
the Environment 

Ministerial Approval 
(Part IV) 

Environmental Protection Act 1986 3 months 28 days for decision 
on level of 
assessment after 
referral. Period of 
assessment 
dependent on the 
level allocated. Up to 
12 months. 

Australian 
Greenhouse Office 

Generator Efficiency 
Standard 

National Greenhouse Strategy   May be incorporated 
into Ministerial 
Approval  
(Part IV) 

Commonwealth 
Department of the 
Environment and 
Heritage 

Commonwealth 
Ministerial Approval 

Environmental Protection and 
Biodiversity Act 1999 

  Dependent on 
significance of issues 
identified 

DEC Clearing Permit Environmental Protection Act 1986   12-14 weeks 
DEC Permit to take 

Declared Rare Flora 
Wildlife Conservation Act 1950     

Local Government Authority Approvals       
Local Government Building Licence Local Government (Miscellaneous 

Provisions) Act 1960; Building and 
Construction Industry Act 1990; 
Building Regulations 1989 

3 days 1-3 weeks 

Local Government Approval to install an 
Air Handling System, 
Water System or 
Cooling Tower 

Health (Air Handling and Water 
Systems) Regulations 1994 - 
Regulation 12 

    

Local Government Planning Approval Town Planning and Development Act 
1928 (WA); Western Australian 
Planning Commission Act 1985 (WA); 
Shire Town Planning Schemes 

  

Local Government Development Approval State Planning Commission Act 1985 if 
land is covered by any regional 
schemes, which may require planning 
approval by WAPC 

3 days 4-8 weeks 

Risk and Safety Approvals       
DOCEP, Resources 
Safety  

Dangerous Goods 
Licence 

Explosives and Dangerous Goods Act 
1961 and Explosives and Dangerous 
Goods (Dangerous Goods Handling 
and Storage) Regulations 1992 

Approved 
Consultant 
required 

  

DOCEP, Resources 
Safety  

Major Hazard Facility 
Notification 

Explosives and Dangerous Goods Act 
1961 (WA) 

1 week   

DOCEP, Resources 
Safety  

Major Hazard Facility 
Safety Case 

Explosives and Dangerous Goods Act 
1961 (WA) 

3 weeks   

DOCEP, Resources 
Safety  

Pipeline Safety Case Explosives and Dangerous Goods Act 
1961 (WA) 

4 weeks   

Source:  Grainol, 2006 
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3.4 Future technologies 

3.4.1 Biomass-to-ethanol production from lignocellulose 
Most plant matter is not sugar or starch, but cellulose, hemicellulose and lignin. 
Cellulose and hemicellulose can be converted into alcohol by first converting them 
into sugar. The process, however, is more complicated and at present more 
expensive than converting starch into sugars and then to alcohol.15 

Lignocellulose is one of the most plentiful materials on earth and the ability to convert 
this to fuel would potentially provide abundant and cheap feedstock16 while reducing 
the environmental pressures through the use of the entire plant material. In addition, 
the ability to use the plant material of non-food crops could increase the scope to use 
land that is currently marginal for food crops. This may provide opportunities to use 
perennial woody crops in Western Australia that can also deliver some benefits in 
terms of salinity management. 

Another advantage of producing biofuels from plant residue instead of the food 
component of crops is that it reduces the pressure on the food chain.  Agricultural 
residue, organic household waste and non-food crops are likely to remain more 
affordable than food crop feedstocks.  

Developments in biotechnology have produced several new strains of yeast and 
bacteria which are more able to convert the full spectrum of available sugars to 
ethanol in the cellulosic biomass-to-ethanol production process17.  Research in 
cellulosic biomass-to-ethanol is being carried out in a range of countries with very 
significant both private and public funding allocations and several pilot plants have 
been built.  However research which focuses on local feedstock, eucalyptus not pine, 
is going to be important.   

3.4.2 New feedstocks for biodiesel  
Algae is being researched as a feedstock for biodiesel. Challenges in developing 
techniques for mass production of biodiesel from algae include designing equipment 
and systems to grow enough algae and engineering effective methods for oil 
extraction. 

Worldwide there is a trend to using tree crops for biodiesel.  Jatropha18 is widely used 
in India and Indonesia in particular but this is a declared noxious weed in Western 
Australia.  Research and development projects growing two tree species Pongamia 
pinnata and Moringa oleifera are being conducted in Western Australia by DAFWA.  
To produce biodiesel from parts of these trees some aspects of the processing will 
need to be adapted.  Commercial production using these feedstocks is likely to be at 
least five years away. 

                                                 
15 IEA (International Energy Agency) (2004) Biofuels for transport: an international perspective. 
International Energy Agency, OECD, p37. 
16 Schubert C, Can biofuels finally take center stage. Nature Biotechnology, Volume 24, Number 7,  
July, 2006. 
17 IEA (International Energy Agency) (2004) Biofuels for transport: an international perspective. 
International Energy Agency, OECD, p41. 
18 Phillip Wood, D1Oils, 2005, Out of Africa:could Jatropha vegetable oil be Europe’s biodiesel 
feedstock?, Refocus, IISES 
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3.4.3 Biomass gasification and related pathways 
Biomass gasification converts biomass into gaseous or subsequently liquid fuels.  
Ethanol can be produced this way, but other fuels can be produced more easily and 
at potentially lower cost, though none of the approaches are currently commercial.19 

Possible target fuels include methanol, synthetic diesel and petrol, dimethyl ether 
(DME – a potential alternative fuel for diesel engines with good combustion 
properties and low emissions), and gaseous fuels such as methane. The biomass 
can be converted into fuels using biomass-derived heat and electricity to drive the 
conversion process, resulting in very low well-to-wheels greenhouse-gas fuels. 

There are a variety of processes available both for the biomass gasification step and 
for converting this gas into a final fuel. The simplest gasification process uses 
“digestion” facilities. The new systems which typically use heat and/or chemicals to 
break down biomass into gas, with little or no microbial action involved, can be 
specially designed to produce a variety of different gases and end products. 

The choice of which process to use can be influenced by the percentage of lignin in 
the plant material. For plants at the lower end of lignin percentage the chemical 
conversion approach can be best. For plants that have more lignin, the heat-
dominated approach is more effective. Western Australia has and is developing a 
wide range of cellulosic feedstock and can therefore potentially benefit from 
developments in conversion of cellulose to biofuel.  

Once the gasification of the biomass is complete, the resulting gases can be used in 
a variety of ways to produce liquid fuels. Gasification methods and methods to derive 
the final fuels are still being researched and developed. 

3.4.4 Bio-butanol 
Bio-butanol is a new biofuel expected to be available for sale in the United Kingdom 
(UK) in 2007. It is planned for use as a bio-component blended with petroleum.  

Bio-butanol’s low vapour pressure and its tolerance to water contamination in petrol 
blends facilitate its use in existing petroleum supply and distribution channels. It also 
enhances the performance of ethanol blends in petroleum by, amongst other things, 
reducing ethanol’s impact on vapour pressure.  

Production is planned to use a range of feedstocks such as sugar cane, corn, wheat 
and in the future, cellulosic feedstocks. Since production of bio-butanol is similar to 
ethanol and uses similar feedstocks, existing ethanol plants can be retrofitted to 
produce bio-butanol.20  

Bio-butanol is another biofuel with potential for Western Australia as it is expected to 
be able to use cellulosic feedstock in the future and Western Australia has a large 
quantity and expanding range of cellulosic feedstock. 

3.4.5 Catalytic pressureless depolymerisation 
This process, called the ALPHAKAT process, converts organic waste to diesel. The 
technology is based on the catalytic depolymerisation of organic materials at 
elevated temperatures of between 270-350°C and normal pressure.  Regardless of 

                                                 
19 IEA (International Energy Agency) (2004) Biofuels for transport: an international perspective. 
International Energy Agency, OECD, p43-45. 
 
20 BP Global press release. 14 September 2006. 
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the feedstock, the product is always a high quality synthetic hydrocarbon diesel fuel 
and therefore very suitable for use in high performance diesel passenger cars.  

Depending on the input materials, fuel yields are claimed to be around 30 per cent for 
biomass such as straw or timber waste and up to 80-90 per cent for plastics from old 
tyres and sump oils. A 500 litre per hour module is successfully operating in Mexico, 
converting old oils into diesel.21 

3.4.6 Bio-refineries22 
A bio-refinery is an approach that optimises the use of biomass for the production of 
biofuels, bio-energy, and biomaterials.  An abundant raw material consisting primarily 
of renewable polysaccharides and lignin enters the bio-refinery and, through an array 
of processes, is fractionated and converted into a mixture of products including 
transportation fuels, co-products, and direct energy. Therefore, there is efficient use 
of all incoming biomass and economies of scale. 

Using a petroleum refinery as a comparison, about five per cent of the total 
petroleum output from a conventional refinery goes to chemical products and the rest 
is used for transportation fuels and energy. Bio-refineries are expected to be able to 
deliver the same ratio of product categories as petroleum refineries. 

The demands of future bio-refineries will stimulate further advances in agriculture in 
which perennial plants are tailored through standard breeding programs or the 
application of biotechnology and trees will provide increasing amounts of organic 
matter.  

3.5 Conclusions 
A strategy to foster the development of biofuel production needs to have both a short 
and long term perspective.   

There is some urgency to capitalise on the window of opportunity given by the 
existing Commonwealth incentives.  These are the biofuel production grant scheme 
(until 2011), the phased introduction of excise on biofuels (until 2015) and the 
Ethanol Distribution Program Infrastructure Upgrade Grants.  Until Western Australia 
has an ethanol production facility, drivers of petrol vehicles in this State cannot 
benefit from these programs.  The proposed facility at Kwinana is well into the 
planning stage but final approvals have yet to be given.  Every assistance should be 
provided to this project by DOIR so that work can commence on schedule.   

While locally produced biodiesel is now commercially available, more plants need to 
be planned in Western Australia to obtain some parity with the development in the 
Eastern States.  Particular attention should be given to the development of regional 
and co-operative biodiesel plants because of their potential for regional employment. 

In the long term new technologies are likely to be introduced.  Local research needs 
to be supported and local researchers should be encouraged to have a practical 
approach by working, where possible, with the existing local biofuels industry.  In this 
way Western Australia will be well placed to capitalise on new technologies to the 
benefit of both the local environment and economy. 

                                                 
21 Hart R (2006). A comparison of fossil, synthetic, alternative, and biofuels, economics and 
environmental impacts and benefits. In-house study. Department of Industry and Resources. 
22 Ragauskas A, et al (27 January 2006) A path forward for biofuels and biomaterials. Science 
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4 MARKETING BIOFUELS 
This Chapter considers the size and requirements of local markets for ethanol, 
biodiesel and their different blends.   

4.1 The products 
Any fuel sold in Australia has to meet quality standards.  These standards were 
developed for two purposes: to avoid detrimental effects on the environment and to 
ensure that fuel is appropriate for the efficient and safe operation of engines.  Fuel 
Quality Standards are administered by the Federal Department of the Environment 
and Heritage (DEH).  The first set of standards for petrol and diesel were introduced 
in January 2002 and since then standards have also been introduced for biodiesel 
and autogas.   

4.1.1 Biodiesel 
Biodiesel is a clear odourless oily liquid called a methyl ester.  It has similar 
properties to mineral diesel although it is chemically different.  It can be used 
undiluted or in blends.  Neat (100 per cent) biodiesel is sold as the product B100.  
There can be problems from solvent effects and with new fuel injection systems if 
B100 is used continuously.  Biodiesel can also be used blended with mineral diesel, 
with 20 per cent biodiesel designated as B20 and so on.  In September 2003, a fuel 
quality standard for B100 came into effect.   

At the present time there are no fuel quality standards in place for biodiesel blends in 
Australia or anywhere else in the world.  It is current practice to use B5 in Europe 
while B20 is more popular in the US.  A B5 blend is generally accepted by most 
diesel engine manufacturers in the European market, and it is generally agreed that 
biodiesel can be blended at levels of up to five per cent without any impact on the 
fuel.  However, some vehicle and engine manufacturers in Australia currently refuse 
to endorse the use of B5 blends in their engines. 

The starting premise for the development of fuel standards in Australia is to 
harmonise with international fuel quality standards but to ensure that the standards 
are appropriate for the Australian context.  DEH released a Discussion Paper in 
November 2006, entitled “Setting National Fuel Quality Standards – Standardising 
Diesel/Biodiesel Blends”, which canvasses a number of management options for 
standardising diesel/biodiesel blended fuels, including labelling.  The Discussion 
Paper focuses mainly on B5 and B20 blends.   

The first option presented in the Paper relating to developing fuel quality standards 
for B5 is to amend the diesel standard to allow it to include up to five per cent 
biodiesel, subject to the biodiesel component meeting the biodiesel standard, with 
the resultant blend being required to fully comply with the fuel quality standard for 
diesel; the second option is identical except that it allows flexibility for density.  These 
options would effectively cap permitted biodiesel blends at B5, which would 
negatively impact on the development of the biofuels industry in Australia.  The 
Paper also presents two options relating to the development of fuel quality standards 
for biodiesel blends containing up to 20 per cent biodiesel; the suggested options are 
to develop either a strict, or a simplified, B20 standard, and for post-blending testing 
to be carried out.   

The establishment of fuel quality standards for biodiesel blends will give users 
confidence in the product they are buying and will provide vehicle and engine 
manufacturers with certainty about the quality of the blends.  There is a lot of 
contradictory information being presented about the use of biodiesel, both neat 
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biodiesel and biodiesel blends, and there needs to be greater clarity.  The 
introduction of fuel quality standards for biodiesel blends would be a good start, 
however it is important that the establishment of these standards does not have a 
negative impact on the development of the industry. 

At present B20 is commercially available at a number of Gull service stations in 
Perth.  There are a number of very small producers of biodiesel, including the 
DAFWA, that use B100.  This fuel is not generally available to the public. 

4.1.2 Ethanol 
The ATO defines Fuel Ethanol as ethanol which has been denatured to make it 
undrinkable, usually with four to five per cent petrol.  It is usually close to 100 per 
cent anhydrous ethanol (water removed) before denaturing, but unlike biodiesel, 
there is currently no fuel quality standard in place for neat ethanol (E100).  The 
Federal Government released its Proposed Fuel Quality Standard for Fuel Grade 
Ethanol position paper in July 2005 for comment.   

The Federal Government capped the level of ethanol that can be added to petrol at 
10 per cent by amending the Fuel Standard (Petrol) Determination 2001.  This 
amendment came into effect on 1 July 2003.   

If the Federal Government’s proposed fuel quality standard for neat fuel grade 
ethanol takes effect, for any petrol blends containing up to ten per cent ethanol, the 
ethanol component would have to meet the standard for neat fuel grade ethanol.  
The resultant blend would also have to meet the fuel quality standard for petrol.  A 
separate fuel quality standard for E10 would not be required.   

Although new regular petrol driven cars can safely use blends up to E10 without 
modification, manufacturers in the US, Brazil, Sweden and the UK have developed 
engines which can use a variety of fuels, ranging from 100 per cent petrol to 15 per 
cent petrol (E85).  The main modifications are in the materials and the fuel 
management system.23.  Flexible Fuel Vehicles (FFV) are commercially available but 
are not readily available in Australia given that E10 is the maximum allowed.  Saab 
launched its flexible fuel vehicle in Australia in 2006 which was Australia's first 100 
per cent ethanol-compatible car. It can also run on petrol, or some combination of 
both.   

While the 10 per cent limit provides assurance to the owners of existing vehicles, this 
law prevents the adoption of new technology and may need to be reassessed if 
ethanol becomes more competitive. The State Government can assist with improving 
consumer confidence and providing positive market signals to the public by 
introducing FFV into the State Fleet. This would enable higher ethanol blends to be 
consumed in the future in Western Australia. 

                                                 
23 Report of the Biofuels Taskforce to the Prime Minister, 2005, Commonwealth of Australia 
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Diesohol 

Diesohol is defined in the Fuel Quality Standards Regulations 2001 as a 'blend 
primarily comprising diesel and an alcohol'24.  The Federal Government is currently 
investigating management options for the regulation of diesohol.  Public consultation 
on this matter has been undertaken and a final decision is yet to be made.   

4.2 Fuel distribution in Western Australia 
If biofuels are to achieve significant market penetration they need to become part of 
the existing fuel distribution system.  There are four international oil companies and a 
number of independent oil companies operating in Western Australia, with most of 
Western Australia’s retail fuel products being produced by one oil major - BP.  

BP's Kwinana refinery, located just south of Perth, imports most of its crude oil, the 
base unit for fuel products, from across the globe to produce Western Australia’s 
entire range of fuel products. Crude oil imports come from the Middle East, 
Indonesia, West Africa, Papua New Guinea, New Zealand and north-west Australia.  

4.2.1 Oil company terminals 
In Perth, terminals are located in Kewdale (BP), North Fremantle (BP, Caltex, Shell), 
and Kwinana (Gull, Mobil).  

Regional seaboard terminals are located in Broome (BP, Shell), Esperance (BP, 
Shell, Caltex), Geraldton (BP, Caltex, Shell), Port Hedland (BP), Albany (Caltex, 
Shell) and Wyndham (Independent).  

Fuel distributors and petrol station operators purchase their fuel supplies from these 
terminals according to their site contracts or business arrangements. 

4.2.2 Retail outlets for fuel 
In Western Australia there are:  

• Company controlled sites (sites owned and operated by an Oil Major),  

• Independent chains (sites owned by a large independent company.  In Western 
Australia these companies are Gull and Peak). 

• Branded independent sites (single or multi site operations which use an Oil 
Major brand but are owned and run by an individual or small company). 

• Independent sites (sites which are not branded with an oil company brand). 

• Supermarket sites (sites operated by a major supermarket chain in an alliance 
with a major oil company). 

• Distributor controlled sites (owned and operated by a fuel distributor).  

Western Australia’s range of independent sites includes Gull (a Western Australian 
owned fuel company), Kleenheat, Kwikfuel, Liberty, Mobil Quickstop, Peak, Wesco, 
Better Choice and BOC and family or other local operations.  

Western Australia’s Oil Majors operating retail outlets are BP and Caltex.  

Fuel for some key businesses, particularly mining operations in the north-west of the 
State, is supplied by imports organised by oil companies. 
                                                 
24 http://www.deh.gov.au/atmosphere/fuelquality/publications/diesohol.html  
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Currently approximately 65 per cent of the fuel refined is consumed in Western 
Australia, which equates to 355ML per month.  The balance is exported overseas or 
within Australia.  Of the 355ML refined per month approximately 160ML or 45 per 
cent is diesel.  Total Western Australian fuel imports over the past 16 years have 
gradually increased from a low of 4,480ML on 1989/99 to a high of 6,180ML in 
2004/05 (Figure 13). 

Figure 13: WA fuel imports, 1989/1990 – 2005/06 (million litres) 
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Sources: ABS & DOIR TradeStats, 2006 

4.2.3 Market size – Fuel use in Western Australia 
In 2005/06, 1,900ML of petrol and 3,200ML of diesel were used in Western Australia.   

Petrol use has remained relatively static over the past three years (Figure 14), 
although the number of vehicles registered has risen.  Diesel use has increased over 
the same time period.   

Figure 14: Western Australian fuel sales, 2003 - 2006 (million litres) 
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Source: Department of Industry Tourism and Resources, 2006 

Western Australia is a large consumer of diesel comparatively and a smaller petrol 
and LPG consumer compared to the other States (Table 5).  If 100 per cent of the 
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petrol sold in Western Australia was a 10 per cent ethanol blend (the highest allowed 
by law) the local market for ethanol would be 190ML per annum.  The proposed 
160ML per annum plant at Kwinana should be able to adequately supply the local 
market while the 10 per cent cap remains. 

Table 5: Fuel consumption per State of Australia, 2006 (Million litres)  

  Volume (Million Litres)   Market Share ( per cent) 

  
Auto 
Petrol 

 Auto 
Diesel  

Auto 
LPG 

 TOTAL 
Volume  

Auto 
Petrol 

Auto 
Diesel 

Auto 
LPG 

NSW 6,031.8  3,558.1  871.6 10,461.4 57.7 34.0 8.3 
VIC 4,885.9  2,582.6 1,344.5  8,813.1 55.4 29.3 15.3 

QUEENSLAND 4,249.9  4,573.9  342.9  9,166.7 46.4 49.9 3.7 
SA 1,356.2  1,070.1  230.5  2,656.8 51.0 40.3 8.7 

WA 1,891.6  3,230.7  172.3  5,294.6 35.7 61.0 3.3 
TAS   464.3    350.0   18.4    832.6 55.8 42.0 2.2 

NT   137.9    438.3     5.1    581.2 23.7 75.4 0.9 
                

TOTAL 19,017.7  15,803.6 2,985.1 37,806.4 50.3 41.8 7.9 
Source: Department of Industry Tourism and Resources, 2006 

Most of the diesel consumption is via 70,000 trucks and buses plus mining and 
agricultural equipment (Figure 15).  Most of this diesel is purchased in bulk from 
major regional distributors leaving only a small proportion to be purchased through 
the service station network.  Excise is only likely to be paid and not rebated on about 
100ML or three per cent of the diesel.  There is no tax incentive to purchase biodiesel 
for the other 97 per cent of the market because it receives a full tax rebate on excise. 

Figure 15: Estimated use of diesel and petrol in Western Australia, 2006-07 

 
Data source: CIE estimates  
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Petroleum Gas (LPG) buses.  Furthermore, the State Government is currently 
purchasing 65 CNG buses delivered to Transperth every year.   

The Western Government State Fleet currently runs 10,225 vehicles. State Fleet 
does not lease all Government vehicles but it does however, lease the majority of 
passenger and light commercial vehicles to Government agencies.  Local 
government, universities etc do not lease through State Fleet.  The average length of 
a State Fleet lease before renewal (i.e. turn over rate or frequency of replacement) is 
28.6 months (based on vehicles sold in past 12 months). 

The number of car passenger purchased by State Fleet over the past three years is: 

• November 2005 to October 2006: 4,710 

• November 2004 to October 2005: 4,457 

• November 2003 to October 2004: 3,778 

4.3 Fuel price 
Biofuels need to be competitive in price with conventional fuels.  The price of 
conventional fuel varies with time and location.  Figure 16 shows this variation from 
January 2005.  Country prices are consistently higher than metropolitan prices.  The 
more remote the region, the more expensive is the fuel, with the Kimberley the most 
expensive.  The price of fuel is strongly related to the price of crude oil. 

Figure 16:  Average price of fuel in Western Australia and indicative crude oil price 
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Source: FuelWatch historical data 

The prices shown in Figure 16 include excise of 38.14c/L.  As shown in Table 6 there 
is presently no effective excise levied on biodiesel and by 2015 it will be only half of 
that on regular diesel.  However, the Fuel Tax Credits Scheme results in excise being 
effectively levied on only about three per cent of the diesel used in Western Australia.   
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Table 6: Effective excise rate for biodiesel 
 Unit 2006-11 2011-12 2012-13 2013-14 2014-15 2015 -  
Excise c/L 38.1 19.1 19.1 19.1 19.1 19.1 
Cleaner Fuels Grant 
Scheme a 

 (%) 
c/L 

100 
38.1 

80 
15.3 

60 
11.5 

40 
7.6 

20 
3.8 

0 
0.0 

Effective Excise c/L 0.0 3.8 7.6 11.5 15.3 19.1 
Diesel Excise (for 
comparison) c/L 38.143 38.143 38.143 38.143 38.143 38.143 

a The rebate is provided as a proportion of the excise levied on the fuel. 

Data source: ATO, 2006; Department of Prime Minister and Cabinet, Securing Australia’s Energy 
Future, p.96 

Biodiesel blends will be subject to excise rates determined by the proportions of 
diesel and biodiesel in the blend. While the excise advantage is quite substantial for 
B100 fuel, it is relatively small for likely blends of B5 or B10. For B10 the excise 
advantage is 3.8c/L and for B5 1.9c/L, reducing to 1.9c/L and less than 1c/L 
respectively in 2015. 

At the cessation of Cleaner Fuels Grant Scheme in 2015 ethanol will be taxed at 
12.5c/L which is 50 per cent of the rate on other mid-energy fuels, as outlined in 
Table 7 ethanol blends will be subject to excise rates determined by the proportions 
of ethanol and petrol in the blend. The legally maximum blend of ethanol and petrol is 
E10, which translates to an excise advantage of roughly (ignoring the slight energy 
content differential) 2.5c/L for an E10 blend over petrol.  

Table 7: Effective excise rate for ethanol 

 Unit 2006-11 2011-12 2012-13 2013-14 2014-15 2015 -  
Excise c/L 38.143 12.5 12.5 12.5 12.5 12.5 

Ethanol Production Grant a c/L 38.143 n/a n/a n/a n/a n/a 
Cleaner Fuels Grant 
Scheme b 

(%) 
c/L 

n/a 
n/a 

80 
10.0 

60 
7.5 

40 
5.0 

20 
2.5 

0 
0 

Effective Excise 
(domestic) c/L 0.0 2.5 5.0 7.5 10.0 12.5 
Effective Excise (imports) c/L 38.143 2.5 5.0 7.5 10.0 12.5 
Petrol Excise (for 
comparison) c/L 38.143 38.143 38.143 38.143 38.143 38.143 

a available for domestically produced ethanol only 

b The rebate is provided as a proportion of the excise levied on the fuel. 

Data source: ATO, 2004; AusIndustry, 2006; Department of Prime Minister and Cabinet, Securing 
Australia’s Energy Future, p.96 

There have been various estimates on the cost to supply biofuels.  The cost depends 
on the feedstock, the size and location of the production plant as well as the specific 
technology used.  It will also depend on seasonal variations.  The cost to produce 
biofuels is also related to the price of oil because of the fuel used in its production, 
although this relationship is not as strong as that of conventional fuels.  

Indicative break-even prices are shown in Table 3 in Chapter 3 and range from 59c/L 
to 63c/L for ethanol and 34c/L to 94c/L for biodiesel.  

A comparison of the estimated break-even price for biofuels with the maximum and 
minimum retail prices of fuels (Table 8) suggests that biofuels can be produced at a 
competitive price, particularly if the price of oil remains high.  There is a particular 
opportunity for biofuels produced in country areas where the pump price is higher.  
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Table 8: Maximum and minimum average daily fuel prices in Western Australia in cents 
per litre over the period January 2005 to November 200625 

 Unleaded Petrol (ULP) Diesel 

 
Metro Great 

Southern
Kimberley Metro Great 

Southern 
Kimberley 

max 140.5 144.2 159.4 147.3 150.7 161.3 
min 91.9 103.6 117.0 104.7 109.9 120.4 

4.4 Consumer and industry perspectives 
Consumer and industry perspectives are critical to a proper review of biofuels.  
Consumer attitudes, potential barriers to change, and industry viewpoints across a 
range of sectors including biofuel producers, oil companies and stockfeeders, are 
among the many issues needing to be addressed. 

4.4.1 Consumer attitudes to biofuels 
A survey of Western Australian consumers conducted on behalf of the Department of 
Consumer and Employment Protection (DOCEP) by Patterson Market Research26 in 
June 2006, incorporated several questions about biofuels.  The survey returned 
some fairly positive results, but it also revealed that there is still some work to be 
done.  It found that 75 per cent of respondents had heard of biofuels.  Table 9 lists 
the responses for those who had heard of biofuels. 

Table 9: Consumer responses to the Department of Consumer and Employment 
Protection survey questions on biofuels (WA), June 2006 

Response Proportion 
that Agree 

Motorists should be encouraged to switch to using 
biofuel if their car is suitable  93% 

For me to purchase biofuel it would have to be at 
least a few cents cheaper than regular fuel 77% 

I don’t have any concerns that if I used biofuel it 
would affect my car 47% 

Source: Department of Consumer and Employment Protection, Patterson Market Research 

The results indicate that an overwhelming majority of respondents agree that 
motorists should be encouraged to use biofuels if their cars are suitable, which is 
very positive as it shows consumers are receptive to the idea of biofuels.  It is 
interesting to note that the vast majority of consumers agree that biofuel blends 
would have to be cheaper than conventional fuel before they would purchase them.  
From the survey results, it is evident that consumers are concerned about possible 
vehicle damage caused by using biofuels.  Of the respondents who had heard of 
biofuels, 42 per cent had concerns that using biofuels would affect their car.   

A survey released by Australia’s largest ethanol producer, Manildra Group, 
conducted by Newspoll across NSW and the ACT in October 2006, found 
considerable support for biofuels, with almost all respondents believing that 
governments should do more to reduce Australia’s reliance on oil-based fuel 

                                                 
25 Department of Consumer and Employment Protection, private communication. 
26 A Report on the 2006 FuelWatch Consumer Survey – July 2006 conducted by Patterson Market 
Research for the Department of Consumer and Employment Protection 
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products, and the vast majority agreeing that Governments should support and 
encourage the use and production of biofuels.  Table 10 details the results of the 
survey. 
Table 10: Responses to Manildra Group survey on biofuels (NSW and ACT), October 

2006 

Response Agreed 
Government should do more to reduce Australia’s reliance 
on oil-based fuel products such as petrol 94% 

Government should support use of alternative biofuels such 
as ethanol-blended petrol 88% 

Government should encourage the production of ethanol-
blended petrol in Australia 86% 

Source: Manildra Group, Newspoll Survey 

Ethanol 

ANOP Research Services (ANOP) carried out research into consumer sentiment on 
ethanol across Australia, on behalf of the Australian Automobile Association (AAA), 
in 2003 and again in 2005.  Table 11 shows the shift in consumer sentiment between 
2003 and 2005.   

Table 11: Consumer responses to Australian Automobile Association surveys on 
ethanol blends (National), 2003 and 2005 

Response 2003 2005 
Happy to buy petrol containing ethanol 22% 25% 
Not happy to buy petrol containing ethanol 44% 35% 
Had reservations about buying petrol containing ethanol 19% 21% 
Unsure 15% 19% 

Source: Australian Automobile Association, ANOP Research Services Survey 

The research shows there was a slight improvement in consumer attitudes towards 
ethanol during the two-year period, with the number of respondents who were happy 
to buy petrol containing ethanol increasing slightly (from 22 per cent to 25 per cent), 
and the number who were not happy to buy petrol containing ethanol decreasing 
fairly significantly (from 44 per cent to 35 per cent), although the number who had 
reservations increased slightly (from 19 per cent to 21 per cent).  In both surveys, at 
least half of those who were not happy to buy ethanol blends, or who had 
reservations about doing so, cited concerns about vehicle damage. 

In August 2006, the Western Australian Government’s FuelWatch service ran a 
survey question on its website asking petrol users if they would use ethanol blends.  
The survey received 1,442 responses.   Table 12 shows the proportion of 
respondents choosing each of the four possible answers. 

Table 12: Consumer responses to the FuelWatch survey question “Would you use 
ethanol blend fuel?” (WA), August 2006 

Response Per cent 
Yes 36
If it’s cheaper 47
If it’s the only choice 4
No 13

Source: FuelWatch, Department of Consumer and Employment Protection 
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The results indicate that 36 per cent of respondents would unequivocally use ethanol 
blends and that a total of 83 per cent would use them if they were cheaper than 
regular petrol.  The results have to be tempered by the fact all respondents were 
already users of the FuelWatch website and may therefore have more of an interest 
in, and perhaps awareness of, fuel-related issues than the average consumer.  The 
average consumer may be less inclined to use ethanol blends due to a lack of 
knowledge or misconceptions, however the results for this group of consumers are 
very positive.  

An additional survey released by Manildra Group, conducted by Newspoll across 
NSW and the ACT in October 2006, had similar findings.  The survey found that the 
vast majority of respondents would consider using ethanol-blended petrol in their own 
motor vehicle if they were aware of the benefits.  Interestingly, the survey found that 
respondents in rural and regional NSW were more likely to consider using ethanol 
blends compared with respondents in Sydney.   Table 13 details the results of the 
survey.  

Table 13: Responses to Manildra Group Survey on ethanol blends (NSW and ACT), 
October 2006 

Response Agreed 
Would consider using ethanol-blended petrol in own motor 
vehicle 78% 

More likely to consider ethanol knowing it is safe to use 91% 
More likely to consider ethanol knowing it is a cleaner fuel 
that produces lower greenhouse gas emissions 88% 

More likely to consider ethanol knowing it would help reduce 
the price of petrol 86% 

Source: Manildra Group, Newspoll Survey 

Biodiesel 

In August 2006, the Western Australian Government’s FuelWatch service ran a 
survey question on its website asking diesel users if they would use biodiesel blends.  
The survey received 803 responses.   Table 14 shows the proportion of respondents 
choosing each of the four possible answers.  

Table 14: Consumer responses to the FuelWatch survey question “Would you use 
biodiesel blend fuel?” (WA), August 2006 

Response Per cent 
Yes 50
If it’s cheaper 39
If it’s the only choice 2
No 9

Source: FuelWatch, Department of Consumer and Employment Protection 

The results indicate that half the respondents would unequivocally use biodiesel 
blends - a significantly higher number than would unequivocally use ethanol blends - 
and that a total of 89 per cent would use them if they were cheaper than regular 
diesel.  Again, the results have to be tempered by the fact that all respondents were 
already users of the FuelWatch website and may therefore have more of an interest 
in, and perhaps awareness of, fuel-related issues than the average consumer, 
however, the results for this group of consumers are very positive. 
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It is interesting to note that the ethanol survey question received almost twice as 
many responses as the biodiesel question.  This suggests that a larger number of 
Western Australian motorists have an interest in, or awareness of, ethanol compared 
with biodiesel and is to be expected considering the much smaller number of diesel 
powered cars.  

Gull Petroleum (Gull) started retailing B20 at nine of its Western Australian sites in 
April 2006.  Gull has gradually increased the number and currently sells B20 at 30 
sites – almost half its sites in Western Australia.  The retail price of B20 at each of 
these sites is published on the FuelWatch website and automated telephone service, 
on a daily basis.  The prices at individual sites are also sent on a daily basis to 
FuelWatch email subscribers who have requested them.  Gull is currently pricing B20 
at around four cents per litre cheaper than regular diesel at its sites that sell both fuel 
types.  Gull has reported strong interest in its B20 blend with significant, and 
increasing, sales.  Gull told the Taskforce that its total sales of B20 are higher than 
the previous sales volumes of regular diesel at these sites.  As a result, Gull has 
stopped selling regular diesel at 21 of these sites.  This shows that a significant 
number of Western Australian diesel users have been willing to use B20.  Gull also 
told the Taskforce that it has not received a single complaint about the blend and has 
received numerous calls from customers praising the product for smoother running 
performance.  

4.4.2 Consumer confidence 
In submissions and interviews conducted by the Taskforce, oil companies, fuel 
retailers, biofuel producers, research institutes, and other interest groups stated that 
consumer confidence is a critical component in the development of the biofuels 
industry.  There are several factors that are currently contributing to a lack of 
confidence in biofuels among some consumers.   

Ethanol 

Confidence in ethanol-blended petrol amongst Australian consumers was severely 
damaged in 2002-03 following reports of the distribution of  
high-concentration (20 to 30 per cent) ethanol blends around Sydney, and widely 
publicised allegations of vehicle damage.  This led the Federal Government to 
introduce a limit of ten per cent ethanol in petrol, along with a requirement that petrol 
containing ethanol must be labelled at the bowser.  This label was seen by many as 
a warning against ethanol, and as a result of the consumer backlash, many fuel 
retailers in New South Wales and Queensland began displaying ‘no ethanol’ signs, 
reinforcing low consumer confidence in ethanol-blended fuel.  BP suspended its 
Brisbane trial of E10 in early 2003 as a result of the loss of consumer confidence in 
the product. 

In August 2005, the Federal Government Biofuels Taskforce Report (the Federal 
Taskforce Report) stated that consumer confidence in ethanol remained poor 
following the events of 2002-03, but that there were ‘some signs’ that consumer 
confidence had recovered slightly.  It referred to the recommencement of ethanol-
blend trials by BP and Caltex, and indications by Shell that it intended to become 
involved in marketing E10, as well as the results of the ANOP surveys.  However, the 
Federal Taskforce concluded that although consumer confidence in ethanol had 
marginally improved, it still remained a serious impediment to the uptake of ethanol.   

The issues that led to low consumer confidence in ethanol blends in Australia 
predominantly affected consumers in the Eastern States, where the trial of ethanol 
blends took place and where the stories about vehicle damage were widely 
published.  Ethanol blends were not trialled in Western Australia and, consequently, 
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the stories about vehicle damage were not as widely publicised (although ethanol still 
received some negative coverage).  As a result, Western Australian consumers do 
not generally tend to have the same degree of negativity towards ethanol blends as 
consumers in other parts of Australia.  In addition, by the time ethanol blends are 
retailed in the Western Australian market, they will have been available in other 
States for a significant amount of time and will have been well and truly tested.  As a 
result, the issues surrounding low confidence in ethanol at a national level may have 
dissipated by that time.  

Biodiesel 

The Federal Taskforce Report stated that biodiesel does not suffer from the same 
consumer confidence issues as ethanol.  However, the Federal Taskforce noted that 
confidence can be fragile.  As the experience with ethanol blends in the Eastern 
States has shown, consumer confidence can be quickly and drastically undermined 
by only a handful of negative incidents.  It is important for the future of biodiesel that 
confidence levels are not damaged by reports of low fuel quality, or by real or 
perceived damage to engines or vehicles.   

Concerns about possible vehicle damage 

One of the main issues affecting consumer confidence in biofuels appears to be 
concern about possible damage to engines and vehicles caused by the use of 
biofuels.  All the surveys that have been carried out regarding consumer sentiment 
towards biofuels have found this to be a major concern among consumers.   

The DOCEP survey conducted across Western Australian in June 2006 found that 42 
per cent of respondents had concerns that using biofuels would affect their car.  It is 
interesting to note that this is a bigger issue amongst metropolitan consumers than 
regional consumers, with 48 per cent of metropolitan respondents stating they have 
concerns compared with only 31 per cent of regional respondents. 

This corresponds with findings from the AAA survey on ethanol conducted in 2005, 
which found that half of those who were not happy to buy ethanol-blended petrol, or 
who had reservations about doing so, had concerns about possible vehicle damage.  
This was a slight improvement on earlier figures; in the AAA 2003 research, the 
figure was 55 per cent. 

DOCEP and other consumer-focussed organisations have already started to receive 
enquiries from consumers about biofuels and whether their use will cause damage to 
vehicles and engines.  This is clearly an issue that needs to be proactively 
addressed. 

4.4.3 Consumer attitudes to pricing 
Consumers have raised the pricing of biofuels as an issue, and some of the oil 
majors have stated that the consumer market is driven mainly by price i.e. 
consumers want cheaper fuel.  The June 2006 DOCEP survey found that, in order for 
consumers to be persuaded to buy biofuels, a price difference of at least a few cents 
per litre was important for the majority of respondents (77per cent).  The survey 
asked how the Western Australian Government could assist in increasing consumer 
acceptance and use of biofuels, and 14 per cent of respondents suggested that the 
price of biofuels be lowered.  This was the third most common suggestion made. 

Gull is the only fuel retailer in Western Australia that currently retails B20 at its 
service stations.  At present, Gull generally sells its biodiesel blend for about four 
cents per litre less than regular diesel at its service stations that retail both B20 and 
regular diesel.  Gull has reported significant sales of B20, and states that there is 
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increasing uptake of the product.  Gull told the Taskforce that this is unusual, as 
discounting diesel does not usually have a significant impact on sales.  This suggests 
that a significant number of Western Australian consumers are comfortable 
purchasing B20 at a few cents less than regular diesel.   

BP and Caltex announced in August 2006 that they would sell E10 unleaded petrol 
for three cents per litre less than regular unleaded petrol.  Caltex stated that the 
decision was part of its strategy to meet the annual biofuels supply targets that it 
committed to the Federal Government.  It also said the decision recognised 
motorists’ concerns about current high petrol prices.  BP said its decision was made 
as a result of the policies of the Federal and Queensland Governments.  These are 
positive moves.  The Federal Taskforce stated in its Report that fuel consumption is a 
factor that may prevent consumers from purchasing ethanol blends if they are sold at 
equivalent prices to regular petrol, as fuel consumption for post-1986 fuel-injected 
cars using E10 increases by around two to three per cent compared with regular 
unleaded petrol.  The Federal Taskforce noted that pricing strategies reflecting the 
lower fuel consumption would assist in encouraging the uptake of ethanol blends.  If 
that is correct, these initiatives should see increased uptake of E10 in the Eastern 
States, where it is currently available, and it would be hoped that these pricing 
strategies would continue when the product becomes available in Western Australia. 

4.4.4 Industry perspectives 
Table 15 lists the viewpoints and perspectives on biofuels amongst different sectors 
of the industry. 

Table 15: Industry perspectives – Issues raised in submissions to, and consultations 
with the Taskforce 

Stakeholders Key Issues Raised in Submissions / Discussions 
Biofuel 
Producers 

• Anger at fuel tax reforms; support for extension of CFGS  
• Strong support for financial incentives to increase producer/ 
retailer/consumer uptake to boost investor confidence 
• Some support for targeted assistance grants/exemptions 
(regional/emission/time based) 
• Some believe the State Government should provide investment 
capital for infrastructure 
• Most support a requirement for biofuel use in government fleets 
• Key market targeting (mining, agriculture and transport) 
• More support for small-scale regional than large-scale port-
based facilities 
• Concern about the need for policy/regulation of sustainable 
energy outcomes and production practices 
• Mixed opinion on feedstock strategies (oil seed/agricultural 
waste/ new alternatives) and feedstock labelling  
• Support consultation between government and industry; suggest 
a central point of communication for industry stakeholders  
• Support of Commonwealth Renewable Fuels Target 
• Demand for high quality assurance standards and labelling 
• Concern over variability of fuel properties based on feedstock  
• Further research and development required 
• Require assurance of continuity of supply and distribution; some 
interest into supply targets for export to international markets 
• Need for greater consumer confidence/education 
• Demand for disclosure of/increase to acceptable biofuel levels 
by vehicle and engine manufacturers 
• Support the promotion of benefits of biofuels to regional WA 
• Government intervention to increase demand  
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Oil Companies/ 
Fuel Retailers 

• Concern over low consumer confidence in biofuels 
• Concern about conservative vehicle manufacturer warranties 
• Support for consumer education program on benefits of biofuels 
• Preferred feedstock for biodiesel is canola; concerns about 
quality from tallow; environmental concerns with palm oil 
• Preferred feedstock for ethanol is cane sugar 
• Need research and development of new feedstocks; examine 
economic viability and domestic supply 
• Concern over higher RVP of ethanol; lower base fuel hard to 
access with only one refinery in WA 
• Calls for RVP waiver until levels are redefined or R&D continued 
• Need for mass market penetration, small scale operations not 
conducive to industry development 
• Consumer market driven by cost, sustainability is secondary 
• Supportive of funding for infrastructure re-development, 
particularly for independent/small-chains 
• Need for policy framework to increase market confidence 
• Support for biofuel use by government 
• Support E10; generally more support for B5 than B20 
• Biodiesel perceived as more problematic than ethanol (taxation 
issues, energy credits, quality assurance) 
• Difficulties with only one refinery in WA; different fuel standards 
• Varied opinions on pricing; some support as premium product 

Automotive 
Associations / 
Transport 
Groups 

• Need consultation with Commonwealth to review strategies 
• Suggest investigating comparative cost-effectiveness of biofuels 
• Consumer/market acceptance critical to industry development 
• Vehicle and engine warranties are an issue 
• Concerns over comparative benefits to costs 
• Revision of taxation and excise is needed; concern over long 
term consistent policies 
• Support conditional use of targets, mandates and funding  
• Concern over sustainability and cost effectiveness of domestic 
feedstock production 

Stockfeeders • Biofuel by-products are not suitable substitutes for feed; a key 
component (energy) is removed by the process 
• Strong opposition to government assistance/mandates for 
biofuel industry, creates unfair advantages at detriment to others  
• Competitive demand for grain as feedstock will harm all  
• WA supplies of tallow and industrial grain are scarce  
• International demand for feedstocks has already inflated 
domestic price 
• Domestic biofuel production unviable unless oil prices rise more 
• Benefits of lower oil imports negated by impact on grain and 
livestock exports 

Forest-Related 
Biofuels 

• Suggest key target markets for biofuel consumption (forestry 
haulage and stationary energy generation) 
• Suggest government sponsors feasibility studies into timber 
biomass, waste biomass and forestry oilseeds as feedstocks 
• Forestry feedstock options are advantageous for sustainability 

Stakeholders Key Issues Raised in Submissions / Discussions 
Sustainability / 
Energy 
Organisations 

• Public education is needed about the biofuels industry 
• Security/continuity of supply is a key element to development of 
biofuels industry 
• Some demand reassessment of excise and incentives  
• Some say development must begin with or without federal 
funding and suggest subsidies are currently supporting economies, 
not developing alternative fuels 
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• Concerns of impact on other industries due to competition for 
feedstocks 
• Equal support for small, regional-based sites and large scale 
production 
• Suggest further studies of economic/environmental/ legislative 
considerations and impact on industry 
• Support public involvement in biofuels industry development  
• Cost and industry support (warranties) are the key influences on 
consumer decision to use biofuels  
• Some suggest imports are most likely feedstocks as local 
production not adequately reliable; others stress the impact on 
regional development and oppose reliance on imports 
• Some support for mandates in government use  
• Key target markets for commercial volumes for biodiesel are 
stationary electrical generation and mining 

Academic / 
Research 
Organisations 

• Need to overcome consumer reluctance on ethanol to become 
viable; negative media will have disproportionate impact 
• Concern with lack of biofuel standards; some support for use of 
current international standards 
• Some demand for mandates to reduce import dependency and 
improve impact on health and environment; others oppose due to 
financial impact on grain industry and its stakeholders 
• Concern over cost-effectiveness of current production methods 
• Concern over impact of drought conditions on supply; potential 
feedstocks that negate drought still in development (cellulose) 

State 
Government 
Departments / 
Agencies 

• Highlight the need for a whole of government approach to 
renewable fuels/oil vulnerability in strategic planning and policy 
• Support for government assistance in the establishment of farm-
based/co-operative enterprises in the biofuels industry 
• Concern over supply competition with food production industries 
• Some support for mandates in biofuel use/production 
• Support for government assistance in regional involvement in 
biofuels industry development 

4.5 Addressing the issues 
In order to increase consumer demand and use of biofuels, it is necessary firstly to 
improve consumer confidence.  The factors that are contributing to a lack of 
confidence in biofuels among some consumers have been outlined in the previous 
sections.  This section will look at how these issues can be addressed. 

Table 16 lists the suggestions made in response to the DOCEP survey question 
asking how the Western Australian Government could assist in increasing consumer 
acceptance and use of biofuels.   
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Table 16: DOCEP survey results – Consumer suggestions 

How can the government increase consumer acceptance and 
use of biofuels? Per cent 

Educate people/give them information/details 29 
Advertise biofuels more/run an advertising campaign in the 
media 24 

Lower the price 14 
Prove the safety of biofuels/find out if it damages 
cars/engines 14 

Don’t know anything about biofuels 10 
Increase availability 10 
Research biofuels more/invest in more research 9 
Reduce the tax on biofuels/make biofuels tax-free 7 
Discuss the environmental benefits 7 
Don’t know/no suggestions 6 
Support the industry/offer incentives for producers 6 
Inform/provide a list of which cars biofuels are suitable for 1 
Use biofuels in government vehicles/public transport 1 
Phased introduction of biofuels/reduction in other fuels 1 
Source: Department of Consumer and Employment Protection, Patterson Market Research 

The table shows that the most common suggestions related to education and 
provision of information, advertising, lowering the price, proving the safety of biofuels, 
and testing its impact on vehicles and engines.  It is positive to note that Western 
Australian consumers appear to be receptive to the idea of biofuels, with over half 
suggesting the Government educate people about biofuels and promote biofuels in 
an advertising campaign, and others believing the Government should invest in more 
research, increase availability and support the industry.  Some consumers also 
suggest the Government highlight the environmental benefits of biofuels.  These are 
positive suggestions, which may indicate that following further research and 
education, a larger number of Western Australian consumers will be happy to use 
biofuels. 

4.5.1 Conduct research and testing 
The subject of consumer confidence in biofuels has already been raised as an issue 
that needs to be addressed.  Industry submissions stated that more vehicle testing 
needs to be carried out in order to increase consumer confidence and encourage 
take-up of biofuels.  DOCEP’s FuelWatch unit and other consumer and motoring 
organisations have started to receive queries from consumers relating to biodiesel 
and biodiesel blends, which show there is interest in the product.  However, many of 
the enquiries are seeking information about the safety of the fuel, how its use will 
affect operability, whether it will cause damage to the engine and whether it will void 
their vehicle warranty.  This highlights that there is a strong need for research and 
testing to be undertaken, so these questions can be answered authoritatively.   

In the June 2006 DOCEP research, when asked how the Government could increase 
consumer acceptance and use of biofuels, 14 per cent of respondents suggested the 
Government should prove the safety of biofuels or find out if it damages cars and/or 
engines.  In addition, a further nine per cent believed the Government should 
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research biofuels more or invest in more research.  This demonstrates that there is a 
strong need for further testing of the impact of biofuel use on engines and vehicles in 
the Australian fleet, in order to allay consumers’ fears.  This is particularly true for 
biodiesel and biodiesel blends, as only limited research has so far been carried out in 
Australia on these fuels.  The Federal Government is currently carrying out further 
testing of E5 and E10 blends on vehicles in the Australian fleet.  This should provide 
further clarification of the effect of these blends on vehicles and engines, and the 
results should offer clarity and certainty to consumers, by presenting them with 
accurate information based on proven results.  The Federal Government also needs 
to conduct testing of biodiesel blends in order to offer the same level of clarity and 
certainty to consumers. 

4.5.2 Fuel quality assurance 
One issue that has been raised as a matter of concern by consumers in regards to 
biofuels is fuel quality.  Some consumers have reservations about the quality of 
biofuels, believing that the standard of the product may not be as high as it should 
be.  This is particularly the case for biofuel manufactured by so-called ‘backyard 
producers’.  Biofuel producers and other interest groups stated in submissions that 
high quality standards, and increased enforcement of these standards, are required 
in order to provide assurance to the public that fuel quality standards are maintained.  
They also mentioned the need for quality assurance guidelines, and some suggested 
a State testing regime be developed. 

As discussed in Section 4.1 there is already a fuel quality standard in place at a 
national level for neat biodiesel, a standard has been proposed for neat ethanol, and 
once a standard is adopted for neat ethanol, E10 will be covered under the Petrol 
Determination.  The Federal Government is currently considering the development of 
fuel quality standards for biodiesel blends.  It is important for consumer confidence, 
and therefore for the ongoing viability of the biofuel industry, that the Federal 
Government adopts a fuel quality standard for ethanol and develops fuel quality 
standards for biodiesel blends so consumers can be assured that there are tried and 
tested quality standards in place.   

The Federal Government Taskforce noted in its Report that confidence can be 
fragile, and stated that biofuel producers need to take care to meet fuel quality 
standards.  The Federal Government undertakes monitoring across Australia to 
ensure compliance with the fuel quality standards.  It is important that regular fuel 
quality checks are undertaken to ensure the quality of biofuels and biofuel blends 
entering the fuel market, and to ensure there is compliance with the standards.  
However, fuel quality standards obviously need to be put in place for biodiesel blends 
before effective compliance checks can be undertaken on those. 

4.5.3 Vehicle and engine warranties 
Vehicle and engine warranties are a major issue for biodiesel blends as the majority 
of vehicle and engine manufacturers in Australia currently refuse to endorse the use 
of biodiesel or biodiesel blends in their vehicles and engines.  As a result, any 
damage caused when using these fuels is not covered under their warranties.  The 
exception is the use of B5 blends (which are allowed in Europe without any labelling 
requirements), which some manufacturers in Australia are willing to accept.  It 
appears that at this stage only Peugeot, which supports biodiesel blends of up to B30 
in its HDi range (but not in other diesel models), and Citroen are willing to endorse 
the use of biodiesel blends higher than B5.  A table of Australian manufacturers’ and 
importers’ positions on biodiesel use, sourced from DOCEP and the Royal 
Automobile Club of Western Australia (RAC WA) is included in Appendix 2. 
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In terms of machinery manufacturers, New Holland has announced that it fully 
supports the use of B20 blends in all its engines except for those with a common rail 
fuel injection system, and both John Deere and Case IH approve the use of blends of 
up to five per cent biodiesel provided the biodiesel component meets the US 
standard (ASTM D 6751).  However, many other manufacturers have so far refused 
to warrant the use of biodiesel or biodiesel blends.  By comparison, in the US, 
several manufacturers have formally stated that use of biodiesel blends of up to B20, 
and in at least one case B30, will not void their materials and workmanship 
warranties, providing that the biodiesel is manufactured to meet the ASTM D 6751 
quality standard27.  Similarly in Europe, a number of manufacturers have issued 
biodiesel engine warranties for up to B100 fuels, following the strengthening of the 
quality standards.  One oil major told the Taskforce that the warranty issue is an 
important factor in deciding which biodiesel blends to produce. 

Warranties are not such an issue for ethanol blends, as the majority of vehicle 
manufacturers cover E5 and E10 under their warranties.  The Federal Chamber of 
Automotive Industries (FCAI) website lists vehicle models suitability to run on E5 and 
E10 along with contact details for the various manufacturers so, as long as they are 
aware of its existence, consumers can already access this information. 

Consumer associations currently recommend motorists check with their vehicle 
manufacturer before filling their vehicle with biofuel blends to ensure use of these 
fuels is covered under their vehicle warranty.  Consumer groups generally advise 
consumers not to use biofuel blends if they are not covered under the warranty.  As 
the majority of vehicle manufacturers in Australia currently refuse to cover the use of 
biodiesel blends containing more than five per cent biodiesel, this is obviously an 
issue that needs to be addressed.  Many consumers are not willing to risk voiding 
their vehicle or engine warranties.   

The Federal Taskforce noted that warranty acceptance of biofuels is a key factor in 
growing the biodiesel industry domestically, and biofuel producers and other interest 
groups highlighted the importance of this issue in submissions to this Taskforce.  The 
question of warranties was also the most-raised issue among consumers who 
responded to an invitation from the Government’s FuelWatch service to write with 
their comments about biofuels.  The vast majority of respondents who said they 
would not use biofuel blends cited the fact that their vehicle manufacturer refused to 
cover its use under their warranty.   

In order for biodiesel and biodiesel blends to become more widely used, it is 
important that vehicle and engine manufacturers agree to include biodiesel blends in 
their warranties, so giving users safeguards.  However, most vehicle and engine 
manufacturers are unwilling to do this without further testing being carried out.  
Further testing of the effects of biofuels on engines and vehicles, as well as vehicle 
operability, may allay their concerns.  If the results of testing indicated that the use of 
biofuel blends does not have an adverse impact on engines and/or vehicles, but the 
vehicle manufacturers still refused to alter their stance, the Government might wish to 
consider ways of encouraging them to do so.   

4.5.4 Labelling 
From a consumer perspective, it is important that fuel containing biodiesel or ethanol 
is labelled so consumers are able to make informed fuel purchases.  Automotive 
associations also raised this issue in submissions to the Federal Taskforce, stating 
that labelling is essential.  Labelling is particularly important for biodiesel blends in 
the current climate, as the use of biodiesel can void many vehicle warranties.   
                                                 
27 http://www.biodiesel.org/resources/fuelfactsheets/standards_and_warranties.shtm#statements 
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There are already labelling requirements in place under Commonwealth legislation 
for petrol containing between one and ten per cent ethanol.  Following 
recommendations by the Federal Taskforce, the label has been simplified, as it was 
seen as inadvertently acting as a warning against ethanol.  The Federal Government 
is considering developing a labelling standard for biodiesel blends.   

4.5.5 Educate and provide information 
Submissions made to this Taskforce stated that low public awareness and a lack of 
consumer confidence in biofuels are impediments to the development of the industry.  
By far the most common suggestions made in response to the DOCEP survey 
question, asking how the Western Australian Government could assist in increasing 
consumer acceptance and use of biofuels, related to educating consumers and 
providing information, advertising biofuels more and running a campaign in the media 
– these suggestions were made by over half the respondents (53 per cent). All the 
other suggestions combined were only made by 31 per cent of respondents, as 16 
per cent did not make any suggestions.  Similarly, the 2005 AAA survey found that, 
of those who were not happy to buy ethanol-blended petrol or who had reservations 
about doing so, 23 per cent wanted more information.  This shows more work needs 
to be done to educate people about biofuels through the provision of clear and 
accurate information. 

As mentioned already, there needs to be greater clarity for consumers about biofuels 
and vehicle operability.  The Federal Taskforce stated in its report that information 
about the suitability of vehicles to operate on particular fuels rests mainly with 
suppliers and fuel retailers, however it is important that this information is made 
widely available to consumers.  The FCAI simplified its list detailing which vehicles 
can use ethanol blends following a recommendation by the Federal Taskforce.  
However, the FCAI website has no information about biodiesel and no list detailing 
which vehicles can use biodiesel blends.  It would be useful if the FCAI published 
such a list, and if this list was well-publicised by Government and consumer and 
motoring organisations. 

Many of the submissions received suggested that the Western Australian 
Government establish an action plan aimed at educating consumers about biofuels 
and biofuel blends.  The Government could, similar to the Queensland Government, 
establish a Biofuels Industry Action Plan to raise public awareness of, and 
confidence in, biofuels and create links between the Government and industry to 
ensure consumers receive accurate and up-to-date information.  As well as 
consumer organisations and biofuel producers, the oil companies also support this 
idea.  The Western Australian Government has already set up a biofuels website 
through the DAFWA at http://www.agric.wa.gov.au/biofuels.  Another suggestion 
made in some submissions was that the Government support a road show to 
educate remote regional consumers about biofuels.  It is likely that any such 
campaign would, however, require a significant financial commitment from the 
Government. 

The Queensland Government’s $7.3 million Ethanol Industry Action Plan included a 
$2.28 million marketing and communications campaign to boost public confidence in 
ethanol and increase the use of ethanol blends.  The campaign encourages industry 
to use a bright yellow “+e” symbol to make it easier for motorists to identify fuels 
blended with ethanol.  The Western Australian Government could establish similar 
initiatives for biodiesel and ethanol.  One biofuel producer suggested the 
development of a Western Australian State motto to promote biofuel blends.  The 
number of sites selling E10 in Queensland has more than tripled since the first 
initiatives were introduced.  At the time of the Federal Taskforce Report in August 
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2005, there were 51 sites selling E10.  By January 2006 that figure had increased to 
124 and by October 2006 it had increased to 159 with a further ten sites selling E5.   

4.5.6 Provide pricing information 
The Federal Treasurer announced in August 2006 that the Australian Competition 
and Consumer Commission (ACCC) will extend its fuel price monitoring role to 
include E10.  The ACCC will also publish quarterly reports on the price differences 
between E10 and unleaded petrol in capital cities and country towns around 
Australia.  The Treasurer said this would lead to improved transparency of E10 
pricing.   

When service stations in Western Australia commence selling ethanol blends, 
consumers will automatically have access to much more detailed pricing information 
on a daily basis for the vast majority of service stations in the State, as a result of the 
Western Australian Government’s FuelWatch service, which is unique to this State.  
Western Australian motorists can already check the price of B20 at service stations 
where it is retailed across the State, as most Western Australian fuel retailers are 
required to notify the Prices Commissioner by 2 pm of their prices for the following 
day for each fuel type they sell.  This information is published daily on the FuelWatch 
website and telephone service, and is emailed for free to subscribers who have 
requested these prices.  At the end of October 2006, there were 330 subscribers 
receiving prices for B20 (compared with just under 2,000 subscribers receiving prices 
for regular diesel). Of these, 101 subscribers received prices for both B20 and 
regular diesel, and 229 received prices for B20 only.  As a result of the FuelWatch 
service, the pricing of biofuel blends is more transparent in Western Australia than 
the rest of the country. 

4.5.7 Demonstrate confidence – act by example 
The Western Australian Government is currently conducting trials of biodiesel blends 
in 78 buses in the Transperth fleet, and DAFWA is running its research stations and 
20 vehicles on B100.  The Government could also follow the lead of the Queensland 
and New South Wales Governments and make a commitment that its vehicle fleet 
would run on biofuel blends where possible.  This idea is supported by biofuel 
producers and other stakeholders. 

Other suggestions made in submissions by biofuel producers and other interest 
groups include that the Government make the ability for vehicles to run on biofuel 
blends part of its fleet buying condition, and the use of biofuel blends one condition of 
Government contracts.  One biofuel producer also suggested excluding from 
Government tenders vehicle manufacturers who refuse to cover biofuel blends in 
their warranties.  Some biofuel producers suggested mandates would be useful to 
kick-start the industry, although many other groups did not agree.   

4.6 Conclusion 
The key issues identified by the Taskforce in reviewing consumer and industry 
perspectives are as follows: 

• Consumers agree that motorists should be encouraged to switch to using 
biofuel if their cars are suitable. 

• Consumers generally agree that biofuel would have to be cheaper than regular 
fuel for them to personally purchase it. 
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• Whilst attitudes appear to be improving, a large number of consumers still have 
reservations about petrol containing ethanol. 

• The most common reason cited for having reservations about biofuel is 
concerns about possible vehicle damage. 

• Consumers believe the two most useful things the Government can do to 
increase consumer acceptance and use of biofuel are to conduct an 
education/information program and a media advertising campaign. 

• Consumers and industry agree that the Government should play a greater role 
in testing the effects of biofuel use on vehicles. 

• Vehicle warranties are a significant issue, particularly for biodiesel. 

• The Federal Government needs to establish fuel quality standards for ethanol 
and biodiesel blends. 
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5 ENVIRONMANT AND HEALTH ISSUES 
The extent to which biofuels provide environmental benefits depends not only on the 
type of fuel, but also on how it is produced and used.  These issues are discussed 
below and covered in more detail in the Appendix 3: (Biofuels: Environment and 
health discussion paper). 

5.1 Greenhouse gas reductions 
According to the National Greenhouse Gas Inventory1 total net greenhouse 
emissions from Western Australia in 2004 were 68,512 kt of CO2e.  Emissions from 
fuel combustion during road transportation were 7,451 kt CO2e contributing a 
significant 11 per cent of the total.  Note that a comparable amount of fuel is used off 
road by the mining and agriculture sectors and is not included in the road transport 
sector.  Emissions from petroleum refining add another 1,481 kt CO2e or 2 per cent 
of the total.   

Table 17: Contribution of each sector to total Western Australian greenhouse gas road 
transport emissions in 2004 (kt CO2e) 

Transportation type 2002 2004 
Petrol 4,430 3,978
Diesel  3,210 3,109
Other fuels 280 357
Total road transportation 7,920 7,451

Source: Department of Premier and Cabinet WA, 2006 

Replacing diesel and petrol with less greenhouse intensive fuels is an obvious 
strategy to reduce climate change.   

When comparing the greenhouse gas emissions resulting from the use of biofuels 
with that from fossil fuels it is necessary to take a full fuel cycle (FFC) approach.  
Biofuels take carbon from the air while crops are growing which balances the carbon 
emitted at the tailpipe.  However, emissions from feedstock production, processing of 
biofuels and transport also need to be included.  Feedstock production includes the 
manufacture and distribution of fertiliser, soil preparation and harvesting and will vary 
according to type of crop and type of soil.   

Nitrous oxide (N2O) has an accepted global warming potential 296 times that of 
carbon dioxide, and emissions of nitrogen oxides also need to be considered.   

The exact emission reductions can only be calculated given the local conditions.  
Because the energy density of fuels varies it is also necessary to compare the 
emissions as a function of distance travelled and this will also depend on the type 
and efficiency of the vehicle.   

Life cycle analyses indicate that significant greenhouse reductions can but will not 
necessarily be obtained from biofuels. 

                                                 
1  Department of Environment and Heritage, Australian Greenhouse Office, 2006, Western Australia 
Greenhouse Gas Inventory 2004 http://www.greenhouse.gov.au/inventory/stateinv/pubs/wa2004.pdf  
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5.1.1 Biodiesel 
Published work on life cycle emissions from biofuels was analysed in the report on 
the Appropriateness of a 350 Million Litre Biofuels Target2.  Their estimate of the 
reductions in greenhouse gas emissions, from shifting from ultra low sulphur diesel 
(ULSD) or extra low sulphur diesel (XLSD) to 100 per cent biodiesel, using different 
feedstocks is shown in Table 18.  These are indicative only but show that the 
emissions are very dependent on feedstock. 
Table 18: Percentage change of full life cycle GHG emissions (CO2-e) of B100 relative 

to ULSD, and XLSD (rigid truck) (%) 

GHG as CO2-e 
(% change to each diesel type) 

Biodiesel
(canola) 
B100 

Biodiesel
(tallow) 
B100 

Biodiesel 
(waste oil) 
B100 

ULSD 
diesel 

XLSD 
diesel 

GHG (life cycle) –23.0 –29.0 –89.5 base 0.41 
Source: 2003 350 ML Target Report 

Biodiesel is not generally used neat but as B5, B10 or B20.  The greenhouse gas 
reductions will be decreased roughly proportional to the amount of biodiesel in blends 
(see Appendix 3).  The amount of greenhouse gas reduction obtained by using B5 
derived from either canola or tallow is around one per cent, and is almost certainly 
less than the reductions that could be obtained from better driving or more efficient 
engines.   

Even if biofuels are significantly less greenhouse intensive, the biofuel industry will 
only make a significant contribution to the State’s greenhouse reduction if large 
quantities of biofuels are used.  The availability of waste oil is limited and there is 
also a limited local availability of canola and tallow.  A drying climate is likely to 
further reduce this availability.  Imported palm oil can be used but care needs to be 
taken that it is not associated with significant greenhouse emissions from forest 
clearing.   

In the short term because of lack of feedstock and other market impediments 
biodiesel provides only a limited opportunity to reduce greenhouse emissions in 
Western Australia.  

Biodiesel from tree crops and algae has been mentioned in previous chapters.  
Because tree crops store carbon in their roots and trunks and generally need less 
fertiliser and soil tillage, they may provide feed oil at a reduced greenhouse cost.  
Tree crops are already being used elsewhere in the world but no life cycle analysis of 
emissions for biodiesel from tree crops was identified.   

Biodiesel from algae is only at the experimental stage but shows promise.  

5.1.2 Ethanol 
The estimates of greenhouse savings obtained by using ethanol blends are even 
more varied.  Table 19 shows estimates published in the report on the 
Appropriateness of a 350 Million Litre Biofuels Target. 

                                                 
2 CSIRO, ABARE and BTE, 2003, Appropriateness of a 350 Million Litre Biofuels Target, Australian 
Government Department of Industry, Tourism and Resources.  
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Table 19: Percentage change of full life cycle GHG emissions (as g/km) from E10 
relative to ULP (%)  

Impact 
category  
( per cent)  

E10 (ULP) 
(molasses 

cogen 
energy)  

E10 (ULP) 
(molasses)  

E10 (ULP) 
(sorghum)  

E10 
(ULP) 

(wheat)  

E10 (ULP) 
(wheat 
starch 
waste)  

ULP 
(g/km)  

CO2  -5.4  -3.9 -2.7 -2.4 -3.6  396.71 
CH4  -9.0  -7.8 -3.9 -4.1 -6.2  0.55026 
N2O  168.2  171.9 -145.9 388.8 5.8  0.00260 
Total GHG 
(CO2-e)  

-5.1  -3.7 -3.0 -1.7 -3.7  409.072 

Beer3  et al say:  

“The ability of either methanol or ethanol to contribute to a reduction in greenhouse 
gas emissions on a FFC basis is very much influenced by the nature of the feedstock 
and by the source of power used for the production process.” 

This is borne out by the figures in the Environment and Impact assessment report for 
the proposed bio-refinery at Kwinana.  Primary Energy commissioned CSIRO to 
undertake a FFC assessment of greenhouse gas emissions for an ethanol bio-
refinery similar to that proposed for Kwinana.  It compared the emissions that would 
arise if 160 ML of ethanol were to be used as E10 with an equivalent amount of 
premium unleaded petrol (PULP).  Table 20 shows the greenhouse reduction that is 
expected to be achieved; a large part of these savings come from the co-products: 
green electricity and fertiliser.  The latest available greenhouse emissions from 
transport show 4.43 Mt CO2e from petrol4, so these figures indicate a potential saving 
of some 10 per cent of the emissions from petrol driven vehicles which is 
considerably higher than the estimates given in Table 20. 

Table 20: Carbon dioxide balances for proposed Kwinana bio-refinery5 

Emission Source Emissions (tonnes CO2e) 

The agricultural sector +101,760 
The ethanol processing stage +21.600
The co-product processing stage -226,400
Tailpipe emissions -218,890
Fuel productions savings -80,040
Total emissions -401,970

As with biodiesel, the total amount of greenhouse emission reduction will depend on 
the amount of ethanol on the market.  At present the law limits this to 10 per cent of 
the volume of petrol sold.  The production from the proposed Kwinana refinery will 
almost meet this limit.  Any expansion of plants beyond this production level would 
necessitate competing in an aggressive export market dominated by Brazil. 

                                                 
3 Beer, T., Grant, T., Brown, R. , Edwards, J., Nelson, P., Watson, H. and Williams, D. (2000) Life-cycle 
Emissions Analysis of Alternative Fuels for Heavy Vehicles, CSIRO Atmospheric Research, Aspendale, 
Vic 
4 Government of Western Australia, 2006, Western Australia’s Greenhouse Gas Emissions from the 
Transport Sector, 
http://www.agric.wa.gov.au/pls/portal30/docs/FOLDER/IKMP/SUST/BIOFUEL/WAghemissionsoverview.
pdf  
5 Primary Energy, 2006, Kwinana Ethanol Bio-Refinery Environment Protection Statement, 
http://www.umwelt.com.au/kwinana-ethanol/downloads.asp  
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In the longer term, development of FFV or ethanol fuel cells could create a much 
higher demand for ethanol.  Beer et al indicate that the most likely feedstock for large 
scale ethanol production would be lignocellulose.   

The expected reduction in rainfall in the south of Western Australia is likely to reduce 
the potential for growing wheat and canola.  However new energy crops may find 
niche opportunities.  Tree crops are being promoted as a means of repairing salt 
damaged soils.  Extensive plantings would be required and these could provide very 
large amounts of ethanol resulting in a twin benefit to the environment.   

5.2 Noxious air pollutants 
Vehicle emissions contain air borne particulate matter (PM), carbon monoxide (CO), 
nitrogen oxides (NOx), volatile organic compounds (VOC) and ozone (O3) which can 
all have an adverse effect on human health and the environment.  These emissions 
are described in Appendix 3.  

In FFC analysis emissions are divided into ‘upstream’ and ‘tailpipe’.  Tailpipe 
emissions of noxious air pollutants in the Perth metropolitan area are of particular 
concern as their effect is localised and more dangerous in large concentrations.  
VOC, PM, N2O and O3 are of particular concern because they are precursors to 
photochemical smog.  CO is only of concern in enclosed spaces. 

5.2.1 Ethanol blends 
Emissions of air pollutants from E10 from various sources and ULP were considered 
in the 350ML Target Report6.  Table 21 shows their estimates for E10.  Roughly 
proportional changes will result from using E5 or higher blends. 

Although the table shows a decrease in all emissions except NOx there is some 
argument about the reliability of the figures, which also depend on the vehicle and 
further research is recommended.   

It is possible to fit NOx emission reduction technology and to tune engines so that 
NOx are reduced.  Thorough evaluation of emissions should precede any 
modification to regulation of cars and/or education of mechanics.   

                                                 
6 Department of Environment and Heritage, Australian Greenhouse Office, 2006, Western 
Australia Greenhouse Gas Inventory 2004 
http://www.greenhouse.gov.au/inventory/stateinv/pubs/wa2004.pdf 
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Table 21: Percentage change of full life-cycle air pollutants emissions (as g/km) from 
E10 and ULP (passenger car) (%) 

Impact category 
( per cent) 

E10 
(molasses 

cogen 
energy) 

E10 
(molasses) 

E10 
(sorghum) 

E10 
(wheat) 

E10 
(wheat 
starch 
waste) 

ULP 
(g/km) 

Upstream 
CO 239.1 238.8 18.5 327.5 20.4 0.085
NOx  4.9 11.3 7.9 20.4 7.2 0.451
VOC 3.9 3.6 3.4 6.4 3.4 0.658
PM (Urban) 1.0 99.0 110.6 110.2 107.5 0.007
PM (Non-urban) 0.3 0.0 –0.8 7.9 –3.6 0.007
Tailpipe 
CO  –26.9 –26.9 –26.9 –26.9 –26.9 4.850
NOx  5.0 5.0 5.0 5.0 5.0 0.461
VOC  –14.4 –14.4 –14.4 –14.4 –14.4 0.168
PM –40.0 –40.0 –40.0 –40.0 –40.0 0.003
Life cycle 
CO  –22.3 –22.3 –26.1 –20.8 –26.1 4.935
NOx  5.0 8.1 6.5 12.6 6.1 0.912
VOC  0.2 –0.1 –0.2 2.2 –0.2 0.826
PM  –7.4 30.8 31.2 38.4 32.6 0.017

Note: A 40 per cent reduction in tailpipe PM emissions has been assumed for E10 (although this has not been 
scientifically validated), and petrol ‘displaced’ by ethanol has been assumed to be imported rather than refined in 
Australia. 

Source: AGBT, 2005 (adapted from the 2003 350 ML Target Report) 

Evaporative emissions - RVP 

Evaporative emissions are different from tailpipe emissions in that they are not a 
product of combustion, but simply the direct release of fuel vapour, as occurs when 
re-fuelling.  When ethanol is added to petrol the fuel becomes more volatile and 
evaporative emissions increase.   

The Reid vapour pressure (RVP) is a standard indicator of petrol volatility or how 
readily a fuel evaporates. The RVP of petrol is a major determinant of the level of 
VOCs evaporated directly to the atmosphere.  The addition of ethanol to ULP and 
PULP at concentrations between 2 per cent and 10 per cent can increase the RVP of 
the petrol by as much as 10 per cent with potential adverse environmental and health 
impacts.  This increase in RVP can be overcome if ethanol is blended with a petrol 
blend stock that has reduced volatility, ensuring that the final product does not 
exceed the RVP specification (AGBT, 20057). 

There is currently no national RVP standard as regional temperatures directly affect 
volatility and therefore each state and territory manages and sets RVP limits, except 
Tasmania. Western Australia, Queensland and NSW have State specific 
requirements. E10 sold in Western Australia must comply with the summertime RVP 

                                                 
7 Australian Government Biofuels Taskforce (AGBT) (2005) Department of the Prime Minister and 
Cabinet 2005 Report of the Biofuels Taskforce to the Prime Minister, Commonwealth of Australia, 
Canberra. 
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requirements established under the Environmental Protection (Diesel and Petrol) 
Regulations 1999. The summertime RVP limit of petrol (15 Oct – 15 April) in Perth is 
67 kPa. 

Queensland and NSW have introduced higher summertime RVP levels to allow the 
use of ethanol blended petrol.  It may be appropriate to increase the RVP limit for 
Perth but further research is needed to ensure that the increased VOC from 
evaporative emissions together with the increase in NOx do not lead to increased 
smog. 

5.2.2 Biodiesel 
Emissions of air pollutants from B100 and B20 from various sources compared to the 
different classes of mineral diesel were also considered in the 350ML Target Report8.   
Table 22 shows their estimates for B20.  Roughly proportional changes will result 
from using B5, B10 or higher blends.  

Table 22: Percentage change of full life cycle air pollutant emissions of BD20 relative to 
LSD, ULSD, and XLSD (rigid truck)  

Impact category (full life 
cycle)  
( per cent change to each 
diesel type)  

Biodiesel 
(canola) BD20  

Biodiesel (tallow) 
BD20  

Biodiesel (waste 
oil) BD20  

To LSD  
CO  -17.0 -18.68 -20.47 
NOx  -4.71 -4.94 -6.74 
NMVOC (non methane 
VOC) 

-19.75 -20.25 -22.84 

PM  -14.33 -14.42 -15.5 
To ULSD  
CO  -16.08 -17.74 -19.54 
NOx  2.51 2.25 0.27 
NMVOC  -13.18 -13.72 -16.54 
PM  -4.37 -4.5 -5.81 
To XLSD  
CO  -14.13 -15.81 -17.63 
NOx  12.53 12.24 10.04 
NMVOC  -10.34 -10.91 -13.88 
PM  -5.75 -5.87 -7.27 

The recent improvement in the quality of mineral diesel is obvious, particularly in 
relation to the NOx emissions.  

As with ethanol blends biodiesel as reduced emissions of all pollutants except NOx 
compared with the XLSD.  These characteristics make biodiesel particularly suitable 
for use in enclosed spaces like underground mines. 

                                                 
8 Department of Environment and Heritage, Australian Greenhouse Office, 2006, Western 
Australia Greenhouse Gas Inventory 2004 
http://www.greenhouse.gov.au/inventory/stateinv/pubs/wa2004.pdf 



Western Australian Government Biofuels Taskforce  
Interim Report: February 2007 
 

 64

5.3 Ground water pollution 

5.3.1 Ethanol 
Ethanol has a natural affinity for water and this presents a serious problem for 
storage of E10 at retail stations where there are leaking underground tanks. 

If there is any water interface present, the ethanol will dissolve out of the E10 into the 
water, and the remaining gasoline would no longer meet the required quality 
specifications. Concerns have also been raised by studies that there are also water 
contamination problems associated with ethanol. Ethanol-petrol phase liquid can 
enter smaller pore spaces in the ground and hence potentially infiltrate more easily 
into the water table.  

Underground storage tanks (USTs) are known to leak and impact on underlying soils 
and groundwater. Problems occur when steel USTs rust and product leaks into the 
surrounding soils and ground water. Steel USTs rust after approximately 10 to 15 
years and without adequate inventory controls or periodic testing leaking USTs can 
remain in service over many years. Even a small corrosion hole can leak hundreds of 
litres of petroleum into the surrounding environment. 

Prevention is critical to the management of old and new USTs, as there is no system 
that will control or prevent all leaks due to failure of aging equipment, human error or 
accidents (EPHC, 2003)9. The recent Australian Standard AS 1940-2004 “The 
Storage and Handling of Flammable and Combustible Liquids” sets standards on the 
design, installation and management requirements for petroleum storage systems. 

There is a high potential for fuel leakage from USTs in Western Australia. Of the 888 
licensed USTs in Western Australia, approximately 750 (84 per cent) were installed 
before 1992 (Ainsley, per comms, 2005). Prior to 1992 USTs were not manufactured 
with double lined construction and therefore due to their age are more likely to leak. 
Combined with the contamination from leaking pipes, spills and overflows, Perth’s 
groundwater resources are at risk of contamination. This is significant as 
approximately 60 per cent of the metropolitan drinking water supply is obtained from 
the Jandakot and Gnangara water mounds (Water Corporation, 2005).  

By itself, ethanol emissions are not likely to provide significant risk.  At low 
concentrations and amounts, ethanol is rapidly metabolized and is a food source for 
microbes. Ethanol does not bio-accumulate in the environment.   

Although ethanol by itself is likely to pose less risk to water resources than other 
petrol constituents, when blended with these compounds it is more likely to increase 
their potential to adversely impact groundwater. Research by Niven (2005)10 
concluded that the use of ethanol in gasoline will significantly increase both the risk 
and severity of soil and groundwater contamination though the following 
mechanisms: 

• Ethanol enriched petrol conducts electricity (petrol does not) increasing the 
corrosion of steel underground storage tanks and the likelihood of leaks. 

• Fittings of fuel infrastructure (and fuel infrastructure in general) are not 
designed for ethanol enriched fuel mixtures. 

                                                 
9 Environmental Protection and Heritage Council (EPHC) (2003) Assessment of Underground Storage 
Systems. National Environment Protection Council Service Corporation, Adelaide SA 
10 Niven R (2005). Ethanol in gasoline: environmental impacts and sustainability review article. 
Renewable and Sustainable Energy Reviews 9(6):535–555. 
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• Alcohols (such as ethanol) cause the dehydration of clays leading to micro-
fissures and creating pathways, which can result in the further spreading of fuel 
in groundwater. 

• Increased solubility of benzene, toluene, ethylbenzene and xylene (BTEX) 
constituents into groundwater. 

• Preferential biodegradation of the ethanol inhibits the biodegradation of the 
petroleum contaminants (especially BTEX) resulting in increased groundwater 
plume lengths. Studies indicate that dissolved benzene plumes associated with 
E10 are 7-150 per cent longer than those produced by petrol with no ethanol 
added. 

5.3.2 Biodiesel 
B100 also has good bio-degradability and is estimated to biologically degrade over 
98 per cent within three weeks, while petroleum based diesel will only biologically 
degrade 50 per cent within the same period (Williamson & Badr, 1998)11.  

5.4 Conclusion 
It is difficult to draw conclusions in relation to the potential environmental and health 
effects from the production, storage and use of biofuels in Western Australia. These 
uncertainties not only result from assumptions such as feedstock choice, location of 
production and volumes of fuel consumed; but also the variability in research findings 
conducted to date.  However, it is suitable to conclude that there does not appear to 
be any ‘net’ detriment to the environmental and human health as a result of replacing 
conventional petroleum fuels with biofuels such as E10 or biodiesel.  Furthermore, in 
many cases there are reported benefits from using these biofuels, not only for 
regional air quality, but also for climate-change.  Also, with improved biofuel 
technologies in the future, environmental and health benefits could continue to 
increase. 

                                                 
11 Williamson AM, Badr O (1998). Assessing the viability of using rape methyl ester (RME) as an 
alternative to mineral diesel fuel for powering road vehicles in the UK. Appl. Energy 59: 187-214. 
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6 MAKING THE MOST OF THE OPPORTUNITIES  
In this Chapter we consider how to best foster the local industry, in both the short and 
long term.   

When the Biofuels Taskforce was established, there was no biodiesel produced or 
sold in Western Australia and only a few very small producers of biodiesel.  A small 
amount of biodiesel was imported and sold by oil companies.   

In June 2006, the 45ML per annum biodiesel plant in Picton was commissioned, 
capable of producing more than 12 per cent of the Commonwealth’s 350ML per 
annum target for biofuels in Australia and attracting up to $17 million per annum in 
Cleaner Fuels Grants to offset the excise paid.   

6.1 Short term opportunity for an ethanol plant 
At present there is no locally produced ethanol and no ethanol blended petrol 
available in the Western Australian market.  According to the Australian Competition 
and Consumer Commission's monitoring report issued in January 200712 E10 petrol 
prices in the December quarter 2006 were on average 2.9 cents per litre below 
regular unleaded petrol prices, but this was in the Eastern States.  Western 
Australian consumers have indicated that they are prepared to purchase biofuels if 
there is a discount (Chapter 4), so there is an immediate opportunity for an ethanol 
plant in Western Australia.  

6.1.1 Limited size of local market with E10 limit 
The total amount of petrol sold in per annum in Western Australian is some 1,900ML 
(Chapter 4).  Because there is a legal upper limit of 10 per cent ethanol in blended 
petrol, there is also an upper limit to the amount of ethanol which can be sold locally, 
that is around 190ML per annum.   

There is a proposal for an ethanol bio-refinery at Kwinana which is at an advanced 
stage but has not yet received all required approvals.  Construction time for this 
project is expected to be 18-20 months.  This plant, if it goes ahead according to 
schedule, would produce sufficient ethanol to satisfy the local market for some time.  
Any additional plant would mean that some locally produced ethanol would be 
exported to countries and have to compete in an international market.  Western 
Australian ethanol exports would mainly be to countries that have mandated and it 
cannot be supplied locally eg Japan.  There has been a growing demand for ethanol 
from countries wishing to reduce their greenhouse gas emissions.  Most ethanol is 
traded as fixed contracts, but published ethanol prices are currently around US$1.80 
per gallon 13 (A$ 62c/L).  It is not clear whether ethanol produced in Western 
Australia from grain would be able to meet either the greenhouse specifications or 
the price required for export.  

If the 160ML ethanol plant at Kwinana goes ahead then Western Australia will have 
more than a reasonable share of the Australian biofuels production.  It would 
increase the amount of excise offset coming to Western Australia by more than $60 
million.     

                                                 
12 http://www.accc.gov.au/content/index.phtml/itemId/778780/fromItemId/142  
13 Ethanol and Biodiesel News http://www.worldfuels.com/TRIAL/MARKETING/RenewableFuels_News/  
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6.1.2 Support for introduction of ethanol 
It will take some time for motorists to accept E10 and some initial support to grow the 
market appears justified, considering the benefits in greenhouse gas emissions and 
the amount of Commonwealth funds which would be attracted to Western Australia.   

Environmental and health issues 

However, as some of the environmental and health benefits are unclear, funds 
should be immediately provided for impact analysis studies on emissions from 
ethanol, particularly in the Perth region.   

Research is required to validate, quantify and model the predicted changes to vehicle 
emissions and air quality from the use of ethanol.  There is also a need to further 
investigate the potential impact to groundwater resources from the storage and 
distribution of ethanol blended fuel.  A decision also needs to be made whether to 
change the RVP to better accommodate E10. 

Evaluate, upgrade and improve, where necessary, the petrol storage and distribution 
systems to accommodate E10 blends.  The State Government could assist with this 
process by assisting with the costs of installing double walled underground storage 
tanks (USTs) at petrol stations. 

Targets and Mandates 

Consideration should also be given to setting a State target or mandate for biofuels.  
This would include biodiesel as well as ethanol.  The question of mandate is a 
complex one that arouses much debate.  A mandate generally requires that a certain 
percentage i.e. 5 or 10 per cent of fuels consume contain ethanol or biodiesel. 

Many countries around the world who have wanted to promote the production and 
sale of biofuels have adopted a mandate.  Two States in Australia; Queensland and 
NSW have announced mandates in 2006 for introduction by 2010.  These States 
have said that this is the only way to ensure the benefits of renewable fuels are 
adopted and it provides certainty to an emerging industry.   

Those who do not support a mandate say that in Western Australia, biofuel 
development is occurring already so there is no need for this driver to be introduced.  
Furthermore, with the projected biofuel production in Western Australia in the future, 
Western Australia is on track to exceed its share of the Federal Government target.  
Mandates also forces biofuels on to the consumers and the consumers have no 
choice in their own decisions.  There is the belief that mandates are too rigid and it 
can create a sellers market with a great potential for inefficiencies, price speculation 
and consequently, increased costs to consumers.  These costs could only be 
alleviated by taxpayer subsidy but without the guarantee of value for money.   

Further, in Western Australia is the lack of feedstocks available for biodiesel 
currently.  If a mandate was introduced, biodiesel manufacturers may have to rely on 
imported palm oil as the main feedstock which would not assist regional development 
or the farming sector. 

Government purchases 

State Fleet vehicles might be required to use E10 and State Fleet only purchase 
vehicles in the future that have warranties for biofuels.  This will send a strong market 
signal to vehicle manufacturers.  If this requirement depended on it being sold at a 
discounted price, it could provide both an economic and environmental benefit to the 
State Government and some restraint on the fuel providers. 
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Consumer confidence 

FuelWatch already provides an information service for consumers and this should be 
extended to include E10 when this is available.   

The Commonwealth Department of Environment and Heritage has engaged Orbital 
Australia to test vehicles in the Australian market to assess how they operate using 
E5 (fuel with 5 per cent ethanol and 95 per cent petrol) and E10 (fuel with 10 per cent 
ethanol and 90 per cent petrol) ethanol blends. A selection of vehicles will be tested 
on E5 and E10 fuel blends. The study will focus on vehicle operability and 
performance, materials compatibility of engine components and engine durability 
issues. This study will assess the suitability of E5 and E10 blends for the existing 
Australian vehicle fleet and produce reliable information on the suitability of these 
blends for wider use. Results will also inform decision-making on whether E5 fuel 
blends may be sold unlabelled. 

Feedstocks 

Further funding and research could to be conducted to develop more economical 
grain feedstocks for ethanol production such as high yielding, high starch wheat 
varieties and salt tolerant, high starch wheat types. 

6.2 Short term opportunity biodiesel plants particularly in 
regional areas 

While there is already a fairly large biodiesel plant at Picton, there is scope for more 
biodiesel to be produced in Western Australia.  Small biodiesel plants are viable and 
probably will not need imported feedstock.  There is an opportunity for such plants in 
regional areas, close to the existing canola feedstocks.   

In country towns, there is a small demand for diesel for private road transport which 
can be economically met by biodiesel.  FuelWatch monitored the price at the pump of 
both B20 and regular diesel over the last six months of 2006.  Historical data shows 
that B20 was consistently about 5c/L cheaper than regular diesel.  Producers of 
biodiesel receive a Cleaner Fuels Grant of 38.5c/L to offset the excise paid which 
amounts to an effective reduction in cost of 7.7c/L of B20.  In country towns, there is 
also a demand for diesel used off road for agriculture.  This attracts a tax rebate to 
offset the excise so biodiesel is not so attractive for this purpose.  However, by 
avoiding the wholesale and retail margins and cost of transporting fuel from Kwinana, 
local co-operatives may be able to produce biodiesel at a price competitive to mineral 
diesel even without the excise advantage.   

6.2.1 Special development assistance  
Considerable hurdles have to be overcome before small co-operatives or commercial 
biodiesel plants can be established.  Modular plants are available off the shelf but 
capital investment is needed (about $450,000 for a 5ML per annum plant).  Some 
assistance with loans for co-operative ventures may be useful.   

Biofuel producers have to acquire the plethora of Government approvals before 
commencement.  This is particularly difficult when the operatives are a small scale 
and working from the country.  Effective streamlined assistance by a dedicated 
Government officer would help overcome this impediment, particularly if this officer 
had some technical knowledge and understanding of the biodiesel production 
process.  This officer should be able to offer a one-stop-shop for licensing 
requirements for biofuel manufacturers and could be located in the Office of 
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Development Approvals –run by DOIR.  This office should have protocols for 
proceeding and licensing requirements so that it can offer assistance to industry both 
large and small scale and both urban and regionally. 

Other possible development assistance could include; providing concessions, loans, 
discounts, or reduced interest rates on land purchases and/or capital for biofuel 
manufacturers. 

6.2.2 Testing facilities 
For biodiesel to be sold it must meet the Australian Standard.  This is also a condition 
for biodiesel producers to receive the Cleaner Fuels Grant.  Commercial testing 
facilities are not presently available in Western Australia, and small scale producers 
do not have the resources to do this testing in house. The provision of an efficient 
biodiesel testing service for small scale operations would be of considerable 
assistance.  It would also ensure that these operators received the Cleaner Fuels 
Grant.  This could be done through the Chemistry Centre as it is committed to 
develop the capacity to provide the necessary testing facilities to ensure biodiesel 
samples meet Australian standards.  

6.2.3 Information provision 
Biodiesel is a relatively new product.  Better understanding of biodiesel will help it 
become accepted and Government can play a useful role in providing this 
information.   

Information for farmers 

Biodiesel could provide an alternative market for oilseeds.  Farmers will benefit from 
new varieties of drought tolerant canola and new alternative oilseeds like mustard as 
well as research on improved farming techniques for these crops.  The DAFWA and 
CLIMA are already researching these crops and provide advice.  This work should be 
continued and extended so new varieties are commercially released.   

Other technical information  

Technical advice will be provided to a certain extent by equipment suppliers and 
industry associations, but it is important to ensure that small scale producers are not 
excluded from the information because of their size.  The Government could assist 
by providing funds for targeted research at universities and co-ordinating 
communication between universities, industry associations and small suppliers. 

Technical information also needs to be provided to the motor trades and sales 
industries.  This includes how to deal with any service problems arising from the use 
of biodiesel or any engine modifications and information about vehicle warranties.  
This information could be provided both through TAFE and the industry associations.   

General community 

More general information about biodiesel would provide the general community with 
confidence both to invest in production and use locally produced fuel.  State 
Government could initiate a State-wide biofuels education campaign (eg Queensland 
Government provided $2.28 million to a marketing and communications campaign).   

Some actions need to be taken on a national basis.  Firstly, attention needs to be 
given to the development of appropriate Australian Standards for biodiesel blends 
that will not unnecessarily limit the market for biodiesel (i.e. B20 not B10).  Secondly, 
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there should be a long-term commitment to applying import restrictions on vehicles 
that cannot safely use the standard blends.  Western Australia should not become a 
dump for old technology. 

6.2.4 Expanding the market 
In Western Australia, there is only a little over 100ML diesel sold for purposes for 
which there is no fuel tax rebate; that is for private transport.  Diesel engines have 
improved enormously over the last decade and as people recognise their fuel 
efficiency, they are likely to become more popular for private transport.  However, at 
present the existing 45ML per annum plant at Picton produces more than enough 
biodiesel to make a B20 blend for the whole of the private transport market.   

If the market is expanded into the mining and road transport industries as well as 
agriculture, the total State diesel demand increases to over 3,000ML per annum and 
the opportunity for biodiesel is enormous.  Because of the reduced toxic air 
emissions, biodiesel offers particular advantages for underground mining.  
Discussions with representatives of the mining industry have commenced and this 
avenue needs to be further explored.  The cost of production needs to be kept low to 
open this market.  

Government can lead the way by ensuring that diesel vehicles in the State Fleet use 
biodiesel or a blend whenever there is no economic disadvantage.  They can also 
ensure that there are a significant number of State Fleet vehicles that can use 
biodiesel.  Horizon Power uses diesel generation to supply regional towns with 
electricity.  This State owned corporation may be able to use biodiesel economically.  

Transperth are currently undertaking a trial starting off at B5, B10 up to B50.  
Provided the trials show a net advantage, the highest possible blend should be used 
in all of its diesel buses.  There should be advertising on the buses to promote 
biodiesel and the Government’s initiative.  

The Government could further encourage diesel and flexi vehicles by giving a 
discount on the stamp duty and vehicle registration for vehicles with low greenhouse 
emissions.   

The State Government needs to continue to lobby the Commonwealth to ameliorate 
the effect of Fuel Tax 2006 in light of its dampening effects on biodiesel 
competitiveness to diesel for off-road users and heavy vehicles. 

6.2.5 Environmental and health issues 
The State Government needs to support the development of a biodiesel/diesel blend 
fuel quality standard for B5 and B20.  The Australian Government Department of the 
Environment and Water Resources (DEWR) (formerly Department of the 
Environment and Heritage) is reviewing the need for standards for biodiesel/diesel 
blends. 

A discussion paper has been released to seek comment on management options for 
standardising diesel/biodiesel blended fuels. The Australian Government aims to set 
fuel quality standards that allow for optimum vehicle and environmental performance. 
(Refer to  http://www.deh.gov.au/atmosphere/fuelquality/publications/diesel-biodiesel-
discussion-paper.html).  

The development of standards for B5 and B20 is required to build confidence with 
vehicle manufacturers and the public in general. It will also assist vehicle 
manufacturers as currently, many have expressed warranty concerns when using 
biodiesel blends as there is no quality standard.  
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6.3 Medium term opportunity for developing alternative 
feedstocks 

6.3.1 Biodiesel 
An expanded market will need more feedstock than that which can be provided by 
traditional crops produced in Western Australia.  This could be provided by using 
imported palm oil.  However the trees which produce oil could help reduce salinity as 
well as providing an alternative crop which may be more suitable for a drying climate. 
Again the DAFWA is already undertaking this research into oil providing tree crops 
and this should be continued and extended. 

6.3.2 Kimberley sugar 
Producing ethanol from waste molasses is generally cheaper and less greenhouse 
intensive than from grains.  The Commonwealth Government has indicated the need 
to expand agriculture in the Kimberley because it is one of the areas that is likely to 
receive more not less rainfall.  There are land availability and other issues which 
have to be addressed before an expanded sugar industry can be established in the 
Kimberley area and ethanol will be just one of the possible products from such an 
industry. 

6.3.3 Advanced grain 
Provide R & D funding for new and improved feedstock technologies, noting that 
there are future opportunities for GM feedstocks specifically for the industrial sector.  
Substantially increasing the yield and either the starch or oil content, would improve 
the economics of biofuel production in the State as over 70 per cent of manufacturing 
biofuels is the feedstock input. 

6.4 Long term opportunity for ethanol from lignocellulose 
The volume of liquid fuels used worldwide is enormous.  If ethanol is going to play a 
significant role in displacing increasingly scarcer and more expensive petroleum, 
enormous quantities of feedstocks and energy will be needed.  It is unlikely that 
these could be provided by crops like grains and sugar, which are also required for 
food.  More potential is seen for producing ethanol from biomass. 

In Western Australia, one of the feedstock of choice appears to be eucalyptus 
mallee.  This tree can sequester carbon in its roots, can be easily coppiced, can grow 
in areas of low rainfall and will help fight salinity by driving down the water table. 
Other tree species and biomass such at straw also offer future opportunities. 

6.4.1 Research and development 
Biotechnology is showing promise for efficiently turning lignocellulose to sugar.  The 
bacteria and enzymes required will need to be optimised for the type of feedstock so 
Western Australian researchers will need to both keep abreast of international 
developments as well as work on the special characteristics of the local feedstocks.  
This research is long term and consequently risky but the potential benefits are 
enormous.  Government support is required.   

Full fuel cycle (FFC) analysis of locally produced biofuels will give credibility to their 
greenhouse potential, particularly for export markets or where carbon trading is 
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involved.  While FFC is required as part of the environmental assessment of any 
large new project, funding for FFC of new technologies may help their development.   

Planting and cropping techniques are already being developed by the Oil Mallee 
group but these will need to be streamlined for extensive plantings.  Algae is another 
excellent feedstock alternative but considerable more research is required before this 
is commercially viable. 

New industrial sites for biofuel plants are needed as Kwinana has now been fully 
allocated.  These would need to be able to cater for the particular need so the 
biofuels industry including port access, infrastructure, suitable water and electricity, 
grain storages and access to oil refinery. A new potential industrial site is Hope 
Valley/Wattle-up however, need to determine what the criteria is for zoning for biofuel 
manufacturing and need to ensure that the land is allowable for biofuel development. 

6.4.2 Community education and vehicles 
The community at present knows little about biofuels.  There is confusion between 
biodiesel, ethanol and their blends and little understanding of the applications of 
these fuels.  A biofuels education campaign has already been suggested.   

There is some concern about potential damage to vehicles and in response to this 
concern the Commonwealth has applied a 10 per cent limit to the volume of ethanol 
in petrol and required labelling of these blends.  In the short term this legislation will 
develop consumer confidence in the E10 blend however in the long term it will limit 
the extent to which ethanol can contribute to greenhouse reduction and fuel security. 

Car manufacturers are already producing FFVs that can use up to 85 per cent 
ethanol blends.  Although car manufacturers are very good at providing information 
about their products, they will see no incentive to market FFVs if there is no sunset 
clause on the 10 per cent limit.   

The Commonwealth Parliament is aware of the potential of biofuels.  Mr Bob Katter, 
MP, introduced a Bill in 2006 to mandate an increasing required amount of 
renewable fuel in vehicle fuels.  The Commonwealth needs to take a far-seeing 
approach and foreshadow changes to the Fuel Quality Standards Act as amended in 
2003 and the introduction of higher ethanol blends.  It could also consider tax 
incentives for early purchase of FFVs.  State Government could similarly provide 
reduced license fees and stamp duty charges for FFVs and require an increasing 
number of FFVs in the Government Fleet.   

Eventually import restrictions could apply to vehicles that are not able to use biofuels, 
and this would prevent Australia becoming a dump for old technology. 

6.5 Long term opportunity for biodiesel from algae or 
other feedstocks 

There is a large and increasing market for diesel, particularly in the mining industry.  
This market is sensitive to both price and reliability and is aware of the potential need 
to develop alternative energy sources.  Mining equipment requires high energy 
density, present in liquid fuels but not in natural gas.  If biodiesel is able to be 
produced at a competitive price and in sufficient quantities it could make the mining 
industry less vulnerable to future oil scarcities.    

Enormous quantities of feedstock would be needed to produce sufficient biodiesel for 
the mining industry.  There is insufficient suitable land in Western Australia for this to 
be provided from oilseeds or even oil trees.  One potential feedstock, algae, shows 
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promise of being able to produce this quantity and the requirements for growing 
algae are sunlight, warmth and saline water, all readily available in the mining areas.   

This technology is far from commercial anywhere in the world, although successful 
pilot plants have been reported.  Because of the potential huge advantages to 
Western Australia it is worth investing in research and development of this 
technology.  Mining companies may partner with the State Government in funding 
this research. 

6.6 General support for biofuels 
A number of other actions may support biofuels in general.   

Initiatives for developing land, water and infrastructure in the Pilbara and Kimberly 
region need to be developed so that suitable feedstocks can be produced for 
biodiesel manufacturing. This includes changing the leasehold arrangements as the 
current permit scheme is restrictive and the process is too hard.  The permits are 
limited as the areas allocated to cropping are too small and larger areas need to be 
permitted. 

Have a State Government Biofuels Ambassador (Ross Dunkerton or Kim Chance) 

Develop a steering committee that provides a co-coordinating role along the supply 
chain and assists with attracting Commonwealth funding. 

The consideration of biofuels in isolation to transport and other renewable energy 
developments potentially constrains the range of options that might be available to 
Government in responding to both energy supply and climate change concerns.  The 
role of biofuels needs to be considered within the broader context of both a transport 
energy strategy and a renewable energy strategy.  This is beyond the scope of the 
Taskforce and requires the development of a broad-based renewable energy 
strategy.  The proposed group of senior officers from agencies with a direct 
involvement in biofuels could develop the scope for such a strategy.  Such a group 
could report to the respective Ministers for Energy, Industry and Enterprises, 
Agriculture and Food, and Planning and Infrastructure. 

The Biofuels Taskforce recommends that the State Government commences the 
development of its Bio-energy Industry Development Strategy as a priority. 

With the recent media announcements about climate change and potential emission 
trading by the Federal Government, there could be changes in the near future that 
could benefit the biofuels industry, particularly lignocellulose technology using trees 
such as oil mallee. 
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8 APPENDICIES 

8.1 Appendix 1. Federal and State Government biofuel initiatives  
 
Table 23: Federal Government biofuels initiatives and regulatory arrangements. 
Initiative Description Timeline 

Excise Excise of 38.143 cpl currently applies to petrol, ultra low sulphur diesel and 
biofuels, however the effective excise rate for domestically-produced ethanol 
and imported and domestically-produced biodiesel is zero until 1 July 2011 due 
to the Cleaner Fuels Grant Scheme (Extended from an original timeline of July 
2008). 

From 2003 to 30 June 2011 

  A 50 per cent discount on energy content fuel tax rates will apply to the excise 
rate of biofuels (and other alternative fuels) from July 2011. Final excise rates 
from July 2015 will be 19.1 cpl for biodiesel and 12.5 cpl for ethanol. 

1 July 2011 to 1 July 2015 

Cleaner Fuels Grant Scheme Provides a grant for biofuels producers that offsets the 38.143 cpl excise that 
currently applies, providing a net effective excise rate of zero until July 2011.  

From 2003 to 30 June 2011 

  The grant decreases from 1 July 2011 in five equal, annual increments meaning 
that excise will effectively be applied in five equal, annual steps until it reaches 
its final rates in July 2015 (Biodiesel must meet the fuel quality standard in 
order to receive the grant.) 

1 July 2011 to 1 July 2015 

Energy Grants Credits Scheme Provides a credit for businesses who use diesel (including biodiesel) of 38.143 
cpl for off road users and 18.51 cpl for on road users, and 20.809 cpl for 
ethanol on road users. The grant is being phased out and replaced with fuel tax 
credits. 

Being phased out from 1 July 
2006 to 30 June 2010 

Fuel tax credit reforms Alternative fuels used for off road business use will become eligible for a fuel 
tax credit equal to the amount of the fuel tax 

1 July 2006 to 30 June 2010 

Biofuels Action Plan Industry/Government plan setting out annual volumetric goals and business 
plans, including marketing and retail strategies, for ethanol and biodiesel 
blended fuels to meet the Government's target of achieving 350ML of biofuels 
production by 2010. 

Announced 22 December 2005 

Government Fleet Use  Commonwealth Government fleet encouraged to use E10 where possible    
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Biofuels Capital Grants Program (part of 
the Biofuels Action Plan) 

$37.6 million capital fund to support new or expanded biofuels production 
capacity. Projects must produce a minimum of 5ML of biofuels. Maximum of 
$10 million per project. New facilities approved under the Program also receive 
a capital grant that effectively provides around 1 cpl additional assistance over 
the plant's lifetime.  
NB grants were provided to companies in Queensland, NSW, Victoria and 
South Australia - none in WA 

Announced 5 July 2003. 
Successful applicants announced 
June and December 2004. Now 
closed. 

Renewable Energy Development Initiative 
(REDI) 

$100 million initiative supporting new renewable energy technology activities 
(including biofuels) with strong early-stage commercialisation and emissions-
reduction potential. Biofuels applicants compete with other renewable energy 
technology projects for grants of between $50,000 and $5m to assist with the 
funding of a project. Applicants must at least match the amount of the grant.  

Announced as part of the Energy 
White Paper 

  NB None of the successful first round projects were biofuels.   
Low Emissions Technology Demonstration 
Fund (LETDF) 

$522.9 million fund to support the commercial demonstration of technologies 
with the potential to develop long-term, large-scale greenhouse gas emission 
reductions in the energy sector. Minimum grant of $20 million with applicants 
contributing at least twice the amount of the grant. 

  

  NB Biofuels projects are finding it difficult to meet eligible commercial capacity 
requirements. 

  

Low Emissions Technology and 
Abatement (LETA) (Renewables 
Subprogram) 

Approximately $7-8 million to support strategically important projects that will 
contribute to a stronger renewable energy industry. Grants will generally be up 
to a maximum of 50 per cent of eligible project costs and are expected to range 
between $50,000 and $100,000 

  

Renewable Energy Equity Fund Up to $20 million to encourage the development of companies and other 
incorporated bodies that are commercialising research and development in 
renewable energy technologies. Provides up to 2/3 of the agreed level of 
capital. 

  

Ethanol Confidence Working Group To assist in building consumer confidence Established May 2003 
Simplification of Advice on Vehicle 
Operability 

FCAI released detailed advice about which vehicles could operate satisfactorily 
on E10 blends. Advice was simplified following a recommendation by the 
Federal Government's Biofuels Taskforce. 

Simplified in 2005 

Ethanol Trials Conducting trials of E5 and E10 in the Australian vehicle fleet. Current 
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Biodiesel Trials B5 trial in vehicles owned by the Director of National Parks at Kakadu to assess 
vehicle operability and B20 trials in the Australian fleet 

Current 

Health Study $2.1 million for a study to assess the health benefits of E10 fuel on tailpipe 
particulate and evaporative emissions under Australian conditions (part of the 
Biofuels Action Plan) 
 

  

Regulatory Arrangements Description Timeline 

Amendment to Fuel Quality Standard for 
Petrol  

10 per cent limit of ethanol now allowed in petrol following testing of E10 and 
E20 blends 

From 1 July 2003 

Biodiesel Fuel Standard Fuel Standard (Biodiesel) Determination2003 for B100. Developed by DEH 
under the Fuel Quality Standards Act 2000. Amended in 2005. 

18 September 2003. Amended 8 
Feb 2005 

Ethanol Fuel Standard Currently a Proposed Fuel Quality Standard for Fuel Grade Ethanol. Applies to 
neat ethanol used for blending with petrol up to the 10 per cent level. Currently 
being progressed. 

Proposed in August 2005 

Establish Standard Biodiesel Blends Working with Australian fuel and transport industries to establish standard 
forms of biodiesel blends and developing fuel quality standards for them (part of 
the Biofuels Action Plan). Looking mainly at B20. Currently undertaking testing.

Current 

Diesohol Fuel Standard No longer being considered due to strong resistance and lack of support for 
diesohol. 

  

Fuel Volatility Standards Working with the States and Territories to develop nationally consistent and 
transparent fuel volatility standards. (Currently determined by States and 
Territories) 

  

Revision of Labelling Requirements for 
Ethanol 

Fuel Quality Information Standard (Ethanol) Determination2003 specifies 
labelling requirements for the sale of ethanol-petrol blends containing more 
than 1 per cent ethanol. Label has been simplified to no longer inadvertently act 
as a warning against using ethanol (under the Biofuels Action Plan). Label must 
display the exact  per cent of ethanol or specify it contains "up to" a certain  per 
cent with the maximum allowed being 10 per cent 

Labelling requirement took effect 
on 1 March 2004. Label simplified 
in January 2006. 

Planned Labelling Requirements for 
Biodiesel Blends 

Looking at introducing labelling requirements for biodiesel blends following the 
outcomes of the study into different blends. 

Planned 
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Fuel Quality Checks $6.3 million over 4 years to increase the number of fuel quality compliance 
inspections to ensure blends meet fuel quality standards (part of the Biofuels 
Action Plan). Tests to be undertaken across Australia by DEH. The ATO 
currently has responsibility for biofuels testing due to its administration of the 
Cleaner Fuels Grant Scheme. DEH will be conducting the tests for the ATO. 

Ongoing 

Testing Program Ongoing testing of vehicles in the Australian fleet using E5 and E10 blends 
looking at vehicle operability and performance, engine compatibility and 
durability (part of the Biofuels Action Plan) 
 

Current 

 
Table 24: State Government biofuels initiatives. 
Initiative Description Timeline 

 
Queensland  
Queensland Ethanol Industry Blueprint  Promotion of ethanol and provision of information to consumers including 

provision of information about suitability of E10 consistent with manufacturers' 
advice in all motor vehicle registration renewal notices, launch of an ethanol 
website providing latest information; working with vehicle manufacturers to 
ensure compatibility of fuel and engine technologies; encourages service 
stations to sell E10. It was the precursor to the development of a long term 
action plan to promote industry growth and investment. It contained no 
significant financial support. 

Announced 21 June 2004   

Government fleet use of ethanol blends 
(part of the Ethanol Industry Blueprint) 

The Queensland Government announced that its fleet of 13,000 vehicles would 
use E10 wherever possible and would display pro-ethanol stickers.                     
NB This was the first policy directive introduced by any government in 
Australia.       

Announced 21 June 2004  

Provides $7.3 million over 2 years for programs to support the Queensland 
ethanol industry and help improve its capacity to market ethanol-blended fuels. 

Announced April 2005  Queensland Ethanol Industry Action Plan 
2005-07 

Includes $2.28 million for a marketing and communications campaign to boost 
public confidence and increase use of ethanol blends. Encourages industry to 
use a bright yellow “+e” symbol to make it easier for motorists to identify fuels 
blended with ethanol. 

Due to commence Q1 2006 
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$4.8 million to assist service station operators and fuel distributors offer 
ethanol-blended fuels and to help diesel-based fleet operators with conversions 
to enable the use of diesel-ethanol blends. 

Announced May 2005 

Includes $1.46 million for rebates for cleaning storage tanks to hold E10, and 
for conversion of bowser equipment, signage and rebadging of fuel distribution 
facilities. 

  

Includes $1.14 million to aid the introduction of operational guidelines for 
diesel-ethanol blends, engine conversion etc. 

  

Includes $2.2 million for the establishment of blending and distribution facilities 
for E10 and diesel-ethanol blends. 

  

Queensland Ethanol Conversion Initiative 
(part of the Industry Action Plan) 
 

Includes $0.2 million to employ 2 staff to implement the strategy.   
Biodiesel trials Undertaking trials of biodiesel in government vehicles and other modes of 

transport. 
  

Alternative Fuels Policy Dept of State Development, Trade and Innovation is leading the development 
of an Alternative Fuels Policy to consider alternative fuel options to reduce 
reliance on petroleum. The focus is the development of alternative fuels, 
looking at a 5 to 10 year timeframe. 

Current 

Queensland Biodiesel Industry Action Plan 
2006 

Currently developing an Industry Action Plan for Biodiesel, similar to the 
Ethanol Industry Plan, as part of its Alternative Fuels Policy. 

Current 

Conferences Government hosted an International Ethanol Conference and has been a major 
sponsor of industry-led conferences. 

2005-2006 

RVP Limits Queensland introduced higher RVP limits in urban areas over summer months 
under the Environmental Protection Act 1994 to accommodate E10 blends. 

Introduced in 2002 

New South Wales 
Cleaner New South Wales Government 
Fleet Policy 

NSW Government Fleet Managers to use E10, biodiesel or other alternative 
fuels such as LPG or CNG wherever practicable and cost-effective. 

Announced 21 June 2005 

  All executive officers and public service staff who drive vehicles as part of their 
remuneration package to use E10 blends (or other alternative fuels) where 
practicable and available. 

 From July 2006 
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State Biofuels Development Strategy To be developed in consultation with industry stakeholders and the agricultural 
sector. Will investigate the potential for further biofuels initiatives in NSW. 

To be developed during 2006 

Renewables Investment Program Former Sustainable Energy Development Agency provided $205,000 to the 
Australian Biodiesel Group towards the construction of its first biodiesel 
production plant. 

Announced June 2002 

Bioenergy Technologies Unit Established within the Department of Primary Industries to look at the potential 
for bioenergy in NSW. 

Establised May 2003 

Primary Industries Innovation Centre 
(Bioenergy Projects) 

Joint venture between the Department of Primary Industries and the University 
of New England. Looking at the development of further bioenergy projects. 

  

NSW Bioenergy Handbook A one-stop shop on all aspects of bioenergy for electricity, heating and 
transport. Issued by the former Department of Energy, Utilities and 
Sustainability. 

Published early 2005 

South Australia  
Clean Fuel Initiative The entire diesel metro rail and bus fleet have operated on B5 since March 

2005. Proportion to be increased progressively to B20. 
Announced February 2005 

Biodiesel Testing Detailed testing of B5, B20, B50 and B100 in public transport on engine power, 
emissions and driveability. 

  

Support for Commonwealth funding 
applications 

Supports the biodiesel industry securing Commonwealth funding. Has led to 
establishment of biodiesel production facilities in SA. 

  

Research on feedstocks Research carried out by the South Australian Research and Development 
Institute into potential of mustard crops. 

  

Victoria  
Research  Assessing the benefits and costs of developing a biofuels industry.   

Western Australia  
Biodiesel Trials DPI is trialling the use of a B5 biodiesel blend in the TransWA bus fleet (about 

78 buses). 12 month trial began on 1 June 2006. 
Announced 6 December 2005 



Western Australian Government Biofuels Taskforce  
Interim Report: February 2007 
 

 90 

 DAFWA has conducted 2 years of commercial trials and now has 10+ vehicles 
operating on B100 and 8 research stations using biodiesel from mustard seed 
in tractors, trucks, headers and generators. 

  

Research on feedstocks DAFWA is carrying out research and commercial trials into alternative 
feedstocks.  

  

Research on Power Plants DOIR is investigating a biomass power plant that will use renewable and locally 
available feedstocks. 

  

Biofuels Website DAFWA has set up a biofuels webpage on its website to provide information 
and relevant links. 

  

Advice DAFWA is advising companies, farmers and co-operatives on biofuels 
production and investment opportunities, and viability of establishing co-
operative ventures to produce biodiesel from oil seeds. 

  

Bioenergy Industry Development Strategy Being coordinated by DOIR with SEDO and the Department of Environment. 
Concentrating on transport energy. 

  

Renewable Energy Strategy SEDO is developing a Renewable Energy Strategy focused on stationary 
energy, which includes development of bioenergy. Does not include transport 
energy. 

  

Centre of Excellence DPI and Murdoch University have developed a proposal for a Centre of 
Excellence on Sustainable Transport Fuels to conduct trials, testing and 
standards, education and policy and R & D. 

  

Loan / Grant Provided ARF with a loan valued at $560,000 to help it establish its biodiesel 
plant in Picton. The loan will turn into a grant. 

  

Funding BioD received funding from the Wheatbelt Development Commission to assist 
with constructing a pilot plant in Gingin, to be used as a demonstration for 
regional development into biodiesel, ethanol and biomass units. 

  

Conference Conference run by DPI to consider R & D of alternative fuels, including 
biofuels. 

September 2006 

Australian Capital Territory 
    

Use of ethanol blends in Government Fleet Will consider use of E10 in the ACT Government fleet when it becomes readily 
available in the ACT. 
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Northern Territory 
    

Biodiesel trials  Trials of B20 on buses and biodiesel in Parks and Wildlife generating sets.   
Renewable Energy Trial Power and Water Corporation is burning B100 at Daly Waters power station for 

a 6 month trial to produce renewable energy to meet the renewable energy 
target. Could lead to more widespread use of biodiesel if successful. 

  

Local Government Authorities  
    

Trials of biodiesel  Trials of biodiesel at B20, B80 and B100 in garbage trucks, buses, ferries etc   
Fuel contracts to include biofuels Newcastle and Camden councils in NSW   

Regulatory Arrangements 
    

Regulated under the Environment Protection Act 1986   
Dangerous Goods Licence from DOCEP   
Environmental Works Approval from DoE   

Licenses / Approvals Required - all Federal 
or State???  

Environmental Protection (Controlled Waste) Regulations 2004 to remove 
glycerol 
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8.2 Appendix 2:  Australian manufacturers’ and importers’ 
positions on biodiesel. 

 
Manufacturer Company Policy Blends Allowed Models  

Alfa Romeo 5 per cent max, must comply with 
EN 590 B5 All models 

Citroen 30 per cent max, must comply with 
EN 590 B30 maximum All models 

Daimler 
Chrysler 
Australia 
Chrysler 

Jeep 
Chrysler 

Not recommended - have not 
tested it 0 All models 

Fiat 5 per cent max, must comply with 
EN 590 B5 All models 

Ford Not recommended – have not 
tested it  0 All models 

Holden Limit of 5 per cent (except Rodeo – 
no biodiesel) B5 All except Rodeo 

Hyundai Not recommended 0 All models 

Jaguar Not recommended as have not 
tested it 0 All models 

Kia Not recommended 0 All models 

Land Rover Not recommended as there is no 
industry standard 0 All models 

Mazda Recommended (subject to all other 
fuel standards being maintained) B5 All models 

Mercedes 
Benz 

Mercedes Car Group supports the 
use of B5, but only if the biodiesel 
portion meets the EN 14214 
standard. 

B5  All models 

Mitsubishi Use at own risk: if problem arises it 
won’t be covered under warranty B5 (at own risk) All models  

Nissan 

EN 590 specifies that no more than 
5 per cent biodiesel may be mixed 
with diesel fuel. Use of biodiesel in 
any amount not covered by 
warranty. 

B5 (at own risk) All models 

Peugeot Have tested and recommend it for 
some vehicles 

B30 maximum, 
or equivalent to 
the EN 14214 

standard 

HDi range of vehicles 
only 

Toyota Maximum of 5 per cent B5   

Volkswagen 
Not recommended as there is no - 
European standard. Believes it will 
cause damage to seals 

0 All models 

Source:  Department of Consumer and Employment Protection and RAC WA 
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8.3 Appendix 3: Biofuels: Environment and health 
discussion paper. 

 

8.4 Appendix 4: The economics of biofuels for Western 
Australia. 

 
 
Copies of appendices 3 and 4 are available on request from the Executive Officer 
Anne Wilkins at the email address awilkins@agric.wa.gov.au 


