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© Disclaimer

• This document has been prepared by Single Vision Grains Australia
(Single Vision) in conjunction with the Global Foresight Network (GFN) in
GFN’s role as project leader of the Single Vision Biofuels Project. It is for
the use of the Australian Grains Industry in discussing and exploring the
future for grains in biofuels with government, potential partners and other
agricultural producers.

• The information, statements, forecasts and opinions contained in this
report have been prepared by Single Vision and GFN from information in
public reports, interviews and advice from the Single Vision Biofuels think
tank.

• This report does not purport to contain all the information that the
Australian Grains Industry might require in considering biofuels options.
Single Vision in consultation with GFN may in their absolute discretion
update or amend the information in this document in order to better assist
the debate on the future of biofuels by any parties whatsoever.

• Single Vision and GFN based this report on information received or
obtained, on the basis that such information is accurate and where
represented as such, complete. While at all times having acted in good
faith, neither Single Vision nor GFN and their respective directors, officers
and employees make no express or implied representation or warranty as
to the accuracy, reliability or completeness of the information. As far as
possible all source documents where used have been acknowledged.

• The document is produced as an input into the debate on future strategic
options for biofuels in Australia and if used or copied should be
acknowledged as such.
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EXECUTIVE SUMMARY

Single Vision Grains Australia’s (Single Vision) position on biofuels is that the
Australian Grains Industry needs to take a leadership role in the alternative
energy debate if it is to have a profitable and sustainable biofuels future.
Biofuels are only part of an alternative fuel strategy and not the entire solution to
replacing fossil fuels. Therefore, it is imperative that the Australian Grains
Industry recognise the key findings and recommendations in this Green Paper
and is prepared to act now.

Objective and methodology

Energy and preferably cheap energy is fundamental to our modern lifestyles and
modern agricultural production systems. In response to a number of scenarios
which suggest that this might change, there has been significant growth in the
production of corn based ethanol in the US and the use of renewable fuels in
Europe, particularly biodiesel. This has led to a strengthening of global prices for
biofuel feedstocks including corn, canola, sugar and palm oil. At first glance it
would seem that Australia with its ability to grow similar crops should go down
the same path and develop a significant biofuels industry. So by developing an
Australian Biofuels Industry, how can the Australian Grains Industry benefit?

In considering Australia’s options and in particular the options for the Australian
Grains Industry, three questions need to be answered:

1. Does Australia have a biofuels future?

2. Should the Australian Grains Industry undertake such a journey?

3. What is the goal for biofuels and the Australian Grains Industry?

Finding clear solutions to these questions is not easy as there are multiple
drivers, a considerable diversity of opinion and examples of successful foreign
biofuel industries, whose real value is hard to ascertain given the level of
government subsidy. It is Single Vision’s position that Australia does have a
biofuels future and the Australian Grains Industry should be part of it. In this
Green Paper Single Vision has attempted to distil this diversity of opinion into a
“biofuels story” and to provide direction for biofuels within the Australian Grains
Industry.

The motive for this Green Paper was derived from the strategic document
developed by the Australian Grains Industry Towards a Single Vision for the
Australian Grains Industry 2005 – 2025, which highlighted end user expectations
and requirements for emerging industries for grain related products, particularly;
clarity in potential for grain use in ethanol production and economic
characterisation of this use.

To produce this Green Paper, Single Vision sourced and reviewed articles,
papers, reports and web resources over a period of eight months, facilitated a
two day forum on biofuels, attended and presented at a number of biofuels
conferences and consulted with key industry people and organisations in the
Australian grain, agricultural, scientific, energy, and transport industries.
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Understanding the drivers for a more ambitious alternative energy strategy

The case for developing a more ambitious alternative energy strategy than
currently exists requires an understanding of a wider range of drivers than are
normally used in energy or agriculture discussions. Clearly climate change is
one of these drivers, as much of our CO2 emissions are directly related to the
way we use fossil fuels. As all countries, and leading companies, develop
carbon mitigation approaches, alternative fuels need to be considered as part of
the carbon mitigation portfolio provided they are shown to be economic, efficient
and sustainable. Biofuels grown in a sustainable way can mitigate substantial
amounts of carbon, and are environmentally better, even in quite small blends, in
terms of toxicity and air quality than traditional fuels.

Do we eat it or burn it?

Inside conventional energy policy thinking, most of the evidence suggests that
ethanol produced from wheat or similar grains using current or first generation
technologies is only marginally competitive. There are physical, financial and
existing trade constraints on the amount of ethanol that might be produced in this
manner. It is unlikely that producing ethanol using current technology can do
little more than lessen the impact of rising fuel prices and the benefits of lower
production costs are not always passed on to consumers.

Biofuels can contribute towards Australia’s energy security and the industry is
currently in start-up mode. If food-based feedstocks were diverted to create 1
billion litres of ethanol blended petrol (E10) then approximately 5% of Australian
transport fuel demand would be met. However, diversion of feedstocks would
create tensions with current users of food grains and would transform our
participation in traditional grain markets from food and fibre to energy production.
Drought and low grain production exacerbate these tensions. So the answer for
the Australian Grains Industry is that we eat it in the short term, leverage grain
prices against higher energy prices, and position ourselves as a “fast follower”
ready to capture new and emerging markets.

New technologies leading to second generation biofuels

The case for biofuels is strengthened considerably when emerging technologies
are factored in. With “second generation” technologies such as lignocelluloses
conversion and pyrolysis, “biomass” rather than “food” becomes the primary
feedstock. This means that costs of production reduce, energy outputs as a
percentage of inputs increases almost five fold, and the sustainability benefits
are substantial.

Single Vision’s research and interviews showed that there are high levels of
global investment in these new technologies, which are anticipated to be used in
commercial production in 2010 or shortly thereafter. Their emergence
represents an important future option for Australian grains farmers. It is highly
likely that new and non-traditional grain and agriculture crops such as trees and
algae that move from annual to perennial options will become very attractive in a
world of increased climate variability, energy efficiency and sustainability. The
ability to create such adaptable crops would undoubtedly be assisted by the use
of GM technologies that would deliver environmental and economic benefits to
the farmer and community.

Given that Australia has lagged behind the US and Brazil in establishing a first
generation biofuel industry, it is essential that investment in first generation
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biofuels occurs as an important first step to create the infrastructure required for
a future focused on second generation alternatives.

Investment in biofuels will encourage the creation of a workable market for
producers, processors, distributors and customers, and would promote the
conditions that foster rapidly evolving technologies as well as the research that is
required to ensure that Australian producers are among the first to benefit from
these second generation technologies. This research needs to be undertaken
by the Australian Grains Industry and its associated R&D partners.

Shifting value chains

The availability of these new technologies has the potential to transform the
Australian Grains Industry and the value chains that are traditionally associated
with it. New and emerging value chains based around energy production and
supplementary markets will form part of a new agricultural future, which is more
environmentally sustainable and based on multiple revenue streams.

The journey to this biomass future requires the active participation of government
in creating an alternative energy strategic framework. Such a framework is
essential for the development of new markets and the creation of a roadmap to
make an alternative energy future happen. It will need a better understanding of
the different kinds of value chains that will emerge, and will require immediate
and focussed research for all parts of the future value chain by the Australian
Grains Industry.

Biodiesel

Not all biofuels have the same characteristics. The case for biodiesel has some
similarities with ethanol but is inherently different. Biodiesel, even with first
generation technologies, are competitive as a substitute fuel and can provide
new opportunities for rural and regional manufacturing clusters, which deliver
some protection in terms of energy security for rural Australia. However, the
production of biodiesel will not progress unless there is a policy framework that
recognises that biodiesel and other biofuels operate by combining agriculture,
energy, sustainability and economics.

Policy settings that are appropriate for large distributors are onerous for smaller
scale producers and wholesalers. It is important that the Australian Grains
Industry seeks the recognition and support of the Federal and State
Governments to provide clear policy and investment incentives, support and
leadership through planning, and clarity around tax excise and fuel quality
standards for biodiesel that promotes rather than impedes its production. This
requires immediate consultation with both State and Federal Governments.

Despite the promise of second generation technologies, biofuels are in a sense,
part of the transition to hydrogen based energy systems. Most of the world’s
automobile manufacturers are developing technology in anticipation of hydrogen
as a fuel source. However, while the fuel cell technologies for hydrogen use are
well advanced, the science to create it cheaply and the issues of storage and
distribution, make the arrival of such technologies at least a decade away.
These technologies may be even further away if hydrogen cannot be produced
using cheap renewable sources.
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Act now

The Australian Grains Industry must position biofuels as part of a portfolio of
alternative energy strategies underpinned by an assertive and coherent
government alternative energy strategy. Australia and the Australian Grains
Industry need to act now if they are to prepare a roadmap to an alternative
energy future and deliver alternative revenue streams and benefits for their
stakeholders.

KEY FINDINGS

Behavioural change is required

Changes in energy costs and usage, as well as climate change pose
considerable challenges for the global economic structure through the way we
have designed our cities and in the way we run our lives. We will need to
significantly change our behaviour by reducing our demands (our environmental
footprint) on the earth’s non renewable resources and in particular, our over
reliance on fossil fuels that support our modern industry and our aspirational
lifestyles. We need to do this sooner rather than later.

Energy security plan

The Australian economy will become increasingly vulnerable to changes in oil
price. This is of real concern given that Australia currently enjoys one of the
lowest costs of petrol in the world. It is important therefore that Australian’s think
about and plan for better energy security to underpin our economic future and
social development.

Reduce environmental footprint

The focus on reducing our environmental footprint will be one of the key planks
to economic competitiveness for both societies and organisations in the 21st

century. Biofuels are part of the solution, not just because they are renewable but
because they start to reduce our dependence on fossil fuels.

Resources to develop biofuels are problematic

The development of a biofuels industry represents a significant opportunity for
the Australian Grains Industry. However from an environmental perspective, it
would seem that first generation biofuels are in general terms, less sustainable
than is desired. There are also big resource questions about the impact of large
scale harvesting of grains and biomass on Australia’s ecosystems and whether
we will have sufficient water to support feedstock demand.

Focus on and invest in second generation technologies

Based on likely feedstocks, soil types and erratic weather, it is unlikely even from
a whole of agriculture approach that Australian biofuels, using first generation
technologies, are anywhere near as competitive as those in Brazil and the US.
This suggests that the most attractive future for Australia lies in what are termed
second generation technologies. It is critical for the Australian Grains Industry to
focus on this longer-term opportunity.
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Changing value chains shift agriculture to a Bioeconomy

Second generation biofuels and other new bioproducts will have very different
value chains compared with traditional products. As new products emerge, they
will create some tensions within existing market structures. The future suggests
that agriculture is unlikely to remain in its traditional form, either economically or
socially, due to this shift into new products combined with other environmental
impacts such as water availability. In this new space, agriculture is more
appropriately defined as the “Bioeconomy”.

Research and development needs to be undertaken immediately

If Australia intends to develop a second generation biofuels strategy then
considerable research is required to understand the implications for Australia.
The time to develop a research portfolio to increase this understanding is now.
Part of this research must focus on understanding the types and quantities of
biomass that the biofuels industry would require. Some of this biomass will come
from forestry thinning, some from traditional agricultural waste, some from
purpose grown crops and some from algae. GM technology will have an
important role in the development of biofuels feedstocks and there are important
environmentally sustainability and water implications to be considered. The
Australian Grains Industry through its lead research organisations GRDC and
CSIRO need to initiate research into suitable second generation feedstocks and
their production.

Australia and the Australian Grains Industry require a biofuels roadmap

A future Biofuels Industry based on second generation technologies requires a
clear and transparent roadmap. Such a roadmap needs to be set within a
coherent alternative energy framework at a whole of government level. Within
the roadmap two clear phases can be identified. The first is an opportunistic
phase that creates a market framework using first generation technologies,
focuses the research required for Australia to obtain the best possible advantage
from second generation technologies, and explores possible partnerships. The
second phase focuses on managing what is likely to be a rapid transition from
traditional agriculture to the new Bioeconomy. Peak industry bodies that
represent all sectors of the Australian Grains Industry must collaborate and
prepare a biofuels roadmap.

New opportunities and emerging markets for producers

Biofuels and bioproducts including starch, ethanol and agriceuticals represent
opportunities for Australian grain growers in new value chains. In the future,
producers may find themselves engaged in the energy market rather than the
traditional food and fibre market and may commit to long term contracts. These
new value chains sitting alongside existing ones will undermine current industry
coherence and potentially represent a change as profound for agriculture as
“digital” was for communications. The Australian Grains Industry needs to be
prepared for this change.

Biodiesel can provide environmental, social and economic benefits

Biodiesel has a number of environmental benefits over conventional diesel and if
they are cost competitive should be encouraged as a preferred fuel source. The
issues for biodiesel are the same as for other biofuels although there are
opportunities to create a different set of value propositions which have significant
small scale and or regional benefits. Consideration should be given to
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encouraging such benefits through the development of regional clusters of
biodiesel plants. The establishment of state based pilot plants for the production
of biofuels should be acted upon by the Australian Grains Industry as
international models have demonstrated considerable employment opportunities
together with the growth of a number of supportive industries culminating in
grower fuel security. The Australian Grains Industry needs to implement a plan
for such a proposal and at the same time work with government to establish clear
fuel quality standards and clarity around tax excise to establish a meaningful
biodiesel industry.

The emergence of a sustainable biodiesel industry requires a different framework
from that which is focused only on large scale production. It requires a more
cooperative approach to the sourcing of feedstocks, the development of a
wholesale market that accommodates participation by both small and large
players and has an agreed standards regime appropriate for a large number of
participants.

Time to act now

An immediate focus on a roadmap for second generation biofuels, within a
broader alternative energy portfolio, would position Australia and Australian grain
producers to “fast follow” the rapid evolution of technologies that will create the
21st Bioeconomy. This is not a time to have a crisis of imagination but for the
Australian Grains Industry to act cohesively and prepare a biofuels roadmap and
action plan.

At a glance – Single Vision’s 10 point plan for biofuels in the Australian
Grains Industry

NOW 20152010

Taking the opportunities as they arise

1. Provide leadership by driving debate and
developing an alternative energy strategy

2. Utilise first generation biofuels to develop
infrastructure platforms

3. Leverage grain prices against global fossil
fuel pricing

4. Primarily focus on food production while
exploiting markets for first generation biofuels
technology

5. Research and development into second
generation technologies and feedstocks

6. Promote and develop biodiesel production
within rural communities

7. Resolve tax, quality and policy issues around
biodiesel production

8. Qualification of land use issues and
environmental demands

9. Create post 2010 roadmap with Governments
10. Supportive partnerships with key shapers of

second generation bioproducts

Biomass for Bioproducts

1. Early establishment of second
generation production plants and
feedstock

2. Understanding of how landscape and
rural sector will change

3. Creation of agreed standards
4. Targeted strategies to encounter

customer switch
5. Minimising of disruptions caused by

shift in value chains
6. Reduce environmental footprint
7. Maximise GM technology for feedstock

production
8. Reduce CO2 emission assisted by the

establishment of carbon credit trading
9. Shift from a food & fibre model to a

Bioeconomy model
10. Develop awareness and educational

programs on biofuels and emerging
markets
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WHAT IS DRIVING A RENEWABLE FUELS FUTURE?

Energy and preferably cheap energy is fundamental to our modern lifestyles and
modern agricultural production systems. In 2005 global oil prices spiked. They
reached US$75 a barrel and have remained stubbornly around US$60 a barrel
since. This spike has seen the world’s largest consumer of oil, the United States
of America; establish tax incentives for corn based ethanol. These are designed
to boost the energy security of the US by reducing its dependence on the Middle
East where most of the world’s super oil fields are located.

This outcome has seen spectacular growth in ethanol production in the US from
1.2 billion litres in 2000 to 3 billion litres in 2003. Shortly, US ethanol production
is estimated to exceed double the 2003 volume. Similar rates of growth have
also occurred in biodiesel production not just in the US, but in Europe where the
European Union has set voluntary targets of 2.5% by 2005 and 5% by 2010. It
should be noted that not all EU member states are on track to meet these
targets. The investment in biofuels in Brazil, Europe and the US has resulted in
a steady improvement in global grain commodity prices which has benefited
Australian producers. While there are a number of complexities, sugar prices
have more than doubled and grain prices are now in the $180 - $350 per tonne
range.

So the question arises, should Australia adopt a similar policy? At first glance it
would seem that Australia with its ability to grow similar crops should go down
the same path and develop a significant biofuels industry. This paper examines
the issues and merits of the Australian case and the potential impacts for grains
and other agricultural production in Australia. It also explores some of the
strategic choices that are available.

By developing an Australian Biofuels Industry, how can the Australian Grains
Industry benefit? In considering Australia’s options and in particular the options
of the Australian Grains Industry, three questions need to be answered:

1. Does Australia have a biofuels future?

2. Should the Australian Grains Industry undertake such a journey?

3. What is the goal for biofuels and the Australian Grains Industry?

Any scan of the global thinking and literature on biofuels will find a significant
diversity of opinion on the pros and cons, considerable complexity, and shifting
conclusions as government policy approaches change, technology evolves and
the issues are better understood. With this complexity it is all too easy to argue
that the best course is to just do nothing. Indeed with rising wheat and sugar
prices due in part to the US diversion into biofuels, and the Brazilian acceleration
of their investment as the world’s largest sugar producer, this is the reality of the
current situation. But if this is the way forward then others will define our future
for us and we perhaps will forgo the most important investment of all - aspiration.
Aspiration requires a sense of what the future goals are and a view about the
journey to achieve it. Within this paper we have tried to define what both the
goal and the journey might be.

The “Biofuels Option” has had extensive coverage in Australia and offshore as
European and US organisations react to the opportunity. This has created a vast
plethora of papers and conferences on the subject, although much of it is
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Figure 3: Change in global temperatures between 1980 and 2003 (Source NASA
Goddard Space Flight Center Scientific Visualization Studio www.svs.gsfc.gov).

Climate change is in many ways, symptomatic of a rather neglectful approach by
humans to the environment. Most contend that the prime driver of this change is
the amount of CO2 being put into the atmosphere and that most of this is caused
by the effects of human activity. Carbon emissions have more than doubled
since 1955 and if nothing is done will be at least triple those of 1955 by 2055
(figure 4). Much of this carbon can be directly attributed to our use of fossil fuels,
especially coal, oil and natural gas.

Figure 4: Extrapolated level of carbon emitted per year in billions of tons to 2055
(Source: www.princeton.edu/~cmi/resources/stabwedge.htm.)

Recent studies are now starting to estimate the effects of climate change and
other consequences of environmental neglect on economies. Despite
considerable investment in environmental sustainable practice, China for
example, spends the equivalent of 14% of its GDP on an annual basis mitigating
the effects of floods, dust storms and another 8% on toxic environment issues. xiv

In the short term these percentages are likely to increase. Nicholas Stern the
British Chief Economist in a major review commissioned by the British
Government on October 2006xv states that: ”if nothing is done the economic
costs of climate change will cost upwards of $9 trillion. This is more than the
costs of the two world wars last century and the great depression of the 1930’s.”
If this wasn’t bad enough, he goes on to conclude, “We have 10 years or less to
make the changes before the systems effects of climate change become
irreversible.”

Talking about climate change and its accelerating effects is both disturbing and
confronting. This is because it will require humans to significantly change their
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behaviour and in particular their over reliance on fossil fuels that support our
modern industry and our aspirational lifestyles. It is possible that the sceptics are
right, however if they are wrong, then the system-effects of doing nothing simply
because it doesn’t really suit us would be disastrous.

2. AIR QUALITY IN CITIES
How we use energy and in particular transportation fuels matters. This is in part
due to the fact that by 2007 most of us, for the first time in history, will live in
cites, thus concentrating the effects of consuming 75% of the world’s resources
on 2% of the world’s surface. We will in the process, expel half used fuels,
create considerable waste and make the water that we need to survive toxic.
Worse still, we have designed “sprawl cities” which require auto dependence and
“super cities” that have become intense and polluted heat islands.

Given that Australia is one of the most urbanised nations in the world issues
about air quality are important. A controversial but compelling study by Ray
Kearney suggests that “Twice as many people died in Sydney in 2000 from air
pollution than from road accidents (Australian Bureau of Regional Economics
Report, September, 2003). The cost of health impacts from vehicle pollution in
Sydney alone is between $2 billion and $3 billion annually. Children are more
susceptible than adults (except the elderly) to the adverse effects of air pollution
(CATF Report, February, 2005). Yet, perhaps because these effects are less
visible and dramatic than road accidents, very little seems to be done to address
this deplorable situation”.xvi

Biofuels in quite small blended amounts have been shown to reduce particulate
and other toxic effects of petrol and diesel. However, in a world of unconnected
silos of thinking the linkages between health and energy are rarely made.

Further, the use of renewable fuels will only have short term benefits unless we
begin to design for a world which reduces auto dependence and creates systems
which, by definition, mimic natural ecosystems.

3. ENERGY SECURITY TO PROTECT ECONOMIC AND
SOCIAL DEVELOPMENT

Australia has passed its peak of self sufficiency and is rapidly increasing its
dependency on oil from overseas. ABARE predicts that Australian self
sufficiency in oil will decline from 78% to 49% by 2030 (figure 5). What this
means is that unless Australia can access a broad portfolio of alternative sources
of energy, the percentage of its exports required to pay for the oil required
increases significantly. It is estimated that the value of Australian oil and
condensate production will fall from $15 billion in 2005 to $4 billion in 2015. In
the same period the value of gross imports will increase from $11 billion to
approximately $19 billion.
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Figure 5: Australian Petroleum Production & Exploration Association forecasts
for Australian oil production and consumption (Source: APPEA)

The Australian economy will become increasingly vulnerable to changes in oil
price. This is of real concern given that Australia currently enjoys one of the
lowest costs of petrol in the world. It is important therefore that Australians think
about and plan for better energy security to underpin economic and social
development.

4. RENEWABLE ENERGY FUTURES & NEW
OPPORTUNITIES FOR RURAL AUSTRALIA

There is a range of uncertainties about Australia’s energy future and in particular
Australia’s transport energy future. It is possible that there might be more fossil
fuel discoveries and that with cost effective extraction and processing there could
be real benefit. There is also a significant diversification into Liquefied Petroleum
Gas (LPG) and Compressed Natural Gas (CNG), although previous attempts to
mainstream natural gas in Australia failedxvii. Given the shift in thinking about
energy security, consideration should be given to a review of how and when
natural gas might be used. It is also possible in the medium term future that new
technologies will allow us to easily convert gas and coal to liquid energy.

All of these alternatives should be set against potentially reduced demand
through better engine technology and consumer behaviours, which reduce their
reliance on increasing energy costs. In the longer term it is possible that
technology will solve the issue of cheap hydrogen extraction and will therefore
usher in a new era of cheap energy. This scenario, however, is some way off.

Fuels from renewable sources fit into this mix. In the US, ethanol made
principally from corn is seen as a key plank in the country’s energy security
policy. The sheer scale of the US development has not only impacted world
grain prices but is seen as an exciting new industry for struggling agricultural
producers in Australia. A whole range of proposals for ethanol and biodiesel
plants, in part driven by a number of federal fuel excise breaks have either been
mooted or started in Australia.

Energy security also extends to fossil fuel sensitive products like fertiliser. It is
well documented that Australia’s soils are relatively poor and require significant
fertiliser inputs to match globally competitive production levels. With rising oil


