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Centrality of Energy

e Energy inputs in modern economies are responsible for
50% of economic production but only about 5-10% of input
(factor) costs (Kummell and Lindenberger, 1998 and 2000)

e Ecological prices of fossil energy are 5-7 times higher
than the market prices (using the ecological pricing
approaches developed by Costanza etal. (1997) and
applied by Patterson (2002)

e The eMergy approaches developed by HT Odum suggest
that oil at US25 per barrel is underpriced in ‘system
process’ terms by a factor of 10
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Energy Use per Capita
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Driver 5: Energy Futures
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° IS petroleum a stock or a ﬂow ? 019351Q01M5195019551s;so1935197019751930198519901595
* The era of relatively cheap, easily available petroleum

* Rangelands and new energy production
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Fuel Cells

FueL CELLS ARE HERE TODAY

All of these projects are out in the real world,

showing the power and energy of fuel cells today.
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Engines and Fuel Cell Electric Vehicles

Well-to-Wheel CO;-Emissions (Trends) 30
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Alcohol Fuels from Biomass

METHANOL

* Thermal process

* Yields of 40% and up to 50% by weight
* Well developed industrially

ETHANOL
* Biological digestion process
* Yields of 16% (wood) to 40% (sugar cane)

- Still developing: carbohydrate economy



Three Transitional Pathways to a
Biomass Fuel Cycle

- The BASE CASE

« METHANOL plus biomass electricity

« ETHANOL plus biomass electricity

- A RADICAL ECONOMY based on methanol

JUDGING FEASIBILITY
* GDP growth rate and per capita physical affluence
* CO2 emissions, energy intensity of GDP, employment

- Biomass area, energy ratio, oil import replacement




Headline Indicators for Whole Economy
Base Case 1980 to 2050
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Forest Plantation Area Wood Required for Methanol
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Ratio Output to Input
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DRAINAGE
| FROM LANDSCAPE
1 to 10 mm/year

LEAKAGE INTO
LANDSCAPE FROM
BENEATH ANNUAL
CROPPING

15 to 150 mm/year

s
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Profitability

Currently profitability
of broadscale
agriculture 1s low, L.e.,
80% of profit comes
from 0.4% of ag-land

and rangeland.

B Area which generates §0% oftotal PFE (86/97) o
Agricultural Land E xtent

NLWRA, 2002







Potential woody biomass production

Revegetation | Area | ST | AL | eod vied
(M) (M) (M)
20% 12 180 90 36
30% 18 270 135 54
40% 24 360 180 72







Cumulative discounted cash flow 400mm rainfall zone
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Product options

Product group Product type Market size
Meat Large
Grazing Wool Large
Manufactured feeds Medium
Sawn wood (specialty, construction) Large
Wood Panels (particle, MDF, OSB, composites) Large
Processed wood (pulp/paper, charcoal) Large
" Electricity (+ industrial heat, desalination) Large
Bioenergy Transport fuel (alcohols, biodiesel) Large
. Extracts: oils, gums, tannins, resins Large
Chemicals Derived: pyrolytic liquids Medium
Staple food Large
Food and Bush tucker Tiny
flowers Ingredients Small
Flowers Tiny

Size ratings: Large >1 M ha, medium 100 000 - 1 M ha, small <100 000 ha.




Product prospects ~ 2020

Product group Product prospects ~Area
. Historically over supplied. Preference for herbaceous
Grazing perennials I Mha
Sawn wood only competitive in wetter 20% 1 M ha
New SRCs produce competitive feedstocks
Wood Rapid market expansion for panels
Depletion of tropical forests 4 M ha
Greenhouse conventions increase market share
Greenhouse conventions increase renewables share
Bi Declining reserves of low cost petroleum.
10€NErsy Rapid technology development in alcohols 5M ha
Consumes low value fractions of SRCs
Chemical Extracts are low cost co-products | M ha
cmicals Bioenergy technology makes chemicals viable
Food & flowers Negative terms of trade, dominated by the ‘big 12 0.1 M ha

Tighter regulation of new food crops




Integrated mallee processing feasibility

CSIRO:

R&D since

1970s >$2 million
spent

study

Enecon:

Licensee for CSIRO
Developed ITP concept
Study manager

Oil Mallee Co &
CALM:

R&D + planting through
1990s cost

>$18 million

900 growers

17 million trees

1999 - ITP
Feasibility Study
~ $250,000

Enecon (2001). Integrated tree
processing of mallee eucalypts.
RIRDC publication 01/160

Feed costs
Carbon trials
Plant costs
Financial analysis

JVAP funds
through RIRDC
Industry funds through

Western Power Corp.




Steam

7y > Turbine > Electricity
Whole Boilers: P Combustion
Tree Internal & WH ™ Staam & WH Boiler
Feed Heat Heat Water Gas
| Acty Activatei
Charcoal - / - Carbo’”







Enough-ness!

e Will increasing per capita consumption (forever) lead to a
better life of all Australians

e How do we deal effectively with the increasing
polarisation of the *haves’ and ‘have nots’ without burning
the floorboards to keep our toes warm

« Can we reconnect urban and rural Australia in ways that
are mutually advantageous

e Could we make the gradual transition from the
consumption-driven to an investment-driven economy

e Can we find a productive place at home for a $600 billion
(and growing) pool of our own superannuation funds (and
make the place better at the same time)



Mona Lisa
Investment
Vehicles

e Act as large sinks for capital

e Slows down (or does not sﬁmulate)'
fossil energy consumption in
medium—long term

» Wide range of crosscutting effects
e Capital growth not yearly returns
e Cascade of social positives

e Generate new export opportunities



Leveraging The Future

e Understanding the essential linkages between

consumption, affluence, economic growth, energy and
carbon

e Designing regional responses to energy self sufficiency,
carbon neutrality and industry renewal

« The ‘biomass economy’ and investing positively in
landscape renewal

e New investment vehicles for Australian superannuation
funds

e Searching for the new Adam Smith, and a new economic
paradigm with a ‘visible hand’











