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Crude oil* price 1999-2009
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Oil Demand Growing

e Current oil demand ~ 87m bpd
* Projected oil demand ~ 116m bpd by 2030

* Problems with increasing output
— Increasing effort (offshore, remote/hostile)
— Production constraints (aging facilities)
— Non-OPEC reserve decline
— Terrorism
— Geopolitical tensions
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Projected global oil production to 2050
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Oll Vulnerability

* WiIll everyone experience the effects of
Increased (and unstable) oll prices
equally?

— Urban areas
— Rural & regional areas



Whcei
The VAMPIRE Model

What is 1t?

Vulnerablility Assessment for Petroleum and
Inflation Risks and Expenditure

What Is its purpose?

Urban area assessment of rising petrol prices
and mortgage interest rates




W GHERLD

The VAMPIRE Model

Use 4 variables --

Car dependence
1. journey to work by car (driver or passenger)
2. households with 2 or more cars
Income
3. median weekly household income
Mortgages

4. proportion of dwelling units that are being
purchased



Vulnerability Assessment for Mortgage, Petrol and Inflation Risks and Expenditure
2001 Census Data Analysis of Brisbape

Marsin Date 18 Juna 2008
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2001 Vampire
Index for the
Brisbane Urban
Area

Kilometres.

Brisbane VAMPIRE
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Vulnerability Assessment for Mortgage, Petrol and Inflation Risks and Expenditure
2006 Census Data Analysis of Brisbane

Vorascn Dale 16 Je 2008
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2006 Vampire
Index for the
Brisbane Urban
Area
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Vampire Index Change
(2001-20006) for the
Brisbane Urban Area
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Sunshine Coast Regional Council
VAMPIRE 2006
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What about Rural & Regional
Areas?

 Rural areas are potentially highly exposed to
higher fuel prices because:

— Agriculture production is petroleum intensive
» Fuel for machinery
» Fertilizers and pesticides

— Transport costs
» Getting materials to the farms & ranches
» Getting ag products to market
* Few alternatives available
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Some examples:

Crop Energy (MJ/ha) Diesel equiv (L)
e Rice 49,720 1275
e Soybeans 10,085 256
e Potatoes 71,845 1842
e Sorghum 44,132 1132
e« Corn 33,953 871
 Wheat 17,736 454

(US values; Source Pimentel et al (2007); 1 L diesel 39 MJ)



Rural & Regional Ol
Vulnerability

e Second year of a three-year project to:

— Examine impacts of increasing oil prices on
rural industries and landscapes

— Create a rural oll vulnerabillity index (similar to
the VAMPIRE index for urban areas)

— Apply index to three case study areas

 Research funded by a Land & Water
Australia Innovation Grant

14



Agricultural Production Model

- Land use (crop type)

- Crop output (tonnes/ha)

- Mechanical energy (L/ha)
- Application energy (L/ha)

Convert input units to MJ to obtain
energy per unit of crop output

A 4
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Transport Model — Road versus Road & Rail Haulage
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Transport route (road only)
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Transport route (road and rail combined)

e Agriculture
locations

~— =~ 7 Rall

= Road

D Destination

Loading
station

/< X X
X X X X
\’_ X X X
~\
X X X
N
a
N

18



Case Study Areas
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South Central QLD

Roma Regional Councill

— Semi-remote
— Dryland
— Limited crops
— Rail link

— Dispersed small
settlement patterns
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Western Brisbane Corridor

e Gatton
e Laidley
 Ipswich

— Within Brisbane Region

— Peri-urban zone

— Mix of dryland and wet crops
— Dense transport links

— Mix of small and large urban
areas

(subject of major GU peri-urban
study)

21



Northern NSW

Tweed Shire
Byron Shire
Lismore Shire
Ballina Shire

— Regional context
— Dryland and high rainfall

Z0nes

— Mix of broadhectare and

niche crops

— Rail and road links
— Mix of settlement patterns
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Vulnerabllity in Case Study Areas
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Model Outputs - Roma

ROMA to Brisbane port (residual/native pastures)
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Model Outputs - Roma

ROMA to Brisbane port (sown pastures)
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Model Outputs - Roma

ROMA to Brisbane port (cereals excluding rice)



Model Outputs - Roma

ROMA to Newcastle port (cereals excluding rice)



Model Outputs — NE NSW

North NSW to Brisbane port (residual/native pasture

s)



Model Outputs — NE NSW

North NSW to Brisbane port (sugar cane pastures)
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Model Outputs — West SEQ Corridor

West SEQ to Brisbane port (residual pastures)
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Model Outputs — West SEQ Corridor

West SEQ to Brisbane port (sown pastures)
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Model Outputs — West SEQ Corridor

West SEQ to Brisbane port (other vegetables)
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Importance for Planning

« Vast spatial scale of agricultural activities
« Agricultural activities In peri-urban areas

 Rural land owners and leaseholders
provide important land management
services
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Possible Implications for the
Future

e Change In the intensity, type and
distribution of agricultural production
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Shifts in transport modes from
road trains to .....
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Restructuring of settlement patterns to concentrate around transport nodes
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Thank You

Questions or comments can be directed to me at:
n.sipe@aqriffith.edu.au
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