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The OIl Price: What will drive everything.

NOne day we wi | | run
today or tomorrow, but one day we will
run out of oil and we have to leave oll
before oil leaves us, and we have to
prepare ourselves f or

Fatih Birol, Chief Economist of the
International Energy Agency

3'd August, 2009



The most successful economic

prediction ever made

LOGISTIC DECLINE PLOT FOR THE USA LOGISTIC GROWTH CURVE FOR
CRUDE OIL PRODUCTION FOR THE USA
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King Hubbert predicted in 1956 that US
oil production would peak in 1970.




US production decline has entered its
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The oll discovery rate peaked 50 years ago.
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World Oil Production
Logistic Decline Plot

Halfway through the —
World's oil endowment
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This is the cheap stuff - does not include shale oil, tar
sands, natural gas liquids.




The decline will be 1.5 million barrels/day/year.
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Historic Oil Price
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The oil price will drive nuclear plant

building.
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Non-OPEC production will fall 20 million
BOPD by the end of the decade.
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Western Hemisphere production contracts
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The oil price is up despite the weak economy.
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Oil Price Logarithmic Chart
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What that will do to Food
and Petrol Prices

Median  Oil Price % Increase in Food
Oil Price  perlitre  Prices from 2009 Level
per bbl inc.excise

$120 $1.35
$140 $1.48
$170 $1.67
$200 $1.86

Inherent oil oversupply ended in 2005 and
food oversupply is in the process of ending.

The combination will send food prices
much higher.



Energy-related inputs relative to total operating expenses, 2007-08 average
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"Impacts of Higher Energy Prices on Agriculture and Rural Economies”
by Ronald Sands and Paul Westcott. USDA




Based on the USDA figures and a
US$200/bbl oil price:

Wheat operating costs will be 60%
higher in 2014.

Corn operating costs will be 58%
higher in 2014.



We have produced 75% of the oll
found to date.

Australian Oil Production
Logistic Decline Plot

c
.9
e
o
=
O
(o]
-
o
[«]
.2
e
3
=
S
>
[ &}
>
K]
o
]
:E
.2
=]
c
.9
)
J
=
=]
(@]
et
a.
m
=
c
c
<

4000 6000 8000
Cumulative Australian Oil Production in Million Barrels




[e)
-
b
()]
o
-
(o)
(¢}]
—
-
—
()]
Q.
&
<L

Variation with Oil Price

Petrol Prices as at
November 2011

:
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Oil Price and
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$100 $150 $200 $250 $300
US$ per barrel

Australians are paying US$190/bbl for petrol,
Germany US$340/bbl



The optimal solution

Rebuild the energy sector:

1. Coal-to-Liquids (CTL) and compressed
natural gas (CNG) replaces declining oll
production.

2. Nuclear replaces coal for power generation
as coal becomes too valuable as CTL
feedstock.

3. Develop thorium reactors to replace
uranium in nuclear energy.



China is leaving oil before the rest of us.
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Coal-to-Liquids in China is
advancing rapidly.

A Three Fischer-Tropsch and one liquefaction plant
commissioned.

A A further three Fischer-Tropsch plants under
construction.

A Total planned production in excess of 600,000
barrels per day.

AFrom ASI ACHEM 2011: AChi ne
pay active efforts in preliminary works for mega size
CTL projects starting from 2011 and may realise
commissioning of such projects before the year
20150
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What coal-based production would
require per tonne of wheat

50 kg for urea

2 kg for phosphate fertiliser
10 kg for pesticide

26 kg for diesel

88 kg total of coal

The WA crop of 9 million tonnes would
require 800,000 tpa of coal.



USS per barrel
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Why grain prices went down for 70 years.

1930 1975 2010 2010 vs 1930
% change
Population 2 billion 4 billlion 7 billion 250%
Wheat 127 355 682 437%
Corn 113 324 817 623%
Rice 89 360 679 663%
Barley 41 150 147 259%
Rye 47 24 17 -64%
Oats 64 48 24 -63%
Total 481 1261 2366 392%

Those trends will now cross over.




Tunisia: The Arab Spring began with a vegetable

vendor, but what they mainly eat is wheat.
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Yemen Is on its way to being a failed state.
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Yemen Grain Consumption
1968 - 2010
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Afghanistan T another basket case

Afghanistan Wheat Consumption
.| 1960 -2010
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Afghanistan T something like this will happen.

Wheat imports cease due to
physical lack of grain or lack

1960 - 2025: of finance \
Food imports will stop at some future

point

Population of Aghanistan

Planting
«~ disrupted and

some seed
US Involvement grain eaten

| Natural carrying capacity of
Afghanistan based on 3 mtpa
of wheat production

Millions

Population reduced to /
two thirds of natural

carrying capacity
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Pakistan

Pakistan Wheat Production
| - up five fold in 50 years
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If population growth keeps going
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By 2030, Egypt will be importing

twice as much grain as it grows.
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Fuel is also subsidised in Egypt - the Muslim Brotherhood

will have a hard time balancing the budget.

1.00
Egypt: Oil Production
and Consumption
1965 - 2020 Historic I Projection
0.80
= . .
.-';-,“ Qil Consumption
o 0.60
o
W
E
3
= 0.40
o
E |
0.20 - I | I ' |

0.00 ”‘
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020



By 2030, Egypt will be needing the equivalent
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The mandated ethanol requirement has brought
the future forward in terms of food scarcity.

United States: Corn
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US Production could feed 1.5 billion vegetarians.
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US Production of Major Grains
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Brazil might outrun its population growth, but
how much of the Amazon is left to clear?

Brazil Soybean and Sugar Exports
1960 - 2010

Protein content of:
Soybeans 38%
Wheat 12%

30

In protein content, Brazil's soybean
exports equate to 100 mtpa of
wheat.
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I Projection

Mexico Oil Production and Consumption

1965 - 2021
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Russia struggles with weather events and

a command economy.



