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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 oil
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
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Production is on the cusp of decline.
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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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Oil Price Logarithmic Chart
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What that will do to Food
and Gasoline Prices

Median Oil Price % Increase in Food
Oil Price Contained Prices from 2009 Level
per bbl pergallon

$120 $3.33
$140 $3.80
$170 $4.52
$200 $5.23

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

Percent
70

[ Fertilizer

I Fuel, lube, argfgi electricity

60 —
50
40 —
30 -
20 —

10 —

Sorghum Oats Wheat Corn Barley Rice Soybeans Cotton

Energy-related expenses, selected crops, 2007-08 average

$ per acre
250

[ Fertilizer

200 — B Fuel, lube, and electricity

150 —

100 —

Sorghum Oats Wheat Corn Barley Rice Soybeans Cotton

"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.
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Variation with Oil Price

Gasoline Prices
as at May 2011
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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.



The rate of Chinese import demand growth

Increases from here.
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Coal-to-Liquids in China is
advancing rapidly.

A Three Fischer-Tropsch and one liguefaction 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



Energy Density of Transport Fuels
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Tunisia: The Arab Spring began with a vegetable

vendor, but what they mainly eat is wheat.

400
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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
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Afghanistan T something like this will happen.

Wheat imports cease due to
physical lack of grain or lack
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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.
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By 2030, Egypt will be needing the equivalent

80

70 -

60 -

50 -

40 -

30 -

20 -

10 -

0

of 100% of US wheat exports.

United States: Wheat /\\/

/\/\/ Net Exports

Domestic Consumption

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 20188



The mandated ethanol requirement has brought
the future forward in terms of food scarcity.
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US Production could feed 1.5 billion people directly.
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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.

Russia: Wheat
1987 - 2010
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Australi a doesnot hayv
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The total 1s about 2,200 million tonnes.

World Production of Major Grains 2009
311 kg per capita
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Inherent Land Quality Assessment
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Brazil will need a lot of fertiliser to remain productive.




Major Potential Sources of Increased
Grain Production

US T mandated ethanol increased corn
production by 100 mtpa, total potential may be
200 mtpa.

Russial 40 m ha currently growing nothing,
possibly an extra 90 mtpa of wheat

Brazil i 190 m ha could be put under grain at a
yield of 2 tonnes per ha for 380 mtpa of grain.

The total is 670 mtpa which might feed 1,675
million people at 400 kg per capita.



Net Trade in Food
2000 - 2002
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Source: UN Food and Agriculture Organisation



Yearly Growth Rate (percent)

World Population Growth Rates 1950 - 2050
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Russia currently imports 46% of its food i will require a big price signal
to increase production.

Undeveloped Brazilian land is a long way inland 7 will require higher
prices to support the road and rail buildout.
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Arctic not melting

AMSR-E Sea Ice Extent

Z011,/09/29

|
IARC-JAXA

16 | | | | |

—h —h
o [V}

Sea ice extent (x10 "~ 6 km2)
oo

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec



The temperature of the planet is the

same as It was 30 years ago.
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With temperature dropping into 2012
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Degrees Celcius

1.8

Carbon dioxide is tuckered out as a

greenhouse gas.
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The Worl d wonot stop ha

just because they are inconvenient.
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Sunspot Cycle Length Relative to Temperature
Armagh, Northern Ireland 179617 1992 Butler and Johnson



