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Drivers of the Biofuels Industry

* Ethanol
— States ban or restrict MTBE
— States mandate ethanol inclusion
— Subsidies
— High energy prices

* Bio-diesel
— Low sulfur requirements for diesel
— Subsidies
— High energy prices




Rapid rates of expansion last several years...
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Increases the demand for corn...

Annual Ethanol Production and Corn Used for Ethanol
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Existing and new ethanol plants
Source: Renewable Fuels Association (RFA)

10/9/07 — 202 plants / capacity of 13.45 bgy

Current ethanol plant capacity: 132 plants, 6.93 billion gallons/year

Expansion and new construction plant capacity, 80 plants, 6.48 billion gallons/year

% of Acres Needed for Current Ethanol Production*
Source: USDA NASS and KSU

* Based on 2002-06 avg yield and 2007 acres e

Some states clearly are relying on importing corn




% of Acres Needed for Current + Expansion Production*

Source: USDA NASS and KSU

* Based on 2002-06 avg yield and 2007 acres

Ethanol expansion is going to create some interesting dynamics...
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Prices, profitability, etc.
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Crude oil prices are at historically high levels...

Monthly Crude Oil Prices, Jan 1997 - Sep 2007
(Oct 2007 - Dec 2008 forecasted -- 10/19/2007 futures prices)
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High oil prices translate into high gas prices...

Monthly Crude Oil and Gasoline Prices, Jan 1997 - Sep 2007
(Oct 2007 - Dec 2008 forecasted)
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Positive correlation = higher gas prices leads to
higher ethanol prices...

Monthly Average Rack Prices, FOB Omaha
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CEBOT Ethanol Futures versus NYMEX RBOEB Futures
January 1, 2006 - Present
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But, prices can be much less correlated
in the short run...
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RBOB (reformulated blendstock for oxygenate blending)

A EME/Chicagn Board of Trade Company.




Basis: Chicago Cash Ethanol - NYMEX REOB Futures

January 1, 2006 to Present
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Historical ethanol margins
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Center for Agricultural and Rural Develapment (CARD), hitp:/jwww.card.lastate edu/, lowa State University, Ames, Towa

40

Margins lowest they have

35 been in over 2 %2 years
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Ethanol margin forecasts = Expansion?

Center for Agricultural and Rural Development (CARD}, http://www..card.iastate.edu/, lowa State University, Ames, Towa
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Ethanol Profitability...

=
o

9
8
7
6
5
4
3
2
1
0

Corn price that would cover variable costs
leverage ratio =0 %

subs&man mandates  subsidy freemkt  82-06
-.- O == A -

Pt

82-06 average

$40 $50 $60 $70 $80
Crude oil price, $/bbl

How much ethanol will be
produced going forward?
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Projected Corn Ethanol Production
expect 12 bil. gal. in 2016/17— 30% of corn crop
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Source: Collins, K. “The New World of Biofuels: Implications for Agriculture and Energy.”
EIA Energy Outlook, Modeling, and Data Conference, March 28, 2007
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@ Energy Information Administration

gy Statistics from the LS. Government

Projected Corn Ethanol Production
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Source: Energy Information Administration, Report #DOE/EIA-0383(2007), February 2007
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Projected U.S. Ethanol Production

Source: Chad Hart, CARD, lowa State University — Spring 2007
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Annual U.S. Ethanol Production -- Actual and Projected
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Future ethanol production?

* Not sure who's crystal ball to believe
— Hard to predict politics

* Impact of cellulosic ethanol?

* Most predictions in the 11-15 bgy range
over the next 3-5 years
— Reflects current capacity
— Approximates E-10 nationwide
— What does this mean for corn acres?

36




Corn acres, yields, etc.
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U.S. Corn Acres and Yield
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Average annual % change = 0.49% (planted); 0.64% (harvested); 3.37% (yield)

Geometric growth rate (50-52 to 05-07) = 0.04% (planted); 0.14% (harvested); 2.49% (yield)
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U.S. Corn Yield -- Actual and Predicted

100

80

Yield, bu/ac

60

40

20

200

180 —e— Actual yield A

160 ——38-07 trend + L
78-07 trend y

140 ——93-07 trend I

120 I

© ¥ N O 0 © I N O 00 © < N O 0w © I

~ 0 O OO O o N OO M g 1 © N~ -~ 0 o O
W 0 O W W O O O O O O O O O o o O O
R T B B RS T B I I = T B B B B B o

o
—
o
N

40




Total U.S. Corn Use

Ethanol

@ Feed & residual

B FSlless ethanol

M Exports

Billion bushels

Source: USDA WASDE and KSU, 2006-07 is an estimate and 2007-08 is projection
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Corn acres needed...

Assumptions:
— Trend yield equal to average of 3 different trend lines (157.5

in 2010 173.0 in 2017)

— Ethanol production consistent with green bars (below)
— Exports, FSl less ethanol, and Feed & Residual held constant

at 5-year average

— Maximum of 35% of corn bushels displaced with DDGS

Yield, bu/ac

U.S. Corn Yield -- Actual and Predicted
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Corn acres needed...

Intermediate results:
— Corn used for ethanol based on total ethanol production and
conversion rate of 2.7-2.9 gallons per bushel
— Corn used for Feed & Residual falls as more DDGS are fed to
livestock

— Total corn use grows from 12.3 billion bushels in 2008 to 13.7
billion bushels in 2017
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Yield growth covers increased ethanol needs...

U.S. Corn Acres -- Planted and Harvested
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Corn acres needed...

Results are sensitive to yield trend assumptions

— Recent trend suggests planted acres can drop back to more
“normal” levels (i.e., 79-82 million acres)

— Longer-term trend suggests the need to consistently plant

86-87 million acres

— Average trend suggests the need for 84-86 million acres —
above historical levels, but below 2007

Average Corn Yield -- 2002-07 actual, 2008-17 predicted
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Corn acres and fertilizer demand...

USDA
—

Agcn 1 e

e Agricultural Chemical Usage
2005 Field Crops Summary

May 2006 (also 2004, 2002, 2001)

USDA NASS surveyed 19
states (18 two of the years)
regarding chemical usages
on corn acres

Report the following:
— Acres planted to corn

— Million pounds of N,P,K
applied to corn

Calculated the following:

— Acre-weighted pounds
applied per planted acre

— Bushel-weighted
pounds applied per
bushel
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Nitrogen use per planted acre of corn...

| Lhaplanted acre |
\ | RELE

Acreage-weighted average = 130.8 Ibs/ac

Source: USDA Agricultural Chemical Usage — Field Crops Summary (2006, 2004, 2002, 2001)
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Nitrogen use per bushel of corn...

ij N

Acreage-weighted average = 0.994 Ibs/bu

Source: USDA Agricultural Chemical Usage — Field Crops Summary (2006, 2004, 2002, 2001)
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Estimated nutrient use/demand for corn...

Year of survey 2005 2003 2001 2000 Average
States in survey 19 18 19 18
Weighted Averages
Nitrogen
Lbs/ac 132.3 131.9 127.3 131.6 130.8
Lbs/bu 0.953 1.004 0.992 1.027 0.994
Phosphate
Lbs/ac 47.0 46.6 44.0 47.0 46.2
Lbs/bu 0.338 0.351 0.341 0.364 0.349
Potash
Lbs/ac 54.1 53.8 53.6 51.5 53.3
Lbs/bu 0.390 0.401 0.412 0.392 0.399

Source: USDA Agricultural Chemical Usage — Field Crops Summary (various years) and KSU
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Nitrogen demand for corn...

Nitrogen Use for Corn Production
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Phosphate demand for corn...

Phosphate Use for Corn Production
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Potash demand for corn...

Potash Use for Corn Production
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Monthly anhydrous ammonia prices, Corn Belt basis.
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Currently, prices of NH3 are not tied very close to cost o
(i.e., natural gas prices)...

f production

Natural Gas, $MMBtu
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Can the ethanol industry continue to pay

high commodity prices?

Put another way, how long will high

prices last?
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Crop prices are strong by historical standards...

Kansas Monthly Grain Prices
Source: Kansas Agricultural Statistics
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It's not just corn! 59
Strength in crop markets impacts hay prices...
Kansas Monthly Hay Prices
Source: Kansas Agricultural Statistics
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It's not just grains!




Relationship between stocks-to-use ratio and prices...

U.S. Annual Average Price vs. Stocks-to-Use Ratio
3.50
300 \ o K. 2007/08 U.S. stocks-to-
’ use ratio doesn'’t really

5 support current price...
Qo
@ 250 °
Q [ ]
L
a
= ° °
g 2.00 - o°
< o ©

1.50

® U.S. S-t-U ratio (R"2 = 0.45)
1.00 : - - - -
0 5 10 15 20 25
Stocks-to-Use, %

Relationship between stocks-to-use ratio and prices...

U.S. Annual Average Price vs. Stocks-to-Use Ratio
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This is the slide presented at meeting, but world stocks-to-use ratio series
has been revised and thus following slide is more appropriate.




Relationship between stocks-to-use ratio and prices...

U.S. Annual Average Price vs. Stocks-to-Use Ratio
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Harvest (CBT-Z) futures for corn, 1982-2010
harvest in October; 07-10 based on futures prices 10/19/2007
07-10 average is 68% above 82-06 average
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Unprecedented opportunity in corn production —even 4 years out! 61




Harvest (KBT-N) futures for hard red winter wheat, 1982-2009
harvest in June; 07-09 based on futures prices 10/19/2007
07-09 average is 85% above 82-06 average
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But, wheat will be impacted as well . . .
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Harvest (CBT-Z) futures for soybeans, 1982-2009
harvest in October; 07-09 based on futures prices 10/19/2007
07-09 average is 64% above 82-06 average
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As will be soybeans . .. as acres are drawn to bio-fuel crops
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Summary...

» Ethanol production likely to stabilize around 12-15
bgy over next several years (limited “new” expansion)

e Corn acres to support ethanol production
— Increase from historical levels
— With trend yields can be less than 2007

o Fertilizer

— Use on corn will increase 7.5% in 2008-12 and 13.5% in
2013-17 compared to 2003-07

— Strong demand will support high fertilizer prices

» Futures prices suggest commodity prices will
remain at historically high levels for next several
years (more of aworld S&D issue than domestic one)
67
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