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Evolution of biobased products

Biobased products are not new.

A Vegetable oils, starch derivatives, proteins traditional industrial ingredients
A Development of petrochemicals displaced biobased products

A Starch & vegetable oil traditionally compete for space in Industrial markets;
Paper, Building material, Paints & Coatings are early implementers.

A Biotechnology has enabled use of biobased feedstock for fermentation
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Drivers for the Bio-Industrial revolution

Examples of historically used arguments to support biobased
products:

A A better consumer experience; hard and soft factors

A Continuity; fossil based products are finite resources

A Economical advantages; cost reduction and diversification
A More dependable, renewable and lower-cost feedstock's

A More environmentally friendly products and processes;
smaller environmental footprint
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The Biorefinery process: Farm to Industry

Resource

Refining

Cracking

Various
Processes

Fossil Agriculture
Hydrocarbon Carbohydrate  Vegetable Oils
Mineral QOil Corn, Wheat, Oils seed,

Natural gas Biomass Soy, sunflower
\Y \Y \Y
Naphtha, Gas Starch, Ol Vegetable Oill

Fiber, Protein

Ethylene, Gl Fatty Acid

Propylene, D u;(:se, atty Aclds

Butadiene extrose

\Y \Y \Y
Acrylic, Acetic, Citric, Itaconic, Soy polyols,
Maleic, PO/EO Lactic, 3HP, Polymer
Butanol Isosorbide, Intermediates
Industry
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AAnnually
Renewable

AEnvironment
ACapital intensity
ALess energy
ACost saving and
diversification

ANew products
ANew functionality

Processes are still valid, however some assumptions on feedstock have changed.
Vast experience around time-to-cash created a new filter
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Factors influencing Bio Feedstock

w Supply : Grain/Root, Oilseeds w Demand : Elasticity of Substitutes
A Global trading Patterns A Rationing behavior per feedstock
A Local trading habits & policies grade

A Weather events Economical Growth/Contraction

A Regulatory Challenges Population Growth
A Improved farming practices Fund activity
A Process capacity utilisation Geographical demand shifts
A Forex fluctuations

A Climate

Stock/Usage ratio

Feed Conversion Rates

o To Io Do Io Io Do

Develop ways to use negrain
biomass for fuel

A Stimulated Bigfuel demand
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Current World Supply of Selected Commodities

Quantity
Commodity (in MT/year)
Fats/Oills ~ 166 million
Sugar ~ 160 million
Crude Petroleum ~ 4,000 million
Grain/Rice/Oilseeds ~ 2,600 million

:l,> Crude remains the largest traded commodity/resource
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Crop Yields
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Crop yields have continually improved to match the increased demand for agricultural



Global Production of Grain, Rice, and Major Oilseeds
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Bio-fuel impact on Grain & Oilseed Use

Grain to Ethanol (MMT)
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Price comparison: Crude, Glucose, Soybean Qll

80 e 40
Oil Price
($/barrel)
70 35
60 30
50 * ﬁ F 29
40 x;‘;‘,‘l t} 20
30 # TIWIe, 15
20 b 4 Tt Mt 10
-
10 5
Glucose Price (cents/pound)
O 1 1 1 1 | ) I 1 1 1 1 I I I I 0

73. 75 (L 8 81 83 8 87 89 91 93 95 9z 99, 01 03

Source: Internal Cargill

> Historically, biobased products provided cost opportunities versus a volatile crude price
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Global Trading Patterns

w Supply

A Maize (US) Wheat (Europe) Barley (All)
w Trading

A Wheat Big 8

A Corn Big 5
w Regulatory and Weather

A Sugar beet and cane

A Tapioca

A Potato

:|,> 3 Large trading complex evolutions largely determine commercial pure feedstock cost
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CBOIMatif Wheat Price 2002009 vs Stock/Use ration
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Copyright 2009 Bloomberg Finance L.P. 04-May-2009 09:11:54

2001 2002 2003 2004 2005 2006 2007 2008 2009
Stock/Usage 31% 26% 25% 32% 31% 28% 24% 30% 30%+

E:> Wheat Stock/Use ratio remains a very strong fundamental indicator for wheat pricing
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Price Comparison: Gasoil vs Soybean Oll
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Fund Activity in Commodities

Source: Internal Cargill
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Sugar Price Evolution
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Molasses Price Evolution
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Significant production dismantled in Europe has influence Molasses trade flows, coupled
amatic production dip in India
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Feed Conversion RatieEffect Land Use

Feed Conversion
Animal Ratio (Approx.)

Cattle 8 : 1
Hogs 4 : 1
Poultry 25:1
Fish 1:1

50pct of Global grain and oilseed demand is fed to animals. Changes in animal protein
consumption have an impact on grain markets
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Thank you for your attention

Akin_Ozkutan@cargill.com
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The new realm

Future biobased product initiatives can have one or some of below
elements underneath their success :

A Novel catalysts, enzymes and process technologies for improved
yields and selectivity

A Deep insights and understanding of agriculture-based ingredients and
their physical and molecular chemistry (Food/Fuel)

A A purpose fit relationship between the players involved in delivering
from farm to consumer

Initiatives solely depending on a consistent low feedstock price will be more vulnerable
in the new environment.
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