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1300+ refineries by 2025

Number of biorefineries to meet
existing targets (based on reference size
of 50 million US gallons, 193 million litres)

Source: Biofuels Digest : “Biofuels mandates around the world” July 201 |
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207+ Advanced Biofuels
Projects In Development
2010-2015

19.7 billion litres in capacity
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source:Advanced Biofuels Project database v2.04 (Biofuels Digest)
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The inflection point

* Credit worthy feedstock supplier, |5 year terms, US$50/tonne (cellulosic)
$0.15 per pound (renewable sugars)

* Demonstration of technology at scale

* Credit worthy offtake partner, 10-15 years

* Parity with $80 oil, unsubsidized, on comparable BTUs
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Feedstocks: What's hot, what’s not

I Agricultural residue [ MSW . FOG B Manure B Urban woods [ Forest products residues
I Forest thinning I Logging residue Grains [ Energy grasses

In millions of tons

A Waste A Woody biomass VEnergy Crops AGrains ACanes AOQilseeds V¥ Microcrops

A Waste A Enerkem, INEOS Bio, Bluefire, POET, Envergent
A Woody biomass A Coskata, Mascoma

VEnergy Crops V DDCE, Ceres, Mendel, Codexis

A Grains A Gevo, Cobalt

A Canes A Raizen, Codexis, Amyris,Virent,

A Oilseeds A SG Biofuels

V¥ Microcrops ¥V Sapphire Energy, Solazyme, Phycal

Source: USDA Biofuels Report June 2010
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Projects to watch in 2012-13

Project Year Capacity Location Country Feedstock Technology Product(s)
Solazyme-Roguetle 2 Lestrem France Sugar Algal fermentation  Renewable oils
INEOS Bio 8 Florica USA MSW, ag waste Syngas fermentatior Ethancl

Gevo 16 Minnescla  USA Corn starch Fermentaton Isobutanol
Bela Renewables 13 Crescentino  ltaly Ag wasle Fermentaton Ethano!
Enerkemn 10 Alberta Canada MSW Thermocatalylic Ethancl
DSM-Roquelle 10 Cassano Spin ltaly Mixed cellulosic Yeas! fermentation  Succinic acd
KIOR 62 Mississipoi  USA Weod Pyrolysis Diesel, jet
Diamond Green Diet Louisiana USA Animal residue Hydrotreating Diesel, jet

BP Biofuels 36 Florida USA Mixed cellulosic Enzymatic hydrolysit Ethanol
COFCO 15 Hei Long Jian China Mixed cellulosic Enzymaltic hydrolysit Ethano!
Fibengnt 6 lowa USA Mixed cellulosic  Enzymalic hydrolysi: Ethano!

POET Project Libery 25 lowa USA Mixed cellulosic Enzymatic hydrolysi Ethano!
Abengoa Bioenergy 25 Kansas USA Mixed cellulosic Enzymatic hydrolysi Ethano!
Dupent Cellulosic Et 25 lowa USA Mixed cellulosic Enzymaltic hydrolysit Ethano!
Elevance 80 Mississipoi USA Mixed veggie oil  Olefin metathesis  Specalioty chemicals
Gevo 37 South Dakota USA Corn Slarch Fermentaton Isobutanol
Cceol Planet 4 California USA Miscanthus Biomass fraclicnatio Gasoline
LanzaTech 40 Shanghai China Industnal waste gas Syngas fermentatior Ethang!
Fulcrum Bioenergy 10 Nevada USA MSW Thermocatalylic Ethancl

LSS 2 Florica USA Sugar Fermentaton Diesel, falty alcchols
Mascoma 20 Michigan USA Wood Consolicate bioproct Ethano!
Coskata 55 Alabama USA Wood Syngas fermentatior Ethancl

Joule Unlimited 18 New Miexico USA CO2, water Helicconversion Ethancl, diseel
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