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project overview)

Status on two projects

= Mascoma: Consolidated
bioprocessing

= POET: Project Liberty



Novozymes — Brief introduction

= World leader in bioinnovation,
~47% market share in industrial enzymes

= Enzymes account for >90% of sales

= More than 700 products sold in 130 countries in 40 different industries

= ~13% of sales invested in R&D

= More than 5,000 granted or pending
patents

= Main production in the US, China, and
Denmark

= Sales USD ~1.5 billion (FY2007)

= Strong profitability (19.9% FY2007) and
solid generation of cash flow (~13% of sales)

= More than 4,900 employees
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Novozymes’ business distribution
Sales 2007 ~ USD 1.5bn

® 3% - Blopharmaceutical Ingredients
® 4% - Microorganisms
» 10% - Feed enzymes
O  23% - Food enzymes
30%% - Technical enzymes

® 309 - Detergent enzymes
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Novozymes and biofuel: Enzymes for commercial

production of cellulosic ethanol ready by 2010

Largest supplier of enzymes to the “starch” fuel ethanol
industry

~139% of total sales in 2007

Mainly a US business

New processes reduce energy need and
improve yields from corn-based production

Collaborations in cellulosic ethanol with industry leaders:
= POET in the US
= ICM in the US
= KL in the US
= CTC in Brazil
= COFCO in China

ready by 2010



The US government has set a strong vision,
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defined roadmaps and passed supporting policies

2006

= “End US addiction to oil” - roll-out
Advanced Energy Initiative

2007

= “Twenty-in-Ten” initiative

= DOE’s 2007 roadmap

= Congress passes EISA - including new RFS
mandating 36 BnG biofuel use by 2022

2008

»= Congress passes Farm Bill — also supporting
biofuels = -

Source: US Department of Energy, US President Obama’s campaign website

DoE commitment to investment in
advanced biofuel RD&D partnerships

 Up to $272 million for commercial scale
biorefineries

« Up to $240 million for demonstration scale
biorefineries

* More than $400 million for bioenergy centers

« Additional $200 million funding opportunity
for pilot and demo scale biorefinery projects
announced December 22", 2008

MEW ENERGY FOR

AMERICA
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Obama/Biden campaign’s energy plan
« Mandate 60 BnG biofuel use by 2030

e Invest $150 billion over 10 years to
accelerate commercialization of green-tech

« Mandate all new vehicles are FFV
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Today’s status: Major biofuel projects supported

by the US Department of Energy
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Six Commercial-Scale Biorefinergy Projects: up to 5385 millicn

Seven Small-Scale (10%) Biorefinery Projects: up to $114 million (first round - .
[ ) o ! : [ ) Regional Partnerships

Three Bioenergy Centers: up to $405 million South Dakota State Univ., Brookings, SD
Caormnell University, lthaca, MY

Univ. of Tennessae, Knoxville, TH

Four Improwved Enzyme Projects: up to $33.8 million Oklahoma State Univ., Stillwater, OK
Cregon State Univ., Corvallis, OR

Four Thermochemical Biofuels Projects: up to 57.7 million

Five Projects for Advanced Ethanol Conversion Organisms: up to $23 million

= #2 +

Source: US Department of Energy



Among these are a number of demonstration-
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scale and commercial-scale biorefineries

« ICM Inc.
* Enzymatic/Fermentation; corn fiber/stover, switchgrass,
sorghum
* Up to $30 million
e Lignol Innovations Inc.
» Solvent/Fermentation; wood chips, ag. residues
e Up to $30 million
» Pacific ethanol Inc.
* Enzymatic/Fermentation; wheat straw, corn stower, poplar
* Up to $24,3 million
* NewPage Corp.
* Thermochemical/FT; woody biomass
* Up to $30 million
 Flambeau River Biofuels
» Thermochemical/FT; wood and forest residues
* Up to $30 million
¢ Verenium Biofuels Inc.
» Enzymatic/Fermentation; SC bagasse, energy crops, wood,
etc.
« RSE Pulp
* Hemicellulose extraction; woody biomass/pulp
* Up to $30 million
e Ecofin LLC
* Enzymatic/Fermentation (solid state); corncobs
* Up to $30 million
* Mascoma
* DMC/enzymatic; switchgrass and hardwood
* Up to $25 million

» Abengoa Bioenergy

e Enzymatic/Fermentation/(Thermochemical); wheat straw,
sorghum stubble, switchgrass, etc.

« Up to $76 million
e BlueFire Ethanol Inc.

» Concentrated acid/Fermentation; sorted green and wood
waste from landfills

« Up to $40 million

* POET
e Enzymatic/Fermentation; corn fiber/cob/stalk
e Up to $80 million

* Range Fuels

 Thermochemical/Proprietary catalyst; Timber and forest
residues

« Up to $76 million

Source: US Department of Energy



Complementing DoE’s supply-side activities, the
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RFS* ensures future demand for cellulosic ethanol

R&D

Feedstock Production and Logistics

- Enhance sustainable land managamert !
practices

- livvertony regoaal alipples

- Basic fepdstock research, Inclsding yeld
improvements, drought resistance, etc.

- Harvesting, collection, pre-protessing tech

- R&D 1o redice CoOnYersn
coats of | cellulosic feedstochs
- Technolpgy demonstrations

Saturation of E1Q; higher
blends will be necessary

Distribution and End Lise

- Material compatibility
- Imtermediate Slends TE’EI’JI'IE

2008 2010
Mandated cellulosic ethanol 01
volumes (BnG)* !

ramers & loresiers
revice prectices

Devise standands

mplementation

Production of Advanced Biofuels*

: Ongoing R&D

Needed to enhance and refine technologies
by reducing costs and increasing
efficiencies.

Production Investment
Hurdreds of advanced biofusl plants

needed to support 2022 requirements,
implying:
- Imcreases in skilled labor

- Need for constuction meterials
- Development of distribution alternatives

2016 2018 2020 2022

3,0

4,25 5,5 7,0 8,5 10,5 | 13,5 | 16,0

Source:; US Department of Energy,

* Renewable Fuel Standard, Energy Independence and Security Act (2007)
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Mascoma: R&D into consolidated bioprocessing

for cellulosic ethanol and later green chemicals

———

Feedstock
Suppl
= Massachusetts based company active in - ;y
R&D of: . Y ) | I
Acid/Base | | Harsh
. . . . [ Supply | Pretreatment P ~.
= Bioengineering of ethanol-producing v ( v \
microbes [Neutrallzatlon Bl Conditioning [ l
Additive L y _ |
= Cellulosic ethanol conversion systems * =
for different feedstocks, pretreatment /¢ enavme Lol rorone \
technologies, etc. [ supply | [ "verovers
» Founded in 2005 with initial funding from Cellulose
Khosla Ventures and Flagship Ventures - R
later investors have included GM r—— \_ J
= Has received funding from the DOE and \ m /
from the states of New York and Michigan — t;ﬁft. ,
Istiliation
| & Storage

Source: Mascoma



Mascoma’s ambition is to be able to
commercialize it's technology by 2011
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Operating Cost ($/gal)

Ethanologen

process
robustness

» efficient C5 / C6 sugar use
« external enzyme supply
* enzyme costs dominate

* proprietary cellulolytic microbe

15t Gen CBP
proof-of-concept « reduced enzyme costs

2"d Gen CBP
lowest-cost operation

2008

2009 2010

Pilot
Commercial

» efficient cellulolytic microbe
« feedstock costs dominate

2011

Source: Mascoma
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POET: The world’s largest ethanol producer
is going for cellulosic ethanol
! ”““T:“”‘“””‘Fm Aﬁfmjﬂ.~;, » Established in 1983 - first commercial scale
| e fowwssm o+~ production of corn ethanol in 1986
Rl - . § o
~ mmmwﬂ ® mamm* e O /= World’s largest ethanol producer with more than
| — g i = Y
| x % --DQDE O ...m.j.i | M.rmm':' f 1 billion gallons of ethanol per year
e oo Dm o 1 Lam ,ﬂw = Delivers design, engineering, construction,
.5 B iy P ee® gt~ | management and marketing services for a
il , & Oowores [ unos | "B Qo network of 26 ethanol plants
. ook 4103 s el S
A ng i .E::m = Currently runs pilot scale production of cellulosic
' * 4 ./ = ethanol from corn cobs
KANSAR Jatlerson Gty Stlauis /S ol
o th, e ““”f_“f"_,_.-'__; = Received DoE grant of $80 million in 2007 to
SO -, . Dbuildintegrated cellulosic biorefinery

Source: POET
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POET: Adding commercial scale cellulosic ethanol
to the existing corn ethanol stream

POET: Project Liberty

= Project Liberty integrates a cellulosic ethanol plant with an existing corn ethanol plant

= 125 million gallons of total annual ethanol capacity

= 25 million gallons of annual cellulosic ethanol capacity - from corn cobs & fiber

= 11% more ethanol produced per bushel of corn

= 27% more ethanol produced per acre of corn

FEB 2007

*Nate: Dates are projected.

Source: POET

5 billion gallons of ethanol can be made from U.S. corn cobs alone

L

FEB 2007 2007-2009 Design 2009-2011*
DOE selected POET for and engineering, Construction
negotiations for a grant environmental period

that will fund a portion
of Project LIBERTY
{up to $80 million)

OCT 2007

OCT 2007 POET
and DOE signed an
agreement for the
first phase of Project
LIBERTY ethanol

2007-2009

engineering, biomass
collection and other
activities

2009*

2009-2011*

2009*

POET and DOE to
sign an agreement
for the second
project phase.

2011*

2011*
Biorefinery
start-up




