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FPInnovations:
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AUnique Industry/Government Partnership i‘ili-!‘,‘,". i

A 80-year history R
A>370 members i ,

AWorld-scaleForest Sector Research
A 600 specialized staff
AAnnual budget $95M

AUnique Value Chain Capacity
AFibre assessment and characterization
AForestry Operations
AWood Products
APulp & Paper andBioproducts

AA track record of developing and deploying innovations
needed by the industry
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Creating FPInnovations
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The FPInnovations Partnership

Shared Priorities, Shared Risks, o Industryd 370+ Companies
Shared Benefits; and Shared Costs o Provincial& TerritorialGvts

British Columbia
Alberta
Saskatchewan
Manitoba
Ontario
Qu®bec
New Brunswick
Nova Scotia
Newfoundland &
Labrador

= Yukon
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A Common National Forest Sector Transformation Strategy
FPInnovations/FPAC/NRCan

 More efficient and effective businesprocesses

F Expansionof product sales to new and emerging
markets

F Leverage environmentalstewardship and unique
environmental attributes of forest products

Z Developingnew fibre basedproducts
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2011 -2016 FPInnovations Priorities

Increasing
Productivity &
Competitiveness

fibre characterization

Forest inventory & J

\

Forestry operations
& fibre delivery

\

Efficient & flexible
manufacturing

Energy efficiency
& self - sufficiency

N

environmental
impact
\ p

Value chain
optimization
A\

Reduced J

Expanding &
Diversifying
Markets

Global Market
Intelligence
/Development

Leveraging

Environmental

Branding

Reduced carbon
footprint

Maximizing
Fibre Value

Biopathways
decision tools

Science -based
support for
current and future
market access

Life -cycle
analysis

Biomaterial and
related products

Building with
Wood

Green building
standards

Bio-chemicals &
bio -fuels

Living with
Wood

Green fibre -based

packaging

Engineered and
composite wood
products

Next generation
papers & fibre
products
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FPInnovations University Networks

Next Next Energy and
Generation Generation Chemicals Novel
Building Pulps & From Bioproducts

. Systems Papers Biomass

]
Innovation
Valu.e Wood Products SI.ENTI.NEL Green Biomass
Chain 2 Buildin Bioactive . .
Wmization “ystemgs Paper Fibre Conversion

Fibre

ArboraNano

BL-NCE

.

Centre
\
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Harnessing the Innovation System
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Needs and Opportunities = /’ Collaborative R&D
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Implementation, Deployment ~ Innovations
and Commercialization e ==
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Joint Bio - Pathways Project

I *I Matural Resources Egssourm naturelles
Canada nada

Association of Canada
fpac.ca

Forest Products
FPInnovations



Transformation Tool
Biopathways Project

Two year partnership: FPInnovations/FPAC/NRCan

Analyzed 36 traditional/emerging technologies
under different scenarios

Assessed economic, environmental and job impacts
of these technologies

Looked at impact of producing as stand alone or
Integrated with existing forest operations

Looked at implications of location and scale of
operations
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Biopathways Observations

The Canadiarforest sector already producesa range
of green, low-carbon products

Greatopportunities existto extract more valuefrom
every tree harvested

Bioenergyand bioproducts will not replace the
traditional forest industry, butwill be supplemental
and add value

Bioenergyan important starting point
Partnerships are a Significant Part of the
New Business Model
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Global Market Potentials for Different
Bio-Products from Forest Biomass (Billion US$)

2015 | 2020 | 2030

Bio-energy, bio-chemicals, 505 776 1309
filoer composites

Conventional forest 495 512 545
iIndustrial products

FPInnovations/FPAC/NRCAN Biopathways Studies
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Market Size/Price: Biomass-Derived

Co-Products

Market Size/kg

Biomass-derived Biomass-derived Biomass-derived
Commodities Specialty Chemicals Pharmaceuticals
1012_
10" — :
Cellulose-based fibre
1010_
10° —
10° —
107 — -
- Vanillin, Aldehydes
10° -
10°
10*
10° T Chiral drugs
102 (ex. Ibuprofen)
10t | 1 1 | 1 |
10* 1 10 10? 10° 10 10°
Adapted from Esteban Chornet, Market Price (US$/kg)
November 2005

Big volumes of biomassderived commaodities will generate lower prices
Lower volumes of biocchemicals and biepharmaceuticals will generate

higher prices.
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Expanding Opportunities
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http://www.salesmastercorp.com/uploads/cartons-paper-01.jpg
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http://ep.yimg.com/ca/I/masksnmore_2145_27901640

BioProducts: An example

New products and technologies for the future
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From Fibre to Molecule

Microfibril

CH,OH
H

Cellulose Nanofibrils
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Cellulose Material World
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FPInnovations R&D Model to Accelerate
Product Development

Value Proposition
* Needs

* Approach
+ Benefits

» Competitions

1

Concurrent Engineering
analysis/design

R&D =MEAASerS Delivering

New product N
FPInnovations Partners |1 to customers

ideas

I ™
T

in collaboration with Customers ]
industry /governments Y

,/

T

Source of New Ideas Market analysis/

* FPInnovations Lab development
» University Partners

* Acquired IPs
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NCC Timeline
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1949: First colloidal cellulose suspensionRanby)
1952: Rodlike NCC structure by TEMNlukherjee et al.)

1959: Liquid crystal properties of NCC
(Marchessault et al.)

1992: NCC first extracted from wood pulp
(Revolet al.)

1995: First observation ofiridescent NCC films (Gray et a)
First NCC composite (latex) (France)
First patent (Paprican, 1997)

2006: Launchof the first NCC pilot plant (0.5 kg/day)
2007-2011: FPInnovations R&D program (> 15 patents filed)

2011: Startup of NCC demonstratiorplant (1t/day)
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From ldea to Commercialization: NCC Example

Celluforce

AFPInnovations -Domtar Joint -Venture
AFrom grams to 1 ton/day in 3 years
A$42 million investment (public/private )
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Applications: mesoporous silica films

Shopsowitz, Qi, Hamad, MacLachlatature 2010,468,422.
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Improved Polymers

Materials where NCC improves strength and
enhances functionality of polymers in multitude of
applications

NCCPolypropylene Composite: USPTO patent
application: 61/305,742
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