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The Bioeconomy Hub:
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Opportunities are everywhere! Building new
connections and supply chain is the challenge.
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Biomass is bulky and expensive to transport

Fibre supply chains need to be
short and optimized. Better to
process the biomass at a hub and
send semi-finished or finished
products to market.
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Volume and Value
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Value of residues from macro to nano

New Wood Attributes

« “green” substitutes

«  Light-weighting

«  Stronger

-  Stretchable

* Improved aesthetics
*  New attributes

© 2015 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations.

Not necessarily cheaper
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Maximizing the Value and use of Fibre

he Bio-economy from a BC Context

Products & Markets - Expanding the Value Chain

Emerging Products

Traditional Products l Emerged Products ‘

Transformation
Product Platforms

e . CNC, Cellulose filaments,

Paper Mill Packaging New specialty - _ L
ape S Newsprint grades,pHygier):e \ Micro- fibrillated cellulose;
Publishing non-wovens ~< Composites using fibres and
Substrate, . .
. Tissue . biomaterials
Cheml(_:al Pulp T - Green Power,
Mills | '\PA:Ir:et Kraft ‘ \ Chemicals \ PF resins for plywood /EWP
| Talloil, from Tall Oil Mining dispersants
. Turpentine, ‘ e Fracking resins
Mechanical { Dissolving Pulp Cnmm ) - gres
Pulp Mills . ignin = Polyurethane rigid foam;
xtraction Bio-plastics, Carbon Fibres
| Market High Yield Pulp. P !

. Biomass, boilers Bio-energy & chemicals including

Forests and

Process Residues \Pellets? ~ intermediates; Torrefied pellets
Bark & other composites
Wood fibre insulation
Plywood | OSB ‘
EWP | Mills . Panels | N
_ " Multi-attribute Panels
‘QLT ) < Insulation solutions
Sawmills | Lumber | Hybrid /tall building solutions
S Natural biocides;
Harvesting Aromatics;
S Nutraceuticals, food additives;
Pharmaceuticals
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Advanced applications
for Fibres and Cellulose
Biomaterials

Kraft Lignin Products

Residue-based Products

Advanced Wood Products
& Systems

Extractive-based Products
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BCB
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BC Bio-product Best Bets - Grouped by Product Platform

¢ Wood-based products Pulp-based products A Lignin-based products

® Extractives-based products @M Residue-based products @ Sugar-based products

: Bio-composites
Food additives Carbon fibres @® Pharmaceuticals
o Py Thin Films _
Synthetic natural gas [ij DME ) @ [ Nanocrystalline cellulose
i ® Butanol ugar platform - Complete Coatings
<o Hydrolysis
Bio-oil Textiles
@ Succinicacid W Bio-plastics
_ @® tthanol @ Essential oils
Lactic Aciq  Aviation Cellulose fibrils — syrface-enhanced pulp fibres
io-di [ | Fire-proof fibres
Bio-diesel M [ -AHydrogen N .Composites P
et i Poly-urethanes
| Add.ltlvesm plastics - Torrified pellets Y
Sugar platform - Prehydrolysis o . B Power B & Multi-attribute products
2 Bio-coal / Carbon .
Insulation , ,
[ Dissolving pulp
Turpentine / Tall Qil
Engineered wood products
Molded products B \on-woven textiles ¢ Specialty paper application
| B Soil amendments from sludge
A substitutes for carbon black
B rellets B packazine A Substitutes for phenol
ging formaldehyde resins
i B Methane @ Methanol
District heating A Lignin
B Combined heat and power
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Increasing Reward =» (Best fit for BC)
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Lignin-Based Products

Wood products

Pellets ,
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polyurethane foams
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Thermoplastics
& Composﬂes

Dispersive
roperties

Packaging

Sunscreen &
Shampoos
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Novel Fibre Applications

Consumer Hygiene

Composites /%38
Coatings
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Packagmg

Food

Concrete
Thermoplastics Y j Specialty
Applications D
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Cellulose Nanocrystals (CNC) Applications
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Commodity Sugars from Trees

Thunder Bay

Deconstruct

Wood chips
1000 kg

Release

Adhesives in wood products

="

OM~—___ pheveic
{ = byt

Flocculants

Lgnn,
Ny cue g

Epoxy resins

Thermoplastic and
Composites

Polyol in polyurethane ‘*\ A
foams Lo PR S Packaging

Activated carbon

Carbon black

Separate

Sugars
450 kg
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Adaptive 3D Manufacturing

#9 on Top Disruptive Technologies - +$200B impact by 2025

« Demand for biomaterials—
CNCs, CFs, Pulp Fibres,
Wood Flour, Lignin

Sustainability Adaptive
« Biocompatibility Manufacturing
« Functionality
- " v v | v b
¢ Prmtablllty Construction Sports Biomedical Electronics

= Photopolymers

= Photopolymers
e = Thermoplastic
i filaments
®m Thermoplastic :
ﬁlamentg = Thermoplastic

powders
= Metal powders

= Thermoplastic
powders
= Metal powders

® Inkjet powders

= Sand & binder

= Welding wire

= Plaster

2013
$450 M
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Materials and Chemicals Represent a Specific
Challenge

Risky and long but rewarding

T,

Materials/chemicals (new product
Pharma (new drug) Aerospace (new aircraft platform) launch
A Significant sales with Major revenue ."
l Fik |
/ | new launch 1\ benefils lake many |
F, [ | |
/ | s / | years to mature |
I,."' II II."Ilr \ I|II I|I /
/ '| [\ / Rebound| /
/ '. [ H‘mx_,,f-”’f demand ' Slow growth as /
/ Steady arowth ', | S dug to cycle matenal finds /
ﬁfl ?r‘gd '., | Lull after initial ~ upswing and applcationsand ~~ /
[ W t'“r” “lf i | " surgedueto  platform aceeptance
[ PR RGN = demand cycles  extansion
[ /

---

-d-

002 4 6 B1012141618 0 2 46 81012 1U1B18 02 46 81011416 18
Yaars

Yaars

Years
“The path to improve returns in material commercialization”, by M. Boren et al. (Aug. 2012)
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The co-location advantage: bolt-on plant
today; principal process in 10 years

v

New biomass

New Process

Bark, residues —> New product
Existing steam ‘
Bark \ plant
Softwood |——___ | EXxisting P&P or _
saw mill | P&P solid
| wood
\ 4
: Existing effluent
Shared infrastructure 9
treatment
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Look for the highest value first

Highest value products will be made from expensive feedstock. Energy
products will come from residues... and residues will come from higher
value products:

E . EX|st|ng and
. . new higher

. value °

: . value products
|dentify .

. | remaining Residue |

e value :

Heat
power, fuels

ht FPInnovations © 2013. Do not reproduce without permission. FPInn m-ratiﬂnﬁ@
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Connecting fibre suppliers and technology to processors

and end-users

= Technology developers
+ Often don’t know forest industry (isn’t fibre free?)

= Fibre suppliers
* Don’t have links to their new customers
* Need to understand specialty markets and supply chains

= End customers
« Already have established supply chains they trust
« Materials in end products come with warranties and guaranties
» Performance and cost sensitive

© 2015 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations.
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The Finnish bioeconomy eco-system —

a model for Quesnel

2,500

employed
throughout value ®

chainin Finland

Total
investment
EUR 1.2 P

e Metsa Group
o Aznekoski

Increases the value of
Finnish exports by

b EUR 0.5 billion per year

The annual impact of
@ more than
EUR 0.5 billion

on Finland’s income

bioproduct mill

Value for
Finnish Society
Significant added value for

Finnish economy, industry t bioel ?!I_I'S ./_
and employment of bioe Sgrr)'gg

Unique Industrial
Ecosystem
Network of companies utilizing
pulp and process side-streams in
the production of a variety of new
bioproducts

Metsa
Board

CP Kelco

Use of Increases the
fossil fuels share of renewable
0% energy in Finland
@ by more than
240% ener 2 percentage
self-sufficien points

EcoEnergy
SF

......

research phase:
Processed lignin products, ]
Textile fibres Specialty
Minerals
Adnevoima
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Rotterdam — new forest-based biochemical capital of the

world. A model for Quesnel

18

Port of Rotterdam expects to
receive 8 Mtly pellets by 2020

Plans in place to build a Bio-
Port on 80 hectares of land

Vision is for a chemical plant
processing 2-4 Mtly pellets by
2022

Products will be sugars,
sugar-derived chemicals,
lignin, polyphenols and
aromatics

>
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