-
BI®CAP

Evolution of Canada’s
Biofuel Industry

David Layzell, Ph.D., FRSC
CEO and Research Director, BIOCAP Canada Foundation
Professor and Queen’s Research Chair, Queen’s University, Kingston, Ont.

Canada’s Cleaner Energy Technologies for Today and Tomorrow
COP11 Side Event - Montreal, Nov. 30, 2005, 6:00 to 8:00 pm

Capturing Canada’s Green Advantage www.biocap.ca

I * . : anada :‘\II tanada @ Tra nSAI ta : r ‘ '.:'\ “::I Ontario
N ’ RMCOR) | oo Queens d
ALBERTA
Almrq c -# 2 g’“‘f;:‘m"::tﬂf‘f \@ . * BioProducts Canada w re
GOVERNMENT OF ALBERTA rl Jill PoLLuTioN Probe " Ag-West Bio Inc.
ONTARIOPOiWER DOFASCO > EAFARGE C dl*l
GENERATION D ot ﬁamnu Institute an a a,




= Y

BIOCAP (@ SN
< Q¥
A Evolution of Canada’s ,

Biofuel Industry:
Towards a Sustainable Bio-economy

David Layzell, Ph.D., FRSC
CEO and Research Director, BIOCAP Canada Foundation
Professor and Queen’s Research Chair, Queen’s University, Kingston, Ont.

Canada’s Cleaner Energy Technologies for Today and Tomorrow
COP11 Side Event - Montreal, Nov. 30, 2005, 6:00 to 8:00 pm

Capturing Canada’s Green Advantage www.biocap.ca

I * . : lanada :l\u ,anndk‘mm @ Tra nSAI ta v _. .\ “:';' -
o . SUNCOR) | [vinr Ousens Ontario (]
ALBERTA
Almrq c -t 4 Saskarchowan @ . : * BioProducts Canada @ re
GOVERNMENT OF ALBERTA r I I PoLluTioN ProBe ¥ Ag-West Bio Inc.
POWER DOFASCO p EAFARGE C dl*l
UNTAHIUGEHEHAHUN A s ‘ﬂEﬂ,ma Institute Adllddd




- BIOCAP Canada Foundation

BI®OCAPD - a national non-profit research organization -

Mandate: To develop biosphere solutions to the challenges of
climate change and clean energy by establishing, encouraging
and capitalizing on Canadian research partnerships.

... Provide the insights and technologies to inform policy
and investment decisions in government and industry

Since 2002, BIOCAP has invested ~$6.5M to leverage $38.5 M
(cash) in research at 25 universities in 8 provinces
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- A Unigue Multi-sector Partnership

BI®CAPD
Federal Gov't: Provincial Gov'ts Non-Gov'tl Org Universities
* Environment  British Columbia * Pollution Probe * Queens’ (host)
* Energy » Alberta * Pembina o 24 other
» Forestry » Saskatchewan » AgWest Bio. universities
» Agriculture » Ontario * BioProd. Can
el Sommme Gomsmanen @ TransAlta SUNCOR) | I+ be Ontario 4%
Almtq CFi b P"UL::-’)% BioProducts Canada fﬁszj ﬁ
INTARDFGHER ~ Doeasco ., = - g rronen Canada
Energy Power Steel Cement Fertilizer Forestry
» Suncor Generation » Dofasco  Lafarge » Canadian » AlPac
» Shell e TransAlta Fertilizer
e Ont. Power Institute
Generation

+ ~30 research partners associated with individual projects.



e Biofuels will be the Foundation for

BIOCAP the Transformation to a
Sustainable Bioeconomy

S Bioeconomy:

The use of the nation’s vast forest and
agricultural resources to provide e
renewable energy, industrial feedstocks N
and environmental values, in addition to
food, feed & fibre.




- Biomass:

BI®OCAP ... a highly flexible, renewable resource
ix: Processes Products Uses
TR e aiorpresor Thermal: Heat Power
 Combustion

Steel / Cement

- Gasification Ethanol .
Making

* Pyrolysis

Methanol

Microbial: Transportation

: Diesel
. e Fermentation
Biomass » Anaerobic Fuels
: Methane
® Oil digestion :
g Space Heating
® Sugars Chemical: Hydroge
® Ligno- * Trans- Bio-oil —> Plastics
e esterification
» Other chemical Other Paints,
conversion chemicals Chemicals, etc

Biomass energy differs from other renewable energy sources...



g Biomass as a Renewable Energy

BI®OCAP
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e Mother Nature doesn’t instantly regenerate
the biomass harvested for energy;

e Traditional bioenergy was not sustainable
(potentially worse than fossil fuels);

e Biomass energy of the 215t century must
focus on the entire C (and N) cycle.



po—s A Sustainable Bioeconomy

The use of agricultural and forest resources to
provide energy, industrial feedstocks and
environmental values in addition to food, feed & fibre.

REDUCE CH, &
N,O associated
with biosphere

SEQUESTER
Atmospheric C
& solar energy

Into biomass management
ADAPT
biosphere to COMPLEMENT

changing climate
& atmosphere

fossil energy with
biomass

Does Canada have the biological resources to
make a significant contribution?



. A European Perspective...

Available online at www.sciencedirect.com

muu@mm- BIOMASS &
BIOENERGY

ELSEVIER Biomass and Bioenergy 29 (20035) 225-257

www.elsevier com/locate biombioe

Potential of btomass energy out to 2100, for four IPCC SRES
land-use scenarios

; -1 b : ‘s ; b
Monique Hoogwijk™™". André Faaij", Bas Eickhout”,
3 h 3
Bert de Vries”, Wim Turkenburg”
& Department of Science, Technology and Sodety, Copernicus Institute, Utrecht University, Heidelher glaan 23584 C8 Utrechi,

The Netherlands
UWetherlands Environmenial Assessment Agency { MNP), Bilthoven, The Netherlands

Feceived 24 May 2004; received in revised form 15 April 2005; accepted 10 May 2005
Avalable online 26 July 2005
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bioenergy potential for 20507?: Demand (FF, Hydro,
15 to 20 EJ/yr Nuclear) in 2000 = 13 EJ/yr




o BIOCAP Estimate for 2030:
BIOCAP  ~280 Mt dry biomass/yr =5 EJ/yr

Canada’s Total
Energy Demand
(FF, Hydro, Nuclear)
In 2000 = 13 EJ/yr

Sufficient energy to support:

» Bioethanol equivalent to 100% to 225% of current gasoline
use (40B L/yr) assuming 325 L/t dry biomass, OR

» Bio(syn)diesel equivalent to 62% to 139% of current diesel
fuel use (30B L/yr) assuming 150 L/t dry biomass, OR

» Electrical power equivalent to 27% to 61% of total power
consumption (576 TWhr) assuming 35% conv. efficiency,



[;;H a8 Challenges for Bioenergy & Biofuels

1. Transportation distances
» New technologies for densification; distributed energy

2. Economics

» Link to other values: rural economy, climate change,
energy security, etc?

3. Regulatory barriers
» New policies, incentives, etc.
4. Improved efficiencies, reduced impacts;
» R&D for improved growth, collection, processing

5. Public perception / acceptance;
» Education, dialogue

There future is bright for biofuels to lead in the
transformation towards a sustainable bioeconomy.



- For Further Information

BI®CAP
Bob Page David Layzell
Ph.D.. Ph.D., FRSC
Chair BIOCAP Board & CEO & Res. Director
VP (Sust. Dev't), TransAlta & Queen’s Res. Chair
BIOCAP Canada Foundation, Web Site: www.biocap.ca
Queen’s University,
156 Barrie Street, Tel: (613) 542-0025
Kingston, Ontario K7L 3N6 Fax: (613) 542-0045

Email: info@biocap.ca
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