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Overview

Historical perspective
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Global bioethanol production
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Cellulosic bioethanol production

Billion litres per year

80

70

60

50

40

30

20

10

B Cellulosic ethanol

——World Ethanol Production

1996

2006

2008



Cellulosic bioethanol production

Billion litres per year

80

70

60

50

40

30

20

10

B Cellulosic ethanol

——World Ethanol Production




Global transport fuel shares, 2009
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Overview

Evolution of biorefining
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IEA Bioenergy Task 39 ‘Liquid biofuels’
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Key issues

Technical barriers remain for cellulosic biofuel production

Production costs are uncertain and vary with the feedstock available, (currently
around USS 0.80 — 1.00/litre of gasoline equivalent)

There is no clear candidate for “best technology pathway” between the
competing biochemical and thermo-chemical routes

Recommendations:
Monitoring of several large-scale demonstration projects is essential

More investment in RD&D is needed to ensure that future production of the
various biomass feedstocks can be undertaken sustainably and that the
preferred conversion technologies are identified and proven



Key issues

Technical barriers remain for cellulosic biofuel production

Production costs are uncertain and vary with the feedstock available, (currently
around USS 0.80 — 1.00/litre of gasoline equivalent)

There is no clear candidate for “best technology pathway” between the
competing biochemical and thermo-chemical routes

Recommendations:
Monitoring of several large-scale demonstration projects is essential

More investment in RD&D is needed to ensure that future production of the
various biomass feedstocks can be undertaken sustainably and that the
preferred conversion technologies are identified and proven

Will we see a transition from conventional (corn) to advanced (forest-based)
fuels — or will the status quo rule?



Overview

Developing the forest-based biorefinery
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Policy tools supporting biorefining - $

Start date End date Type Funding

2007 Incentive
ecoAgriculture Biofuels Capital Initiative 2007 Incentive
Accelerated capital cost allowance Incentive
ecoEnergy for Biofuels 2017 Incentive Upto1l.5B
w1 il 2007 RD&D $ 230 M
Program of Energy Research and Ongoing
Development (PERD)
Sustainable Development Technology RD&D S550 M

Canada (SDTC) 2015 RD&D S500 M




Policy tools supporting biorefining - $

Start date End dat Type Funding
Agri-Opportun 2007 Incentive $134 v
ecoAgriculture Biofuels Capital Initiative 2007 Incentive S200 M
Accelerated capital cost allowance Incentive
ecoEnergy for Biofuels

2017 Incentive Upto 1.5

2007 011 RD&D $ 230 M
Program of Energy Research and Ongoing
Development (PERD)
Sustainable Development Technology 2001 RD&D S550 M

Canada (SDTC) 2007 2015 RD&D S500 M

No mandates for anything but fuels (RFS 2 coming)
Some funding for bioproducts...but no targeted development trajectory
Absolutely no funding or long-term support for energy crops



Role of the provinces

Create their own mandates for
renewable fuels...

...but also have a focus on electricity
generation

Competition will emerge between
the need for heat and power, and
the need for liquid fuels



Renewable energy portfolio

= Only so much feedstock - must balance fuel with heat and power needs
= How do we determine what mix is appropriate?
= Trade-offs
» Jobs, S, carbon, GJ/ MW
= Sector demands will change

Electricity
generation

Home/industrial
heating



Transformative technologies
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Overview

Take-home messages



World biofuels consumption to 2030?

120

100

80

60

40

20

Million tonnes of oil equivalent % of total transport demand

B Biodiesel

= Ethanol

% demand

e o

-
2008 2015 2030
Biofuels projected to climb from about 0.6 Mb/day in 2006

to 3.2 Mb/day in 2030 —
5% of total road-transport fuel demand

© OECD/IEA - 2008

6%

5%

4%

3%

2%

1%

0%



Canadian biofuel potentials
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Summary

Canada has huge potential to grow renewable fuel production with forest-
based biorefining

We need to set priorities in policy: jobs, GHG's, or $?

We need real mandates, not targets, which create certainty for the industry to
develop in the areas of:

Feedstock supply (no support for energy crops or biomass removals yet)
Technology development (need to build and operate plants)
Bioproducts markets

Biofuels are probably not the right choice if we are looking to reduce GHG
concentrations (vs. holding the line on increasing atmospheric CO,) ; however,
short-term biofuel plants can become long-term biorefineries
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