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DURPOSE OF PRESENTATION - BACK TO
‘HE FUTURE!

m Outline KEY 10rces and specia clrcumstances
Tat are once more catalyzing / galvanizino
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of bloprocess utilization for enhanced energy
efficiency

Introduce candidate and promising bioprocess
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PURPOSE OF PRESENTATION(2)

s ldentity sector specitic areas wit

where bioprocesses are expec
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future policy agenda, appropriate R & D activities,
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CATALYSTSFOR PRESENTATION (1)

“Over t ITetime, the average
~Canadian will U'se d24.8 million litres of water;
stravel 698412 kilbnetres in-motor vehicles;

constime theeguivalentiof, 643,410 cubic metres

of naturahgas; i< miliion kilograms of coal c

5V5,898 litres, of crudeoil; generate 38,220

Kiliegrams ofi gaiiage; and producesl.3 million

kKilegram's efligreennhouse gases..energy.

consumption in Canpada:o6e by 13Y%Mmeiveen

1990 anel L1999 and GHIG emiSSIons reseny-4+7Y%

Statistics Canada 2002, OECD-2002, StzukT Founddtion
2002




CATALYSTSFOR PRESENTATION(2)

“If every individual 1@ the world consumed as

muichras theaveragesCanadian citizen, we would

need at leastatwoyaddimonalplanet earth’s to

preduce the reseucessand process the wastes”

David Boyd POLIS Project 2002




CATALYSTSFOR PRESENTATION (3)

hiimani activity, and thedastlvith the opportunity
toNnfluence the course,of many of.the changes
ReV raplidiy undenvay”

PeterVitousek - Stanfiord Wniversitys 2002




PROBLEMSWITH CONVENTIONAL

NDUSTRIAL PRACTICES

gn conversion

= High temperatures to ac

“rates (which may lead to high rates of byproduc
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neutralizing reaction mixture)

A wide variety of highly reactive chemicals

Organic solvents in synthesis and purification

Utilize large quantities of clean water

Strong reliance on non renewa

D
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B|OPROCESSESASINSTRUMENTSFOR
MPROVING INDUSTRIAL COMPETITIVENESS

Providing industry and consumers with many

new and improved products

Diversifying selected industries and increasin
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ding i
Canada
strengthening rural economy in Cana

Reo ucing therisk due to Internationa
—disrupntions and currencyv fluctuatiorn
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TILIZATION OF BIOPROCESSES TO
INIMIZE ENVIRONMENTAL DAMAGE

ded processes w N convert renewa
feedstock or waste into useful produc
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medlated processes
generation;

m New biomaterials and manufacture of new




COMPETITIVEADVANTAGES PROVIDED

BY-BIOPROCESSES

'ormance

m AS processing aid

of industrial
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CANDIDATE BIOPROCESSES UNDER
DEVELOPMENT /- CONSIDERATION

Biocatalysis-use of enzymes to drive chemical reactions in

Metabolic engineering - genetically engineering
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productivity, and system efficiency
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chemical intermediates, blopolymers, and bloactive

ciitbhetancec
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Nanobiotechnology- conducted at the subcellular level
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PREMISE OF PERD STUDY OF BIOTECHNOLOGY
~OR CLEANER INDUSTRY

ficiency by:
1IN quantities ot GHG produced:

casing reliance on renewable sou
Industrial feedstocks:
reducing quantities of wastes by-products In




CANDIDATE CANADIAN INDUSTRIAL
SECTORSUNDER CONSIDERATION
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RATIONAL FOR SELECTION

Sectors account for:
m ~40% of total current industrial energy use
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~(NRCan 2000);

N and prosperity
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PROJECTED ENERGY DEMAND IN SELECTED
ANADIAN INDUSTRY SECTORS (in petajoules)

Sector 2000 2005 2010 2015 2020

¥ Pulp & Paper 502
§ Foresty 4
il Chemical 307. 340.7| 384 424,

ga|lo| k-

3 2
¥ Smelting & Refining 311.
318.1 334.
5 5
1 2

3
{bining 150.
1

Petroleum Refining 31 290.

3
il Total for above 1386  1437. 1666. 1775.
8l Total industrial 3561.3|  3734] 3963 4174. 4386.
{ Ratio of totals (%) 0
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PROJECTED GREENHOUSE GAS EMISSIONSIN
SELECTED CANADIAN-INDUSTRY-SECTORS(in

egatonsCOaﬁquiyalent)

Ml Sector 2000 2005 2010 2015 2020

B ¢ paper
Boresty 0707 o7 o7 o7
Bl Chemical 20. .
M Mining 8.5
S efing & Refining -
= Petroleum Refining . . 9
Jl Total for above
1

B Total industrial 144, 152.5
= Ratio of totals (%)
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Y RESULTSFROM PERD STUDY
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reduce viscosity of heavy oil etc.

Ul UV

tion, waste generated, and provide product

In the mining sector to replace high temperature processes
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oxldation at ambient temperatures

1e fore v sector tor integrated pes

select faster growing and disease resistant stock

ne PUulip anad paper to reauce water u , dS a SUD
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Y- RESULTSFROM PERD-STUDY(2)

Canada has a strong research base in the chemicals and

HOHOO0 S eHCES d AMEH ¢ - elated- engirieer o

disciplines
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companies with life science expertise
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sectors

1ere are a full range of appropriate
can support basic and applied research
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S5IOPROCESSES CONUNDRUM

“Glven that all the Ingredients appear t
0e present for the acceleratec
development, acceptance and
Integration of bioprocesses Iinto
mainstream Canadian industrial
activities - why is this only occurring |
a disjointed , incremental, and siow
manner?”
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“Canada hacs the elements to he the 1deAa
and enerav tndustries which utilize
and productivitv reauired for lona term
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POINTS TO CONSIDER (2)
STARTER MATERIALS APPEAR ABUNDANT!

1@ dVa -. V U




POINTS TO CONSIDER (3)
UMAN CAPITAL APPEARSREADY!

nose con acteria.”




RECOMMENDED “NEXT STEPS™ FROM

PERD PROJECT

m Review of international developments -

INn cleaner

nlotec

ogy) and documente

N1NOo

s [Technology Roadma

D

ning

s Development of a plan of work (including pilot

collaboration)

“research community, and the




MPETUSFOR THISWORKSHOP

Increasing public concern in Canada on deterioration of

Gradual industry responses in modifying existing

.
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Potential for biobased products and processes as key tools

Potential of extrapolation from successful international




KEY FACTOR AFFECTING RATE OF BIOPROCESS
DEVELOPMENT HANTEGRATIONANTO-MAINSTREAM
ANADIAN INDUSTRY




SUGGESTED QUESTIONS FOR BIOPROCESS OPPORTUNITY /
CHALL ENGE AGENDA FOR GOVERNMENT /INDUSTRY (1)

Market opportunity-do markets exist and can they be

cated and be made to be alnable?

Impact of successful commercialization - will impact be
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Competitive strengths - do Canada’s and industry’s
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- IS | vill it be there?

Strength of Canada’'s S & T Capacity - do we need to
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Synergy across sectors - is there potential to leverage




SUGGESTED QUESTIONS FOR BIOPROCESS OPPORTUNITY /
CHALL ENGE AGENDA FOR GOVERNMENT /INDUSTRY (2)

Are bioprocesses too “new and unproven” under

apresentative Canadian conditions?

Are benefits to “conjectural and uncertain” in terms of

Are the bioprocessing techniques to “unfamiliar” to
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market factors




