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Purpose of Presentation

ÅImportance of  baseline environmental data underpinning biofuels 

development in Canada

ÅResults of Environment Canadaôs meta-analysis of  global biofuels 

literature for environmental data 

ÅComplementary EC environmental research activities underway in 

support of SD agenda

ÅNext steps
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Regulations

Å5% renewable 

content based on 

the gasoline pool 

by 2010

Å2 % renewable 

content in diesel 

and heating oil  by 

2012, upon 

successful 

demonstration of 

renewable diesel 

fuel use under the 

range of Canadian 

conditions

Lead: Environment 

Canada

Next-Generation 

Biofuels Fund

$500 million for investment with 

the private sector (over 8 years)

ÅManaged by Sustainable 

Development Technology 

Canada (SDTC)

ÅEstablishing large-

demonstration-scale for the 

production of next-generation 

renewable biofuels 

Canadaôs leading-edge 

technologies in the biofuels area 

make it well positioned to 

become a world leader in next-

generation renewable fuels

ÅFunding end March 31, 2015

Lead: Natural Resources 

Canada and Environment 

Canada

Government of Canada Renewable Fuels 

Strategy Delivery Platform 2006ff

ecoENERGY for 

Biofuels

$1.48 billion towards 

operating incentives to 

producers of renewable 

alternatives to gasoline and 

diesel based on production 

levels and other factors 

(over 9 years).

ÅUp to 10 cents per litre to 

renewable alternatives to 

gasoline

ÅUp to 20 cents per litre to 

renewable alternatives to 

diesel

ÅIncentive rates will be based 

on average industry 

profitability

ÅFunding is ñexpectedò to end 

March 31, 2017

Lead: Natural Resources 

Canada

ecoAgriculture 

Biofuels Capital 

initiative (ecoABC)

$200 million initiative to increase 

renewable fuel capacity (over 4 

years)

ÅProviding repayable contribution 

towards the capital costs for  

construction or expansion of 

transportation biofuels production 

facilities which have a minimum 5% 

farmer equity investment.

ÅUp to $25 million per project or 

25% of eligible project costs, 

whichever is less

ÅPayment upon completion of the 

plant

Å8 to 12 projects expected

ÅFunding ends March 31, 2011

Biofuels 

Opportunities for 

Producers Initiative 

(BOPI)

$20 million to assist  farmers and 

rural communities hire experts 

who can:

ÅAssist in developing business 

proposals

ÅUndertake studies necessary to 

create and expand biofuels 

production capacity

ÅUp to $300,000 per project 

representing no more than 75% of 

project costs

ÅFirst $11.6 million funded 84 

projects

ÅFunding ends March 31, 2008

Increasing the retail 

availability of 

renewable fuels

Supporting the expansion 

of Canadian production of 

renewable fuels

Accelerating the 

commercialization of 

new technologies

Assisting farmers to seize new opportunities in this sector

Lead: Agriculture and Agri-Food Canada
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Grains and Oil Seeds

Corn &

Soy

Cellulosic

Forest cellulose

Forest cellulose

Provincial Biofuels Strategies 

Underway

Ont. 5% ethanol 2007

Sask. 7.5% ethanol 2006

Man. 8.5% ethanol no date

Que. 5% ethanol 2012

Alt. 5% E / 2% BD by 2010

BC 7.5% biodiesel by 2010

PEI 30% renewable by 2020

??

??

?? ??
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Understand, inform, and help government(s) minimize 

environmental effects and maximize sustainability / utility / 

benefits of bioproducts and co-products throughout their entire 

lifecycle

Carbon sequestered, CACôs 

and GHG reduced, green 

chemistry, air, water quality 

improved, reduced waste.Increased land use,

& water use, increased

pesticide use, monoculture

habitat, diversity, novel 

wastes, losses, GMO risks.

Scientific Approach to Understanding the 

Environmental Sustainability of Bioproducts
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Increased agricultural

inputs/ land and water 

use 

and different emission

profiles

éand should yield net benefits

...but the size and type of benefits, depend on prior identification and integrating

environmental considerations  / science explicitly and up front directly into the process

Bioproducts usually 

have less

embedded energy/ 

GHG emissions,and 

bioproducts  can be 

close to

climate neutral...

Bioproducts are expected to be environmentally 

friendly, sustainable ééé
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Importance of Baseline Environmental Data for 

Biofuels and Sustainability Assessment

ÅñThat which you 

cannot measure you 

cannot manageéthat 

which you cannot 

measure you cannot 

improveé.
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As a Cornerstone of Sustainability, What 

Environmental Data is Currently Available?

To begin to make informed 
environmental decisions and by 
extension good sustainability 
decisions on all aspects of 
biofuels , we will urgently need a 
range of representative baseline 
environmental data-ideally 
generated ñin frontò of the 
decision making process and 
under representative Canadian 
conditions ïso as to inform the 
policy, regulatory, enforcement 
and scientific process
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Agriculture Feedstocks Waste Feedstocks

CandidateEn

v. 

Assess

ment 

Parame

ters

Kaltschmitt 
1997

Sugar Beet
Wheat 

Potato

Puppan 2001
Sugar Beet

Winter 
Wheat

Potato

Reinhardt 
2002

Sugar Beet 
Wheat 

Potato

Hu
2004

Cassava

Kadam
2004

Corn Stover

Sheehan 
2004

Corn Stover

Tan & Culuba 
2002

Agricultural 
Cellulosic 

waste

Germany Germany Europe China India USA Philippines 

Resource
Depletion ¬ ¬ ¬ ¬ ¬ ¬ ¬

All GHG 
Gases ® ® ® NA ® ® ®

Biodiversity NA NA NA NA NA NA NA

Acidification ____ ____ ¬ NA ® ¬ ¬
SOx

¬ NA ¬ NA NA NA NA

NOx
® NA ¬ ¬ NA NA NA

Eutrophica
tion

NA NA ¬ NA ® NA ¬

Human 
Toxicity

NA _____ NA NA ® NA ¬
CO NA NA ¬ ® NA NA NA

NA ðNot Assessed ðIncreased impact for bio-ethanol

ðNo significant change ɹ ðDecreased impact for bio-ethanol

, Curran 2006, Blottnitz, 2006, Dale 2006 McIntyre 2006, Landis 2007

Life Cycle Analysis (LCA) 

(Curran 2006) (Dale 2006) Miller (2007) (Larson (2008) (UKERC 2008), (OECD 2008)
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NAïNot Assessed               ïIncreased impact for bio-ethanol      ïNo 

significant change       Ź ïDecreased impact for bio-ethanol

, Curran 2006, Blottnitz 2006 Dale 2006 McIntyre 2006, Landis 2007

Agriculture Feedstocks Waste Feedstocks

Kaltschmitt 1997
Sugar Beet
Wheat Potato

Puppan 2001 
Sugar Beeet 
Winter Wheat 
Potato

Reinhardt 
2002
Sugar Beet 
Wheat 
Potato

Hu
2004
Cassava

Kadam
2004
Corn Stover

Sheehan 
2004
Corn Stover

Tan & Culuba 
2002

Agricultural 
Cellulosic 

waste

Germany Germany Europe China India USA Philippines 

PM NA NA ¬ ® NA NA NA

Ecological 
Toxicity

NA ___ NA NA NA NA NA

Photochemic
al Smog

NA NA ® NA NA ¬ ®

HC NA NA ® ® NA NA NA

Solid Waste NA NA NA NA ® NA NA

Land Use NA NA NA NA NA ___ NA

Water Use NA NA NA NA ___ NA NA

Ozone 
Depletion ¬ ¬ NA NA NA ® NA

Odour NA NA NA NA ® NA NA

Life Cycle Analysis (LCA) 
(Curran 2006) (Dale 2006) Miller (2007) (Larson (2008) (UKERC 2008), (OECD 2008)
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What do the Life Cycle Analyses tell EC?

Å Scientific evidence base to support environmental claims of biofuels is weak.

Å Many important environmental parameters not routinely measured.

Å The environmental data is not very robust nor yet representative of Canadian conditions.

ï Studies are relatively narrow engineering analyses that assume one set of activities replaces another.

ï Most are solely GHG reduction or energy balance studies often neglecting other important areas entirely 
(e.g., aqueous emissions, clean air contaminants, ecosystem quality, sustainability, biodiversity, nutrient 
cycles, landscape effects, material flows, socio economic impacts and human health considerations).

ï Few were conducted or are representative of Canadian climatic conditions, biodiversity, geographic and 
threshold levels

ï Much is funded and/or published by proponents of the products and/or technologies.

ï Most data consists of estimates provided  by models or emission factors and may or may not accurately 
reflect actual benefits to be achieved.

ï The data (and responsibility) is spread over multiple departments and groups across North America, 
South America, and Europe

ï LCAôs coming under criticism for the use of quantitative data only.

Å The issue is complex and very technical and lends itself to limited understanding of theoretical vs.
likely/achievable benefits.

Å Benefits of one type may be offset by negative impacts in other areas as highlighted in the scan of published 
Life Cycle studies on biofuels.
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Evaluation of Life Cycle Analysis (LCA) of Biofuels ï

Methodological Approaches and Environmental Rigorousness

Selected and ñpunctuated meta-analysisò of the global LCA approaches 

and literature on biofuels to determine potential environmental ñburdens 

and benefitsò specifically relatedto:

1. Biomass feedstock selection and harvesting.

2. Biomass conversion to biofuels and other co-products.

3. Blending, transportation, storage, and distribution of biofuels.

4. Tail pipe emissions from combustion of blended biofuels.

5. Spills of biofuels and fate in ambient environment.

ñLCA is a systematic set of procedures for compiling and examining the inputs and outputs of materials and energy 

and the associated environmental impacts directly attributable to the functioning of a product or service system 

throughout its life cycleò(ISO 14040.2).
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1) Biomass Feedstock Selection and Harvesting: 
This area will likely have the biggest impact on the environment

ÅNeed to better identify ñlandscape effectsò from accelerated, 
dedicated and increased biomass production. 

ÅThis aspect is likely to have the largest impact on the environmental 
and agronomic ñbenefits and burdensò.
ï Sustainable farming practices will be key.

ï High intensity monoculture creates challenges.

ÅSoil quality, nutrient loading, habitat and biodiversity, energy intensity.

http://keetsa.com/blog/wp-content/uploads/2007/06/biofuels.JPG
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2) Biomass Conversion to Biofuels and Other Co-products:  Biofuel 

facilities are biorefineries with a variety of inputs, co-products, and emission 

streams

Å EC preliminary studies completed indicate absence of baseline environmental 
data throughout:

ï Ethanol
Åwater use concerns (BOD, COD, consumption, heat).

ÅVOC emissions (both controlled and fugitive)

ÅHuge CO2 emissions and co-products.

ï Biodiesel
ÅHexane and methanol emissions.

Åwater usage/discharges for biodiesel technologies unknown

ïOther areaôs of concern.
ÅCumulative EIAôs likely, energy intensity (fossil fuel use and GHG emissions), Particulate 

matter (PM) emissions, GMO (bacteria, enzymes, yeasts, biomass) fate, spills, 

ï Ecological footprint will vary considerably depending upon design, size, location, and 
type of production facility and feedstock utilized.
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3) Blending, Transportation, Storage, and Distribution of 

Biofuels: Likely to be controversial, contentious and costly

Å Limited  government attention given  to 
environmental impacts / necessary changes to 
ñinfrastructureò

Å Incomplete information (costs, regional 
inequities, incompatibilities) relating to biofuels 
integration into existing petro-chemical 
infrastructure

Å Preliminary EC / TC studies suggest:
ï Ethanol

Å Greater transportation impacts (GHGs, PM, 
tailpipe emissions, etc) due to truck and rail 
requirement (vs pipeline for petroleum diesel).

Å Increased risk of major spill due to truck/rail 
transportation modes.

ÅEconomic costs for compliance and ñlegacy 
vehiclesò.

ï Biodiesel (similar issues to ethanol). 


