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Al ndustryo poil nt

e Which o6industryo?
e Upstream crude oil supplier
e Refining and Marketing
e Biofuel supplier
e Engine manufacturer
e Fuel logistics and blenders

e Many points of viewe

EEEEEE



POl Nt

Suncor believes that a Low Carbon
Transportation Framework is a superior
policy option to a Low Carbon Fuel Standard
to reduce greenhouse gas emissions in the
transportation sector.
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Life Cycle Assessmenti LCAi 6wel | s to wheelsd ghg intensity

Production and 20
Refining emissions

Engine emissions:
Combination of: 80

- vehicle miles
traveled (VMT)

- engine efficiency

10% reduction in
lifecycle emissions

0 [

50% reduction in production
and refining emissions

80

How are improvements in engine
emissions recognized in an LCFS?
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Life Cycle Analysis (LCA) can inform policy and eco-

thinking but it is not a good regulatory instrument

P 1]
Crude Production Refining Distribution & retail Combustion
47 6 % 471 8% 2% 85%

A Wide variance in Life Cycle scores, especially when it
comes to oO0indirect | and use chang

A Several models in use, but no common agreed to version.

A LCA does inform eco-thinking and is good in that respect,
but does not perform well as a regulatory instrument
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Reducing GHG emissions from transportation requires a

AnThrleeegged Stool 06 approach i nvol vin

s
2.
o~ 0
£ ®
0 -
& o g
IS © o
~ = m
£ ) o
8 = o
;9 X 2
o
[ Q@
QO O 3
~ = <
3 0]
Iy >
A No single technology devel opment or alternative fu
fuel use and GHG emi ssionseéeé|[ therefore reguire ] <co
efficient vehicles and benign fuels, and to have mor .

Massachusetts Institute of Technology (MIT), July 2008
On the Road in 2035: Reducing Transportationos
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Are LCFS compliance options beyond the E10-B5 blend

likely to materialize before 20207

> 2010 2020 2030

\4

E10- B5 blending maxed out in 2012-2013

Growth of passenger car diesel?

Will E85 become commercial? Fueling infrastructure required.

Advanced biofuels developed, then commercialized

Fleet electrification? Fueling infrastructure required.

Commercialization of fuel cells? Fueling infrastructure required.

Vehicle Kilometres Traveled

Programs to impact consumer behaviour?
Eco-driving?

Expanded public transit?
Impacts of zoning changes on housing density?

Vehicle Fuel Economy

Economy slows fleet turnover Return to normal fleet turnover, ~ 15 years.

8-12 year development cycle Consumer shift to smaller vehicles?
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An alternative...Low Carbon Transportation Framework

LCTHRllows for strategic line of sight across many individual Policies and jurisdictions while provsiiagegic
coordination to meeta Regior® Climate Change and Econonic2 I { a X &

Upstream Emissions Fuel Processing, Bibuel Support, Alternative Federal and Partner
both in and out of Fuel Support, Consumer behaviours Consderations
State/Province

Out of State Provincial Policiesegulating Refining, Bie FederalPolicies affecting
Upstream Emissions fuels production, Driving Behaviour Transportation Sectoemissions
e Domesticcrude oil e StateRenewable Fuel Standh e Vehicle CAFE Standard
production e Advanced Biduel Policy ¢ Renewable Fuel Standard
e Imported Crude e Electrification of Vehicle Fleet e FutureCap & Trade
Oil production e Other Climate Change related regulations
e Imported Refined e FutureCap & Traden refiningand
product agriculturalsector
Upstream Emissions
regulated by local Considerations Regional Partners
authorities (ie: U carbon intensity ofll fuels e WC| MGA, RGGI

£ 0SNI I Qa
GHG regulations)

pace of growth ofenewables penetration e Intra{ GF GSkt N DA
public and pivate infrastructure enablers
electricgrid expansion

public policy around plyiin electric
vehicles CNGetc.

cC: CCC:

While an LCFS attempto regulate GHG emissions intensity at the point of sale of fuels, the LCTFl
Transportation Sectowide approachto achievingabsolute GHG reductionshile managing economic,
8 social and environmental impacts. SUNCOR )
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Which Vehicles And Fuels Will Dominate The Fleet Of
The Future?

@ Electricity generation?
2 Wind?
\ Solar? Wind*

More Biofuels?

Hydrogen
(Fuel Cells)’7
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Appendix slides
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Appendix slides

Transportation Sector Emissions and Inter-Regional Fuel Flows

Transportation
Emissions

within Region

Regional Transportation

Emissions A Emissions
Emissions from from Exported
related to Fuels production Fuels
and Feedstock Fuels and of Fuels
Production Feedstock Fuels
imported to the imported exported
Region

d&regiond

External Regions

External Regions

A State / Regional Climate Change A State / Regional RFS Programs A State / Regional Climate Change
Progr_ams; e Alberta existing A Future Cap/Trade Programs Programs; ie State RFS
GHG intensity law A . .
A State / Regional VMT related; ie Provincial Programs; ie
. . ' Manitoba 8.5% ethanol RFS
mass transportation policy

A US Domestic Federal Policies; ie RFS 2, US CAFE, Future Cap/Trade

A International Federal Policies; ie Canada 5% RFS, CAN CAFE, Future Cap/Trade
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Appendix slides

One interpretation of indirect effects i Military footprint to ensure Middle East exports
from: Indirect land use emissions in the life cycle of biofuels: regulations vs science Adam J
Liska and Richard K Perrin, University of Nebraska, Lincoln, USA
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Appendix slides

Life Cycle Associates Fuel LCA Issues

Life Cycle Analysis of Biofuels
oV N——CLED

- Surveys
Capacity y Biogeni
Modeling o,

Technology

USDA data
Aggregation
Custom work

Direct <‘1 D
LUC

Vehicle CH,, N,O7

|
! Indirect | emission WTT Reporting
! LuUC | impacts
: ______________________________
i ﬁ c i Fuel specs
i Changs in Boundary Denaturant
Carbon Diagram
! | Stocks | Substitution Marginal
"""""""""""""""" Market effects Resource mix

Relative value Gearing Maintenance

1 LCI data Tie to Inventory Access
. A few ISSUQS Sell credits Documentation
Self use Uncertainty
Regional mix Usability
Vapor pressure Transparency
Spillage Calculations
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Appendix slides
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