PATHWAY 5: HELPING CUSTOMERS USE LESS ENERGY AND EMIT
LESS CO,

Customers are looking for solutions that help them lower costs
and reduce CO,.

To respond to customers’ need to manage their fleet operations more efficiently, in some
countries Shell Commercial Fuels has introduced Shell Diesel with a fuel economy formula
for Commercial Road Transport operators. New Shell Diesel is designed specifically to
maintain the engine over the longer term, burn more efficiently and deliver more fuel
economy over a longer period of time.

Providing solutions that help Shell customers make the best use of Shell Diesel means
analysing and understanding their fuel use performance and providing information that
they can act on to help reduce fuel use. In May 2008, Shell Commercial Fuels’ partnership
with Daimler, the world’s largest supplier of trucks, resulted in a new world record for fuel
efficiency. Daimler’s most economical truck, the New Mercedes-Benz Actros, powered by
Shell Commercial Fuels and Lubricants, managed to use as little as 19.44 litres of fuel per

100km in perfect conditions.
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GOAL

HELP MANAGE
ENERGY DEMAND
BY GROWING

THE MARKET FOR
PRODUCTS AND
SERVICES - LIKE
FUEL ECONOMY
FORMULATIONS
FOR OUR
GASOLINE AND
HIGH-EFFICIENCY
LUBRICANTS — THAT
HELP MILLIONS OF
CUSTOMERS USE
LESS ENERGY AND

EMIT LESS CO,.

SHELL RETAIL

Shell Retail’s approach to helping customers use less
combines fuel economy formulations with personalised
tracking and coaching to reduce fuel consumption in
several countries. Retail initiatives to ‘use less’ build

on 2007’s Fuelsave challenge where Shell measured the
behaviour of 1,000 drivers for a month, trained and
coached them around fuel economy, then measured them
again. Two-thirds saw an improvement in fuel economy;
and nearly half had savings between 5% and 20%.
Fuelsave showed how relatively effortless it is for drivers
to achieve fuel economy with the right driving behaviours
and the right product. In 2008, Fuelsave was extended
to thousands more drivers in six countries.

SHELL LUBRICANTS

Shell Lubricants also encourages customers to shift to
Shell Energy Stretch solutions. These include full synthetic
premium engine oils with lower viscosity to improve fuel
economy, and also shifting customers to dedicated energy

efficiency hydraulic oils like Tellus EE.

SHELL SULPHUR SOLUTIONS

Shell Sulphur Solutions has found positive, innovative

ways to utilise excess sulphur from its oil and gas refineries
including Oil Sands and other facilities, and has created
Shell Thiogro — sulphur-enhanced fertilisers. To meet the
food needs of a growing population, industrial fertilisers are
increasingly used to encourage higher yields. But as their use
increases, crops in certain soils can get an excess of nitrogen
and phosphorus, while running short of sulphur. With a
sulphur-enhanced fertiliser, this nutrient imbalance is re-
addressed for more yield and bigger plants. Higher yield and
bigger plants in turn help capture more CO,.
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Shell believes government CO, regulation is required and will replace voluntary
targets. We advocate CO, regulations that address GHG emissions from all sectors
and subject the entire industry to the same standards, predictable long-term
policies and market-based incentives on a level playing field so that competitive
forces can drive the most cost-effective solutions.

1. Cap and trade systems for large stationary sources.

2. Clear incentives for Carbon Dioxide Capture and

Storage (CCS).

3. Asimple, credible target for the share of renewable
sources in our energy supply.

4. Complementary measures in the transport sector
such as:
o Vehicle efficiency standards;
o  Vehicle/road use programmes; and

e  Broadening the fuel pool by incentivising the use of
fuels based on their ability to deliver reductions in
CO, based on well-to-wheel.

5. A series of robust energy standards for buildings
and appliances with incentives to retrofit
existing infrastructure.

For oil sands, Shell’s advocacy focuses on public policy
objectives for cap and trade, complementary measures for
the transport sector and CCS.
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GOAL

WORK WITH
GOVERNMENTS
AND ADVOCATE

THE NEED FOR
MORE EFFECTIVE
CO, REGULATION.
IT IS CLEAR THAT
VOLUNTARY
ACTIONS SUCH AS
SETTING EMISSIONS
TARGETS ARE

NOT ENOUGH,
ESPECIALLY AS
MOST LOW
HANGING

FRUIT HAS BEEN
GATHERED.

ALBERTA GHG REGULATION

GHG regulations in Alberta came into
effect on July 1, 2007 and required facilities
operating in 2000 and before to reduce
emissions by 12% immediately. Companies
who began operation after 2000 were
required to reduce emissions by 2% by the
fourth year of operation and continue to
reduce emissions by 2% per annum until
reaching an overall reduction of 12%. As
Shell began mine and upgrader operations
in 2003, GHG emissions reductions are
calculated using our average 2003 — 2005
GHG intensity as a baseline.

Alberta gave companies four options for
meeting the reduction:

1. Improve the energy efficiency
of their operations;

2. Use emission credits from
cogeneration or from process
improvements that have put the facility
below its regulatory threshold;

3. Buycarbon credits in the Alberta-based
offset system; or

4. Pay $15 into the Climate Change and
Emissions Management Fund for every
tonne over their reduction target.

Facilities could also choose a combination
of the options.

Government reports state that Alberta-
wide the regulation has resulted in
approximately 2.6 million tonnes of actual
reductions through operational changes
and practices — including better use and
re-use of energy — and investing in verified
offsets created by other Alberta projects.

Cogeneration credits generated
were also used to comply with the

regulatory requirements.

In 2008 Shell contributed about

$3.7 million into the Climate Change
and Emissions Management Fund and
purchased approximately $1 million
in offsets.

The Climate Change and Emissions
Management Fund collected a total of $40
million in 2008, which the government
will invest in projects and technology to
reduce greenhouse gas emissions.

ALIGNMENT OF PROVINCIAL AND CANADIAN GHG POLICY

Shell believes that a Canadian and North
American cap and trade system is an
essential mechanism to facilitate the needed
CO, emission reductions.

In addition, several provinces (Quebec,
Ontario, Manitoba and British Columbia)
and seven U.S. states are partners in

the Western Climate Initiative and are

in the process of developing a regional
cap-and-trade system. Shell’s view is that
harmonisation of these CO, policies is
important for businesses in Canada, and
that in the future these policies need

to transition to a North American or
international emissions trading system to
be most effective.

To comply with Alberta’s existing
regulation as well as emerging federal
policies, Shell focuses on technology and
energy efficiency improvements in the
production process, invests in verified
offsets and continues to explore potential
for carbon dioxide capture and storage
(CCS) at Shell’s oil sands upgrading
facility (see pages 14 and 15).



CAP AND TRADE (C&T)

Shell is optimistic that growth of the economy and oil sands
development can continue under cap and trade.

Emissions from large stationary sources (e.g. refineries,

coal fired power stations, upgraders, steel mills, cement,
manufacturing, etc) represent approximately 45% of
Canada’s economy-wide emissions and are best managed
through a “cap and trade” style of emissions trading. Cap and
trade delivers to society the highest certainty of emissions
reductions to be achieved through the establishment of

a national or international emissions cap. Such a trading
mechanism also gives emitters covered by the system a
pathway to the lowest cost mitigation options.

Shell believes C&T is the most efficient, lowest cost way
to reduce overall emissions from large stationary emissions
sources, and perhaps from aviation and fleet transport.

Shell is supportive of a cap and trade system, ideally
implemented as a North American-wide system, rather
than Canada on its own.

As well, Shell believes that a C&T system is best applied
to large sources of emissions, such as industrial facilities.

Emissions trading on its own, however, is not enough.
It is just one part of a much broader climate policy
framework, a framework that also needs to provide
complementary measures to address emissions from
other sources, such as transportation and buildings.
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CAP AND TRADE VS. CARBON TAX

Cap and trade delivers a sure
environmental outcome.

While a carbon tax controls the price of emissions,
the actual quantity of emissions that will occur
under a tax is less certain.

Cap and trade provides an effective
mechanism for long-range planning.

While a carbon tax provides a high level of price
certainty that facilitates long-term economic
planning, cap and trade will always provide a price
signal consistent with the ongoing cost of actually
meeting the emission reduction targets.

Cap and trade delivers its environmental
outcome at the lowest cost to the
economy as a whole.

Cap and trade provides covered entities the
flexibility to choose the lowest cost abatement
method available, while guaranteeing the required
emissions reductions are made. Although a carbon
tax also encourages firms to employ low-cost
abatement options, it does not ensure the desired
environmental outcome.

The emission trading system provides the certainty in

CO, emission reduction while enabling reductions to be
achieved at the lowest cost. A North American cap and
trade program could in time integrate with other CO,
emission trading systems and ultimately form a global C&T
program, unifying efforts of both developed and developing

countries under one system.

The larger the trading system, the more access
participants have to lower cost emission reduction
opportunities. As well, one system across all of
North America could eliminate many competitiveness
issues and trade impacts that would otherwise result
from independent systems operating within Canada,
the U.S., and Mexico.

COMPLEMENTARY MEASURES
FOR TRANSPORTATION

In order for Canada to meet its stated goal of reducing
emissions to 60%-70% below 2006 levels by 2050, emissions
reductions will be needed across all parts of the economy.
However, not all sectors will respond to the price signals seen
in an C&T system (e.g. private road transport emissions).

For the transport sector, recognising that the overall goal is to
reduce the well-to-wheel emission per unit of distance travelled,
policy must address not only the need for low-carbon fuels,

but vehicle efficiency and driver behaviours as well, as any
improvement in emissions from the combustion of fuels can be
undermined simply by putting more and less efficient vehicles
on the road. A systems approach that addresses:

1. Providers of energy for transport;
2. Manufacturers of vehicles; and

3. Users of vehicles is needed to effectively address
emissions reductions in transportation.

In the commercial and domestic sectors, a series of robust
energy standards for buildings, appliances etc. with
incentives for retrofit of existing infrastructure are needed.

Policy frameworks should also provide incentives to
encourage research and development to discover and develop
new technologies, including CCS. Governments should
partner with industry to finance significant demonstration
projects for promising technologies. In addition, the
development of new infrastructure is important and is in the
national interest.
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LOW CARBON FUEL STANDARDS

SHELL ADVOCATES:

For road transport, Shell advocates measures to reduce fuel use both in terms of vehicle and mobility
efficiency, combined with reduction in the well-to-wheel (WtW) carbon intensity of fuels. This includes:

® Encouraging and rewarding fuels & fuel components, including biofuels, that have the greatest
potential for CO, reduction on a WtW basis and to become competitive with other transport fuel
options. This will not only drive carbon reduction harder than regulation based on volume targets,
but also encourage the diversification of energy options for increased energy security.

The WIW CO, performance of different fuel/energy options should be determined using
internationally-agreed, peer-reviewed methodology that is designed in consultation with industry
stakeholders. It should use consistent and transparent assumptions, have the flexibility to accommodate
verifiable CO, reduction technologies and apply to all fuels sold across a country or region.

® Encouraging and rewarding fuels & fuel components produced from sustainable sources, including
the development of international standards and certification systems to ensure that the use of
biomass for road transport yields a positive contribution to the environment and society, including
CO, emissions, land management, biodiversity, human and social rights.

® Ensuring equitable treatment of CO, emissions associated with both the production and use of fuels,
with obligations on energy providers matched by those on engine/vehicle manufacturers to improve
the fleet average energy efficiency of road transport vehicles for private and commercial use.

® Establishing flexible, performance-based standards that stimulate market-driven innovation to
develop cost-effective solutions such as credit trading within the transport sector and do not close
down options by prescribing the approach to meet the policy goal.

® Bringing industry, consumer organisations and communities together to create greater awareness
of actions individuals can take to reduce CO, emissions including driving style and tire inflation.
This should be supported by policy instruments such as incentives to purchase fuel-efficient
vehicles and encouraging the use of public transport and car-pooling and urban development and
land use policies that encourage walking and cycling.

® Establishing realistic performance standards and regulatory certainty to encourage long-term

investment. These should be aligned both within and across borders to promote free trade,
economies of scale and provide a level playing field for all market participants.
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Setting challenging but achievable goals with realistic timescales for implementing new regulations,
ensuring that they do not conflict with existing ones and that simple/practical systems can be used to
enforce compliance.

Promoting a technology pathway model that addresses all four phases of development, encouraging
Research and Development to discover and develop new technologies; supporting joint industry/
government partnerships to finance significant demonstration projects of promising technologies; and
using focused, market-based policy instruments to encourage large-scale deployment.

SHELL DOES NOT ADVOCATE:

Inclusion of the road transport sector in an upstream cap and trade program: this is likely to delay
action to reduce CO, emissions from road transport, since the price signal that this would give to the
market is not likely to be sufficient to drive the necessary behavioural change by motorists.

The double counting of obligations and/or rewards through multiple regulatory and market mechanisms.
A direct carbon tax on fuel: this will not guarantee CO, reduction, while removing capital from the
sector that could otherwise be invested in options to reduce CO,. However, should policymakers

pursue a carbon tax on road transport fuel then the level of tax levied should reflect the WtW CO,
performance of fuel and fuel components (including biofuels), encouraging and rewarding those that
make the greatest contribution to WtW CO, reduction.

The assignment of WiW CO, performance factors to imports which will inhibit international free trade.

Proliferation of different sustainable sourcing criteria and certification systems (especially for the same
feedstock), which can lead to increased supply chain complexity and inhibit international trade.
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GLOSSARY

AOSP: The Athabasca Oil Sands Project, a joint venture
among Shell Canada Limited (60%), Chevron Canada
Limited (20%) and Marathon Oil Sands L.P. (20%). The
AOSP consists of the Muskeg River and Jackpine Mines
located north of Fort McMurray, Alberta and the Scotford
Upgrader, located near Edmonton, Alberta.

(Source: Shell Canada Energy)

Bitumen: Bitumen is best described as a thick, sticky

form of crude oil, so heavy and viscous that it will not low
unless heated or diluted with lighter hydrocarbons. At room
temperature, it is much like cold molasses. Technically
speaking, bitumen is a tar-like mixture of petroleum
hydrocarbons with a density greater than 960 kilograms per
cubic metre; light crude oil, by comparison, has a density as
low as 793 kilograms per cubic metre.

(Source: Government of Alberta, Department of Energy)

Bonus Allowances: Under a cap and trade program,
governments could provide bonus allowances for CO,
emissions to companies with CCS projects as a potential
source of revenue or to offset CO, from another aspect of a
company’s operations. To generate revenue, companies with
CCS projects would sell CO, bonus allowances either back
to the government, to other companies, or in a CO, trading
market. Also called multiple credits.

(Source: Shell Canada Energy)

Cap and Trade: Emissions trading (or emission trading)

is an administrative approach used to control pollution by
providing economic incentives for achieving reductions in the
emissions of pollutants. It is sometimes called cap and trade.

A central authority (usually a government or international
body) sets a limit or cap on the amount of a pollutant that
can be emitted. Companies or other groups are issued
emission permits and are required to hold an equivalent
number of allowances (or credits) which represent the right
to emit a specific amount. The total amount of allowances
and credits cannot exceed the cap, limiting total emissions
to that level. Companies that need to increase their emission
allowance must buy credits from those who pollute less.
The transfer of allowances is referred to as a trade. In effect,
the buyer is paying a charge for polluting, while the seller is
being rewarded for having reduced emissions by more than
was needed. Thus, in theory, those who can easily reduce
emissions most cheaply will do so, achieving the pollution
reduction at the lowest possible cost to society.

(Source: <http://en.wikipedia.org/wiki/Emissions_trading>)
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CO,: Carbon dioxide (chemical formula: CO,) is a chemical
compound composed of two oxygen atoms covalently bonded
to a single carbon atom. It is a gas at standard temperature
and pressure and exists in Earth’s atmosphere in this state.
CO, is a greenhouse gas.

(Source: http://en.wikipedia.org/wiki/Carbon_dioxide)

CO,e: Equivalent carbon dioxide (or CO,e) is a measure
that describes how much global warming a given type and
amount of greenhouse gas may cause, using the functionally
equivalent amount or concentration of carbon dioxide (CO,)
as the reference.

The Government of Alberta’s Specified Gas Emitters
Regulation includes methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons and sulphur
hexafluoride as regulated CO, equivalents.

(Sources: <http://en.wikipedia.org/wiki/Carbon_dioxide_
equivalent> and htep://environment.gov.ab.ca/info/

library/7934.pdf)

Cogeneration: Cogeneration (also combined heat and
power, CHP) is the use of a heat engine or a power station
to simultaneously generate both electricity and useful heat.
Cogeneration is a thermodynamically efficient use of fuel.
In separate production of electricity some energy must be
rejected as waste heat, but in cogeneration this thermal
energy is put to good use.

(Source: <http://en.wikipedia.org/wiki/Cogeneration>)

Cold Production: In situ production without the use of
heat or steam to mobilise the bitumen. Cold production can
be used when bitumen viscosity is less and does not require
heating to make it fluid enough to be pumped to the surface.
(Source: Shell Canada Energy)

Direct Emissions: Emissions from sources directly related
to a company’s or facility’s processes, generally within

the physical or legal boundary of an organisation. Direct
emissions do not include CO, emissions from purchased
electricity or feedstocks. Under CO, facts on page 4 of
this book, under the Government of Alberta’s Specified
Gas Emitters Regulation, direct CO,e emissions include
emissions from stationary fuel combustion, industrial
processes, venting, flaring, other fugitive, vented raw gas,
on-site transportation, waste and wastewater, CO, emissions
from the combustion of biomass, and CO, emissions from
the aerobic decomposition of waste. See CO,e.

(Source: Shell Canada Energy)

GLOSSARY (continued)

Froth Treatment: Froth treatment is the processing stage
that follows extraction in the bitumen recovery process. Air

is injected in the extraction process to float bitumen to the
surface. The frothy material is then sent for final treatment,
or clean up, prior to upgrading. Froth treatment cleans the
bitumen froth, removing water and solid contaminants (sand
and/or clay particles) to produce a clean bitumen product that
meets upgrader specifications.

(Source: Shell Canada Energy)

Geotechnical: Relating to geotechnical engineering, which is

the application of geology to engineering.
(Source: Shell Canada Energy)

Greenhouse Gases (GHG): Gases in an atmosphere that
absorb and emit radiation within the thermal infrared range.
This process is the fundamental cause of the greenhouse
effect. Common greenhouse gases in the Earth’s atmosphere
include water vapour, carbon dioxide, methane, nitrous
oxide, and ozone. Other greenhouse gases include sulfur
hexafluoride, hydrofluorocarbons and perfluorocarbons.

(Source: http://en.wikipedia.org/wiki/Greenhouse_gas)

Shell uses the term GHG to reference the range of greenhouse
and CO,e gases on page 4 and in data tables throughout.
See COe.

Haul Distances: The distance haul trucks travel from the ore
face to the ore crusher pad. As a mine matures, haul distances
increase as the active ore face becomes further and further
from the crusher pad and more fuel is consumed and CO,
emissions can result.

(Source: Shell Canada Energy)

Indirect Emissions: Emissions from sources generally
outside the physical or legal boundary of an organisation,
site or facility. These emissions are mainly associated with
waste disposed off-site, as well as the generation of imported
electricity, heat, steam and gas.

(Source: Shell Canada Energy)

In Situ: A Latin phrase meaning “in place”. For oil sands,
it refers to various methods used to recover deeply buried
(i.e. greater than 350 feet) bitumen deposits. In situ
operations include steam injection and various well and
bitumen collection patterns.

(Source: Shell Canada Energy)

LCA (Life Cycle Assessment): A ‘Life Cycle
Assessment’(‘LCA’, also known as ‘life cycle analysis’,
‘ecobalance’, and ‘cradle-to-grave analysis’) is the
investigation and valuation of the environmental impacts

of a given product or service caused or necessitated by its
existence. The goal of LCA is to compare the full range of
environmental and social damages assignable to products
and services, to be able to choose the least burdensome

one. At present it is a way to account for the effects of the
cascade of technologies responsible for goods and services.

It is limited to that, though, because the similar cascade

of impacts from the commerce responsible for goods and
services is unaccountable because what people do with money
is unrecorded. As a consequence LCA succeeds in accurately
measuring the impacts of the technology used for delivering
products, but not the whole impact of making the economic
choice of using it.

(Source: <http://en.wikipedia.org/wiki/Life_cycle_

assessment>)

Ore Quality: Also known as ore grade. The percentage of
bitumen by weight in oil sand.
(Source: Shell Canada Energy)

Steam Assisted Gravity Drainage (SAGD): Steam Assisted
Gravity Drainage (SAGD) is an enhanced oil recovery
technology for producing heavy crude oil and bitumen. It
is an advanced form of steam stimulation in which a pair
of horizontal wells is drilled into the oil reservoir, one a few
metres above the other. Low pressure steam is continuously
injected into the upper wellbore to heat the oil and reduce
its viscosity, causing the heated oil to drain into the lower
wellbore, where it is pumped out.

(Source: http://en.wikipedia.org/wiki/Steam_assisted_
gravity_drainage)

Strip Ratio: The ratio of waste (overburden material that
covers mineable ore and interburden material occurring
throughout an ore body) to ore; can be expressed in cubic
meters, tonnes or tons; used to define the quality of an oil
sands ore body.

(Source: Shell Canada Energy)

Synthetic Crude: Synthetic crude is the output from a
bitumen/extra heavy oil upgrader facility used in connection
with oil sand production. In some cases, it may refer also

to shale oil — the output from an oil shale pyrolysis. The
properties of the synthetic crude depend on the processes
used in the upgrading. Typically it is low in sulfur and has
an API gravity around 30. Also known as “upgraded crude”,
synthetic crude is an intermediate product produced when
an extra-heavy or unconventional oil source is upgraded into
a transportable form. Synthetic crude is then shipped to oil
refineries where it is further upgraded into finished products.
(Source: <http://en.wikipedia.org/wiki/Synthetic_crude>)
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GLOSSARY (continued)

Tailings: The residual by-product that remains after the
bitumen is separated from the mined oil sands ore. Tailings
are composed of residual bitumen, water, sand, silt and
clay particles.

(Source: Shell Canada Energy)

Tank-to-Wheel: A measurement of CO, emissions produced
as a fuel is used in a vehicle. Tank-to-wheel emissions are
virtually the same regardless of the crude oil, light or heavy,
from which the gasoline is derived. Tank-to-wheel emissions
account for about 80% of the total CO, emissions (i.e. well-

to-wheel emissions) associated with transportation energy use.

(Source: Shell Canada Energy)

Thermal Production: In situ bitumen recovery techniques
that include heat, often the injection of high pressure steam
underground to mobilise the bitumen, which is then pumped
to the surface leaving the sand in place.

(Source: Shell Canada Energy)

Well-to-Tank: A measurement of CO, that includes
emissions from fuel as it is produced (i.e. production of crude
oil or synthetic crude), transported, refined into consumer
products and distributed to the final market. Well-to-tank
emissions account for about 20% of the total CO, emissions
(i.e. well-to-wheel emissions) associated with transportation
energy use.

(Source: Shell Canada Energy)

Well-to-Wheel: Wt CO,e analysis calculates the total
CO, e emissions from the production and distribution of the
feedstock and the fuel ("Well-to-Tank’ or WtT emissions),
and from the use of the fuel in the vehicle (‘Tank-to-Wheel’
or TtW emissions).

(Source: Shell Canada Energy)
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USEFUL WEBSITES

Alberta Energy Research Institute
http://www.aeri.ab.ca/

Environment Canada — Climate Change

http://www.ec.gc.ca/cc/default.asp2lang=En&n=E584B5CF-1

Environment Canada — Turning the Corner

http://www.ec.gc.ca/cc/default.asp2lang=En&n=A3CB0O96D-1

Government of Alberta - Climate Change
http://environment.alberta.ca/1319.html

Government of Alberta — CO, Capture and Storage
http://www.energy.gov.ab.ca/Initiatives/1438.asp

Government of Canada — ecoACTION
http://www.ecoaction.gc.ca/index-eng.cfm

IEA Greenhouse Gas R&D Programme — CO, Capture and Storage
http://www.co2captureandstorage.info/

IHS Cambridge Energy Research Associates
www.cera.com

Shell — Energy Scenarios
www.shell.com/scenarios/

Shell — Responding to Climate Change

http://www.shell.com/home/content/responsible_energy/environment/climate_change/

Canada’s Oil Sands - Issues and Opportunities



Canada’s Oil Sands - Issues and Opportunities






