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1.0 - Energy and Canadians: A Changing Relationship

Canadians count on energy to underpin their economic prosperity and their personal
well being. They expect it to be reliable and affordable and they expect it to be
delivered at low environmental cost. Many of them expect to earn good incomes from
producing and delivering energy and related goods and services to other Canadians
and to our economic partners.

We have benefited over the past 20 years from energy policies which rely
substantially on markets to deliver the benefits that Canadians seek. Open trade and
investment in energy has attracted investment to Canada, created high paying jobs,
improved efficiency and added to security and reliability.

Canadians should expect to enjoy these benefits and see them grow for many years to
come.

But the energy world appears to be changing in fundamental ways. Canadians and
their governments need to reexamine some of our old assumptions and take steps to
ensure our energy future.

1.1 The world is changing in three important ways.

First, although Canada has abundant energy resources — oil, gas, coal, uranium, hydro
power, wind - new energy supplies are more expensive to develop, especially in ways
that are environmentally acceptable both to local communities and to Canadians at
large. At the same time our delivery infrastructure is aging — much like our urban
infrastructure - and it needs to be renewed. All of this will require great increases in
investment capital to accomplish.

Canadians need to look for better, more efficient ways to ensure that we can develop
our energy resources, renew and expand our delivery infrastructure and develop
improved methods of delivering and consuming energy services.

Second, we seem to have moved into a new era of higher energy prices. The stresses
on energy in Canada are mirrored in international energy markets; supply systems are
pressed to keep up with growing demand. Geopolitical uncertainty adds to the stress.
Energy prices are increasingly determined in world and regional markets and energy
prices across the board are at higher levels than we have experienced for the past two
decades and may get higher.

Canadians need to look to ways to adapt to this new, higher price reality by
maximizing our energy choices, accelerating improvements in energy efficiency and
ensuring that vulnerable consumers are not left behind.
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Finally, energy is at the center of some of the most important challenges to the quality
of our land, air and water. Climate change policy is the most prominent of these and
the most challenging. Urban air quality is an urgent concern for many Canadians.
Canadians are also concerned about the production and disposal of various waste
products and the impacts of new developments on Canada’s spaces and species.
Governments and industry are steadily dealing with these challenges but continuing
to do so and accelerating the effort will mean developing and deploying new
technologies. This will take time and effort and investment.

Canadians and their governments need to work together to continue developing real,
sustainable solutions to our energy and environment challenges.

1.2 There are concrete steps we can take to respond to these
changes

Canada’s energy industries believe that we need to develop a new energy framework
for Canada. The basic elements of that framework are briefly outlined in the
concluding section of this paper.

The first priority, however, needs to be given to the issue of investment. Investment —
in supply, in demand management and in developing new technologies - is the
foundation of any sustainable solution. Accordingly, the main focus of our
submission is how we can make Canada a destination of choice for North American
energy investment.
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In summary, Canada must be seen as an attractive destination for investment, for
Canadian projects to compete for the capital necessary to finance our future energy
needs and to play a full role within North America and around the world. If our
policy and regulatory processes are clear, efficient and effective, Canada’s many
other attractive features will ensure we are a destination of choice for energy
investment. But it is vital that energy investment be recognized for what it is...... a
long game! Energy projects can take anywhere from a year to 18 years to bring to
fruition. Once the capital is invested, such projects will provide benefits to Canadians
for decades to come.

As we look into the future, we see significant challenges with respect to ensuring the
adequacy and affordability of our energy resources. If we do not succeed in attracting
the necessary investment to finance tomorrow’s energy projects, the economy and our
citizens’ well-being will be placed at risk. Therefore, it is only prudent that we
embark on a process to identify precisely what needs to be done to ensure that Canada
is the destination of choice for energy investment in North America.
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3.0 - Moving Forward: Responding to the Challenge

We believe that Canada’s energy future needs to continue to rest on a foundation
of commitment to freely functioning markets. Open energy trade across all
borders, assurance of access to both supplies and to markets and a policy
environment which attracts private investment capital are essential ingredients.

Other aspects of government policy, however, will play a critical role.

Governments ensure that the environment is protected; they ensure that market
rules are fair and that they are respected; they regulate markets where the only
practical option is monopoly supply; they ensure that market participants have
accurate, timely information; and they contribute directly to investment in new
technology and human capital.

Federal, provincial and territorial governments all have vital contributions to
make; those roles are closely interwoven and they need to be effectively
coordinated.

3.1 Recommendations

Canada’s energy industries offer the following recommendations to governments:

Canada’s Energy Ministers should work together to develop a new
energy framework built on a foundation with three pillars:

e cooperation among governments and their regulatory agencies, each
working in their respective areas of responsibility;

e open dialogue with industry and with other stakeholders, bringing forward
the best ideas to ensure continuous improvement;

e commitment to market solutions complemented by smart policy and
efficient and effective regulation where markets are not the whole
solution.

The framework needs to be developed on several fronts:

Improving supply responsiveness by creating better investment conditions:
As a priority, governments should work together and with industry to ensure that
regulation is smarter — just as effective at protecting the environment and
consumer interests but faster, lower cost and more certain in its outcomes.
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Improving demand responsiveness by helping consumers make smarter
energy choices: As a priority, governments should work together and with
industry to create the right incentives for energy efficiency.

Investing in the future: As a priority, governments should work together and
with industry to ensure that Canada is investing in and supporting new energy
technologies and in the next generation of skills needed to deploy and manage
those technologies.

Improving information: As a priority, governments should work together and
with industry to make improved information available to ensure better policy,
better functioning markets and greater consumer confidence.
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[ Dialogue on Energy Issues Agenda]

= Halifax CEM — Supply, the overarching
issue

m Four Principles
o 1) Investment matters
o 2) Well designed markets work, with:
o 3) 'Smart Regulation’, and with
o 4)"SmartR & D'
= Dialogue with Deputy Ministers
= Economic contribution of the Industry
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[ Demand - still growing Worldwide ]

m Moderated by DSM
= And New Technology

= And other Energy Intensity
improvements

Basic 1.5%/year growth rate
Global demand - China & India

[Total Energy Demand in Canada ]
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Gas demand growth: integrated North
American Market
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Power generation dominating demand
growth
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A common feature of today’s scenarios is that electricity
demand will continue to grow faster than population and
slower than GDP. For example ...

NEB "Supply Push"

Electricity generation if
it grows at the same
rate as projected real

B GDP

Electricity generation
projection

Electricity generation
= if it grows at the same
rate as projected
population

[ What about EE and Intensity?
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Energy Intensity by Sector (Trend) ]
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What about Demand Side
Management?

= Ultility DSM and efficiency regulation have
moderated load growth over the past twenty years.

m Electric utilities in the US saved 2% of total demand
in the peak year, 1996.

=  Some Provinces have active incentive programs.

o BC Hydro Power Smart started 15 years ago and revived
their program recently.

o Manitoba Hydro Power Smart started 13 years ago.
o Ontario is preparing a strong DSM program.

= DSM objectives require strong incentives and
realistic expectations.




New technology for market
transformation:

= Things that use energy tend to turn over slowly. There are big
things that last for decades...... capital stock turnover is slow

Sometimes advances need basic
new processes
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Net Result: The future much like the
[ recent past... Growth about 1.5% /yr.
NEB "Supply Push" Scenario
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[Supply - the overarching issue ]

m We Need Everything: all traditional sources;
all new sources and new technologies

s One big complex interrelated system
o Electricity — many primary energy sources
o Natural Gas
o Crude Ol

m Capital Requirements Enormous
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Aging Fleet Adds to New Capacity
Required

TWh Canadian Electricity Demand Projection to 2020: TWh
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Two NEB Scenarios - requirement by 2020
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How much can distributed generation
reduce the requirement for central plant?

3%

Genset

Fuel Cell

Micro-turbine

©2002 Distributed Utility Associates

More to be Done- it takes time

Today, most DG, including fuel
cells, runs on natural gas.

Efficiency is higher than that of
a central gas turbine only where
useful heat is also produced.

Thus, we need to encourage
more CHP applications.

“[Under current policy]... of the
428 GW of new generation
capacity ...[in the
U.S.]...expected by 2025, 16
GW, or 3.7% are expected to be
distributed generation, of
which 1 GW is fuel cells.”

U.S. Energy Information
Administration, Annual Energy
Outlook, 2003

Other DG — «— Fuel
cells

Central plant 4




What about renewables? - current cost
ranges

) Solar energy is not yet
Wholesale caomail competitive in most applications.
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Electricity Summary

Hydro, Coal, Nuclear and Natural Gas primary energy
sources all needed

Aging Fleet replacement added to capital
requirements

Renewables - increasing contribution as costs
improve and market prices rise

Next 10 years - much will depend on natural gas
price and volatility

Forecast mix scenarios — everything needed

Net requirement for capital extremely large and lead
times extremely long




Natural Gas Supply:

Supply costs rising and on a replacement treadmill

Natural Gas Productive Capacity —
CERI Alternate Case

2 ~i| Newfoundland

Natural gas
from coal

Western Canada

Sedimentary Basin

Productive capacity (Tcf per year)

002 2005 2008 2011 2014 2017 2020
dian Energy h Institute

NO B N W oA GO O

A




Finding and developing natural gas is
becoming more costly

Canadian Natural Gas F&D Costs
WCSB Five-Year Trailing Average Values
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Alternative supply faces long lead
times and heavy capital requirements

LNG - cryogenic materials,
special tankers, new terminals

Coal bed methane & tight gas -
numerous wells, more
delineation of Canadian
reserves is needed

Frontier gas - both Northern and

offshore fields capital-intensive
developments with many
regulatory hurdles




[Natural Gas Summary ]

m Conventional supply cannot meet demand
and on a replacement treadmill

m Large capital investments required to
accomplish required supply response

= Pipelines also crucial to market supply

= Imported LNG will be called on to fill the NA
market gap

[ Crude Oil ]

Conventional oil

o F & D costs
rising

New sources

very capital

~ intensive

o Qil Sands

o Frontier




Geo-political situations exacerbate
commodity price cycles

OPEC and Non-OPEC Production
And Real Price of Crude Oil ($ 1997)
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Over $10 billion required each year to ensure new Canadian
oil supplies come on-stream as conventional WCSB oil output
declines

Both emerging
oil sources
Actual Forecast require
significant
investment
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Oil Sands Production Technologies

‘ Oil Sands Production now at 1.2 million barrels per day ‘

Mining & Upgrading

In-situ

Mining = 0.40 to 0.75 mcf gas per bbl bitumen*
Recoverable resource — 65 billion barrels

-
SAGD Process
Oil Productiogese,
Steam Injectign f' [\IN .

L =====

T 6iI'Pr6ducﬁon. 1

. “Reservoir

Source: PetroCanada
In situ = 1.0 to 1.2 mcf gas per bbl bitumen*

Recoverable resource — 250 billion barrels

* Gas consumption rates from CERI Oil Sands Supply Outlook, March 2004

[ Crude Oil Summary

= Global commodity - world pricing

= Conventional supply declining - 70%
remains in the ground

= Oil sands and frontier capital intensive
with long lead times

m US security concerns an opportunity

for Canada




[Deliverability - Reliability issues]

m Pipes: More capital intensive
infrastructure required

= Wires: Under investment incurring
higher costs for losses and barriers to
the most economic generation at
times

m Cost of unreliability to industry very
high and strain on system risks
blackouts

Canada has 100,000 km of transmission pipelines & growing;
USA has 300,000 km - 6000 km added in 2002

Natural Gas
Pipeline Flows

Source: Adapted from the US EIA




Electricity Transmission

An absence of regulatory mechanisms for cost recovery has led
to under investment in some jurisdictions

Lack of transmission investment is resulting in economic
penalties for rising losses and constraints against most
economic generation

The cost of unreliability to industry is very high

Greater strains are being placed on the system due to demand
and supply growth and diversity

Half of the projected investment in the OECD electricity sector
over the next 30 years is for transmission and distribution

Higher Energy Prices Future

Crude oil futures step price increase
Henry Hub step price increase
Costs for renewables

New supply capital requirement much
greater

Deliverability capital
Implications for the economy?




Step Jump in Crude Oil Futures

US Crude Oil Futures: 24 Month Contract
November 1990 to Today; Daily Close
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What about renewables?
- current cost ranges

) Solar energy is not yet
Wholesale caomail competitive in most applications.
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Technology is Key

= Long development, deployment life cycle
requires close government, industry
cooperation

m Market adoption barriers, commercialization
gap

= Promising long term efforts in clean coal,
bitumen recovery, nuclear and hydrogen

= Renewable costs drop 20% for each
doubling of installed capacity, e.g. wind
every 5 years

There are limits to efficiency
improvements

The theoretical maximum efficiency
for a natural gas turbine
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90% | .

80% 1
— Theoretical maximum efficiency
70% 1

60% efficiency today
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50% 1980’s Innovation more-than-
40% 1970's tripled electricity
1950’s production per unit of
30% 1940s fuel since the 1930’s,
20% but further gains are
1930’s restricted by the laws
10% A Operating temperature of thermodynamics

of a gas turbine
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With current technology and economics, only 27% of
Canada’s total conventional oil in place (216 billion barrels) is

recoverable

Reserves
Recoverable 11 billion bbls
58 billion bbls ;

(27%)

Source: NEB

Technologies - Alternatives to Natural Gas

Toe-to-Heel Air Injection — THAI (No gas)

THAI Frocess Diagram Air

(Toa-to-Heel Air Injection) 2 1

S HEEL

ertical Alr

FMebile OIl  Cake Combustion
Zone  Zeme  Zome Injection Well

Long Lake OrCrude Process (No gas)

Multiphase Superfine Atomized Residue (MSAR)

Other technologies being tested:
VAPEX - steam & pentanes

SAGD with solvent instead of steam
Bitumen combustion

Coke gasification




Environment and efficiency drives coal
research

There are many technologies for reducing
emissions from coal:

supercritical pulverized coal
ultra-supercritical pulverized coal
pressurized fluidized bed combustion
integrated gasification combined cycle

advanced gasification options at
demonstration stage.

= carbon dioxide extraction technology

options

o amine scrubbing,

o carbon dioxide/oxygen combustion Coal gasification research began
o extraction from synthetic gas in the early 1930’s; only

demonstration plants to date

ACR - Power Reactor for Longer-
Term Nuclear Energy

Innovative Applications Reactivity

Alb OI S d echanisms Deck
[ erta Oil Sands Shield Tank é Thimbles
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Advances in design -
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= High performance

= Longer plant life
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“The best potential for future cost reduction among ...
renewable electricity technologies is about 20% for each
doubling of installed capacity.” |IEA, December 2003

Installed Wind Power in the World

- Annual and Cumulative -
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Germany, 4.5
MW turbine

Pincher Creek

Offshore, Denmark,
310 MW

Hydrogen and fuel cells

Misconceptions Realities

n Hydrogen is an energy carrier

" Most hydrogen is made from
natural gas today
The environmental case varies

= Hydrogen is an energy source

= Hydrogen is a renewable
= Fuel cells are inevitably cleaner -

than fossil fuel engines

The fuel cell market today is the

car

with the application and source of
hydrogen

u Stationary applications will
dominate for a decade




[Looking Forward ]

m Society needs huge amounts of capital
invested in new supplies, infrastructure and
new technology

= New technology - pulled through into the
market - is needed for:

m To get the necessary capital we need:

= Industry Government dialogue and
collaboration to maximize Canada's energy
opportunity

New technology - pulled through ]
[into the market - is needed for:

m Greater recovery of conventional
resources

= Development of unconventional
resources

= Development of alternative energy
forms

m Greater market use efficiency
m Increased sustainability in energy use




To get the necessary capital we need:

= Open markets with stable rules that
attract capital

m Efficient and effective regulation that
carry confidence of all stakeholders
including investors

m Secure and efficient access to markets
m Access to resources

Industry Government dialogue and collaboration to
maximize Canada's energy opportunity

Long Term Issues Development

o Capital attraction — risks and cost linked

o New technology to market — key to sustainability and supply
o Address looming skills/HR shortages

o Climate Change measures should engage the market

Priority Short Term Actions

o Accelerate implementation of ‘smart regulation’ already in
progress

Reduce volatility with market rules certainty
Encourage measures that increase market liquidity
Avoid short term interventions that scare away capital

Recognize step reductions in demand and rapid adoption of new
technologies are unlikely in the near term

o O O O




Industry Government dialogue and collaboration to
maximize Canada's energy opportunity

m Our request to CEM ministers to help
address the critical issues:

o Agree to endorse this ongoing dialogue

o Agree to endorse the four elements of the work
program following in today’s agenda

o To champion Canada’s energy opportunity in
North American markets with other
departments of your governments that are
involved in the critical issues

Dialogue on Energy
Looking Issues Agenda
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