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Energy and Climate
In the headlines around the world
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Insatiable Appetite for Energy

Forecast to double by 2030
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New Global Energy Realities

Growing Impacts on Canada

Unpredictable energy prices
Sustained volatility and upward trends likely
Globalizing prices
Dependence on imports
USA - Oil (70%) and natural gas (16%)
_EU —more than 50% of all energy
Climate change legislation
Federal and Provincial rules tightening in Canada
Tighter EU targets planned from 2012
“American Clean Energy and Security Act” likely in 2010
Uncertainty over compliance costs and requirements
Underinvested energy infrastructure
Electricity grid
Rail for coal transport
Natural gas terminals
China and India major new energy customers
_Major impacts on primary fuel prices o
Trigger events — blackouts, hurricanes, arctic ice ,

tornados ....

Fundamentally different from past
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Perfect Energy Storm

When fears collide.

Uncertain Prices Availability

Climate Change

Growing awareness — Growing Opportunity
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Global Cost of Energy

What we pay frr
Gas, ~lectrir

r ‘s

$ 6.7 Trillion

Energy we Energy we

use waste

12% of Global GDP
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Energy Productivity Differences
Major Opportunity for North America

Country Pogulation GDP Energy Energy Energy \
% Tot % Tot % Tot /Capita /GDP
Canada | 05% | 3% | 29% | 100[ | 100
USA 4.60% 25% 21.3% 81 76
Japan 2% 8% 4.7% 44 52
EU 7.50% 31% 15.7% 36 46
China 20% 6% 16.8% 15 252
India 17% 2% | 3,6% 4 \| 163
World 100% 100% 100% 18 90
/

Key to Competitiveness
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Effectiveness by Sector

How well does US/Canada use energy?

Sector Share Index US&CAN/EU
Industry 31% 1.3:1
Buildings* 38% 1.8~25:1
Transportation* 33% 1.4:1

Most energy lost in range of inefficiencies

Only 5% to 15% used productively
Generation and distribution losses
Inefficient buildings
Inefficient cities
Inefficient transportation
Suboptimal industrial processes

Vast potential for productivity gains!
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Dysfunctional Energy Supply Chain

From fuel to service

Uses 70% of all energy

High greenhouse gas
High-cost low returns
High risk

Pay for 100 get less than 10
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Greenhouse Gas Levels
800,000 years of ice core data

2100 Business as Usual
Stabilization level 2050 ?

—

Energy creates 70% of Greenhouse gases

Copyright: Garforth International lic Source: UK Met Office]




Greenhouse Gas Emissions

70% from Energy Use

Energy-Other ~ Waste
5% 3% Agriculture
14%

Industry
14%

Transport Land use
14% 18%
Buildings
8%
Power-Ind
Power-Bldg | 12%
12%

Risks and Opportunities
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Climate Change

Range of Potential Impacts
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US Greenhouse Gas Emissions 2005 to 2050

Draft Cap and Trade Proposals

. | other measures |

N~~
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EU Pop adjusted S~

~Widespread Impacts ... if they pass!

Copyright: Garforth International lic

EU Total
N / Waxman-Markey

Uncertain Greenhouse Gas Pricing

Reductions require long term decisions

Pricing 09 -09-06 for Dec 2009 delivery
2012-2020 Estimates

Nicholas Inst:  $16.46 ~ $26.70

$21.98/EAU
NAIM: $32.22 ~ $97.43

€15.16 / EAU

EIA: $33.75 ~ $61.35

€ per metric ton CO2

Chicago Climate | BC Carbon Tax Act

Exchange (CCX)
$0.25/ CFlI 2009: $CAD 15.00/ $9.23

$US per metric ton CO2
2012: $CAD 30.00/ $ 18.46

NE Regional Greenhouse Gas Initiative |  2034: 227272227
Sep 08 Auction : $US 3.07 / ton CO2
Jun 09 Auction: $US 3.23/ ton CO2

What value do we assume?
**Carbon Financial Instruments ***Emission Allowance Unit

Copyright: Garforth International llc *PointCarbon.com




Essential to change the thinking

From Service to Fuel

100% of total energy
M «

’ Integrated Energy Supply Chain

Key questions
“How much energy is really needed?”
“How to minimize greenhouse gas emissions?”

Optimize investments between efficiency, distribution,
conversion, fuel

Long-term Integrated Energy Planning essential
Community or plant wide

Pay for 100 get 30 to 50 !
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Increasing energy productivity

Owens Corning Example
1999 to 2008 to.......




Owens Corning in Brief @
“ Help others save energy CORNING

$US 6Bn global sales
19,000 employees
Building materials
Fiberglass
reinforcements
Reduce energy use

Insulation, vehicle

weight, wind turbines..
Energy intensive

$US 260Million in 1999

5% of sales

80% of profits

How did we do in our own shop?
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Major Focus on Energy Productivity @
$50M target declared CORNING

Energy
Procurement

20% Cost Reduction

Innovative Energy
Technology Efficiency

Energy Mission: Possible
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First Reactions... @

“Our energy buyers have got the best deals...”
“Our engineering is 100% perfect....and here’s
the reams of data to prove it...”

“It's been OK for 50 years ..why change?...”
“We can’t have strangers touch the process...”
“You're in marketing....”

“The leadership isn’t serious...”

“Someone tries this about every five years...”
“We know what needs to be done...but the
investment is always rejected...”

This too shall pass !!!
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Multi-pronged Approach. @

High level management sponsorship
Global energy team
Energy General Manager
Local facility energy teams — Ops/Admin/Maint
Energy targets globally aligned
Revitalized energy procurement
Consolidated buying
Teamed with market experts
Created capital pool for energy efficiency
Risk-adjusted investment criteria
New production technology research

Recognition, Rewards and Consequences

Consistent long -term senior commitment
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And have some fun! @
Visualizing Negawatts! CORNING

Seen in Indian plant
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Breakthrough Results by 2003 @

By 2003
Annual energy cost from $260M to $220M
Increased production 18%
Absorbed 10% energy price increases
Peer reviewed by BP and Ontario Hydro
Energy plan drove development of unique process
technology

2003 -2007 Build Corporate Sustainability
Further $30M productivity gain

Energy teams & leaders in each Division/Plant
Committed capital for Energy/GHG projects
Corporate Sustainability Council & CSO
Development of Climate Change Strategy

“Best” energy plants were safest, highest quality,

most productive....

$110M Productivity ...way more to go!

Copyright: Garforth International lic
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Energy Intensity @

Energy Intensity

1.00 L
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Another 30% GHG Reduction by 2012

Copyright: Garforth International lic

From Energy to Sustainability @
Footprint tracking starts in 2007 CORNING

: 2002 Base Year Intensity Reduction
2007 GHG 2012
02012 Goal GHG 30—%
PM 20%
VOC 25%
Energy PM Water 15%
Landfill 35%
NOx 25%
Energy 25%

NOx VOC

Waste to
Landfill

Copyright: Garforth International lic
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Energy and Climate Focus to 2012 @
CORNING

Growing focus on clean/renewable supplies

Sustainability Goals by 2012
25% Energy Efficiency gain by 2012
30% Greenhouse gas reduction goal

Energy and Climate Risk Management
Ongoing investment in energy efficiency
Energy / Climate Analytics to drive decision making
Energy efficient procurement
On-site renewable power generation
Cogeneration and heat recovery
RECs - Carbon Offsets, Efficiency Credits

Driving Breakthroughs / Reducing Risks
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Superior Energy Management

Current best practices

Senior sponsorship
Strategic issue
Clear energy leadership
@ Goals and accountability
Integrated energy strategy
Climate change strategy
Resources available
Core to competitiveness
BASF Common global measurements
Measure and communicate
Peer review process
Constantly raise the bar

20% -30% productivity advantage

CORNING
Where is your Asset Management Process?
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Future Energy Risks

Managing Uncertainty

Future Energy Supply
Prices Rel|ab|l|ty

Climate Change
Legislation

Impact on value of our facilities?
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Future Energy and Climate Uncertainty

Verging on the Religious

Supply Reliability
“We have energy for centuries”...
“The Chinese are cornering the global supplies”
“The grids are breaking down...or just fine”
“New oil and gas finds are filling the gap”
Climate Change
“I don't believe it...the laws will never pass”
“Carbon free future needed for survival”
“We're too small to be affected”
“Emission prices from $0 to $150 / ton by 2022”
“Cap-and-Trade has minimal / dramatic impact on prices
Future Energy Price Uncertainty
“Prices double in five to ten years”
“Price stay flat for decades”

How do we manage this?

Copyright: Garforth International lic
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Energy & Climate Strategy Matrix

Energy Productivity Action Complexity

Improved energy procurement

Energy efficiency of existing process
Energy efficiency from new processes
Heat Recovery

Fossil fired cogeneration

Biomass/gas fired cogeneration

Onsite renewable electricity (wind/PV)
Onsite renewable heat (solar/biomass/gas)
Green electricity sourcing

GHG Emissions Reductions Trading

Goals and Decision Criteria Essential

Copyright: Garforth International lic

Supply
Security

Managing Energy and GHG Risks
Toyotas Approach

Green, Lean, and Clean
Towards the ultimate

ECO Factory

New Plant Design Concept

Integrated Equipment/
Building Design
Vv

Purchase
Contract

Reduce CO,
Operations Use Targets

Alternative
Energy

Energy
Reduction

Energy
Conversion
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Ultimate Aim: Zero Emissions
ECO Factory.

Sequestration

Carbon
Offset

*Courtesy of Toyot:

15



Built on Rigourous Process

One of Toyotes 10,000 Energiaizeris

Consistent format
Consistent units
Globally shared
Implementation tracking
Share “good” results
Share “bad” results
Energy and CO,

Continuous improvement since 1980 's

Copyright: Garforth International lic

Next Generation Energy Management

Carbon constraint demands new perspectives

Future  {mm

[} Procured QI
[} Systems QI

[ElEEEE |

From “Facility -Only” to “Cradle to Cradle ”
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Factory as a Community Asset

Tomorrows Cement Plant?.....

I

Is this plant worth more?
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Rocket Science it is not.

Trias Energetica / California Loading Order

Efficiency - If you don’t need it don’t use it

Heat Recovery - It it's already there — use it

Cogeneration — Why waste fuel at power plant?

Renewable energy - If realistic, go carbon free

Team with utilities — Invest where it makes sense

Take a Broader Strategic View

Copyright: Garforth International lic
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Energy and Climate Risks

A Growing List!

Supply interruptions

Globalization of energy pricing

Rising prices driven by global demand

Rising prices driven by constrained infrastructure
Falling prices driven by new finds

Climate regulation impacting fuel / electricity prices
Climate regulation impacting operation or expansion
Abnormal weather impacts on markets

Abnormal weather impacts on our assets
Customer requirements over performance
Stakeholder actions over performance

Are these in Asset Management Plans?
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Thank you!

“Only Use what you Need, When you Need it,
In the Amount Needed!” *

*Courtesy of Toyota Manufacturir
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