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Abstract

This presentation includes an overview of the World Business Council for
Sustainable Development Energy Efficiency in Buildings project. The
scope of the project is to provide a comprehensive action plan to industry
to achieve zero net energy buildings by 2050. The recommendations will
be based on current facts and trends, analytical modeling, benchmarking
and scenario planning. The project, which was launched in 2006, is co-
chaired by United Technologies Corporation and Lafarge and is joined by
ten leading Global 500 corporations in the building and energy sectors.
The project's key themes of market perceptions that shape financial
mechanisms and institutional barriers, holistic technical approaches, and
behaviors and awareness are highlighted. Finally, the presentation
provides an assessment on the role of equipment and energy efficiency
Improvements and standards in driving down overall energy consumption
In the US in various commercial and consumer product areas.
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Objective

Industry call to action to achieve
zero net energy use in buildings in
cooperation with key stakeholders
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In the last decade...

National electrical use
up 21%

Foreign oil dependence
up 47%

Buildings consume...
37% of total energy

68% of all electricity
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B Materials
transported in
construction

B In operation

Embedded in
construction,
demolition &
recycling

Source: Technical University of Lund, Sweden (2000)
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Project Co-chairs

» United Technologies Corporation (UTC)
= Lafarge

= \World Business Council for Sustainable
Development (WBCSD)
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Why UTC?
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2007 — 2010: 12% Absolute GHG Reduction

"Conservation is the fastest, quickest, cheapest, most reliable
way to solve the global warming problem ..." he told the
approximately 300 MIT students in attendance. “An immediate
solution to the energy issues we face today is conservation,

which can be achieved through greater efficiency and improved
processes.”

George David at Massachusetts Institute of Technology's Sloan
School of Management; Feb. 22, 2007

United Technologies Corporation
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Objective 2:

voe systems.

[Invest $100 million over the next
four years in energy conservation
projects, including co-generation
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Otis Center - China

ENe@RademE
OTIS Elevator TEDA Center

25% energy reduction

4% premium on initial cost
Minimized water, materials usage
USGBC LEED® Gold rating on track

Materials of Concern Demonstration
Project

1st UTC green factory in China
Full occupancy June 2007

Involves products and expertise from
Otis, Carrier, UTCF&S, UTRC,
Automated Logic
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Contributing Organizations

Co-Chairs Active Core Sponsoring
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Discussion: Arup, GE, IKEA, JCI, Nexity, Owens Corning, Allianz, Shell,
Skanska, Swiss Re ...

Institutions: Int'l Energy Agency, UN Environment Program, Lawrence
Berkeley National Labs, Int'l Institute for Energy Efficiency Economy,
PassivHaus, Renewable Energy and Energy Efficiency Partnership, China
MOC...
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Project Plan

May 2007: Define and promote the current state and
challenges to business in the building industry;

May 2008: From scenarios develop and promote a
draft action plan;

June 2009: Gain stakeholder commitments to
measurable action and promote a validated final action
plan.

14
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Detalled Work Plan

Formally .
Announce Facts & Setting Final (Industry
Project Trends Direction Response + Action
(Beijing) Report Report Plan) Report
2006 2007 2008 2009
Asgurance Assurance Assurance
roup Group Group
Credibility Model Future Commitments >
Passport Passport Passport
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Assurance Group

Klaus Topfer, Chair, former UN Undersecretary General
Eileen Claussen, Pew Center

Thomas Johansson, Lund University

Vivian Loftness, Carnegie Mellon University

Shin-ichi Tanabe, Waseda University

JIANG Yi, Tsinghua University
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Facts & Trends Key Findings

As It relates to energy efficiency and buildings ...

Market
Perceptions

Business
Levers

Low awareness of impact & cost of green
No one is taking the lead
Know-how and experience is lacking

Broadly pursue holistic approach

Introduce new financial instruments

Legitimize energy efficiency as investment criteria
Influence behavior and cultural lifestyles
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Misconception - Awareness

Q3. How important do you think Q10. What percentage of Q9. How much do you think a
green/ sustainable buildings are in CO, emissions do you think certified sustainable building would
helping to protect the buildings give rise to (directly cost to build relative to a normal
environment? and indirectly)? building?
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Getting on the Right Path

100

Fast track

Business as usual

% Zero Net Energy Buildings

TODAY 2050 2100
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Four Levers for Faster Change

BEHAVIORS

POLICY &
REGULATION

HOLISTIC
APPROACH

FINANCING
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Today’s Stove-pipe Approach

Developers

Owners

Financiers Material

Suppliers

Equipment

Engineers

v L 4
Py " r'S World Business Council for
\ 1/ Sustainable Development 21



Holistic Approach

Master Planning

Measure

Progress
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World Business Council for
Sustainable Development

Standards
& Goals

Integrated

DeSign Developers
Owners
Financiers
Architect/ Engineers

Material Suppliers

Equipment Suppliers

Tenants
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Holistic Approach

Strategies Potential Incremental
(residential) Energy Investment
Reduction Required
Architecture Up to 50% -
Construction Method Up to 35% Minimal

Equipment/Technologies | Up to 80% Moderate
Usage (behavior) ~50% -

Source: Minergie of Switzerland
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Financial Drivers

Benefits of sustainable design and resulting economic effects

Sustainable building features (examples)

Energy efficiency

Reduced impacts on the environment

Increased functionality, serviceability,
durability and adaptability

Ease of conducting maintenance, servicing
and receycling activities

Increased comfort and well-beeing of
occupants

Resulting economic effects

Lower operating and maintenance costs

Improved marketability and thus, lower
vacancy risk and higher stability of cash-flow

Higher rental growth potential

Property loss prevention benefits and lower
business interruption risk

User / occupant productivity gains

Reduced compensation costs and risk of
litigation caused by Sick-Building Syndromes

2|8

Increased building worth, market value and
collateral security value

Source: Lutzkendorf, Karlesruhe University, GmB

World Business Council for
Sustainable Development
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Collateral Benefits?

Example: Annual Costs of Commercial/ Office Building

Bldg. & HVAC
Maintenance

Rent

Potential productivity and
health benefits

- i’ o, World Business Council for 25
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Behavior

Information and Education
Importance of labeling programs

Knowledge of Energy Consumption

EPRI (2005) reports that technical devices with
Information on energy consumption (immediate
feedback) cuts up to 20% energy use.
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Policy and Regulation

TP RUKKER

T Energy efficiency standards to raise the
minimum energy efficiency in new
' buildings

Labeling or certification supports zero net
or very low energy buildings

Building regulation supports highly efficient
buildings beyond the building codes

Adoption, adherence and enforcement
factors

(Canada)

LEED (usA) 1998-
1996-

BREEAM CASBEE (Japan)
(UK) 2002-

1990-

rld Business Council for 27
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Regulations Work
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Standards Work
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History Says It'’s Doable!
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UTC 1s Part of the Solution

Fuel Cell — Up to 90% Efficient

[URTEAATAR Ill
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Summary

Buildings large energy consumer
“Business-as-usual” not sustainable
Large global companies can make difference

New policies required to accelerate change
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Project Vision

For more info contact:

Bob Tierney 860 727 7054 robert.tierney@utcpower.com
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