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Tepical Outline

The Green Awakening
IHowW: We' got to Where we are now

Intergevermmentall Panelien Climate
Change - reports and history

What do/can we dorabout 1t?

“Carihenemics”
Cap) ana. traae. Versus: Canion. lax

Speculatien on future
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The “Green Awakening’
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What 1s Belng| Green/?
Why Do 1t?

Anad, Is It easy to. be green?

Green = Sustainalle Design(?)
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IS It JUSt as easy as putting up. a sigmn.?
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Or, do you have to pe a
“tree hugger”?

THE GROWING GAP
0il Discovery and Production
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1 Future Discovery

Energy FESOUIRCES, | =-Production
peak oIl il Past discovery based
JH]IEh on ExxonMobil (2002).

Climate Chaﬂge H HHH Revisions backdated
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Why be Green — A Personal Reason
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What's Different from Past Periods
of Environmental Concern?
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Energy Issues: Then and Now

1970's: Political

Now: Politics mixed with econemic
reality
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Energy.
Issues: Then

and Now

Il Hominal THE GROWING GAP
M Real (in 2006 Dollars) Oil Discovery and Production

1861-1944 US Average
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Source: U.S. Census Bureau, International Data Base, September 2004 version.
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Environmental Pollution Concerns

Weie carieh L [arlef el Il dekst 20\ Ezlrs

Regulaterny.
climate

Emissions
trading

Society
attitude

Industrial
attitude
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Not Long Ago ...

Global Coeoeling and Next lce Age
30 years ago one conceriwas a new:lcerAges..
] I |

National
Geograpliic
1976
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Warm period
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Ice age
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Are Green Buildings
“Mainstream™?

IS ‘Green’ only for those whoe ‘have to"
(mandated) or these with corperate mission?

419% of U.S. hased REITs actively pursuing
energy. efficiency: and green building

McGraw-Hill 2006 Smart-Market Report: 5.5%
MIGHER GCECUPANCY. rAtes; SY6r MIghEr Fents,
ZS5Yonncrease mrbundimagvaluefor green

15 ofi world's largest REITS developed UN
PHIACIPIES, 101 Resporisibie Jvestment

“Real Estate Biz Getting Greener” Solar Today, July 2007

Is 'green’ losing its luster?
Chief of marketing firm says environmental movement needs a simpler message aimed at
everyday consumers

Wednesday, March 05, 2008
By Diana Nelson Jones, Pittsburgh Post-Gazette

ANECd 2SN REVWIRG®

Anita Dufalla/Post-Gazette

Are consumers growing tired of "going green"?
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Intergovernmental Panel en
Climate Change (IPCC)

Estalished 1 1988f as part of the World
Meteorological Organizatien (WMO) and
UN Envirenmental Program (UNEP)

All-member countries off the \WWMO: and
UNEP

EIrst report inr 19901 ed to Rio: Stmmiit 1n
19092
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Fourth IPCC Reports (2007)

Led By seience: 450 lead authors; 800
contribuiing authers, 2500+ reviewers
firem 130+ countries

Conclusive that the' change Is real and Is
“ikely” man-induced

Politics invelved as usual

Climate Change 2007 [Climate Change 2007 IS
The Physical Science Basis Mitigation NP e

WWW.ipcc.ch

Climate Change 2007:
Impacts, Adaptation and Vulnerability
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Temperature and CO, concentration in the atmosphere over the past 400 000 years

CO; concentration, ppmv (from the Vostok ice core)
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CO, History and Near- 2050 projection ~ 550 ppm
Term Projections Put in
Perspective

2030 projection — 450 ppm

Current average — 380 ppm
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Temperature Precipitation

change change
Climate Change
Sea Level Extreme
Rise events

EARTH SYSTEMS

Climate process drivers

Aerosols
gases

HUMAN SYSTEMS BT R

Governance Health
Litaracy
Socio-Economic EQuity
PR Population
Production and Socio-
CONsSL cultural
Trade Fﬂfllrnggon preferenc

Mitigation

Adaptation

CO, concentration, temperature, and sea level
continue to rise long after emissions are reduced

Raguile o\ eponse Time taken to reach
equilibrium
L+ Sea-levelrise due to ice melting:
CO; emissions peak - several millennia
0 to 100 years I

° Sea-level rise due to thermal
expansion:
centuries to millennia

Temperature stabilization:
a few centuries

GO, stabilization:
100 to 300 years

CO;, emissions

| T T
Today 100 years 1,000 years

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




What Can We Do About 1t?

AS a society?
AS a company. or erganization?
As an individual?

“No problem can be solved
from the same level of
consciousness that created it.”

Albert Einstein
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Economic mitigation potential by sector in 2030
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“Every problemiIs
Just an| eppertuRIty
In disguise”

Individuals

Companies,
erganizations

Nations
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A noaeiaA  Find the Opportunities

Az of 11:47 pm. EDT Sunday, March 23, 2008

Set My Home Page | Customer Senvice

Hews Teday's Newspaper My Online Journal Multimedia & Online Extras Markets Data & Tools Classifieds

Home
Hews
Technology
Markets
onal Journal
ioh

Leisure

Real Estate
SmartMoney

TODAY'S NEWSF APER
RIY OHL INE JOINRNAL

Special Offer
Zubseribe to the print
Joumal teday and receive
£ weeks FREE! Click
Hers!

ENVIRONMENTAL CAPITAL

A special report on the intersaction of anergy, the enviromment and business.

ECO:nomics: Creating
Environmental Capital

1
The push to curb global-warming emissions is

starting t¢ redraw the industrial landscape, and in
doing =0 it has already begun fo create new winnsrs
and lezers. Job One for a CEO: Exploit the
oppartunities and shift the costs to someone elze.

Ses interviews and videos from
The Wall Streat Journal's first
annusl conference on the business
of the emvirenment.

- GE's Immelt on why it's
business, not personal | Video
= Wal-Mart's Scott: Reduce
carbon footprints | Video

» Schwarzenegger: New gold
rush in California | Video

» Daimler's Zetsche, GM's
Lutz: Reduce gas thirst |
Video

= ADM's Woertz, EP's
Lukefahr: Alternative fuels

» Begley: Living the green life
= Doerr: Venture investments
» Khosla and Cavaney on
how to replace oil and gas

MarietWatch

MUTUAL

FUND/ETF

MORE FROM THE JOURNAL REPORT
You Are How You Live

Across the country, thousands of
communities are trying fo fight urban
zprawl and glokal warming from the

Environmental
Capital Blog

ground up. Instead of adding eco-friendly Mar 24, B:14 a'_“ o
touches to existing neighbarhoods, Green Ink: Return of the Limits
developers are building whole new of Growth

advartizsment

@W Community Groups

W  Share. Discuss. Connect.

In=sting

Strategies

» Trading Tips and

- Hol Stocks
ETFs, Commadities, .
Currencies )

SEARCH
Search for the folowing word(s):
@

Display all articles

P ENVIRONMENTAL CAPITAL VIDEC

‘Capitalism and Carbon
Emissions

T.J. Rodgers, CED of Cypress

Semiconductor, says the

govemment should not .
FPLAY

E Touring a Sustainable




Carboen Economics (Carbornomnics)

“Cap anad Trade”
Carlhen ljax
Hylridl alternates
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The Great Debate of 2009

Cap and Trade: Carbon Tax:

Set everalllmaximum Tlaxing of carhen
off carbomn emissions EmISSIonS: or
allowed, production

feduce ever time Ideally, money used
Permitting to offset price
Market for buying, IACreases severe
selling of allowances Impact
Coal most impacted,
natural gas lower
Impact
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The Great Debate — A Paradox

Cap and Trade: Carbon Tax:

Tends te be the Tends to be the
faverite of politicians faverite of

Obscures the costs ECONOMIStS

May give political One estimate™:
‘cover’. to decision $15 / ton ofi carbon

makers $801 hillion| revenue

(Seme think) may’ be 1.63 ¢/kWh

only method that IAcrease!: electricity.
guarantees Gasoline Increase
reductions $0.14 / gallon

* American Electric
Power Institute
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Ehe New Pork Eimes April 28, 2007

Carbon Markets

e, for
suv.d

Increasingly pepular as --
voluntany/ means te AN

Carbon offsets ' m

“do goed”

Offset markets exist for [l =, § ;

voluntary anad
COmpliance: SChemes

\VolUuntary/ market
preparation for future
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Emissions
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Chicago Climate
EXC h an g e * Chicago Climate Exchange

Founded 2003

Voluntary: nmemibership:
Industries, CItieS, States, URIVErsIties

B reduction Schedule for Members of Phase | and Il
B Reduction Schedule for Members of Phase 11 only

Baseline:

ugul":le L.Iirs Avg Of 1998—
2001 emissions

Reductions in absolute metric tons

<7 Baseline 2003 2004 2005 2006 2007 2008 20089 2010

Phase | Phase I
CCX Program Commitment Period




Chicago Climate g
EXC h an g e QEMHQH Climate Exchange

Keyrelemeniz CarheRrERancialN st ument;
a tradable commodity.

Viere than just €Oy, Includes methane,
nitreus oxide, HECS, perfliuercanaons and
SEg (converted through Glekal Warming
Petential)

Offiset projects; nclude methane and soil
carben management, renewable eneray,
forestry, energy: efficiency.
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CCX Project Types

RE - Wind
Coal Mine 1% Fo restry
Wethane 30

Fuel Switching

Destruction
6%




Chicago Climate ccx":;
* Chicago Climate Exchange

Exchange
IHIgh profile: memhers include:

Ford Motor, American; Electric Power,

Moteroela, United Tiechnelegies

Other stakeholders/include: associate

members,
OffiSet aggregators
andl previders

1 CFI contract = 75,000

£ 50,000

100 metric tons 2 25000

=

5

4
= 3
2
1

Price in $/ton

CCX Carbon Financial Instrument (CFl) Contracts Daily Report

Date

Eurepean lrading Programs

Eurepean Unien Emissions Trading

scheme (EUTS)
Eurepean: Climate Exchange:

Feunded by CCX in 2006

Current (IVarch; 2008) Eurepean price: of
around €20 per ton

March 14, 2008 futures trading hegan
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ECX

Ewropean Climate Exchange




Compare Context of Scale

Voluntary OTC Offset Market 134 54.9

CCX 10.3 36.1

Total Voluntary Market 237 91 $3.84 / ton
Other GHG Trading Schemes

EU ETS Trading Scheme 2 1,101 24,357 $22.12 / ton
Primary Clean Development Mecha- 450 4,813

nism

Secondary Clean Development Mecha- | 25 444

nism

Joint Implementation 16 141

New South Wales 20 225

2 The World Bank. State and Trends of the Carbon Market, 2007 .
<http://carbonfinance org/docs/Carbon_Trends_2007-_FINAL - May 2 pdfs.

Source: K. Hamilton, et al., 2007. “State of the Voluntary Carbon Market 2007: Picking up
Steam” www.ecosystemmarketplace.com

Carbon Tax Comments

Britisih Columbia recently adopted a
“revenue neutral” carbon tax

Effective July 1, 2008 @ $10/ton

Rises by $5 per year up to $30 in 2012

[How: te Integrate with' cap and: tirader (VWestern
Regienall Climate: Initiative)?

What Is the real price elasticity?
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Speculation on Future
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SN,  he CrystalBall

Nothing happens infU.S: until 2009

One estimate: U.S. carbon market could
reach $1 trillion by 2020

Beyond the enginal Kyote Protecol

Montreall 2005 — Agree to create plan
for beyond Kyoto end'in 2012

Bali, Dec. 2007 — outlines the deal
“Leaaq, Iollow: or gert out or: the way/”

Who caused the problem? Who) fixes It?
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World vs. Country vs. Regional

A common appreach werldwide will-net werk
In the U.S., most action to date by the
Variouss states; in 3 groups

Western Regional Climate Initiative
(AZ, NV, CA, OR;, WA, M + BC and Maniteha)

Regionall Greenhouse Gas Initiative (CT, DE, ME,
NS NJ; INY-and VAP with' other elhsenvers

Midwest (IL, TA; KS, MI, MN-and W1

But, preferred action through federal
government
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Recommendations for Near-Term

Loek at emissions reduction petentials

|dentify market oppoertunities
Do:

what i1s verifrable ...
Vernt::.

olejelirrlEr)i jil
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Barriers to Implementation
and ASHRAE Member’'s Oppoertunities
IR yourr epinien,, What are harmers?

Economic? ‘ A

Technical?

Political?

Managerial?
Can these be
chianged?

Opportunities?

Thank you!

Comments,, guestions, CONCENS, aavice. ...

Dr. Tem Lawrence, P.E., LEED-AP
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