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Ovenrview.

o Renewanlerenengy mearkets: Where are we today?

o Keyidevelepments inveluntan markets since
20)0)0)

— (GIEeenI PeWENF & GIeen| pricing programs grow

— REC markets emerge: providing anialternative for
PUICHASOrS

— EmergingiliSIneSs case




GREEN'POWER MARKET DEVELOPMENT GROUP
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Non-hydioe renewainlesswilineed e grow: hetween 11%
and 20% peryeafeyertiiie decatelnierder tojump to) 5-
10% ofi ULS. electiCIgENEauenIMaIker share

2000 actual

o Net U.S! electricity generation:
3,802 hillion k\Wh

» Non-hydre renewanles =2%

2010/EIA projections

« NetU.S. electricity/generation:
4,525 hillion kWh

o 1.8% per year growthi (00 =+10)

Source: Energy Infermation Administration, Annual Energy: Outlook (2003)
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Wind hasieeen uiieNastest giowing renewable
POWEN reSeUICESINEEZ2000

Installednameplaie capacity;

(MW)

Resource \(= 20010 YE 2002 CAGR ("00-02)
Wind 2,516 4685 35%
Splar PV. 139 212 24%
Biomass?” 6,643 6,425 -2%
Geothenmal 2,650 2940)0) -12%
Lanaill'gas 8ol 1,021 9%

Total 131067 14543 5.5%

*Net summer peak capacity.

Source: American Wind Energy Association, Energy: Information Administration, International Energy Agency,
Landfill Methane Outreach Program
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GrowinimrUsShnstalied Wine Capacity:
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Source: U.S. Department oft Energy’ (Wind Enerngy: Program), AWEA. Available at: www.awea. org/faq/mstcap html
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Ovenview e Voellntan/ PUKChases: WIS huying
gIreen power?

20)0)2

— 270,000 participatinginregulated utility
Pregrams

— 2000 nen-residential; a 54%;Increase from
20)0)1

Tetal VNV eirnew renewanles by: utilities:
— 267 M-SR 2002
— 140 VWA 2003 (est)

Source:GreenPewerMarketing in the UnitediStates: A Status Report, NREL,
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The avallablliy eirgreen PrEINg and green power:
pregramsiiaverarewnsinee 2000

[DESCHPHONIGIOIEEN

Market PHCINO/PBWERPIEAEMS 2000 —» 2008
Regulated INUMBEN 6 States Wit 28 32
program
NUmMber oifutliies 82 387
AvVerage premitim (SIMWh) $31.00 $26.40
Dereg NUMBEr of states with 5 8+D.C.
program
NUMBEr off marnketers 12 22
AVerage: premitim (SIMWh) $12.50 $12.70

(Source: www.eere.energy:gev/areenpower)
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REC markets haveremengeaisinece: 2000

o REC markelers Increase fiom~4.10 over 12
o, Green-e® certification of: RECS, starts;in 2002

o Offers altermnativerto greenipower o green pricing
programs

— \Wider selection’ o suppliers

— GreaterVvarnen oirenewanle resource options
— SImpliied transSaclions

— [LOWer CoSt




RECS hiave emerges o eieralowercost means
ol greening a CUSIemerEs eleciricity supply

Price beyond pewer, $IMWh Summer 2003

Green pewer premiumin

regulated markets: Average* $26.40

Green power premitmin

competitive markets: Average* $12.70

REC: Average” $10.00

Evelution Markets (low'end) $2.001- $5.00

Source: WRI, U.S. Department of Energy (2003)
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Factoers Underyinaierce aliferences

ILLUSTRATIVE

Price ($/kWh) 4 ++

4
++ e
+

>
Type of resource < Landfill g Slomess Viho Solar.
Geographic Source <212 REYIONEl Local
Size of purchase Eelfge Stall .
Contract duration < A0+ yzare Lyear
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The Green PewerlakerDevelopment Group has
completed LAZAVINV G green PoWEN: pUrchiases

Total = 112 megawatts (VI As ofi September 2003
Other
renewanle
POWET
[Canadfill
gas 6 Renewable
energy.
certificates
36 MW
Wind pewer
35
Hydregen

fuellicells



Green pewercanploviderseveral usiness benefits

1. Reduce corporate emissionsi(€.d., €O,)

2. Meet corporatertargets

3. Strengthen stakenelderrelations
— Customers

— Employees and local communities
— Shareholders

4, |mprove:costs
— Cost savings

—“Peak-shaving”

— Cost stabilization: Fossil fuel price hedge



EXplore prociremenusirategies aleng|the value
chain

RECS

} Ownership/
pUChase

on-site

Retail green \Wihplesale
POWET Energy.
purchase puUrchase




SuccessiulPrecirement Sirategies

o Competivelyhid

o Review different green pewer options:
« RECS
« (Geographic scope
« Technology choice

o Aggregate demana

o FInance deals Withienergy. efficiency
Savings

»— SWItCHIPreVICErS 10 IeWer: rates




Wonrdrsimost breadly hased manufacturer
el lealthrcarne products and services

Environmental commitments

o Reduce CO;, emissions 4% by 2005
o Reduce €Oy, emissions 7% 1y 2010

Since June 2002

o Wind pewer
— 19 0 millienikWilyearsioralliNJI facilities
— Sl millien k\Whiyearfor X facilities

» On-site splarpheioyveltalics
— JansseniPhanmaceutica (INJ): 500 kW
— Neutregena (CA): Adaitionall 346 kK\W.

o 1911 millien k\Whiyear ofismall-scalehyadrepower
& 200 kWHiuelfeell




BUSINESS Case for green power

Mid=Atlantic regionwindfarnm

» Reduce GHG emissions

» Reduce daytime electricity costs
threugh “peak shaving

PHEIo courtesy o Community Eneray; Ine:

rw o Stiiengtnen relationships with
Tsville (L eRel — customers; employees; & community.

» OUr credo

PHeLo CoUrtesy 0l Jehnsenié Johnsen
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On-Site preject Siiategies

o Develeprspecialirelationships with
[lesource

o OVerceming hignicapital
equirements:

* Service model
* Leveraging state funds




A'leading SCIENGE anad technoelogy company. that provides
Innevalve cremicals, plastics and agrcultural products
and senvices ieNmany essential consumer markets

Environmental commitments

» Reduce amount off energy used per pound ofi product
0y 2% peryearfrom 1995:- 2005

» |crease use oienewanle energy

Since June 2002

o Signed 35 MWWHuel cellfcontract

o World's largest corporate el cell aeal

» Provides electricity ior Dow! Ereeport Tiexas Operations
o Hydregen|co-product as fiuelisource




GREEN'POWER MARKET DEVELOPMENT GROUP

r

mpactertnewond s largest fuel cell deal

, EMISSIoNS

Decreases demand for
natuiral gas

des cost-competitive

mproves fuel cell design
andiincreases fuel cell

production scale
|
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Green PoOWEEsOUlcES & toplss

On-line greeni pPewer marketplace
WWW.ThEQIrEENPBWENGIGUR:6IT

Technolegy oveniews

Corporate Guide:te)Green Pewer Markets

Case studies

Policy recommendations

Green Power Analysis ool

Green Power Analysis Tool 1.0

J -
6l A o T e

Prepared by
world Resources Institute
In conjunction with the Green Power Market Development Group

klarch 12, 2003



http://www.thegreenpowergroup.org/Installment1.pdf
http://www.thegreenpowergroup.org/Installment2.pdf
http://www.thegreenpowergroup.org/Installment3.pdf
http://www.thegreenpowergroup.org/Installment4.pdf
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