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Disclaimer

DISCLAIMER AGREEMENT

These information (“Data”) are provided by the National Renewable Energy Laboratory (“NREL”), which is operated by the
Alliance for Sustainable Energy LLC (“Alliance”) for the U.S. Department of Energy (the “DOE”).

It is recognized that disclosure of these Data is provided under the following conditions and warnings: (1) these Data have
been prepared for reference purposes only; (2) these Data consist of forecasts, estimates or assumptions made on a
best-efforts basis, based upon present expectations; and (3) these Data were prepared with existing information and
are subject to change without notice.

The names DOE/NREL/ALLIANCE shall not be used in any representation, advertising, publicity or other manner
whatsoever to endorse or promote any entity that adopts or uses these Data. DOE/NREL/ALLIANCE shall not provide
any support, consulting, training or assistance of any kind with regard to the use of these Data or any updates,
revisions or new versions of these Data.

YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, AND ITS AFFILIATES, OFFICERS, AGENTS, AND EMPLOYEES
AGAINST ANY CLAIM OR DEMAND, INCLUDING REASONABLE ATTORNEYS' FEES, RELATED TO YOUR USE,
RELIANCE, OR ADOPTION OF THESE DATA FOR ANY PURPOSE WHATSOEVER. THESE DATA ARE
PROVIDED BY DOE/NREL/ALLIANCE "AS I1S" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL DOE/NREL/ALLIANCE BE
LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER,
INCLUDING BUT NOT LIMITED TO CLAIMS ASSOCIATED WITH THE LOSS OF DATA OR PROFITS, WHICH
MAY RESULT FROM AN ACTION IN CONTRACT, NEGLIGENCE OR OTHER TORTIOUS CLAIM THAT ARISES
OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THESE DATA.

This work was supported by the U.S. Department of Energy under Contract No. DE-AC36-08-G028308 with the National Renewable Energy Laboratory.

National Renewable Energy Laborato Innovation for Our Energ



Definitions

* What is the voluntary renewable
energy market?

 Market in which consumers and
institutions purchase renewable
energy to match their electricity
needs on a voluntary basis




Definitions

 Why do organizations buy green
power?

*In order to reduce corporate GHG
emissions, reduce exposure to
fossil-fuel price volatility,
managing/enhance corporate
image, differentiate

products/services (from EPA’s Green
Power Partnership)

Source: Clouse, M. (2011) Renewable Energy 1010: Motivations, Claims & Importance. Presentation at the Renewable Energy
Markets Conference. http://www.renewableenergymarkets.com/docs/presentations/2011/Clouse.pdf
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Definitions

., Whatisa
renewable
energy

certificate

I (REC) /

POWER GRID |

A guarantee of
origins (GO)?

« Represents
the
environmental
attributes of 1
MWh of
renewable
generation.

Source: Clean Currents. http://cleancurrents.com/index.php/green-101/how-
clean-currents-wind-power-at-home-works
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EPA Green Power Partnership’s Top 10 (Annual Usage)

Rank/Company Annual Green GP % of Total Organization Type
Power Usage (kWh) Electricity Use

1. Intel Corporation 2,502,052,000 88% Information Technology
2. Kohl's Department Stores 1,524,656,000 100% Retail
3. Wal-Mart Stores, Inc. / California and Texas 872,382,088 28% Retail
Facilities

4. Whole Foods Market 800,257,623 106% Retail
5. Johnson & Johnson 553,565,521 52% Health Care
6. City of Houston, TX 438,000,000 35% Govt. (Local, Municipal)
7. Starbucks 421,921,000 52% Restaurants & Food Srvcs.
8. City of Austin, TX 406,000,000 100% Govt. (Local, Municipal)
9. Staples 341,509,408 52% Retail
10. Hilton Worldwide 315,000,000 94% Travel & Leisure

As of January 5, 2012. Source: http://www.epa.gov/greenpower/toplists/top50.htm
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http://www.epa.gov/greenpower/partners/partners/walmartstoresinccaliforniaandtexasfaci.htm
http://www.epa.gov/greenpower/partners/partners/wholefoodsmarket.htm
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http://www.epa.gov/greenpower/partners/partners/cityofhoustontx.htm
http://www.epa.gov/greenpower/partners/partners/starbucks.htm
http://www.epa.gov/greenpower/partners/partners/cityofaustintx.htm
http://www.epa.gov/greenpower/partners/partners/staples.htm
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http://www.epa.gov/greenpower/toplists/top50.htm

Market sectors (U.S.)

* Utility green pricing
- Regulated utility offering a green product to its
electricity consumers. Example: Xcel Energy

 Competitive marketer

- Electricity supplier offering green product in
deregulated market.

e Unbundled RECs

 Products purchased on open market (i.e. not
through a utility or an electricity supplier)
Example: Renewable Choice Energy
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Markets Differ by Size, Attributes

Key voluntary market differences:
Eligibility of large scale

hydropower: Norway’s
3,950 TWh hydropower makes up majority of
EU market.
3,300 TWh , o
e Carbon benefits: EU Emission
_ Trading Scheme regulates CO, -
cannot reduce EU emissions
55 TWh through voluntary RE purchase.
350 TWh * Certificate lifetime: In EU is now 1
_ year from date of issuance.
35 TWh * Role of tax policy: Previous
availability of lower cost RE due to
EU 300 TWh tax exemption (Netherlands).

Source for table: Hedenstroem, C. (2011). Highlights of EU policies for renewables.
http://www.renewableenergymarkets.com/docs/presentations/2011/Claes%20Hedenstrom.pdf
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Top Markets for Green Power Customers

Green Power Customers
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Sources: REN21 Renewables 2012 Global Status Report, forthcoming.
Heeter and Bird (2011). Status and Trends in U.S. Compliance and Voluntary Renewable Energy Certificate Markets (2010
Data) http://apps3.eere.energy.gov/greenpower/pdfs/52925.pdf
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Top Markets for Green Power Sales

Green Power Sales

35.6

Annual Sales {TWh)

0.227

U.5.(2010) Germany (2010) Australia (2008) Japan (2009)

Sources: REN21 Renewables 2011 Global Status Report, forthcoming.
Heeter and Bird (2011). Status and Trends in U.S. Compliance and Voluntary Renewable Energy Certificate Markets (2010
Data) http://apps3.eere.energy.gov/greenpower/pdfs/52925.pdf
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Pricing Varies by Market, Tech. Type

* EU: Prices estimated around €0.2/MWh around
2008-2010; Price increase in 2011 to around €0.5-
€0.7/MWh. Prices vary depending on technology.

* U.S.: National wind and national any technology
<S1/MWh; Western wind has seen higher prices.
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Source: Spectron (2012)
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Emerging Issues in Voluntary Markets

* New WindMade product labeling scheme
(international insitutions: Vestas, The Global
Compact, WWF, GWEC, LEGO, pwc, Bloomberg)

* Greater clarity in accounting for GHG reductions from
green power

* Final guidance from U.S. Federal Trade Commission
on environmental claims expected in 2012

 Growth of innovative programs in U.S., such as
community solar and community choice aggregation

e Strong interest in on-site solar
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Green Power Network Information

U.5. DEPARTMENT OF

Energy Efficiency &

ENERGY Renewable Energy
The Green Power Network

Buy Green Power

T
Find green J. -
power options

inyourstate, el
3

Utility Green Pricing
Products in regulated

Renewable Energy
Certificates »

Enwironmental attributes

sold separately from
electricity.

On-site Renewable
Energy Systems .

Green Power Topics

- Comrmunity
Renewable
Energy Developrnent

- Consumer Protection
- Green Power Policies

- REC Prices

- REC Tracking
Systems

- Greenhouse Gas
Offsets

— Printable
= :
Version

Fublications

Lead Story

Marin Energy Authority {(CA) Expands Renewable
Content of Offer

Marin Energy Authority {(MEA), a community choice
aggregation program, has nearly doubled the renewable
energy content of its Light Green power option. Marin
Clean Energy (MCE), overseen by MEA, increased the
renewable energy content of its Light Green power ... See
full story
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Role of Renewable Energy Certificates in Developing New
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Woluntary Green Power Market Forecast through 2015
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utility green power programs.
(Updated April 2011)
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