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mary 

his Guide to Purchasing Green Power is in tended for 
organizations that are considering the merits of buy­
ing green power as well as those that have decided to 

buy it and want help doing so . The guide was written 
for a broad audience , including businesses, government agen­
cies, universities, and all organizations wanting to diversify 
their energy supply and reduce the environ mental impact of 
the ir electricity use . 

First published in 2004, the Guide to Purchasing Green Powe r 
provides an overview of green power markets and describes 
the necessary steps to buy green power. The 2010 version 
represents the first major update to the guide and includes 
new market information and ter.minology, case studies, an 
updated add it ional resources section , and new resources for 
Federal agencies to use when planning on-site renewable 
projects or purchasing green power. 

This section summarizes the guide to help readers find the 
information they need . 

Chapter 1 describes the concepts of renewable energy and 
green power and discusses their differences from conven­
tional energy sources. This section also summarizes recent 
changes in electricity markets and the current avai lability 
and use of green power sources . 

Chapter 2 defines green power. 

Chapter 3 summarizes the benefits and costs of purchas ing 
green power. 

Chapter 4 defines three options for purchasing green power 
products: renewable electricity, renewable energy certificates, 
and on-site renewable generation . 

Chapter 5 outlines the general steps needed to prepare to 
buy green power: setting goals, identifying the key decision­
makers, gathering energy data , choosing the specific green 
power options available to the purchase r's facili ties, and 
evaluating the purchase . 

Guide to Purchasing Green Power 

Chapter 6 di scusses the steps to procure renewable electric­
ity or renewable energy certificates: developing screening 
criteria, collecting product information, and drawing up a 
proc urement plan . 

Chapter 7 describes the steps to establish an on-site green 
power system: screening the technologies best suited to the 
purchase r's site, obtaining technical and fin ancial resources 
and assistance, creating a project plan , ant icipating possible 
barr iers, and installing and operating the on-site generation 
system. 

Chapter 8 explores ways of taking advantage of promotional 
opportunities after buying green power. This section cov­
ers promotion both inside and outside the organi zation and 
options for quantifying the environmental benefit s of the 
purchase. 

Chapters 9 and 10 of the guide conclude with a list of 
resources offering more information about a ll aspects of 
green power. Because electricity from renewable resources 
is relatively new and may be generated in a variety of ways , 
many institutions are working to facilitate the development 
of green power markets. Several of these organizat ions' pro­
grams-the U.S . Department of Energy's Federal Energy 
Management Program (FEMP), the U.S. Environmental 
Protection Agency's Green Power Partnersh ip, the Green 
Power Market Development Group of the World Resources 
Institute (WRI), and the Green-e Energy Certification 
Program ad ministered by the Center for Resource 
Solutions- worked together to write this purch asing guide. 

The guide also includes a glossary of terms commonly used in 
the green power fi eld . 

Fina lly, the appendix discusses considerations specific to 
federal agencies that buy green power, particularly the pro­
curement regulations that cover the purchase of green power. 



Chapter 1 
In trod 

oday, the energy sources used to create elect ricity dif­
fer in many ways, including in their environmental 
impacts. In the Uni ted States, electricity is most often 
generated using fossil or nuclear fu els-forms of 

power generation that can have detrimental effects on human 
health and the environment through air emissions and other 
problems. Despite advances in pollution controls over the 
last 30 years, thi s conventional power generation is still the 
nation's single largest source of industrial air pollution and is 
a major contributor to greenhouse gas emissions. 

Electricity markets now offer cleaner ways of producing 
power, however, and give many consumers the ability to 

choose how their power is generated . One of these choices is 
power from renewable sources, or "green powe r." 

In some parts of the United States, consumers can buy gree n 
power from the provider of their electricity. All consumers 
can buy green power in the form of renewable energy cer­
tificates (RECs), which are available nationally regardless of 
whether a customer's local electricity provider offers a green 
power product. 

While no form of electric power generation is completely 
benign , electricity generated from renewable resources such 
as solar, wind , geothermal , small and low-impact hydropow­
er, and biomass has proved to be environmentally preferable 
to electricity generated from conventional sources such as 
coal, oil, natural gas, and nuclear. This Guide to Purchasing 
Green Power focuses on electricity generated from renewable 
resources , both delivered through the grid and generated on­
site . Although renewable energy can also be used for heating 
needs or for transportation fuels, this guide does not address 
those applicat ions. 

According to the U.S . Environmental Protection Agency 
(EPA), on average, replacing each kilowatt-hour (kWh) of tra-
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ditional power with renewable power avoids the emission of 
more than one pound of carbon dioxide. Because of the shee r 
quantities of electrici ty involved nationwide, consumers have 
enormous influence to reduce environmental im.pacts from 
conventional power generation . If the typical commercial 
building switched to 100 percent renewable electricity, the 
use of green power would have the equivalent environmental 
impact of avoiding the carbon dioxide emissions of nea rly 28 
vehicles each year. 

A wide range of organizations purchase green power, 
including: federal , state, and local governments; universi­
ties; businesses; nonprofit organizations; and individual 
consumers. By purchasing green power, these organizations 
are helping the environment and meeting their own goals, 
such as financial benefit s, public relations benefits, and even 
national security benefits. In 2008, renewable electricity gen­
eration in the United States (excluding hydropower) equaled 
nearly 124 million megawatt-hours (124 billion kilowatt­
hours)- enough to meet the annual electricity needs of 
nearly 12 million average U.S. homes. 

Many states already require utilities to supply some of their 
electricity from renewable sources. These state mandates 
(known as "compliance" markets) require a percentage of 
the utility's power mix to come from renewable sources, so 
that utility customers will "green" their power mix somewhat 
without taking any conscious action. Voluntary purchases, 
however, are still an important strategy for organizations that 
want to buy most or all their power from renewable sources 
or want to promote innovative development of green power. 
Voluntary green power purchases have played an important 
role in driving development of the market (see Figure 1) and 
are expected to be an important part of the market for the 
foreseeable future. 

Introduction 



Chapter 1 

Figure 1 . Comparison of voluntary and compliance markets for renewable energy, 2004-2008 
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Source: Bird, Lori, Claire Kreycik, and Barry Friedman. 2009. Green Power Marketing in the United States: A Status 
Report (2008 Data). Golden, CO: National Renewable Energy laboratory. 

Leading organizations are finding that u sing green power • How do I m ake a business case for buying green power7 
is an effective part of a strategic energy management plan . 
Successful energy management plans are based on a "portfo­
lio analysis" that considers options such as energy efficiency, 
load management, power purchases, on-site generation , and 
non-electric (thermal) energy need s. As w ith any investment 
portfolio, the best mix of these options depends on the orga­
nization's goals, the cost of various altern at ives, and external 
market conditions. 

While voluntary purchases of green power are becoming 
more common practice in today's electricity m arkets, these 
markets offer a wide range of choices . This guide is intended 
for organizations that have decided to buy green power but 
want help in figuring out how to d o it , as well as for organ i­
zations that are still considering the merits of buying green 
powe r. 

The Guide tu Punhasing G1·een Puwer addresses the following 
commonly asked questions: 

• What is renewable energy and gree n power7 (p. 4) 

• What b enefi ts will my green power purchase bring? 
(p. 5) 

G•J1de to Purchasing Green Power 

(p. 5) 

• vVh at is the cost of green p ower7 (p. 6) 

• \Vhat are the options for purchasing green power7 
(p. 9) 

• \Vhat is the importance of product certification and 
verification? (p. 19) 

• How should an organization choose a green powe r 
product7 (p. 15) 

• What are the best ways of buying green power7 (p. 18) 

• vVhat are the steps to installing on-site renewable gen­
eration7 (p . 24) 

• How do I communicate my gree n power purchase to 
stakeholders7 (p. 30) 

3 



Chapter 2 
• re r;g ..... ~..ar ev1ne 

T
he term green power is used in a number of different 
ways. In the broadest sense, green power refers to 
environmentally preferable energy and energy tech­
nologies, both electric and thermal. This definition 

of green power includes many types of power, from solar 
photovoltaic systems to wind turbines to fuel cells for auto­
mobiles . 

In this guide, green power refers specifically to electricity 
generated from a subset of renewable resources, includ ing 
solar, wind , geothermal, biogas, biomass, and low-impact 
hydroelec tric sources. These electricity sources are derived 
from natural resources that replenish themselves ove r short 
periods of time, including the sun , wind , moving water, 
organic plant and waste mate rial (biomass), and the Earth 's 
heat (geothermal). 

Note that the terms green power, environmentally preferable, 
clean power, and renewable energy may be used in slightly 
different ways, which differ primarily according to the vary­
ing assessments of the environmental impacts of harnessing 
spec ific resources and of the relative significan ce of each 
impact The exact defini tions of these terms, while always 
important, take on added significance when dealing with 
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state and federal government requirements or determining 
eligibi lity for government and utility incentives . For more 
discussion of how each of the organization s that collaborated 
on this document defines green powe r, please refer to their 
Web si tes, listed in Chapter 10, Resources for Additional 
Information . 

l~elping Consumers Identify 
Green Power 
To help consumers more easily identify green power products, 
the "Green-e Energy" certification program has coordinated 
the development of market-based, consensus definitions for 
environmentally preferable renewable electricity and renew­
able energy certificates (RECs). The Green-e Energy program, 
administered by the nonprofit Center far Resource Solutions, 
certifies and verifies renewable energy products offered in 
competitive electricity markets, sold in utility green pricing 
programs, and sold in national markets for RECs. Further 
details about Green-e Energy certification are available from 
the Green-e Web site listed in Chapter 10. 

Green Power Defined 
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he Benefits 
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G
reen power can offer organizations a variety of 
environmental, financial, stakeholder relations, 
economic development, and national security 
benefits. This Guide is designed to help buyers 

navigate the costs, contract ing ch allenges, and public rela­
tions r isks. 

Environmental 

• Reduce environmental impac ts. Conve ntional elec­
tricity generation is a significant source of greenhouse 
gas emissions as well as the single largest industrial 
source of air pollution in the U.S . The emissions from 
convent ional electricity generat ion contribute to anum­
ber of serious environmental problems, including acid 
rain , fine particulate pollution, and climate change . 
Green power generates less pollution than conventional 
power and produces no net increase in greenhouse gas 
emissions, helping protect human health and the end­
ronment. 

Financia l 

• Provide a hedge agains t risks posed by: 

• Elec trici ty price volatili ty. Purchas ing electricity 
generated by renewable energy sources may provide 
the buyer protection against unstable or rising fossil 
fuel prices, for example through long-term, fixed­
price supply contracts directly with developers or 
generators. Organizations can also encourage stable 
electricity prices by supporting new renewable 
power resources on the local grid , thereby diver­
sifying the energy mix with resources that are not 
subject to the rise and fall of fuel costs. 

• Fuel supply dis rup tions. On-site renewable gen­
eration can reduce the risk of disruptions in fuel 
supplies, like nat ural gas, resulting from transporta­
tion difficulties or international confl ict. 

• Add itional environmental regulation. To address 
global climate change and regional air quality 
issues , federal and state regulations could effectively 

Guide to Purchasing Green Pov;er 
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Price Stability of Green Power 
Unlike power generated from foss il fuels, some green power 
products ore not subject to the impact of volatile fuel prices. 
For this reason, companies like IBM and Advanced Micro 
Devices (AMD) use green power to hedge against energy 
cost variability. 

In 2001 , the energy managers at IBM's Austin, Texas, facil ity 
were able to lock in power rates by signing up for Austin 
Energy's GreenChoice® program. With GreenChoice, the 
normal fossil fuel charge on the customer's bill is replaced by 
a green power charge for the amount of green power that 
the customer chooses to buy. Unlike the fossil fuel charge, 
the green power charge is fixed until 2011. As it turned out, 
Austin Energy's fuel charge for conventional power spiked in 
2001 and IBM saved $20,000 in its first year in the program. 
When the fuel charge increased again in 2004, IBM saved 
more than $60,000. 

Similarly, AMD sow significant cost savings after its first 
purchase of renewable energy in 2000 from Austin Energy. 
Shortly after AMD's purchase, natural gas prices soared and 
became more cos~y than the fixed green power premium. 
By 2001 , AMD saved approximately $100,000 and, in 
response, doubled the company's green power purchase for 
the following year. In 2009, AMD purchased nearly 74 mil­
lion kilowatt-hours of green power annually, which supplies 
100 percent of its Austin facil ity's energy needs. 

increase the price of conventional electricity, making 
green power financially more attractive. 

Stakeholder Relations 

• Meet organizational environmental objectives. 
Reducing an organization's environmental impact is 
one of the main motivations for buying green power 
and is often important to stakeholders . For example, 
buying green power can help reduce greenhouse gas 
emission s from electricity consumption. If an organi­
zation is interested in creating a third -party certified 
environmental management system (e.g., 150-14001 
certification for environmental performance) or is 
conducting an organization-wide inventory of its green­
house gas emissions , a program for reducing emissions 
will be an important part of this certification process 

5 
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o Demonstrate civic leadership. Being among the 
first in a community to pu rchase green power is a dem­
onstration of civic leadership. It makes a statement that 
an organization is willing to act on its stated 
environmental or social goals. These purchases also 
demonstrate an organization's responsiveness to its cus­
tome rs, the majority of whom favor renewable energy. 
See Chapter 10, Resources for Additional Inform ation , 
for details. 

o Generate positive publicity. Buying green power 
affords an opportunity for and builds on existing public 
recognition and public relations activities. Companies 
that are in the public eye need to be responsive to 
the concerns of environmentally conscious custom-
ers, shareholders, regulators, and other constituents. 
Programs promoting green power, such as EPA's Green 
Power Partnership or Green-e Marketplace, p rovide 
assistance in reaching broad audiences to convey the 
benefit s of green power purchases. 

Green Power's Role in Overall 
Environmental Strategy 
A recent survey of corporate participants in the Green-e 
Marketplace program indicates that mast companies view 
their renewable energy purchases as part of a larger com­
mitment to environmental sustainability. 

• 75 percent said support of renewable energy was part of 
a multi-pronged corporate environmental strategy. 

• 70 percent differentiate their company as an environmental 
leader by supporting renewable energy. 

• 45 percent of respondents indicated that developing an 
environmentally friendly brand was very important. 

A Web link to the full survey is provided in Chapter 10, 
Resources for Additional Information. 

o Improve employee morale. Progressive action and 
leade rship on environmental issues like renew-
able energy may improve employee morale, wh ich 
in turn can reduce employee tu rnover, attract new 
employees, and improve productivity. In a survey of 
464 organizations, sponsored by the National Wind 
Coordinating Collaborat ive, improving employee 
morale was cited as the third most important motiva­
tion for buying green power. 

o Differentiate products or services . By purchasing 
green power, a company may be able to differentiate 
its products or services by, for example, offering them 
as "made with certified renewable ene rgy." Purch asers 
of green power can also join their power supplier to 

Demonstrating Community 
Leadership: City of Bellingham, 
Washington 
By a unanimous city council vote in mid-2006, Bellingham, 
Washington, took a leadership role in promoting renew­
able energy by choosing to purchase 100 percent green 
power for all electricity used in city-owned facilities . From 
September 2006 through Earth Day 2007, the city part­
nered with the local utility's green power program and a 
local nonprofit organization to conduct the "Bellingham 
Green Power Community Challenge." The goal of the chal­
lenge was to increase green power purchasing among the 
city's residents and businesses to meet at least two percent 
of the citywide electric load. Bellingham's results have fa r 
exceeded original challenge goals. To date, the green power 
annually purchased by mare than 2,680 households, 125 
businesses, and five large volume purchasers totals 82.8 mil­
lion kilowatt-hours of renewable energy certificates (RECs} 
and represents approximately 12 percent of the community's 
total yearly electricity use. The community's purchase resulted 
in EPA recognizing Bellingham as the first EPA Green Power 
Community in Washington State. 

market their products together In addition , purchas­
ers of products certified by the Center for Resource 
Solut ions' Green-e Marketplace program can display the 
Green-e logo on their product packaging to indicate a 
commitment to using 100 percent green power in the 
manufacturing of the product. Many companies are also 
finding that producing their products with green power 
gives them an advantage in selling to their business 
customers who are trying to "green" their supply chain . 

Economic Development and National 
Security 

• Stimulate economies. Manufacturing, installi ng, and 
operating renewable resources in the United States 
requires a clean energy workforce . By purchasing green 
power, an organi zation can help create new, domestic 
jobs. These high-quality, often well-paying, jobs help 
grow the local economy. Renewable power facilities can 
also increase a local tax base and can provide income 
for fa rmers and rural communities through landowner 
lease payments. The renewable energy industry is an 
important growth sector that can simultaneously boost 
the nation's economy while meeting the nation's energy 
challenges. 

• Increase fuel divers ity. Green power diversifies the 
nation's electricity portfolio- a good way to manage 
ri sk- and , because renewable resources are indigenous, 

The Benefits and Costs of Green Power 



green power reduces the country's dependence on 
imported fuels. 

• Reduce infrastructu re vul nerability. The distributed 
nature of renewable resources allows for the distrib ­
uted generation of renewable energy, thus, reducing the 
country's reliance on a vulnerable, centralized electric­
ity infrastructure. 

• Economies of Scale. Most renewable energy technolo­
gies are manu fac tured on assembly lines, where mass 
production can reduce costs. By purchasing green 
power, organ izations can help build demand , which in 
tu rn could lead to lower p roduction costs and poten­
tially lower prices. 

Chapter 3 

he osts 
Green power can be priced d ifferently than standard power 
sources. It has usually been more expensive than conven­
tional electricity sources , largely due to the relat ive newness 
of renewable technologies and their gradual diffusion into 
mainstream markets, compared with conventional electricity. 
Chapter 6, Procuring Renewable Electricity and Renewable 
Energy Certificates , suggests ways of minimizing these costs 
in conjunction with a procurement plan . Nonetheless, the 
cost of green power is continuing to fall as growing demand 
drives the expansion of manufacturing faci lities and reduces 
production costs. Figure 2 illustrates the leve lized costs of 
renewable and fossil fuel technologies, showing that several 
green power technologies are now cost-competiti\'e with con­
ventional sources . 

Figure 2. Level ized cost of new power generation technologies in 2008 
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The actual price for green power depends on a number of 
factors, including the availability and quality of the resource , 
manufacturing capacity and world demand for the technol­
ogy, the availability of subsidies to encourage green power, 
and the quantity purchased and terms of the contract. 
Ge nerally, the price of green power ranges from less than 
that of the standard power mix , especially in competit ive 
markets and where state subsidies exist, up to one to four 
cents more per ki lowatt-hour. When the market price of 
conventional electricity is high , purchasers of green power at 
a fixed price may actually save money. Of course, when the 
market price of conventional electricity drops, they will be 
paying a premium. Since 2000, the average price premium 
has d ropped at an average annual rate of eight percent (see 
Figure 3). 

Contracting Challenges 
Green power may also be more d iffi cult than conventional 
power for an organization to purchase , causing transaction 
costs in addition to any p rice premiums. Although organiza-

tions that are buying green power for the first time might 
need to invest extra effort , these costs fall significantly over 
ti me as the electricity purchasers gain experience. Following 
the information and strategies provided in this guidebook, 
particularly Chapter 6, Procuring Renewable Electricity 
and Renewable Energy Certificates , should help reduce the 
contracting challenges faced by new purchasers of green 
powe r. In addition, sample contract templates are publicly 
available to help buyers avoid difficulties in signing a green 
power contract (see Chapter 10, Resources for Additional 
1 nformation). 

Public Relations Risk 
Some stakeholders might regard the purchase of green 
power as a token effort or "greenwashing" Organizat ions 
can improve the credibili ty of their green power purchase 
by buying green power as part of a broader environmen­
tal management program and by working with third-party 
organizations for independent auditing, certification , 
endorsement, and minimum purchasing benchmarks . 

Figure 3 . Trends in utility green pricing premiums, 2000-2008 
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Chapter 4 
ptions for 

G
ree n power can b e procured several di ffe rent 
ways . The main distinction among the options is 
the type of supplier and where the electrici ty gen­
eration equi pment is located: on the elec tric grid 

or at the faci lity. For electricity delivered over the power grid , 
the stat us of utility restructuring in that state will determine 
whether an organization is limited to buying green power 
from its local distribution utility or whether it can choose 
among competitive power suppliers. Even if the state h as no 
green power marketers or the util ity does not offer a green 
power option , an organization can buy renewable energy 
ce rtificates (R ECs) . f or on-site green power, the resources 
available at that site (e.g., solar, wind , biomass) are the main 
factors determining a project's feasibility. 

The range of supply options in the market provides consid­
erable flex ibility to green power buyers. Organi zations are 
able to consider factors such as price, specific green power 
generat ion resource (e.g., wind versus solar), ease of procure­
ment , and the location and yea r of the generating facili ty 
in their purchasing decisions. By considering these issues , 
buye rs may be able to choose a specific type of green power 
product or mix and match green power products to meet 
their desired goals. 

enewable lectricity Proaucrs 
Customers in many states have the ability to purchase a 
green powe r product directly from their electricity provider. 
In regulated electricity markets, customers may be able to 
buy a green pricing product fro m their local utility. Green 
pricing is an optional service offered by regulated ent ities to 
allow customers to support a greater level of utility invest­
ment in renewable energy by paying a premium on their 
electric bill. In competitive electricity markets, customers can 
switch electricity service providers if their current provider 
does not offer a green pricing product. In this market, the 
customer can purchase a gree n marketing product from a p ro­
vider other than their local utility. Again , a green marketing 
customer pays a small premium in exchange for electricity 
generated from green power resources. 
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Most renewable electrici ty products (i .e., green pricing or 
green marketing products) are one of three types: 

• Fixed energy quantity block. A block is a quantity of 
100 percent renewable electricity, often 100 kilowatt­
hours (kWh), offered for a fi xed monthly price . The 
price is often expressed as a price pre mium above the 
price of conve ntional power. Customers usually may 
sign up for as many blocks as they wish , with the 
monthly cost of these products based on how many 
blocks they buy. This type of product is available in 
some competitive markets but is more often found in 
regulated utility green-pricing programs 

• Percentage of monthly use . Customers m ay choose 
green power to supply a fi xed percentage of their 
monthly electrici ty use . In practice, this usually 
results in the purchase of blended green and conve n­
tional power. This is typically priced as a pre mium 
on a cents per kWh basis ove r the standard rate or as 
a fixed charge per kWh . The monthly cost for these 
products va ries w ith use and the percentage of green 
power chosen . 

Long-term fixed price contracts. Buying a porti on of 
the output of a renewable energy project in a long-term 
contract can help a project developer secure financing, 
while giving the end-user a stable electricity contract. 
This model has been used with several government 
and academic institutions. W RI's Green Power Market 
Development Group is exploring this model for com­
mercial users. 

Some renewable electricity products require a fi xed monthly 
fee to support a give n amount of renewable generation 
capacity. Others require contributing to a green power fund 
that finances renewable projects. These products can be an 
effective way to assist the green power industry but do not, 
however, result in a metered amount of renewable electricity 
being generated, which is necessary to quantify the environ­
mental benefit s of the green power purchase . For this reason, 
these p roducts are not discussed further in this guide. 
Chapter 6, Procuring Renewable Electricity and Renewable 
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Figure 4 . Renewable energy certificate (REC) transaction path in a voluntary green power market 
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Note: Figure 4 is not intended to represent a comprehensive view of all the possible ways a REC con be traded and used. 

Energy Cenificates, provides more details about implement­
ing a renewable electricity purchase . 

Renewable Energy Certif icates 

Renewable energy ce rtificates (RECs), also known as "green 
tags," "green certificates," and "renewable energy credits ," 
are tradable instruments that can be used to meet volun­
tary renewable energy targets as well as to meet compliance 
requirements for renewable energy policies. A REC is a cer­
tificate that represents the generation of one megawatt-hour 
(MWh) of electricity from an eligible source of renewable 
energy. Each REC denotes the underlying generation energy 
source , location of the generation , and year of generation 
(a .k.a . ""vintage"), environmental emissions, and other char­
acteristics associated with the generator RECs represent a 
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claim to the environmental attributes associated with renew­
able energy generat ion, but purchasers should nevertheless 
ensure that their contracts are explicit about which envi­
ronmental attributes are conveyed to them. Figure 4 (above) 
illustrates the REC transaction path. 

RECs may be sold "bundled "-paired by the electric service 
provider with grid ·electricity delivered to the buyer-or 
"unbundled " from electricity as a stand-alone product and 
paired by the buyer with its grid electricity purchase . E,Ec-, 
combim·cl with plain grid t'lt'ctricit_y-.n t:c. [unction'Jlly cquiva 
lcnt~ro green powt'I purch a~rDm-a !creal utiHtr. ne m-atter 
whe_rc._th~ REC may be-so.uTcctL Purchasers of RECs may 
make claims about their purchase of green power similar to 
purchasers of renewable electricity products. 

Because RECs are not tied to the physical delivery of elec­
trons, they allow organizations to purchase green power from 
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suppliers other than their local electricity provider. RECs 
help overcome a m ajor barrier to renewable faci lity develop­
ment-the fact that the best renewable resources may not be 
located close to population centers. The sale of RECs allows 
these more remote facilities to benefit from support for green 
power. 

Unlike electricity, RECs do not need to be scheduled on a 
transmission sys tem, and they can be used at a different time 
th an the moment of generation. Certificate tracking systems 
h ave been established in di fferent states or regions to issue 
and record the exchange of RECs, making REC markets even 
more accessible. 

Customers do not need to switch fro m their current elec­
t ricity supplier to purchase RECs, and they can buy RECs 
based on a fi xed amount of electricity rather than on their 
d aily or monthly load profile. Because RECs are indepen­
dent of the customer's electricity use, load profile, and the 
delivery of electricity, they provide greater fl exibility than 
purchasing bundled RECs and electricity from a ut ili ty. 
While RECs offer increased contracting convenience, they 
do not provide the same protection aga inst price volat ility 
as long-term contracts. 

The price for voluntary RECs can be lower than the premi­
ums for renewable electricity products for several reasons: l ) 
RECs have no geographic constraints and therefore can pro­
v ide access to the least expensive renewable resources; 
2) the supplier does not h ave to deliver the power to the REC 
purchaser with the associated transmission and distr ibution 
costs; 3) the supplier is not responsible for meeting the pur­
chaser's electrici ty needs on a real-time basis.; and 4) REC 
prices reflect greater competition because RECs are fungible 
in a voluntary market. To the extent that electricity providers 
are also sourcing their green power prod ucts from purchased 
RECs, however, the premium that they would charge might 
nm d iffer greatly from the cost of the unbund led RECs that 
organ izations can buy. 

An altern ative way to buy RECs is through a subscription , or 
"future RECs," which involves an up-front purchase of RECs 
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to be generated in the fu ture by a new or soon- to-be-bui lt 
renewable electrici ty facility. The advantage of th is approach 
is th at it promotes new renewable faci lities by providing 
up-front financial assistance for their development and con­
struction. In return , the purchaser receives the RECs as they 
are generated over an extended period of years. Nevertheless, 
even though they are paying upfront for future RECs, buyers 
cannot make environmental claims against those RECs until 
they are generated . A risk of thi s approach is that the facility 
might not be constructed or could be destroyed by a natural 
disaster after construction , and buyers should investigate 
wh at remedy the seller proposes in such an event . As with all 
products, independent product certificat ion and veri fication 
of the claims made is an important aspect to con sider. 

For a company or institution with operations and offices in 
multiple locations, purchasing RECs can consolidate the pro ­
curement of green power thus eliminating the need to buy 
green power for d ifferent facilities th rough multiple suppliers. 
Chapter 6 , Procuring Renewable Electricity and Rene\vable 
Energy Cert ificates, provides more details about purchasing 
RECs. 

Business and organization purchases of different green power 
product types is shown in Figu re 5, but o·n-site renewable 
generat ion is not included because equivalent data are not 
available . 

n-site Renewabue 
eneration 

In add ition to buying renewable electricity from a u tility or 
buying renewable energy cert ificates , organizations can 
install renewable power generation at their facili ties . 
They can either buy the system outright or install a system 
that is owned by another party and buy the electricity as it 
is generated . 

On-site renewable generation offers adva ntages such as 
enhanced reliability, power quality, and protection against 

Figure 5 . Nonresidential green power sales by product type, 2008 (millions of kWh) 

Green Pricing Green Marketing REC Markets · Total 
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Note: Nonresidential customers refer to business and institutional customers. Data fo r on·site renewable generation are not available. 

Source: Bird, Lori, Claire Kreycik, and Barry Friedman. 2009. Green Power Markeffng in the United States: A Status Report (2008 
Data). Golden, CO: Notional Renewable Energy Laboratory. 
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price volatility, as well as a visible demonstration of envi­
ronmental commitment. It is important to note that selling 
RECs from an on-site facility negates the system owner's 
claim to using a corresponding amount of renewable electric­
ity generated on site because the REC buyer is buying that 
claim specifically and contractually. In order to claim the 
zero greenhouse gas emissions from electricity generated 
on-site, the RECs would need to be retired and not sold to a 
third party. In many states , excess electricity generated with 
on-site renewable generation may be sold back to the grid at 
the same price at which power is bought , through a process 
called net metering. This arrange ment can improve the fin an­
cial return for on-site renewable power systems, although net 
metering is often limited to small installations. For example, 
the state of Californi a limits on-site generat ion systems to 
l megawatt (MW) (10 MW for up to three biogas digesters) 
and the aggregated on-site systems' capacity may not p roduce 
more than 2.5 percent of a utility's peak demand. 

On-site renewable energy technologies for power generat ion 
include photovoltaic panels, wind turbines, fuel cells, and 
biomass combustion . Large faci lities sited nea r a munici-
pal landfill or sewage treatment plant may be able to use 
recovered methane gas for on-site electrici ty and/or heat 
production . The following describes each of these options in 
more detail: 
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• Solar. Solar systems can be configured to almost any 
size from a few kilowatts up to several megawatts. 
On-site photovoltaic (PV) system s may be situated on 
schools, homes, community facilities, and commer­
cial buildings . They can be integ rated into a building, 
displacing other building material costs, such as for 
roofing shingles or car park shading. 

• Wind. Wind turbines vary in size . A typical small 
unit provides 100 kilowatt (KW) or less, whereas 
large turbines range from 500 kW to more than 3 
MW. On-site applications are usually only possible in 
nonurban areas, and often require zoning permits to 
exceed 35-foot height restrictions (a tower for a 250 kW 
turbine is 130 feet high with a blade sweep of 98 feet). 
Such installat ions usually require approximately 1 acre 
of land per turbine and wind speeds that average 15 
mph at a 150-foot height. In addition , placing turbines 
in urban areas is inadvisable because nearby buildings 
may create wind turbulence that can disrupt the tur­
bines' performance . 

• Landfill and sewage methane gas. Methane gas 
derived from landfills or sewage treatment plants can 
be used to generate electricity. Methane gas also may 
be generated u sing digesters that operate on manure or 
agricultural wastes . The methane gas is then conve rted 
to electricity using an internal combustion engine, gas 
turbine (depending on the quality and quantity of the 

On-site GenerC!!tion: BMW 
Manufacturing Company 
Automaker BMW pipes methane gas 9.5 miles from a landfill 
to serve the electric and thermal needs of its manufactur­
ing facility in Greer, South Carolina. Rather than invest in 
new internal combustion engines to generate electricity, in 
2003 BMW converted four turbines that previously ran on 
purchased natural gas. In 2009, BMW replaced the original 
four turbines with two new highly efficient turbines that will 
increase the electrical output from 14 percent to almost 30 
percent. By recovering the waste heat from the turbines, the 
11-megawatt combined heat and power project satisfies 
more than 60 percent of the facility's thermal needs, as well 
as nearly 20 percent of its electricity use. To date, the project 
has saved the automaker an average of more than $5 million 
each year in energy costs. The new turbines installed in 2009 
should return an additional average annual cost savings of 
up to $2 million . With the success of its landfill gas project, 
the facility is exploring on-site wind and has completed a 
study of the site's wind speed and direction. For more on­
site examples, see Chapter I 0, Resources for Additional 
Information. 

gas), direct combustion boiler and steam turbine gen­
erator set, microturbine unit , or other power conversion 
technologies. Most methane gas projects produce from 
0.5 to 4 MW of electrica l output. 

• Biomass. Biomass is plant material burned in a boile r 
to drive a steam turbine to produce electricity. This 
system is good for producing combined heat and power 
(C HP) at facilities with large thermal loads. Biomass 
projects are best suited to locations with abundant bio­
mass resources (often using waste products from the 
forest industry or agriculture). 

• Fuel cells. Fuel cell s are another way of producing 
power. They emit essentially no air pollution and are 
more efficient than other forms of generation , but they 
cannot be considered a renewable resource unless they 
operate on a renewably generated fuel , such as digester 
gas or hyd rogen derived from PV or wind power. 

In this era of power reliability problems and national secu­
rity concerns, domestic, on-site renewable generation offers 
important advantages over central-station and fossil-fueled 
power plants. Moreover, on-site generation can be designed 
to provide backup power for critical loads when power 
from the grid is interrupted, as well as when the renewable 
resource is not available. This ability to operate indepen­
dently of the power grid is a great advantage, particularly at 
remote facilities. Because renewable generation technologies 
can be modular and used on a small scale, the on-site gen-
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eration system can be designed to enhance the redundancy 
and diversity of a facility's ene rgy supply. 

On-site renewable generation typically has higher capital costs 
and lower operating costs compared with installing fossil­
fueled generation . Although these costs can make the initial 
investment in on-site generation more difficult to justify, 
once that investment has been made, the annual budgets for 
maintaining the system are much easier to justify (compared 
with purchasing renewable electricity), which makes sustain­
ing a commitmen t to renewable po.,ver easier. Additionally, 
there are new financing models for on-site generation being 
developed to lower the upfront capital investment , such as the 
solar power purchase agreement (SPPA) 

An organization th at installs its own generation capability 
may have problems with the requirements for connecting 
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to the u tility distribution system, commonly referred to as 
interconnection . Interconnection rules designed for large 
generators often are unnecessarily burdensome for small 
generators. Increasingly, however, state interconnection rules 
are being standardized and simplified for smaller genera­
tors. In addition , national standards have been issued by the 
Federal Energy Regulatory Commission (FERC) that may 
ease interconnection in special cases . Chapter 7, Planning an 
On-site Renewable Generation Project, provides more detail s 
about procuring an on-site renewable generat ion system 
Customers considering on-site generat ion should check with 
their local utility or with the state utility commission about 
interconnection rules . Chapte r 10, Resources for Add itional 
Inform ation , prov ides more sources of information about 
utility interconnection. 
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T
o buy green power, an organization first should deter­
mine what green power products w ill help fulfill its 
electricity needs and decide how to procure thLlse 
products . Figure 6 illustrates the steps in this process . 

The preliminary steps described in this section are the same 
for all types of gree n power products . The fin al steps differ 
for purchased green power products (renewable energy cer­
tificates [RECs] and utility-supplied) and on-site renewable 
generation . These steps are explained in later chapters of 
thi s guide . 

effing " OCiliS 

The first step in any type of green power purchase is to set 
goals about what the objectives are for purchasing green 
power, considering the following questions at a minimum : 

• Why is the organization conside ring green power7 

• What does the organization hope to ge t from it7 

• What selection criteria are important to the 
organi zation7 

• Are independent certification and verification important 
to the organization7 

These questions are best considered as part of the organi za­
tion's ove rall energy or environmental manageme nt process . 
Such a process is an ongoing effort to improve the energy 
and environmental performance of the organization, usually 
driven by goals set by the organization's top-level leaders 
The goals for a speci fic purchase of green power then fl ow 
from, and are greatly informed by, these overall goals. 

Identifying Key 
akers 

• • 
eCISIOn· 

The people in an organization who are interested in green 
power may be high-level dec ision-makers as well as staff 
from the purchasing, facilities/energy management, environ­
mental health and sa fety, legal, corporate relations, and/or 
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Figure 6 . Steps to a successful green power project 
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marketing departments . All of their interests and concerns 
must be addressed early in the planning process. Experience 
has demonstrated that not doing so often leads to disagree­
ments later in the process . Because buying green power is 
ultimately a fin ancial decision, it is very important to have 
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the ch ief fin ancial officer involved in and supportive of the 
decision. In addition, other departments, such as market­
ing or environment, health, and sa fety, may also contribute 
funds to help pay for green power. 

Designating a contact person who can draw on experti se 
from throughout the organization is an important step. The 
departments chosen to part icipate will p robably depend on 
the type of products being considered . It also is important 
to involve senior management in the planning and decision 
process . In many cases, the greatest advocate of buying green 
power is an executive such as a chief executive officer or 
president. With this high-level support , buying and promot­
ing green power is much easier. Some organi zations involve 
their employees (or students, in the case of educational insti ­
tut ions) in selecting the green power products. 

hering nerg Dar a 

The organization considering green power should take an 
inventory of its energy use, including electricity and ther­
mal. Its annual electricity use can be calculated from the 
utility bills for each facility or business uni t and for the 
entire organizat ion . These data will help: l ) compare the 
organi zation's energy performance agai nst pee r facili ties' 
energy performance and understand energy use patterns and 
trends; 2) determine how much green power to buy; and, 
3) evaluate the environmental impacts of the organi zat ion's 
electricity use. Monthly electricity consumption data are 
the most important, while peak demand and in te rval-meter 
data are useful if available. Each organizat ion should study 
its consumpt ion data over the past year before speciTying its 
requirements in order to have a complete and accurate pic­
ture of energy use . Outside consu ltants or organizations can 
help with these steps. 

As mentioned earlier, green power can be considered part of 
an energy portfolio that includes energy efficiency upgrades, 
load management, and combined heat and powe r. The more 
an organization's energy requirements can be reduced , the 
less green power it will need to buy to achieve a given objec­
tive, which in turn makes green power more affordable 
Some organizations h ave saved enough money from energy 
efficiency upgrades to enable them to pay for their green 
power purchases . 

Many resources are available to help improve the energy 
efficiency of buildings and equipment A good starting point 
is the ENERGY STAR Portfolio Manager, an online tool that 
compares a building's energy usage w ith that of similar 
buildings. The ENERGY STAR Web site <www.energystar. 
gov> offers simple energy-saving tips and a di rectory of ener­
gy services companies to provide additional assistance, such 
as a facility energy audit. 
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Calculating an organization's annual electrici ty use can deter­
mine the quantity of emissions associated with that use and 
help estimate the emissions that could be prevented by buy­
ing green power. EPA offers an online tool to help estimate 
emissions from an organization's current convention al elec­
tricity use at <www.epa.gov/cleanenergy/powerprofiler.htm>. 

hoosing 
ptions 

reen Power 

The next step is finding the appropriate green power solu­
tion s for the organization . Another goal of this step is 
becoming familiar with the electricity markets in the organi­
zation's area and the available green power technologies. 

The first decision is whether to generate power on-site and/or 
to purchase power or RECs from outside vendors. The main 
differences between these options are the ease and cost of 
implementation, the need for capital investment , the ability 
to hedge risk , and the length of time over which one realizes 
the benefits. On-site renewable ge nerat ion typica lly requires 
an up-front investment (as part of either a financed project or 
a capital appropriation), but the reduction in the consump­
tion of conventional energy can last for as many as 30 years. 
There are new fin ancing models being developed to help 
ove rcome the upfront fin ancial barriers to on-site genera­
tion . These models are discussed in more detail in Chapter 7, 
Plan ning an On-site Renewable Ge nerat ion Project. 

Renewable electricity purchases and RECs usually require no 
up -front capital and are relatively easy to procure, but they 
deliver benefits only for the term of the purchase contract. 

An organization's motivations for purchasi ng green power 
will help decide which costs and benefits are most important 
and thus which type of green power is most appropriate. For 
example, an organization that wants to manage fuel price 
risk might be more interested in buying fixed-price renew­
able electricity. An organization that finds the reliability of its 
power supply to be most important might be more interested 
in on-site renewable generation. These options can also be 
combined. For instance, an organization migh t install on-site 
generation to meet part of its electricity needs and purchase 
RECs to match the remainder of its electricity use . Likewise, 
organizations with facilities in multiple locations must deter­
mine whether to procure green power from one provider for 
all sites, or whether to procure green power from multiple 
providers based on unique options that might be available to 
an individual site. Organizations with facilities in multiple 
locations must also select the appropriate green power prod­
uct for each site. 

The green power options available to an organization are 
determined partly by the electricity market structure in the 
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Using Energy Efficiency Savings 
to Purchase Green Power: 
University of Peonsylvania 
The University of Pennsylvania is funding its sizeable wind 
power purchase with savings achieved through energy con­
servation. Over the past few years, the university reduced 
peak electricity demand by 15 percent. This reduction enabled 
the university to purchase nea~y 193 million kilowatt-hours 
of wind-generated renewable energy certificates (RECs), an 
amount equivalent to 46 percent of its total campus electric­
ity use. Penn's long-term commitment to buying green power 
helps support development of new wind generation facilities, 
including a 12-turbine, 20-megawatt Pennsylvania wind farm. 

state in which the facility is located. Each state has different 
rules governing power marketers, and the level of competi­
tion varies among the states . Large electricity purch ase rs 
might be able to work with their local util ity or electricity 
provider to tailor a product to meet their needs. 

Fo r on-site renewable generat ion , the orga nization should 
assess the renewable energy resources available at its facility, 
including the quality of wind and solar resources, the avail­
ability of biomass fuel or landfill gas, and siting constraints 
(such as space limitations or shading from neighboring 
buildings). The cost of conventional power at the facility also 
is important to consider. The organization should read over 
its utility's and state's interconnection rules to make sure 
there are no obvious p rovisions that would prohibit grid­
connected , on-site generation. The goal at this stage is to 

eliminate any renewable options that are clearly not feasible 
for the orga nization. 
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finding Green Power Suppliers 
• Organizations with facilities in several states should use a 

national locator such as EPA's Green Power Locator <WWW. 
epa.gov/greenpower/pubs/gplocator.htm> or the Green-e 
Energy "Find Renewable Energy" locator <WWW.green-e.org/ 
buy>. The latter is also useful for locating certified products. 

• Many state governments, often the public utilities commission, 
maintain a list of power marketers offering green power 
products in the state, especially if state electricity markets 
have been restructured. 

• Smaller facilities (such as retail stores) may find it easier to 
have a single point of contact compiling this information and 
making it available across the entire organization. Larger 
facilities (such as factories or research campuses) often 
have enough expertise to gather information and negotiate 
contracts on their own. 

• See Chapter 1 0 for more resources. 

When considering green power options, it is useful to 
consider the motivations of other green power purchas­
ers. A 2008 survey of corporations by the World Resources 
Inst itute (WRI) and the Climate Group found that the top 
criteria against which companies evaluate low-carbon tech­
nology projects include: 

• Financial metrics . The return on investment (ROI) of 
projects is of paramount importance. 

• Marketing value. The ability of projects to improve 
a company's brand value or image is a key fac tor in 
dec ision-making. 

• Carbon dioxide (C02) benefit. The extent to which 
projects can help companies reach their emission 
reduction goals is also a fac tor they considered . 

The key conclusion from the W R1 -Climate Group survey 
is that low-carbon technology projects must be able to 
compete financially with non-renewable related proj ects in 
order to be funded . 

1l is also important to anticipate barriers to making a pur­
chase, so that the p rocess can be structured to overcome 
these barriers. The same WRI-Climate Group survey found 
that the most common barriers to wider investment and 
greater deployment of low-carbon technologies include: 

• Cost of the technology. 

• Insufficient financial performance . 

• Availability of fin anci ng. 

• Lack of staff capacity and knO\d edge. 

• Inadequate baseline energy data against which to dem­
onstrate improved performance . 

• Lack of a streamlined decision-making process. 

Evaluating the urchC!lse 

Once the green power purchase h as been implemented, it is 
important to collect information and evaluate how well the 
purchase achieved the purchase's preliminary goals. Areas of 
evaluation could include: 

• How we ll the procurement process worked . 

• Whether the vendors delivered wh at was expected . 

• Whether the green power purchase is providing protec­
tion against rising fossil fuel prices 
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• How well the organizat ion promoted its green power 
commitment. 

• How well the organi zat ion ed ucated employees about 
the green power commitmen t. 

• Whether the green power pu rchase is helpi ng the orga­
nization mee t its corporate or institutional goals related 
to environmental impro\'eme nt and sustainabili ty. 
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Add itional evaluation factors apply for on-site generation 
systems, such as how much energy the system is producing 
(both ini tially and over time), how the system ope rat ion and 
maintenance costs compare to expected , and whether output 
is being appropriately repon ed to tracking systems for the 
issuance of RECs that the owner will use to substantiate its 
renewable electricity use claims. 
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n~u~.l'li"il ne 

o select the gree n power supplier and the product, it 
is helpful to develop specific criteria for judging the 
alternatives . These criteria can be ranked , keeping in 
mind the goals identified early in the process when 

the project team was assembled . 

eveloping 
• creen1n 

t~odud·s 

ri~eria for 
upp~iers an 

The following criteria might be helpful when scree ning sup­
pliers and prod ucts: 

• Reputation . A suppl ie r's reputat ion is influenced by 
factors such as how well it honors its commitments, 
how easy it is to work with , its li st of clients , and how 
well it is viewed by the industry. Assessing a supplier's 
reputation may require references and a perusal of the 
energy industry's literature. Environment al groups also 
might have information about the supplier. 

Financial strength and credit. To research the finan­
cial health of a power supplier, look at its Web site and 
perhaps its annual report , Securities and Exchange 
Commission filings, and bond ratings . 

• location. If buying green power from a local supplier 
is importan t, call the supplier and find out where its 
renewable generation is located . Public util ity com­
missions' 'Neb sites often have contact information for 
registered retail suppl iers . 
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• Product choice . Some suppliers offer several green 
power products, varying in the amount of renewable 
power and types of resources . If a supplier offers a 
choice of green power products, this may enable the 
organization to change the product it purchases in the 
future without having to search for a new supplier and 
negotiate a new contract. 

• Environmental performance. Assessing a sup ­
plier's environmental performance can be useful. 
O rganizations should review the supplier's annual 

financial or environmental report , examine its mher 
electricity products, and review its other business 
ac tivities . 

For renewable electricity products, consider the following 
additional criteria: 

• Price. When considering price, organizations should 
make sure they are comparing apples to apples . Prices 
might refl ect different types of products, so it is essen­
tial that organizations understand how products under 
considerat ion might d iffer. r=or example, renewable 
electricity products might quote total price per ki lowatt­
hour for electricity including the green attributes, which 
can be compared to the standard electricity price, b ut 
other products, such as renewable energy ce rtificates 
(RECs) and many utili ty green pricing products, quote 
on ly the incremental cost of green power, which must 
be added to standard electricity rates . Furthermore, 
prices might be fixed or escalate over time, or can vary 
accord ing to a price index such as the wholesa le price 
of electricity. Finally, the purchase of some utili ty green 
power products might offer an exemption from variable 
fuel charges or environmental taxes, which should be 
factored into the ultimate price . 

• Percentage of renewable energy. For a particular green 
power product , the resource mix can range from 1 to 
100 percent renewable power. When buying certi ficates 
or bundled products, an organization can still calcu late 
the percentage of its electricity use served by renewable 
powe r. 

• Percentage of new or incremental renewable sources . 
Many experts argue that only new generation provides 
incremental environmental benefits. "New" renew-
able resources generally refer to renewable faci lities 
that began operation in 1997 or later, wh ich is when 
the voluntary market for green power began to grow. 
Besides the direct impact of purchases from new renew­
able sources, these purchases also help create the 
demand necessary for constructing additional renew­
able resources. 
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In states that have adopted a renewable portfolio stan­
dard (RPS), electricity providers are required to include 
a minimum percentage of renewable electricity in 
their standard product offering. Renewable electric-
ity products create additional environmental benefi ts 
only if the power purchased is not already part of the 
provider's minimal RPS requiremen t. In other words, 
an orga nization should purchase a renewable electricity 
product that is not already being used to satisfy a RPS 
mandate or goal imposed on a utility nor is the renew­
able electr icity product included in the utili ty's standard 
electr icity service. 

• Renewable energy/resource mix. A renewable energy/ 
resource mix refers to the kinds of resources used in 
the green power product. For example, is the product 
generated from wind , biomass, solar, geothermal, or 
hydro7 Some resources have a greater environmental 
impact than others. Wind , solar, and geothermal power 
usually are the most environmentally preferable energy 
sources. Each is renewable and nonpolluting , with 
li mited impact on the land or local habitats. Certain 
environmen tal groups regard some types of hydropow­
er, biomass, and municipal solid waste as less desirable. 
Hydropower dams may drastically alter river habitats 
and fi sh populations; biomass facili ties may emit sig­
n ificant quantit ies of smog-forming pollutants; and 
burn ing municipal solid waste may release heavy met­
als and other toxins into the environment . Municipa l 
solid waste may also include nonrenewable materials 
derived from fossil fuels, such as tires and plastics, 
which when burned release carbon dioxide into the air. 
It also is important to check the environmental char­
acteristics of any nonrenewable generat ion resources, 
as they will contribute to the overall environmental 
impact of the power purchased. 

Renewable energy resources also have di fferent asso­
ciated costs. For instance, a green power product 
generated from a resou rce that is scarce in one part of 
the country will be more expensive than purchasing the 
same resource-derived product from another part of the 
country. 

Length of contract. Some buyers prefer a short-term 
contract in case the market changes and better offers 
come along. But an organization may be able to lock in 
a lower price if it signs a multiyear contract. A longer­
term contract m ight also offer greater price stab il ity as 
well as provide better support to new renewable energy 
projects. When determining the value of price stability, 
be awa re of "typical" market fluctuations in power pric­
es and how the price of renewable electrici ty can vary. 
Fin ally, a contract may include options for renewal, 
wh ich can offer flexibility in the future. Before entering 
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The Role of Product Certification 
One of the major concerns with buying green power is 
ensuring that purchasers get what they pay for. It con be 
d ifficult to substantiate claims made about the quantity and 
characteristics of the product purchased. Also, it is important 
to ensure that two organizations ore not claiming to have 
purchased the some green power, or are double-counting 
the some green power benefits. Moreover, purchasers may 
be unable to ensure public acceptance of their purchase and 
avoid criticism from external stakeholders without indepen­
dent information about the product. Third-party certification 
addresses these concerns by setting standards for green 
power products in the following areas: 

• Minimum levels of environmentally acceptable renewable 
resources 

• Overall environmental impact 

• Ethical conduct for suppliers, including advertising claims 
and regular reporting 

Third-party certification usually also requires independent 
verification by an auditor to document that green power sell­
ers hove generated or purchased enough renewable energy 
to match their sales commitments. Visit <www.green-e.org> 
for additional information about third-party certification and 
verification. 

into a long- term contract, however, buyers should take 
into consideration potential policy changes (most nota­
bly, a carbon cap-and-trade program) that impact future 
environmental claims for purchasing green power. 

• Third-party certification and ve rification. A green 
power product can be ce rtified and verified by an 
independent thi rd party. Such certification can provide 
credibi lity and confirm ation of the product's envi­
ronmental value By purchasing a product that has 
met specific environmental and consumer protection 
guidelines adopted by the certifying organization , a 
purchaser will be better positioned to address stake­
holder questions about purchase quality and credibility 
Visit <www.green-e .org> for more information about 
cert ification and verificat ion. 

• Location of ge neration. In order to support the local 
economy and to contr ibute local environmental ben­
efits, some organizations may prefer local or in-state 
renewable generation. Some renewable electricity 
products, howeve r, use resources located out-of-state, 
and renewable energy certi fi cates may be based on gen­
eration located outside of the purchaser's region. For 
example, purchasing RECs from a stale in which fossil 
fuel comprises more of the electr ic generation mix may 
prov ide greater environmental benefit than purchas­
ing RECs from a state in which renewable electricity 
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generation is plentiful ; RECs, therefore, do not neces­
sarily represent a uniform set of environmental impacts 
or attributes . As a reporting convention, EPA allows 
Climate Leader Partners to claim emission reductions 
based on the regional ave rage emissions rate for where 
the REC was generated . Regional average emissions 
rate s can be found by visiting EPA's Emissions and 
Generation Resource Integrated Database (eGRID) at 
<www.epa.gov/egrid>. Further guidance can be found 
in Chapter 10, Resources for Additional Information. 

• Specific generation facility. Some green power pro­
viders generate their power at a specific site , such as 
a nearby wind farm , rather than offering green power 
from a mix of different resources. These products, such 
as the annual output of one particular wind turbine, 
are sometimes preferred by customers because such 
products offer a closer sense of connection between 
a purchase and a speci fic environmentally beneficial 
faci lity. 

Collecting Produc nforniation 

A good place to start collecting inform ation about specific 
green power options is the many Internet sources listed in 
this guide. Be sure to collect enough information to answer 
the decision criteria listed earlier. For useful comparisons, 
the information should be as consistent as possible among 
suppliers and among products. A good way to find consistent 
inform ation is through an exploratory letter or a request for 
in formation (RF!) add ressed to specific supplie rs. 

In many sta tes, competing electricity suppliers are required 
to provide an electrici ty label-like a list of food ingredi­
ents-that provides information in a standard format and 
makes product comparisons easier. This information is gen­
erally available from the state's public utility commission. 
Another source of public information is third-party certi fi ers, 
such as Green-e Energy, which can provide information 
about the products they have cert ified to meet minimum 
environmental standards . 

The next step is estimating the cost of green power for the 
organization and calculating the cost/benefit rat io. For help 
finding cost data, cont act one of the organizations that spon­
sored thi s guidebook (listed in Chapter 10, Resources for 
Additional Information) 

Creating a Procurement I an 

A procurement plan document s the project team's decisions 
and addresses possible problems in buying green power. A 
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procurement plan can also help convince others in the orga­
nization that purchasing green power is a wise choice . 

The main audience for the procurement plan is the manage rs 
who need to support the purchase dec ision . Their support 
should be secured as early in the process as possible. As soon 
as the team can show the costs and benefit s of purchasing 
green power to the organizat ion , they should present their 
inform ation to management. Expect managers to ask about 
the products the organization would buy, their cost , and their 
benefits. Also find out whether management might limit 
a green power purchase or whether they would buy more 
aggressively. 

Besides providing the information that management needs 
to make the decision , a procurement plan can also help 
overcome resistance to green power within the organization 
Some organizations have outdated perce ptions of the reli­
abi lity of renewable energy technolog ies, misunderstandings 
about using a vari able resource , or worries about the cost . 
As part of the procurement process , the project team will 
probably need to educate others about these topics and the 
benefits of green power. The organizations that sponsored 
this guidebook can provide helpful information to overcome 
these misconceptions. 

The scope and detai l of the procurement plan \\·i ll depend 
on the organization's needs and requirements, but it should 
address the following: 

Scope of Procurement 

Specify the amount of power that will be purchased (as a 
fi xed quantity, a fixed amount of money, or a percentage of 
total power use) and for which facil it ies . If this procurement 
is a trial that may lead to additional purchases in the futu re, 
spell out the crite ria that will be used to judge the trial's 
success. Also discuss whateve r is known at this point about 
future procurement phases . 

Expected Benefits 

Keeping in mind the general benefit s outlined earlier in this 
guide, list the particular benefits hoped for by buying green 
power for the organization . \Vherever possible, these benefi ts 
should be linked to the organization's environmental goals . 

Financial Considerations 

The procurement plan should discuss cost. Cost has tradi­
tionally been the primary concern with green power, but 
there are an increasing number of fin ancing models for pur­
chasing green power that result in a cost benefit over the 
long-run . Negotiating the right contract can have a big effect 
on the fin ancial costs and benefits of buying green power. 
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Price Hedging With Renewcibles 
Southern New Hampshire University (SNHU) has found 
an innovative financial arrangement to stabilize its energy 
budget while also reducing its carbon emissions . The uni­
versity has entered into a 15-year renewable energy hedge 
agreement with wind farm owner, lberdrola Renewables. 
The hedge is structured as a contract-for-differences financial 
swap under which the parties agreed to a strike price and 
duration for the agreement. SNHU continues to buy power 
from its current supplier, and lberdrola Renewables continues 
to sell into the local electricity spot market. The energy sales 
are then analyzed . If the sales income received by lberdrola 
Renewables is greater than the strike price, lberdrola 
Renewables pays SNHU the difference between the income 
and strike price. If the income is less that the strike price, then 
SNHU pays lberdrola Renewables the difference. The hedge 
has stabilized the cost of the 15-million kWh of electricity 
used by the university annually. If energy costs increase even 
modestly over the 15 years, SNHU could save an average 
of $1 .2 million per year for both electricity and natural gas. 

Several strategies are avail able to help minimize and manage 
the extra cost of green power: 

• Seek a fixed-price contract. Because its cost of fu el 
is predictable, renewable energy is often available at a 
fixed price without any fu el-cost adj ustments. Check 
with the supplier, particularly if the organization is 
considering a utility green-pricing program, to see 
whether green power customers are exempted from 
fuel-cost adjustments. 

• Buy green power for only part of the organization's 
electricity use. Green power does not h ave to be 
used for all electricity consumption . For example, the 
organization might buy green power for just 5 or 10 
percent of its electricity use . Buying 10 percent green 
power may add less than 1 percent to the organization's 
electrici ty bill. Altern ative ly, some renewable electricity 
products cost less because they contain less than 100 
percent green power or offer lower-percentage options. 

• Make a longer-term purchase. Consider the contract's 
length in conjunction with the quantity and cost of 
power purchased . A short-term contract (typically less 
than three years) might offer greater flexibility in the 
future but also might cost more. But a longer contract 
(e .g., 10+ years) can reduce the risk to the supplier, 
allowing it to offer a lower price than under a shorter 
contract. The right contract length is based on the par­
ticul ar situation and products available. 

• Use a contract for difference . A contract for difference 
(CFD) is a financial agreement that allows renewable 
power suppliers and purchasers to lock in stable power 
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prices and revenues by agreeing to pay the difference 
between the actual power price and an agreed-upon 
benchmark or "strike" price. CFDs have tended to 
be used most often for government and college and 
university customers. Consult with your aud itor to 
understand any associated accounting issues. To learn 
more about the CFD model, visit <www.epa.gov/ 
grnpower/events/mar3l_webinar.htm>. 

• Offset the cost wilh savings from energy efficiency. 
Reducing the total amount of electrici ty purchased 
helps make green power more afford able. \Vhen review­
ing green power providers, organizations may find that 
some providers also offer energy efficiency services, 
with the goal of no net increase in their customers' 
power bills. 

• Use savings from competitive choices. Competitive 
choices of either green power or com mod ity electric­
ity can lead to savings on energy costs, which can be 
used to buy green power. Or the extra cost of green 
power can be limited to the amount of savings from 
competition. Be aware that sw itching to less expensive 
conventional power can also mean dirtier power, so 
ask the electricity supplier for information about the 
emissions from its product, and make sure those emis­
sions do not cancel out the benefit s of the green power 
bought with the savings . 

• Specify a price cap or maximum total budget. Specify 
the maximum price per kilowatt-hour or the total cost, 
or simply place a cap on the renewable portion of the 
purchase. A drawback of this approach is that suppliers 
arc likely to bid at or near the specified price cap. But if 
the organi zation is interested mainly in other aspects of 
green power, such as environmental benefits or hedge 
value, this can be a good approach . Even if a price cap 
is not the most important considerat ion, it is a good 
idea to decide on the highest price the organization is 
willing to pay for green power, as part of its internal 
procurement planning 

Procurement Methods 

Organ izations can purchase green power in several different 
ways, depending on the options avai lable as well as the orga­
nization's procurement rules. Generally, the greater the load 
that the organization can bundle together in one purchase, 
the more auractive it will be to a supplier. 

The following explains typical ways to buy green power. 
Federal agencies must work within the procurement rules 
applicable to the federal government, which are explained 
further in the Appendix 
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Call several sellers . An organization can keep the 
procurement process relatively simple by calling a few 
green power providers- either REC marketers, utilities , 
or other electricity prov iders that may be available to 

them. An off-the-shelf product may meet its needs. If 
the organization wants something different , it can ask 
for an informal proposal. After a discussion , the orga­
nization may be ready to negotiate d irectly with one 
of the suppliers about product defini tion , certificat ion , 
price, and terms. Or if the organization is planning a 
large purchase , the ..suppliers might be will ing to tailor 
something to it s needs. 

1'\egotiate with the u tili ty. Buying power is simple, 
though the choices are fewer, if the organization is 
served by a si ngle uti lity in a regulated market. If the 
local util ity offers green power, the organizat ion can 
collect information by visiting the utili ty's Web site and 
calling to d iscuss its interest. Perhaps the only issue is 
the quantity the organization wants to buy, but it may 
be able to negotiate a slight price break if it is making a 
large purchase . If the uti li ty does not offer green power 
and the organization is a large, high ly visible customer, 
it may be able to encourage the utility to offer green 
power by promising to buy a large amount. Likew ise, 
the organization may be able to persuade the utility to 
seek third-party certification if its product is not cur­
rent ly cert ified . 

Request proposals. Large companies and public insti­
tut ions, in particular, often issue a formal solicitation or 
request for proposals (RFP). An RFP requires more time 
and effort for preparat ion , evaluation , and negotiation , 
but it might be more suitable for a large purchase and 
when many green power options are available. With an 
RFP, it is important to understand the organization's 
own objectives and communicate them clearly in the 
solicitation . Third-party certification and verification 
can be speci fied in the RFP evaluat ion criteria. 

RFPs can be as simple as a letter sent to selected suppli­
ers, describing the organization's objectives and asking 
for a b id . RFPs can also be more formal, casting a wider 
net through a broad ly advertised solicitation. The latter 
requi res more effort to prepare and evaluate responses. 
Government agencies must follow the procurement 
rules governing their agency. 

A two-step process is possible as well , in which the 
organization first issues a request for information (RFI) 
and , based on the responses, sends a more detailed RFP 
to those suppliers that meet its general qualifications. 
The RFI would be b roadcast to a larger audience , not 
only to find out who meets the organization's quali fica­
tions, but also to gauge the amount of interest. 

For large purchases, RFPs may be addressed to renew­
able power generators (wholesale) as well as retail 
suppliers. Buying directly from generators might lower 
the cost but probably will require longer-term purchase 
commitment. Buyers will still need to work with a 
retail supplier to integrate the wholesale contracts, so 
active engagement with your preferred retail supplier 
will be important. In addition, for RECs there have 
been instances where market-setting purchasers using 
the RF P process have yielded higher prices in the short 
term clue to the large purchase size. In this case, buy­
ers planning to make a large purchase may elect not to 
issue a public RFP but rather contact specific suppliers 
individually in the market. 

EPA's Green Power Partnersh ip offers assistance to 
partners putting together a green power purchase RFP, 
and the Department of Energy's (DOE's) Federal Energy 
Manage ment Program (FEMP) provides the same ser­
vice for federal agencies . For RECs, the DOE Green 
Power Network maintains an online listing of green 
power RFPs that can be used as models at <apps3.eere. 
energy.gov/greenpowe r/ fi nanciall>. 

Use an elec tronic auction . Electronic auction plat­
forms (also known as electronic procurement or 
··e-procurement") allow for real-time transparent bid­
ding and "reverse auctions" to drive bid prices lower 
than might be ach ieved otherwise. Initially used in the 
1990s by pools of buyers in retail markets that allowed 
for direct access competition , these electronic auction 
mechanisms are being tr ied with varying degrees of 
success by util it ies and large customers and can offer a 
new forum for renewable energy transaction s. 

Online auctions can provide signi ficant price transpar­
ency and control that the paper-based RFP process does 
not always provide. With the reverse auction approach , 
price quotes are delivered in real-time via a Web-based 

Using an RFP versus an RFI 
An RFI may be a productive way to engage suppliers about 
innovative, new purchasing strategies. Suppliers might not 
want to respond to an RFP if the request is not "cookie cutter," 
a s they know there would have to be significant negotiations 
once the winner is selected that could require changes to 
thei r costs while being locked into a pricing commitment. 
To ensure broad participation and val idate interest from 
the market about new purchasing ideas, on RFI con provide 
important information to purchasers. Based on the results of 
the RFI, you can either proceed direc~y to negotiating with a 
particular vendor or refine your procurement goals in order 
to issue a detailed RFP that will have a better chance of mul­
tiple qualified bidders . 
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plat form , which results in dyn amic bidding and helps 
ach ieve rapid downward price pressure that is not nor­
mally ach ieved using conventional paper-based bidding 
and procurement. Buyers (currently, utilities) can either 
award cont racts to the supplie rs who bid the absolute 
lowest price , or those that best meet the buye r's spe­
cific, pre-established terms for quality, capacity, or other 
value-adding capabilities . 

Special Considerations for RECs 

RECs can be bought from marketers or sometimes d irectly 
fro m renewable ene rgy generators. Several environmental 
b roke rs are active in REC markets, offer ing another app roach 
to procurement th at is increasingly being used by large pur­
chasers. Brokers do not own the certificates but rely on their 
knowledge of the market to connect buyers and sellers for a 
fee . They can help negotiate deals that take into account an 
organization's unique interests. 

REC Tracking Systems 
A tracking system is an electronic database that is used to 
track the ownership of RECs or MWh of electricity, much like 
an online bank account. A tracking system issues a uniquely 
numbered certificate for each MWh of electricity generated 
by a generation facility registered in the system, tracks the 
ownership of certificates as they ore traded, and retires the 
certificates once they are used or claims are made based on 
their attributes or characteristics. Because each MWh has a 
unique identification number and can only be in one owner's 
account at any time, this reduces ownership disputes and the 
potential for double counting. 

A tracking system can be used to verify compliance with a 
RPS, to help create environmental disclosure labels, and to 
substantiate voluntary green power or environmental claims. 
Tracking systems are not substitutes for product certification 
and verification, as tracking systems only monitor wholesale 
transactions; individual retail green power customers do 
not generally hold accounts in tracking systems unless they 
make very large purchases. See Chapter 10, Resources for 
Additional Information, for details. 
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Reducing the Cost of Green 
Power: State of Connecticut 
In late 2007, the state of Connecticut successfully used Web­
based reverse auctions to secure electric supply contracts 
totaling 909 mill ion kilowatt-hours between November 
2007 and June 2009. The supply contracts include more 
than 22 percent electricity from green power sources, which 
was a prerequisite of the state. The online auction allowed 
Connecticut and the energy suppliers to participate in real­
time with full price visibility, which heightened competition 
among suppliers and allowed the state to lock in the lowest 
price. Under these contracts for electric supply reported sav­
ings through December 2008 are $19.5 million, as compared 
to the price that would have been paid for standard service. 

When buying RECs, organizations should make sure that 
the RECs they buy have not been double-sold and claimed 
by another party. For example, voluntary purchases of RECs 
should not also be counted by utilities for compliance with 
regulatory requirements such as renewable portfolio standards 
(RPSs), and RECs used to comply with such requirements 
should not be sold into voluntary markets. If they are dou­
ble-counted , the voluntary purchaser would not create any 
benefi ts over and above what is already required by public 
policy. Utili zing tracking systems and third-party certifiers 
can help ensure that RECs are not claimed by more than one 
party. To avoid potential double claims on environmental 
benefi ts , contracts for RECs should be explicit about what 
environmental characteristics are included with the sale. 

Sometimes RECs are incorrectly referred to as carbon offsets, 
but RECs and offsets are not the same. RECs are tradable 
instruments, expressed in terms of a unit of electric genera­
tion (1 megawatt-hour [MWh]), that represents the source's 
resource type, facility location , direct emissions, and genera­
tion date, among other characteristics. Offse ts are expressed 
in tons of emission reduction and may come from a variety 
of project types not related to power generation In volun­
tary markets to date, some renewable energy projects have 
qualified as sources for offsets ; however, the associated 
environmental attributes from a green power project that are 
used to generate a REC cannot also be claimed for offset pur­
poses. See Chapter 10, Resources for Additional Information , 
for details. 
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epending on the size of the system, on-site genera­
tion projects tend to take more steps than do other 
green power purchases because they can require 
more external coordination with the organization's 

utility, local governments, and contractors. For this reason , 
it is helpful to enlist outside technical expertise and not 
underestimate the length of time needed to get an on-site 
project up and running. Due to the complexity of building 
on-site renewable energy projects, orga nizations are increas­
ingly turning to power purchase agreements (PPAs). With 
PPAs, a third-party project developer coordinates the build­
ing and maintenance of an organization's on-site system. The 
organization needs to purchase only the power output. The 
fo llowing steps, along with the information listed in Chapter 
10, Resources for Additional Information, can help. In the 
end , the on-site renewable system- whether self-financed or 
th ird-party financed-will generate power and other benefit s 
for m any years to come. 

creening the Yechnolo • aes 

Based on work clone in the first steps of the process of pur­
chasing green power (Chapter 5, Steps to Purchasing Green 
Power), the organization should have a good idea of its 
energy needs and the renewable resources available at its site . 
The next step is to perform a screening analysis to find those 
options best suited to the site. This screening should evaluate 
the options being considered , comparing the cost-effective­
ness of the organization's current energy situation with that 
of a renewable power system. This screening should be based 
on the fin ancial assessment methods that the organization 
would normally use for any capital investment , such as life­
cycle cost, rate of return, and net present value. 

The analysis should account for state and federal financial 
incentives, interconnection rules (e.g., insurance require­
ments or standby charges), and net metering laws that might 
apply to the on-site generation facility. Each renewable tech­
nology has unique characteristics that make it more or less 
appropriate for a given situat ion . The evaluaticm criteria need 
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to be defined in a way that objectively compare the various 
technologies . The result of this screening will be a specific 
technology that best meets the organization's energy needs. 

For on-site renewable power, bundling energy efficiency with 
renewable power is a common practice. The organization's 
site-specific si tuation (e .g., whether the generat ion system is 
connected to a grid , the fac ility's load shape, the util ity's rate 
structure) determines the appropriate effi ciency measures to 
include. At this point , it is a good idea to consider whether 
energy efficiency proj ects should be implemented together 
with the renewable generat ion technologies being considered . 

An economic analysis must consider the approximate size of 
the renewable power system that the organization hopes to 
install. The size can be determined by the load to be served 
by the system, the organi zation's capital budget, or physical 
constraints at the site (such as rooftop area for photovoltaic 
[PV] systems or the rate of biomass fuel production). One 
option is to install the system incrementally, purchasing what 
the organization can afford now and adding more capac-
ity over time. The modular nature of PV technology makes 
it especially su ited to thi s approach, although wind can 
also be installed in larger modules. A con tractor or utility 
representat ive can help choose the right size system, or the 
organization can also use one of the software tools listed in 
Chapter 10, Resources for Additional Information . 

Most on-site systems will be grid-connected , so that when 
the on-site renewable generation is less than the organiza­
t ion's electricity demand , remaining power needs can be met 
by the utility grid. The economic analysis will be affected if 
the organization wants to include energy storage (e .g., bat­
teries, capacitors, flywheels) or backup generation to provide 
power when the utility grid is down. This is a separate deci­
sion, however, from the decision to install on-s ite ge neration 
1f backup power is included , the additional cost of the back­
up system and electr ical equ ipment for switching from utility 
to backup power must be considered . The economic analysis 
will also be affected by whether the renewable generation 
will be pan of a combined heat and power system (applicable 
to systems involving fuel combustion , such as landfill gas 
and biomass). 
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btaining Resources and 
ssistance 

If the organization chooses to own and operate an on-site 
power system, it has much to learn , but excellent informa­
tion resources are ava il able. Before making a purchase , the 
organization's project team should study the technology 
and understand its objectives and wh at questions to ask , 
in order to be able to write a procurement specification. At 
this point , the organization should se riously consider seek­
ing outside experts who can help with the technical and 
financial as pects of a renewable power project. Technical 
ass istance may be ava ilable through the local utility, the 
state energy offi ce, energy service providers, energy service 
companies, consultants, manufac turers, and equipment 
vendors. In addition , the Department of Energy's Federal 
Energy Manage ment Program (FEMP) offers technical ass is­
tance to federal age ncies. 

The fin ancial detail s are usually what make or break an on­
site project, so the project team should collec t information 
about incentives and financing options (including PPAs) that 
could make the project more cost-effective . Some state pro­
gram s might also require that only certified installers install 
systems. Many states offer fin ancial incentives speci fically 
for customers that install qualified renewable generat ion sys ­
tems. These incentives may take the form of di rect payments 
(rebates), competitive solicitations, consumer fin ancing, or 
lower taxes (either sales or property tax exemptions). In addi­
tion , the federal government offers an investment tax credi t 
for solar and geothermal energy systems, among other incen­
tives for renewable energy. (For more information, visit the 
Database of State Incentives for Renewable Energy at <WWW. 

dsireusa.org>.) The state energy office , local utility, or renew-

Using Incentives to Finance an 
On-Site Generation System: 
Sierra Nevada Brewing Company 
The Sierra Nevada Brewing Company installed a 1 .2-MW 
DC fuel cell system at its brewery in Chico, California. The 
fuel cell is powered by natural gas and supplemented by 
digester gas from the treatment of brewing wastewater; its 
waste heat is harvested in the form of steam and used for the 
brewing process as well as other heating needs. The 1.2 MW 
of electricity, combined with 1.9 MW solar panels, supplies 
about 90 percent of the brewery's overall power require­
ments. The capital cost of the fuel cell system was funded 
by a $2.4 -million incentive from the local utility (Pacific Gas 
and Electric Company), $1 million in financial support from 
the U.S. Department of Defense Climate Change Fuel Cell 
Program, and a 30 percent federal investment tax credit. 
These incentives covered about two-thirds of the upfront 
capital cost for the system. 
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able energy equipment vendor will also have information 
about which incentive p rograms apply to its situat ion. 

Uti lity rate impacts should also be investigated carefully. 
The orga nization should check with the local ut ility to see 
whether on-site generation would lower its demand charges 
or generate electricity at a time of day when prices are higher. 

c • ar1ng roiect Plan 
Once the organization has decided on a speci fi c generation 
technology, it is time to conduct a detailed feasibility study. 
This study will quantify all the costs and benefits of the 
project to evaluate its cost-effective ness. The study should be 
based on inputs that are as specific as possible to the orga ni­
zation's situat ion , such as quoted prices from vendors. 

If the project appears feasible, the project team can then 
decide on a plan to have the renewable power system 
financed , built , and installed . Financing is a critical aspect 
of the project, and it should account for any federal and state 
incentives for which the organization's system is eligible. 
Make sure that the system is designed to mee t the require­
ments of the applicable incentive programs. 

In add ition, some renewable resources , such as biomass, 
will probably require air permits fro m the local air resources 
cont rol board . The project plan should account for the time 
and expense of acquiring these permits. As with any other 
type of facilities project, the team must secure the necessary 
land-use and building permits and variances required for the 
project. The team also will need to apply for interconnection 
with the local electric utility (for grid-connected systems), 
which can be a complex and time-consuming process . 

Procurement Strategy 
Purchases for on-site generation d iffer fro m power purchases . 
In many cases, an organ ization may buy, own , and oper-
ate its own generation equipment. In some circumstances, 
though, it can enter into a PPA to buy the electricity gener­
ated by a renewable energy system installed on its p roperty 
without actually owning the system. This approach may not 
be widely available in states that allow electricity to be pur­
chased only from a qualified utility. Moreover, it is impo rtant 
to consider how the choice of who owns the system will 
affect the availabili ty of tax credi ts and incenti ves (for 
instance, non-taxable entities are not eligible for tax cred its). 

An organization can handle the procurement options for on­
site generation in the following ways: 

• Act as the general contractor. If the organ ization 
has design engineers on staff, they can draw up the 
specifications and then solicit bids for equipment and 
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installation . This arrangement works well if the organi­
zation wants to do some of the work in-house. Keep in 
mind , however, that if the organization has no experi­
ence with renewable energy systems, it runs the risk of 
ending up with a poorly performing system . 

• Hire a qualified contractor for a tur nkey system. An 
organization probably will use a request for proposal 
(RFP) to select an equipment manufacturer, a system 
designer, or a system installer to help design the system 
to its needs, to buy the materials, to arrange for instal­
lation , and to commission the system. There are some 
companies (particularly in the PY industry) that are 
vert ically integrated, from manufacturing to design and 
installat ion to operations and maintenance. Before hir­
ing a contractor, an organizat ion should check w ith the 
state government to see if contractors must be lice nsed 
to install an on-site system. 

• Hire an energy services company (ESCO). The ESCO 
will be responsible for design, installat ion , mainte­
nance, and fin ancing. This arrangement differs from 
a turnkey project in that ESCOs typically work under 
performan ce contracts, mean ing that they are paid 
accord ing to how well the project is carried out. Usually 
this is through energy savings, but success can also 
be based on the amount of electr icity generated or the 
system's reliabili ty. ESCOs also often provide at least 
part of the project financing, wh ich can be ve ry helpfu l 
for organizations- such as government agencies- with 
very limited capital budgets. Usually, ESCO proj ects 

need to be large, or part of a larger contract , in order to 
justify the transaction costs. 

• Host a n independently own ed system via a PPA. 
vVhen considering on-site green power, some compa­
nies decide not to install solar PY systems because of 
the h igh capital investment, maintenance costs, and 
fin ancial retu rns th at fall short of company standards. 
To overcome these barriers, an organization can host an 
on-site generation system and agree to buy the power 
without actually owning the equipment , wi th no up­
front cost. This approach is known as a power purchase 
agreement (PPA), and it can greatly simpli fy the process 
of instal ling on-site renewable power. Under a PPA , a 
third party owns the renewable energy system and sells 
the power to the site h ost under a long-term contract 
(usually 10 to 20 years). The power payments from 
the site host pays for the capital cost of the system. 
A third -party project developer typically handles all 
aspects of the project development includ ing site assess­
ment, system configurat ion , procurement, installat ion , 
and fi nancing. The project developer is also typically 
responsible for system operations and maintenance. 
A PPA project usually involves two contracts: l ) a site 
license or lease, and 2) a power purchase agreemen t. 
The contractual arrangements are shown in Figure 7. 

As with other types of green power purchases, organiza­
tions should make sure that the contract also defines the 
ownership of the renewable energy certificates (RECs) 
and therefore the r ights to claim the use of renewable 

Figure 7 . Power purchase agreement (PPA) contractual relationships 
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On-site solar 
PV system 

--<lf-------

10-20 year PPA 

Receives solar power 
from on-site system 
under long-term PPA 
Provides space and access 
for solar PV array but does 
not own system 
No capital required 

~g 
Receives income ~ 
from sale 
of electricity 
Arranges financing 
and system design 
and construction 

Manufacturer-Installer 

Receives revenue from sale of 
panels, inverters, O&M, etc. 
Provides warranties for 
equipment and performance 

Investor 

Receives ROI from electricity 
sales, stale and federal incentives 
Provides capital and owns system 
for at least 5 years 

Note: Nonresidential customers refe r to business and institutional customers. Data for on-site renewable generation is not available. 

Source: Hassett, Timothy C., and Karin l. Bergerson. 2009, Harnessing Nature's Power: Deploying and Financing On·Site Renewable Energy. Washington, DC: 
World Resources Institute. 
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Procuring OnwSite Generation 
Through a Solar Power Purchase 
Agreement: Staples & Kohl 's 
To avoid the large upfront capital outlays required of an 
on-site power generation system, many organizations have 
entered into solar power purchase agreements. Under these 
agreements, an organization hosts a PV system and agrees 
to purchase its output for a given period of time, while a 
third-party developer owns, operates, and mainta ins the 
system. Two companies that have been leaders in advanc­
ing the solar services model are Staples and Kohl's. As of 
June 2009, Staples is hosting 24 active rooftop solar systems 
on its stores, distribution centers, and offices throughout the 
country and has more than 100 more systems under devel­
opment. The company's Aeet of hosted solar systems totals 
almost 4,000 kW and produces about 4 million kWh per 
year. Staples has used solar power through a solar power 
purchase agreement since 2005. The fixed price for power 
in the agreements is competitive with local commercial rates 
and acts to hedge against price volatility in retail electricity. 
Similar to Staples, Kohl's entered into a solar power purchase 
agreement for a 20-year term in 2007 The company's near­
term goal is to have 100 activated solar locations on its 
store rooftops. As of June 2009, Kohl's has 67 solar power 
systems activated in California, New Jersey, Wisconsin, and 
Connecticut, with another 10 in various stages of construc­
tion . The company estimates that, on a verage, a hosted solar 
system provides roughly 40 percent of a store's annual elec­
tricity needs. Kohl's is currently the largest reta il host of solar 
electricity production in the world. 

elect ricity. A host of an on-site system under a PPA wish­
ing to claim environmental benefits such as a reduction 
of carbon emissions from the on-site system will need to 
retire the RECs generated fmm the on-site system. 

Choosing a Vendor 

When choosing a vendor, obtaining more than one bid is 
recommended , so the first step is to find several possible 
vendors for a given project. The Web sites for the maj or trade 
groups in th is area-the Solar Energy Industries Association 
and the American Wind Energy Association-offer infor­
mation about their members' experti se and interests , and 
Chapter 10, Resources for Additional Information , li sts more 
sources . 

When choosing a ve ndor, the organization should obtain 
comparative information from the companies it is consider­
ing, usually through either an RFP or an RFJ as described in 
Chapter 6, Procuring Renewable Electricity and Renewable 
Energy Certificates . An RFP is appropriate if the organization 
already has a detailed system design and simply wants a ven­
dor to implement that design. An RF I is better for compa ring 
ve ndors' qualifications and experience and should be used to 
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select a vendor to design and implement the system. Because 
the design of on-site renewable systems tends to be site spe­
cific and because design details are often resolved di fferently 
by different vendors, the RFI approach often leads to the sys­
tem best tailored to the organization's needs. 

Some factors to consider when choosing a provider of on-site 
generation include the following: 

• Experience. The ve ndor's experience and familiar ity 
with the type of system the organi zation is consideri ng 
is extremely important. Also determine the vendor's 
expe rience with interconnection issues (if the system 
will be connected to the grid). A quick way to judge 
a vendor's experience is the length of time it has been 
in business and the number of similar systems it has 
installed . 

• Performance history. It is ve ry important to check 
references from previous customers, preferably for sys­
tems similar to the one the organizat ion is considering. 
Another important factor is whether there are any judg­
ments or liens against the vendor, which wou ld indicate 
problems with previous projects. 

licenses and ce rtificati on. To be eligible for state 
incentives , some states require that the system be 
installed by a licensed contractor, whereas other states 
certi fy installers that h ave received the relevant train­
ing. As with any other capital project, licenses and 
ce rtifications are an indicator of a contractor's qualifi­
cations. 

Liability and professional insurance. If any problems 
ari se with the system during installation or opera­
tion , it is important that the contractor have adequate 
insurance to protect the purchasing organization from 
liabi lity. The comractor should also be responsible for 
any prohlems with interconnecting to the grid 

Anticipating ossible • arr1ers 

When implementing a renewable genera tion project, the 
organization must work with various entities to obtain 
permits, connect to the utility system, and perform other 
activities external to the facility. Some of these steps will 
end up requiring more time, effort , or money than originally 
anticipated and may pose barrie rs that must be overcome. 

Generally these barriers fall in to three categories: l) techni­
cal, 2) financial, and 3) regulatory. Most technical barriers 
pertain to the local utility's electrical interconnection require­
ments. Other techn ical barriers are fuel availability and 
storage; space limitations; power-quali ty impacts; fire, sa fety, 

27 



Chapter 7 

and zoning requirements; and operations and maintenance 
issues . Financial barriers come as a result of changing eco­
nomic conditions, such as the availability of tax credits, 
direct subsidies , or the climate for loans and project fi nance 
opportunities . Regulatory barriers pertain mainly to the 
required permits and approvals, such as ai r emissions per­
mits, utility standby charges, exit fees, and land-use permits. 

Often the contractor for the project can be made respon­
sible for overcoming these barriers as they ari se . If this 
seems like a good option , the projec t team should explore 
it w ith the contractor when writing the RFP and reviewing 
the proposals. 

lns~al 
........ 

~n 
.-.. 

ener 

and Operating 
enewable 
~ystem 

Once the organization's on-site generation system has been 
designed , it is time to put the contrac ts in place and begin 
construction. As with any capit al project, it is important to 
stay involved during the construction to resolve any prob­
lems that might arise . 
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When the construction has been completed , the project team 
should monitor and verify the system's energy performance. 
Does everything work as planned? What is the system's 
actual energy production? If it is not as estimated , what can 
be done to improve the system's performance? Information 
about system performance is useful in communicating the 
benefits of the project to internal and external audiences. 

Measurement and validation generally proceed in two steps. 
The first is the post-construction evaluation (or commis­
sioning), in which a contractor's work is inspected and the 
system is tested to make sure that it meets regulatory and 
design specifications. The second step is monitoring and ver­
ifying the system's perform ance over a longer period, such as 
the first year of operation (although continuous monitoring 
is necessary to catch any performance problems that arise). 
It is important to plan for this stage at the early phases of the 
project, in order to design a useful d ata acquisition system . 

Fin ally, all renewable power systems require periodic main­
tenance in order to perform as intended . The organization 
must decide whether it s staff has the expertise and time to 
do this or whether it should contract with the equipmen t 
vendor or a serv ice company to maintain the system . 

Planning on On-site Renewable Generation Proiect 
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A
n organization should provide and seek recogni­
tion for its green power commitments in order to 
sustain momentum and support for the renew­
able energy program. An organization should 

consider various internal and external promotional and 
marketing sLrategies to generate measurable , positive public­
ity and public relat ions benefits. To maximize the positive 
publicity, the use of green power should be made part of the 
organization's comprehensive em·ironmental manage ment 
efforts. Purchasers of renewable energy may make claims 
about use of renewable energy by combin ing their renewable 
energy certificates (RECs) with their own electricity usage or 
through a utility green power purchase. 

he nvironmental !Benefits 

When an organization highlights its green power purchase, 
it is important that it know the quantity of any emissions 
avoided . These emissions can be greenhouse gases (GHGs)­
primarily carbon d ioxide, as well as other pollutants that 
affect the em·ironment and human health , such as part ic ul ate 
matter. A buyer of green power can calculate its reduction 
of emissions using a tool provided by EPA's Green Power 
Partnership at <www.epa.gov/greenpower/ pubs/calculato r. 
htm>. 

Despite the estimates provided by these calculation tools, 
organizations should be careful about claiming avoided emis­
sions because the ability to make emission reduction claims 
vary acco rding to the regulatory policies affecting the emis­
sions in question . Under voluntary program s, such as EPA's 
Climate Leaders program , it h as become common practice to 
use the zero emissions attributes of green power purchases to 
reduce indirect or "Scope 2" emiss ions (from purchased elec­
tricity) as permitted by the program's reporting guidelines. 
Under a mandatory cap and trade program, these accounting 
practices may change , so buyers of green power should check 
w ith EPA or other authorities about any updated greenhouse 
gas accounting rules prior to maki ng new environmental 
claims. 
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The concern about climate change has prompted many 
organizations to complete a GHG emissions inventory. An 
inventory is a detailed list of emissions by source and type of 
greenhouse gas, usually expressed in metric tons of carbon 
d ioxide equivalent (MTC02e). 

An inventory serves many purposes, including: 

• Identifying opportunities for reduction and managing 
GHGs. 

• Participating in public reporting and voluntary reduc­
tion initiatives . 

• Participating in mandatory government-reporting pro­
grams. 

• Trading in GHG emissions markets . 

t\n inventory al so al lows organ izations to record their emis­
sion information in an official registry with a government 
agency. Several GHG registry programs h ave been established 
to record GHG inven tories , including The Climate Registry, 
Wisconsin's Voluntary Emissions Reduction Registry, the 
U.S. Department of Energy's l605b Voluntary Greenhouse 
Gas Report ing program, the American Carbon Registry, and 
the Regional Greenhouse Gas Registry. For more inform a­
tion , see the GHG accounting standards developed by the 
·w orld Resources Institute (WRI)/World Business Council for 
Sustainable Development (WBCSD) GHG Protocol Initiative 
at <www.ghgprotocol.org>. 

Renewable energy purchases and on-site gene rat ion may 
earn building owners credit toward a variety of green build­
ing standards For example, the U S. Green Building Council 
(USGBC) runs the Leadership in Energy and Environmental 
Design (LEED) certification program, which recognizes 
buildings that generate or purchase renewable energy for a 
cert ain amount of their electricity use, awarding credit pro­
portional to generation and purchase amount . For purchased 
renewable energy, LEED requires that renewables meet the 
criteria of Green-e Energy. 
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Internal Promotion 

One of the benefits of buying green power is improving 
employee morale. It is also important to maintain internal 
support for purchas ing green power. To achieve these goals, 
companies and organizations often choose to promote their 
purch ase or installation internally using the following 
methods: 

• Include "energy news" in internal publications . 
Internal publications, such as newsletters, are valuable 
ways of communicating information to an organiza­
tion's employees, stakeholders, and affili ates and also 
helps support the organization's mission, growth , and 
development. 

• Es tablish a staff adoption and recognition program. 
Such a program encourages employees to buy green 
power for their home electricity use th rough an organi ­
zat ion-wide program. A staff adoption prog ram should 
create incentives , provide in formation , set milestones 
for sta ff purchases over time, and recogni ze ind ividual 
achievements. 

xvernal • romoY1on 

Strategic external public relat ions max imize the positive 
publicity surrounding an organi zation's purchase of green 
power. In addition to the public relat ions benefits, the pur­
chase can motivate additional purchases by the general 
public, the organization's customers, and its affili ates, thereby 
extending the impact of the initial purchase . To be effective, 
organ izations must be sure to substantiate any claims made , 
per Federal Trade Commission and National Association of 
Attorneys General marketing guidelines (see Chapter 10, 
Resources for Additional Information). 
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Construct a public relations plan. Construct a plan 
to publicize to target audiences the organization's pur­
chase or installation . The plan should include strategies 
for using existing d istribution ch annels such as e-mail , 
Web sites, and direct mail to promote the organization 
and its commitmenL to renewable energy. An orga­
nization can create special print materials and press 
releases for distribution , and conduct e-mail campaigns 
that distinguish it as an innovative leader. Retail com­
pan ies sometimes circulate special offers and coupons 
and even host events- such as renewable energy 
celebrat ions- at stores to attract new customers and 
communicate the benefits of the organization's green 
power purchase . 

Using Green Power for 
Promotion and Branding 
Lundberg Family Farms supports the use and implementation 
of renewable energy through both on-site solar generation 
and the purchase of wind-based RECs. In 2008, the family· 
owned enterprise purchased 4.8 million kilowatt-hours (kWh) 
of renewable electricity, which accounts for 100 percent 
of its annual electricity use. In addition to this purchase, 
Lundberg installed two solar photovoltaic arrays on company 
warehouses, which produce nearly 688,000 kWh annually. 
To promote its commitment to renewable energy, Lundberg 
Family Farms is a member of both EPA's Green Power 
Partnership and Green-e Marketplace. Lundberg features 
its purchase on product packaging and spreads the word 
about green power through its public Web page, speaking 
events, newsletters, and at industry trade shows. Multiple 
local broadcast stations have also featured stories about the 
company's green power activities. 

• Use media contacts and press . An organization may 
wish to write a press release describing its purchase 
and circulate it to local and national media outlets. An 
organi zation can also research and contact local envi­
ronmen tal writers and publications to encou rage feature 
stories about the organizat ion and its commitment to 
improve the environment. 

• Train staff to promote the organization's purchase. 
Purchasers can instruct their staff about the details 
of the organization's purchase and the best ways to 
highlight it to customers in dai ly sales interactions. 
O rganizations might also teach staff how to answer 
general questions about renewable energy. 

• Take advantage of all opportunities to promote the 
purchase. Effective organizations use strateg ic business 
engagements and speaking events as well as existing 
interactions with the public to talk about the organi­
zation's environmental commitment and promote its 
purch ase of green power. These opportunities might 
include marketing the organization's purchase on its 
products and encouraging its suppliers and affiliates to 
follow its lead and buy green power. 

• Work with third-party organizations. Third-party 
organizations can help provide credibility to green 
power purchases that meet minimum purchasing 
benchmarks. These organizations also offer publicity 
channels that promote renewable energy and highlight 
environmental commitment. All the organizations 
sponsoring this guidebook help their partners and com­
panies publicize their achievements in buying green 
power. Members of EPA's Green Power Partnership and 

Capturing the Benefits of the Purchase 



those who participate in Green-e Marketplace can also 
use these programs' respective logos in their promo­
tional ac tivities. 

Create marketing partnerships with green power 
suppliers. Offer retai l customers the opportunity to 
sign up for green power, and reward them with benefi ts 
such as gift or discount cards, merchandise, or coll ater­
al products (e.g., T-shirts, hats) that tout the company's 
image as an environmental leader. 
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• Awards competitions. A number of entities recognize 
leadership in the purchase of renewable energy, includ­
ing EPA's Green Power Partnership and the Center for 
Resource Solutions' Green-e Energy program as part of 
the annual Renewable Energy Markets conference. See 
Chapter 10, Resources for Additional Information , for 
more details about these awards. 
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urchase rs of electricity can have a significant impact 
on the way that power is produced , now and in 
the future. Businesses, governments, and nonprofi t 
organizations have an unprecedented and increas­

ing range of options for buying green power. In those states 
that ha\'e restructured their electricity markets, retail access 
allows customers to choose their electricity supplier and , by 
extension , how their electricity is produced . In regulated 
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markets, utility gree n-pricing programs enable customers to 

support the addi tion of renewable energy to the grid without 
leaving their current utility. Renewable energy certificates 
and on -site renewable generation allow organizations every­
where to support green power. Organizations that act in their 
own-and society's-best interests can take advantage of the 
strategies outlined in this guidebook to help move the United 
States toward a more sustainable ene rgy future . 

Conclusion 
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urces r lin r 

U.S. Department of nergy 

The Department of Energy's Office of Energy Efficiency and 
Renewable Energy (EERE) works to strengthen the United 
States' energy security, environmental quality, and economic 
vitality through public-private partnerships . It support s this 
goal by enh ancing energy efficiency and productivity and by 
bringing clean, reliable, and affordable energy technologies to 

the marketplace 

As a part of EERE, the Department of Energy's Federal 
Energy Management Program (FEMP) faci litates the fed-
eral government's implementat ion of sound , cost-e ffective 
energy management and investment practices to enhance 
the nation's energy security and environmental stewardship. 
FEMP provides project transaction services, applied tech­
nology services, and decision supp ort services. All of these 
services are avai lable to assist federal agencies with clepk1ying 
renewable technologies. 

Federal Energy Management Program: 
<wwwl .ee re.energy.gov/femp> 

• Green Power Network: 
<apps3 .ee re.energy.gov/gree npower/> 

• FEMP Renewable Power Purchasing: 
<www l .ee re. energy.gov/femp/techno log ies/ renewable_ 
purchasingpower.htmb 

U.S. Environmen I Protection 
... 
gency 

The U.S. Environmental Protection Agency's (EPA's) Green 
Power Partnership is a voluntary program th at encourages 
organ izations to buy green power as a way to reduce the 
environmental impacts assoc iated with purchased elect ricity 
use . The partnership has more than 1,200 partner organiza ­
ti ons voluntarily purchasing billions of kilowatt-hours of 
green power annually. Partners include a wide variety of 
lead ing organizations such as Fortune 500 companies; small 
and medium sized businesses; local, state, and federal gov­
ernments; and colleges and unive rsities . 
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• Green Power Partnership: 
<www.epa.gov/greenpower> 

• Green Power Equivalency Calculator: 
<www.epa.gov/greenpower/pubs/calculator.htm > 

Clean Energy: 
<www.epa.gov/cleanenergy> 

Climate Leaders: 
<www.epa.gov/climateleaders> 

• Landfill Methane Outreach Program : 
<www.epa.gov/lmop> 

• eGRlD Database: 
<www.epa.gov/cleanenergy/egrid> 

• Power Profiler: 
<www.epa.gov/cleanenergy/powerprofiler.h tm> 

• Gree n Power Leade rship Awards: 
<www.epa.gov/gree npower/awa rds/index.htm> 

• ENERGY STAR 
<www.energystar.gov> 

or Resources ~ns~·itute 

World Resources Institute (WR!) is an environmental think 
tank that goes beyond research to find practical ways to 

protect the Earth and improve people's lives . WRl's mission 
is to move human society to live in ways that protect the 
Earth 's environment and its capacity to provide for the needs 
and aspirations of current and future generat ions. Its work 
is organized around four key programmatic goals: People & 
Ecosystems, Governance, Climate Protection , and Markets 
and Enterprise . 

WRI has been engaging the private sector on chmate policy 
and low-carbon technology deployment for a decade. These 
projects are designed to achieve two primary goals: 1) accel­
erate corporate deployment of renewable energy, and 2) build 
a business constituency that is more in fo rmed on climate 
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and energy policy. WRI's business network is composed of 
more than 70 large corporations that are engaged through 
the Green Power Market Development Group (GPMDG), 
along with its California and European affiliates, and the 
U.S. Climate Business Group, with regional workgroups in 
the Northeast, Midwest , and Southeast. This activity has 
achieved several important milestones . For instance , GPM DG 
partners have procured more than 1,000 MW of new, 
cost-competitive renewable energy, while several GPMDG 
members have made the list of top corporate users of sola r 
photovoltaics. 

• World Resources Institute: 
<www.wri .org> 

een .. e Programs 

The Green-e® certification programs are among the nat ion's 
leading voluntary certification and verification programs, 
designed to help businesses and households compare and 
select clean renewable energy and carbon offset options. 
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Renewable energy products that meet the Green-e Energy 
standards and carbon offsets that meet Green-e Climate stan­
dards are identified by the Green-e logo. Renewable energy 
products that meet the Green-e Energy standards and carbon 
offsets that meet Green-e Climate standards are identified by 
the Green-e logo, as shown below. 

The Green-e Web site, <www.green-e.org>, and toll-free 
number (888-63-GREEN) are widely used resources that 
allow consumers to compare certified products in any region 
and to select the superior green power option that meets 
their needs. 

- ® 
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Developing a strategic energy management plan : 

ENERGY STAR's Guidelines for Energy Management: 
<w ww.energystar.gov/index.cfm7c=guidelines.guidelines_ 
index> 

Elec tricity restructuring: 

2002 . May. A Primer on Electric Utilities, Deregulation, and 
Restructuring of U.S. Electrici ty Markets. U.S. Department of 
Energy. <eere .pnl .gov/femp/publications/Prime r-Electric 
UtilitiesDeregulat ionRestructuring .pdf> 

Statu s of Electricity Restructuring by State Web Site. Energy 
Information Administration . <www.eia.doe .gov/cneafl 
e lenrici t y/page/ rest ruct uri ng/ rest ruct u re_ elect . h t m l> 

Current state of green power markets: 

Bird , Lori , Claire Kreycik, and Barry Friedman. 2009, 
September. Green Power Marketing in the United States: A Status 
Report (2008 Data). Golden , CO: National Renewable Energy 
Laboratory. NR ELITP-6A2-4658l. <www.nrel.gov/docs/ 
fy09osti/44094.pd f> 

(Updates will be posted on the Green Power Network 's Web 
site at <apps3.ee re.energy.gov/greenpowerl>) . 

Bird, Lori , David Hurlbut , Pearl Donohoo, Karlynn Cory, and 
Claire Kreycik. 2009, March . An Examination of the Regional 
Supply and Demand Balance for Renewable Electricity in the 
United States through 2015. Golden , CO: National Renewable 
Energy Laboratory. NRELITP-6A2-45041 . <www.nrel.gov/ 
clocs/f y09osti/4504 l . pd f> 

Lazard . 2009, February. Levelized Cost of Energy Analysis, 
Ve rsion 3.0. <blog.cleanenergy.org/files/2009/04/ lazard2009_ 
levelizedcostofenergy. pdf> 

Motivations for purchasing green power: 

Holt, E., R. Wise r, M. Fowlie , R. Mayer, and S. Innes . 2001, 
January. Public Goods and Private Interests: Understanding 
Non-Residential Demand for Green Power. Prepared for the 
Ame rican Wind Energy Associat ion and the National Wind 
Coordinating Committee . <www.osti.gov/bridge/purl .cover. 
jsp:jsessionid=445EOFCOF548B77F592 33E8382997384?pu 
rl=/776644-jF INO n/webviewablel> 

The Green-e Marketplace survey of green power purchasing 
motivat ions is available at :<www.resource-solutions.org/ 
publications> 

Guide to Purchasing G reen Power 

Chapter 10 

Center for Resource Solutions/Natural Marketing Institute. 
2008. Unlocking the Powe r of Renewable Energy Certification to 
Build Credibility with Cons umers. 
<www.resource-solutions.org/pub_pdfs/NMI%20Case%20 
Stucly%200609.pdf> 

Economic development and job creation: 

Environmental and Energy Study Institute (EESI). 2008, 
October. j obs from Renewable Energy and Energy Efficiency 
\Vash i ngton, DC. <www.eesi .org/fi les/green_j obs_fact­
sheet_l02208.pcl f> 

Kammen , Daniel M., Kam al Kapadia, and Matthi as Fripp. 
2006, January. Putting Renewables to Work: How Many jobs 
Can the Clean Energy Industry Generate? Berkeley, CA: UC 
Berkeley <rael.berkeley.edu/old-site/renewables.jobs .2006. 
pdf> 

Environmental Law and Policy Center. 2003. j ob Jolt: The 
Economic Impacts of Repowaing the Midwest: The Clean Energy 
Development Plan fnr the Heartland. <www.repowering 
themidwest.org/reports/job-jolt> 

Environmental benefits: 

Serchuck, Adam . 2000, Apri l. The Environmental Imperative for 
Renewable Energy: An Update. College Park, MD: Renewable 
Energy Policy Project (REPP), University of Maryland . <www. 
repp.org/repp_pubs/articles/envlmp/e nvlmp.pclf> 

Environmental claims guidance: 

Federal Trade Commission . 1998. Guides for the Use of 
Environmental Marketing Claims. <www.ftc.gov/bcp/grnrule/ 
gu ides9804 2 7.h tm> 

National Associat ion of Attorneys General. 1999. 
Environmental Marketing Guidel in es for Electricity. <apps3.eere. 
energy.gov/greenpower/buying/pcl fs/naag_OlOO.pcl f> 

Renewable energy certificates (RECs): 

EPA's Green Powe r Partnersh ip. 2008. Renewable F.nerg) 
Certificates . <www.epa.gov/greenpower/documents/gpp_ 
basics-recs .pclf> 

Aga , Jaineel and Chris Lau. 2008. Bottom Line on Renewable 
Enugy Certificates. Washington , DC: World Resources 
Insti tute. <www.wri .org/publicationlbottom-line-renewable­
energy-cert ificates> 

Hamrin, Jan, and Meredith Wingate. 2003 , May. Regulator's 
1-Ianclbuoh on Tradable Rennvable Certificates. San Francisco: 
Center for Resource Solutions. <www.resou rce-solutions.org/ 
pub_pdfs/Regulators%20Handbook%20on%20TRCs.pclf> 

American Bar Association , American Cou ncil on Renewable 
Ene rgy, and Envi ronmental Markets Association . Ma ster 
Renewahle Energy Certificate Purchase and Sale Agreement. 
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<www.abanet.org/environ/committees/renewableenergy/ 
RECMasterContrac t.pd f> 

Lieberman , Dan . 2004. Tra dable Renewable Certificates and 
Em issions Valu es: The CRS Paspective on Best Practices in 
Maduting. San Francisco: Center for Resottrce Solutions. <www. 
resource-so I u t ions. org/pu b _pdfs/TRCs_ a nd_E missions. pelf> 

EPA's Green Power locator provides links to retail and 
wholesale marketers of renewable energy ce rtificates: 
<www.epa gov/greenpower/pubs/gplocator.htm> 

The Green Power Ne twork li sts b rokers, wholesale marketers, 
and retail products: <www.eere .energy.gov/greenpower/mar­
ke ts/certificates.shtmb 

Green-e lists certificate marketers and brokers that offer cer­
tified products: <>nvw.green -e .org/base/re_prod ucts> 

The World Resources Institute Gree n Power Market 
Development Group, Guidelines for Writing a REC Request for 
Proposal and Sample Contract for Renewable Energy Certificates . 
<ww>v. the g reen powergrou p. org/tools. c f m 7loc=us> 

Renewable energy tracking sys tems: 

EPA's Green Power Partnership page on REC tracking sys ­
tems: <www.epa.gov/greenpower/gpmarket!tracking.htm> 

Environmental Tracking Network of North America 
(ETN NA): <www.etnna.org/> 

Electric Reli abi li ty Council of Texas (ERCOT): 
<www.texasrenewables.com/> 

New England Power Pool/Generation Information System 
(NEPOOL/G IS): <www.nepoolgis.com/> 

PJM Generation Attribute Tracking System (GATS): 
<www.pjm-e is.com/> 

\Vestern Renewable Energy Generation Informat ion System 
(WREGIS): <www.wregis.org/> 

Midwest Renewable Energy Tracking System (M-R ETS): 
<www. mrets. net/> 

APX's North American Renewables Registry: 
<narenewables.apx.com/> 

Utility green-pricing programs: 

The Green Power Network updates lists of top utility pro­
grams: <apps3.eere.energy.gov/greenpowerl> 

Bird , Lori, and Kaiser, M. 2006. Trends in Utility Green Pricing 
Programs. National Renewable Energy Laboratory. <apps3. 
ee re.energy.gov/greenpower/pdfs/42287.pdf> 

Bird , Lori, Claire Kreycik, and Barry Friedman. 2008, 
October. Green Power Marketing in the United States: A Status 
Report (11th Edition). Golden , CO: National Renewable Energy 
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Laboratory. NRELITP-6A2-44094. <www.nreLgov/docs/ 
fy09osti/44094.pdf> 

U.S. Department of Energy, Energy Information 
Adm inistration . 2009, April. Green Pricing and Net Metering 
Programs. <www.eia.doe .gov/cneaflsolar.renewables/page/ 
greenprice/green_ pricing.htmb 

Holt , Edward , and Meredi th Holt. 2004. Green Pricing 
Resource Guide. 2nd eel . Washington , DC: American Wind 
Energy Association . <www.awea.org/greenpower/green Pric­
ingResourceGuide040726.pd f> 

j enkins, J 2006, September. Powerf ul Choices VI: A Survey 
of Retail Green Powe r Programs in th e Pacific No rthwest. 
Renewable Northwest Project, Portland, OR. <www.rnp.org/ 
Resou rces/PC6%20report_ v2 .pelf> 

Lieberman, Dan . 2002 , October. Gree n Pricing at Public 
Utili ties: A How-to Guide Based on Lessons Learned to Date. 
Center for Resource Solutions and Public Renewables 
Partnership. <www.resource-solutions.org/pubs_archive.php> 

Green power product lis ts: 

The Gree n Power Network maintains lists of products offered 
in each state: <apps3.eere .energy.gov/greenpowerl> 

The EPA Green Power Pannership suppon s a Green Power 
Locator: <www.epa.gov/greenpower/ pubs/gplocator.h tm > 

Gree n-e mai ntains a list of certi fied products offered in each 
state: <www.green-e .org/base/re_products7cust=b> 

On-site renewable energy generation: 

FEMP. 2002, May. Using Distributed Energy Resources: A Huw­
tn Guide for Federal Facility Managers . Washington , DC: U.S. 
Department of Energy, Federal Energy Management Program 
DOE/G0-102002-1520. <www1.ee re. energy.gov/femp/ 
pdfs/31570.pdf> 

U.S. Depanment of Energy. 2007 . .Small Wind Electric Systems: 
A U.S. Consumer's Guide. <www.windpoweringamerica.gov/ 
pel fs/small_ w ind/small_ wind_guide. pel b 

Wind Powering America . <www.windpoweringamcrica.gov/ 
index.asp> (See "Quick Links to States" for state-specific 
information). 

Massachusetts Renewable Energy Trust. 2009. Th e 
Commercial Bttyer's Guide to Solar Electricity in Massachusetts . 
<www.masstech .org/cleanenergy/cando/ 
Sola rGu ide-spreads. pdf> 

Midwest Region Consumer's Guide to Buying a Solar Electric 
System. <www.state.mn .us/mn/externa!Docs/Commerce/ 
Consumer_ Gu ide_to_Solar_Systems_l2 300202280 1_ 
pvguide3.pdf> 
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Hassett , Timothy C , and Karin L Borgerson . 2009, March . 
Harnessing Nature's Power: Deploying and Finan cing On-Site 
Renewable Energy. Washington, DC: vVorld Resources 
Institute. <www.wri .o rg/publication/harness ing-natures­
power> 

Government incentives fo r renewabl e energy: 

Th e Database of State Incentives fo r Renewable Energy 
includes information abou t capital cost incentives and net­
metering laws at the state level, as well as informat ion about 
fede ral and utility incentives: <www. d sireu sa.org> 

The Clean Energy States Allian ce is composed of "Clean 
Ene rgy Funds" or "State Funds ," a growing n umber of public 
fund s in the Un ited States whose objective is building m ar­
kets for ren ewable energy and clean e nergy resources. The 
a lliance collects and disseminates information and analys is, 
conducts original research, and helps to coordinate ac tivities 
of the state fund s: <www.cleanene rgystates .org> 

The American Wind Energy Assoc iation li sts state incentives 
for small w ind insta llation s: <wwwawea org/smallwind/ 
state s.htmb 

Bolinger, Mark, Ryan W ise r, Karlynn Cory, and Ted j ames. 
2009, March . PTC, lTC, or Cash Grant? An Ana lysis of the 
Choice Facing Renewable Power Projects in the United States. 
Berkeley, CA Law ren ce Berkeley Nation al Laborato ry. LBNL-
1642E. <eetd .lbl.gov/ea/EMS/reports/lbnl-1642e.pd f> 

Interconnection with the utility grid : 

Standards Board of the Institute fo r Electrical and Electronics 
Eng ineers, Inc. (IEEE). Standard 1547: "Standard for 

Interconnecting Distributed Resources w ith Electric Power 
Systems": <grouper.ieee .o rg/groups/scc2 l/dr_sh arecb 

This standard h as several components: 

IEEE 1547. I 200'5 Standard fo r Conform ance Tests 
Procedures for Equipment Inte rconnecting Distributed 
Resources with Electric Power System s 

IEEE 1547. 2 Application Guide for IEEE 1547 Stand ard 
fo r Inte rconnecting Distr ibuted Resources with Electric 
Power System s 

IEEE 1547.3 2007 Guide For Monitoring, Information 
Exchange, and Control of Distributed Resources 
Inte rconnected with Electric Power System s 

IEEE Pl547.4 Draft Guide for Design , O perat ion , and 
Integration of Distributed Resource Island Systems with 
Electric Power System s 

The Fed eral Energy Regulatory Commission (FERC) has 
issued standard p rocedures and a stand ard interconnection 
agreement fo r the inte rconnection of generators to the power 
grid . The rules differ depending on wheth er the generator is 
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larger or smaller than 20 megawatts: <www.ferc.gov/ 
industries/electric/indus-act/g i.asp> 

The DSIRE database li sts s tate interconnection rules: 
<www.d sireusa.orgl> (click on "Summary Tables" then 

"Rules, Regulation s, & Policies for Renewable Energy"). 

Cal ifo rnia Rule 21 : standards for interconnection of dis­
tributed energy resources: <www.energy.ca.gov/distgen / 
interconnection/cal ifornia_requirements.h tmb 

Depart ment of Energy (DOE) Office of Elec tricity Delivery 
and Energy Reliabi lity : <www.oe .energy.gov/renewable.htm> 

DOE Fede ral Energy Management Program (FEMP), 
In terconnection and Permitt ing Guide. <wwwl.eere .energy. 
gov/femp/ technologies/clerch p_ipg.h tmb 

I Iaynes, Rusty, and Chuck Whi taker. 2007. Connec ting to the 
Grid: A Guide to Distr ibuted Generation Interconnection Issues. 
Fifth Edition . Interstate Renewable Energy Council (IR EC). 
<www.irecusa.org/index .php7id=3l > 

Measurem ent and verification of renewable system 
performance: 

Webster, Lia, and J ames Brad ford . 2008, April. M&V 
Guidelin es: Measurement and Verification for Federal Energy 
Projects, Version 3.0. Washington, DC: Federal Energy 
Management Program . <Wwwl .eere .energy.gov/femp/pdfs/ 
mv_ guidelines pdf> 

PVWATTS is a calculator to estimate the output from pho­
tovoltaic sola r installation s. Th e model calculates monthly 
and annual energy production in kilowatt-hours and monthly 
savings in do ll ars <www. nrel.gov/rredc/pvwatts/> 

PV systems: 

Amer ican Solar Energy Society: <www.ases.org> 

Sola r Electric Power Association : 
<www.solare lect ricpowe r.org> 

Sola r Energy Industries Association : <www.seia.org> 

North Carolina Solar Center: <www.ncsc .n csu .edu> 

California En ergy Commission . 2000, April Buying a 
Photovoltaic Solar Electric Sys tem: A Consumer Guide. <www 
energy.ca gov/reports/500 -99-008. PDF> 

Califo rni a Energy Co mmission . 200 l , June. A Guide to 
Photovoltaic (PV) System Design and Installation. <wwwenergy. 
ca .gov/reports/200 l -0 9 -04_500 -01-020. PDF> 

Bolinger, Mark . 2009, J anuary. Financing Non -Residential 
Photovoltaic Projects: Options and Implications. Berkeley, CA: 
Lawrence Berkeley National Laboratory. 
<eetd .lbl gov/EA/EMP/reports/lbnl-l4l0e. pd b 
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Merry, Liz, and Elisa Wood. 2008, October. The Customer's 
Gu ide to Solar PolVer Purchase Agreements. The Rahus Institute. 
<www.californiasolarcenter.org/sppa.html> 

Cory, Karlynn, j ason Coughlin , and Charles Coggeshall. 
2008, May. Solar Photovoltaic fi na ncing: Deployment on 
Pttblic Property by State and Local Governments. Golden , 
CO: National Renewable Energy Laboratory. NREL! 
TP-670-4 3115. <www.solaramericac ities .energy.gov/PD Fs/ 
Solar_Photovoltaic_Financing_Deployment_on_Public_ 
Property_by_State_and_Local_Governments.pdf> 

Renewable energy trade associations: 

American Council on Renewable Energy: 
<www.acore.org> 

American Solar Energy Soc iety: 
<www.ases .org> 

American 'vVind Energy Association : 
<www.awea.org> 

Biomass Coordinating Council: 
<www.acore.org/committees/biomass_council > 

Geothermal Energy Association: 
<www.geo-energy.org> 

Geothermal Resources Council: 
<www.geotherm al.org> 

Interstate Renewable Ener.gy Council: 
<www.irecusa.org> 

Low Impact Hydropower Institute : 
<www.lowimpacthydro.org> 

Midwest Renewable Energy Association : 
<www.the-mrea.org> 

Nat ional Hydropower Association: 
<www.hydro.org> 

National Wind Coordinating Collaborative: 
<www. nation alwi nd .org> 

Northeast Sustainable Energy Association : 
<www.nesea .org> 

Renewable Energy Markets Assoc iation : 
<www.renewablemarketers.org> 

Solar Electric Power Association : 
<www.solarelectricpower.org> 

Solar Energy Industries Association : 
<www.seia .org> 

Utility Wind Integration Group: 
<www.uwig.org> 
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Windustry: 
<www.windustry.com> 

On-site renewable generation financial analysis tools: 

Each of the many available tools offers different feat ures, 
which should be examined closely to determine whether they 
are appro priate to the particular situation. 

RETscreen International 
Developer: Natural Resources Canadas CANMET Energy 
Diversification Research Laboratory (CEDRL) 
Assesses the economics of various renewable energy installa­
tions: <www.retscreen .net> 

RET Finance 
Developer: Energy Analysis Team at NREL 
Simulates a 30-year nominal dollar cash flow for renew­
able projects, including earnings, debt pay ments, levelized 
cost-of-electricity, after-tax internal rate of return, and debt 
service coverage ratio (net operating income divided by to tal 
debt service) : <analysis.nrel.gov/retfinance> 

Ca rbon Value Analysis Tool 
Developer: \Vorld Resources Institute 
A screening tool to help companies integrate the va lue of 
carbon dioxide emissions reduction s into energy-related 
investment decisions: <www.wri.org/publication/carbon­
value-analysis- tool> 

Clean Power Estimator 
Developer: Clean Power Research 
Offers a quick cost-benefi t analysis for photovoltaics, solar 
thermal , wind , and energy efficiency for both residential and 
commercial buildings: <www.cleanpower.com/Home> 
A version for California facilities is offered by the CEC: 
<cec.cleanpowerestimator.com/cec.htm> 

Pro Form 
Developer: Lawrence Berkeley National Laboratory 
Allows an integrated environmental and financial prefeasibil­
ity analysis of on-site renewable energy and energy effic iency 
projects: <poet. lbl.gov/Proform> 

Federal Renewable Energy Screening Application (FRESA) 
Developer: U. S. Department of Energy, Energy Efficiency and 
Renewable Energy 
Compares opportunities for renewables and conservation at 
federal faciliti es: <analysis.nrel.gov/fresa/> 

Hybrid Optimization Model for Electric Renewables 
(HOMER) 

Developer: NREL 
Compares the cost-effectiveness of off-grid renewables with 
grid extensions or stand-alone generators: 
<www.nrel.gov/homer> 
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Real Options Analysis Center 
Developer NREL 
Prov ides online models for the valuat ion of renewable energy 
research and development and the valuation of distribu ted 
generation assets: <www.nrel.gov/realoptions> 

PV Watts 
Developer: NREL 
Provides estimated system output and savings calcu lations 
based customizable system specifications and in the field sys­
tem performance d ata . Use r inputs their system information 
and selects a system in the general area of the user's own site 
to provide calculations . <www.nrel.gov/rredc/pvwattsl> 

Greenhouse gas resources: 

\ Vorld Resources lnstitute/\Vorld Business Council for 
Sustainable Development Greenhouse Gas Protocol: 
<www.ghgprotocol.org> 

US. Env ironmental Protection Age ncy's Climate Leaders, a 
voluntary government-industry partnership: 
<www.epa.gov/climateleaders> 

Guidance from Climate l eaders about treatment of RECs and 
other green power purchases in greenhouse gas inventories: 
<w ww.epa .gov/climateleaders/documents/ 
green power_guidance.pdf> 

The Climate Registry: 
<www. theclimateregistry.org> 

Carbon Disclosure Project: 
<www. cdproj ect.net> 

U.S . Department of Energy's volun tary GHG registry: 
<www.eia.doe.gov/oiafll605/> 

World Wildlife Fund 's (WWF) Climate Savers: 
<www.worlcl wi !ell i fe. org/cli mate/eli mate savers2 . h t m b 

World Resources Institute Carbon Value Analysis Tool: 
<www.wri .org/publication/carbon-value-analysis-tool> 
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The California Energy Commission has summarized state 
activities related to greenhouse gas inventories at 
<www.climatechange.ca.gov/> 

The Regional Greenhouse Gas Ini tiative: 
<www. rggi.org/rggi> 

EPA rulemaking 
In response to the FY2008 Consolidated Appropriations 
Act (H.R 2764; Public Law 110161), EPA published 
the Mandatory Reporting of Greenhouse Gases Rule in 
September 2009. This rule requires reporting of greenhouse 
gas (GHG) emissions from large sources and suppliers in the 
United States , and is intended to collect accurate and timely 
emissions data to inform future policy decisions. 
<www.epa.gov/climatechange/emissions/ghgrulemaking. 
htmb 

Metzge r, Eliot. 2008. Bottom Line on Climate Policy 
Terminology. Washington , DC: \Vorld Resources Institute. 
<www.wri. org/publicat ion/bottom-line-climate-policy­
terminology> 

Heilmayr, Robe rt. 2008. Bottom Line on GHG Emiss ions 
Registries . Washington, DC: World Resources Institute . 
<www.wri .org/publication/ bottom-line-ghg-e missions­
reg istr ies> 

Carbon Offsets: 

Climate Action Reserve 
<www.climateactionrese rve .org> 

Green-e Climate Standard: 
<www.green-e.org/docs/climate/G-e%20Climate%20 
Standard%20V 1-l .pdf> 

Green-e Climate Protocol for Renewable Energy: 
<www.gree n-e.org/docs/climate/Green-e_Climate_P rotocol_ 
for_RE .pdf> 

World Resources Institute Bottom Line on Climate Polley 
Terminology: 
<www.wri. org/publicat ion/bot tom -line-climate-pol icy­
terminology> 

Voluntary Carbon Standard Registry: 
<www.vcsregistry.com> 
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This glossary defines some of the important terms used 
in this guide . More definitions can be found at <www. 
epa .gov/cleanenergy/energy-and-you/glossary.html>. 

Annual consumption. The amount of electricity used by a 
consumer in one year, typically measured in kilowatt­
hours (kWh). This information can be acquired from an 
electricity bill or by co ntacting the energy prov ider. 

Cap and trade. A policy for limiting the amount of p ollu­
tion emitted . The cap is a limit on the total amount of 
pollution th at can be emitted (released) from all regu­
lated sources (e.g., power plants), the cap is set lowe r 
than historical emissions in order to reduce emissions. 
Trading is a system in wh ich emission sources can buy 
or sell allowances on the open market. Because the total 
number of allowances is limited by the cap, emission 
reductions are assured . For more infor mat ion about cap 
and trade program s, see the EPA's cap and trade Web 
page at <www.epa.gov/captrade/>. 

Capped and uncapped markets . Power markets in the 
Uni ted States that are either subject to carbon dioxide 
emission caps (most notably the northeastern states) or 
not , as of mid-2009. The treatment of avoided carbon 
dioxide emission s clue to renewable p ower purch ases 
differs depending on the type of carb on m arket in which 
the purchase r is located . 

Carbon dioxide. A gas created in the atmos phere from 
burning fossil fuels. Burning fossil fuels releases car­
bon that h as been stored underground for millions of 
yea rs that transform s during the combustion process 
into carbon dioxide, the predominant gas contributing 
to the greenhouse effect. Increases in the emissions of 
carbon dioxide and other gases , such as methane, due to 
the burning of fossil fuels and other human endeavors, 
accelerate heat-trapping processes in the atmosphere, 
gradually raising average temperatures worldwide. 
Carbon dioxide is absorbed and released at nearly equal 
rates by n atural processes on the Earth, an equilibrium 

that is d is rupted when large amou nts of carbon dioxide 
are released into the atmosphere by human activities, 
such as burning fossil fuels. 

Combined heat and power (CHP). An electricity generation 
technology, also known as cogeneration , that recove rs 
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waste heat from the electric generat ion process to pro ­
duce simultaneously other forms of use ful energy, such 
as usable heat or steam. O n average, two-thirds of the 
input energy used to make electricity is lost as waste 
heat. In contrast , CHP systems are capable of convert ing 
more than 70 percent of the fuel into u sable energy. 

Commodity electricity. Generic electricity not aSSL1C iated 
with a particul ar power generation source . 

Competitive markets. Allowing consumers to choose from 
among several electricity suppliers. Until recently, most 
consumers received generation, transmission, and dis­
tribution services from one local utility company. As a 
regul ated monopoly, the utility was given an exclusive 
franchise to prov ide electricity to con sumers in a par­
ticular community. Rates were set, and consumers h ad 
little choice but to pay the rate for their area. In the late 
1990s and early 2000s, howeve r, several states restruc­
tured thei r electricity industry and now give consumers 
a choice of competing suppliers. 

Conventional power. Power produced from nonrenewable 
fuels such as coal, oil, n atural gas, and nuclear fuels. 
These fuels are a fini te resource that cannot be replen ­
ished once they h ave been extracted and used . 

Distributed generation. Small , modular, decentralized , grid­
connected , or off-grid energy systems located in or near 
the place where ene rgy is used . 

Electricity supplier. As states restructure their electric-
ity markets, more and more customers will be able to 
choose from a range of energy suppliers that market di f­
ferent types of powe r p roducts , including g ree n power 
from renewable energy. Restructured local utilities offer 
electrici ty p roducts generated exclusively from renew­
able resources or, more frequently, electrici ty produced 
from a combination of fossil and renewable reso urces . 
In states without rest ructured electricity markets, local 
utilities may offer green -pricing programs, in which cus­

tomers may elect to have their utility generate a portion 
of their power from renewable sources . 

Energy efficiency. When products or systems use less energy 
to do the same or a better job than convention al prod­
ucts or systems can . Energy efficiency saves energy, saves 
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money on utility bills, and helps protect the environment 
by reducing the amount of electricity (and associated 
environmental impacts) that needs to be generated 

Fossil fuels . Coal, oil, and natural gas, the Umted States' 
principal source of electricity, due largely to their low 
cost. All three were formed many hundreds of millions 
of years ago; hence the name foss il fuels . Because fos-
sil fuels are a finite resource and cannot be replenished 
once they have been extracted and burned, they are not 
considered renewable. 

Global climate change. Long-term alteration in the Earth 's 
climate , compared to what would be expected naturally, 
due to human act ivit ies . For most of human hi story, 
changes in the Earth 's climate resulted from natural 
causes that took place over thousands of years. But 
today, human activities are beginning to affect the cli­
mate in serious and immediate ways by rapidly adding 
greenhouse gases to the atmosphere . These gases trap 
heat close to the Earth that would otherwise escape into 
space , intensifying a natural phenomenon called the 
greenhouse effect. Over the next century, scientists proj ­
ect that global temperatures will increase 2 to 6 degrees 
Fahrenheit as a resul t of rising concentrations of green­
house gases Scientists also believe that this rate of global 
warming will be unprecedented compared with that of 
the past 10,000 years . Global warming could result in 
a rise in sea levels, changes in patterns of precipitat ion, 
more variable weather, and many other consequences . 
These changes threaten our health , agriculture, water 
resources, forests, wildlife, and coastal areas. For more 
information on the science and impacts of global climate 
change, visit EPA's Climate Ch ange Web site at 
<www.epa.gov/climatechange/>. 

Green power. Electricity that is generated from renewable 
energy sources. Green power is a term that implies a 
lesser environmental impact than from conventional 
electricity generation . The resources that qualify as gree n 
power vary depending on the state or organization. 
For more detai ls, see Chapte r 2, Green Power Defined 

Green power marketers. Energy suppliers operating in 
states that permit retail competition in the electricity 
markets . This term can also include utilities th at offer 
green power options under what are ty pically referred to 
as green mm·heting pmducts 

Green power products . Electricity generated exclusively 
from renewable resources or from a combination of fossil 
and renewable resources if they are differentiated from 
the standard mi x of generation resources . 

Green pricing. An optional se rvice offered by regulated 
utilities to allow cu stomers to support a greater level 
of utility investment in renewable energy by paying a 
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premium on their electric bilL Usually green pricing is 
offered in areas that d o not allow retail competition . 

Greenhouse effect. A natural process whereby greenhouse 
gases allow incoming solar radiation to pass through the 
Earth 's atmosphere, while preventing part of the outgo­
ing infrared radiation from the Earth 's surface and lower 
atmosphere from escaping into outer space. This pro­
cess h as kept the Earth's temperature about 59 degrees 
Fahrenheit warmer than it would otherwise be. Current 
life on the Earth could not be sustained without the 
natural greenhouse effect. 

Greenhouse gases (GHGs). Gases in the Earth 's atmosphere 
that produce the greenhouse effect. Changes in the con­
centration of certain greenhouse gases, clue to human 
acti\·ities such as the burning of fossil fu els, increase the 
risk of global climate change. Greenhouse gases include 
water vapor, carbon dioxide, methane, nitrous oxide, 
halogenated fluorocarbons, ozone, perfluorinate carbons, 
and hyclrofluorocarbons. 

Interval meter. An electricity meter that measures a faci lity's 
energy usage in short increments (typically 15 min­
utes). These meters are useful for determining elect ricity 
demand patterns and participating in real-time pricing 
programs. 

Kilowatt-hour (kWh), The basic unit for measuring the 
genera tion and consumption of electrical energy. A 
mcgmvatt -lwur (MWh) of electricity is equal to 1,000 
kilowatt-hours. A hilowa tt and a megawatt are unit s of 
generation capacity 

Low-impact hydropower. Hydroelectric power generated 
with fewer environmental impacts th an large-scale 
hydropower, by meeting criteria such as minimum river 
flows , water quality, fish passage, and watershed protec­
tion . These hydropower facilities often operate in a "run 
of the rive r" mode, in which little or no wate r is stored 
in a rese rvoir. 

Net metering. A method of crediting customers for electric­
ity that they generate on-site. Customers generating their 
own electricity offset wh at they would have purchased 
from their util ity. If they generate more than they use in 
a billing period , their electric meter turns backward to 
indicate their net excess generation . Depending on the 
individual state or utility rules , the net excess generat ion 
may be credited to their accoun t (i n many cases at the 
retail price), carried over to a future billing period , or 
ignored . 

New renewable generation facilities . Facilities built in the 
recent pas t or will be buil t to meet the growing market 
demand for green power. Currently, new generation 
must be from renewable energy generating facilities that 
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began operation on or after January l, 1997, according to 
the Green-e Energy certification standard and EPA Green 
Power Partnership requirements. 

Offsets. Expressed in tons of emissions reduction and may 
come from a variety of project types not related to power 
generation . In voluntary markets to date, renewable 
energy projects have qualified as sources for offsets , rely­
ing on a rigorous review and criteria that assess whether 
the emissions reductions are real, additional, measur­
able, permanent and ve rified . However, output from a 
project that is used as a REC for energy purposes cannot 
also be claimed for offset purposes , too. 

On-site renewable generation. Electricity generated by 
renewable resources using a system or device located at 
the site where the power is used . 

Peak demand. The maximum power consumption for a 
facility, measured over a short time period such as 15 
minutes or an hour. 

Power marketer. An entity that buys and sells power gener­
ated by others. A green power marketer is an electricity 
supplier that offers a green power product. 

Power purchase agreement (PPA). A contract to purchase 
power from a third -party project developer for a speci ­
fied period and price . Th is type of contrac t can be used 
to purchase power from on-site renewable generation 
systems, avoiding large capital investments for the end­
user. 

Registry. Usually refers to "climate registries," which are 
systems that set consistent and transparent standards 
to calculate, verify, and publicly report greenhouse gas 
emissions. 

Renewable elec tricity. Power generated from renewable 
resources and delivered through the power grid to end 
users. 

Renewable energy certificates (RECs). Tradable instru­
ments that can be used to meet voluntary renewable 
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energy targets as well as to meet compliance require­
ments for renewable energy policies . A REC is a 
certificate that represents the generat ion of l megawatt­
hour (MWh) of electricity from an eligible source of 
renewable energy. Each REC denotes the underlying 
generat ion energy source, location of the generation, 
and year of generation (a.k.a. "vintage"), environmental 
emissions , and other characteristics associated with the 
generator. RECs represent a claim to the environmental 
att ributes associated with renewable energy generation , 
but purch ase rs should neve rtheless ensure that their 
contracts are explicit about which environmental attri ­
butes are conveyed to them. RECs are also known as 
"green tags," "green ce rtificates," and "renewable energy 
credits." 

Renewable energy resources. Resources that are continu­
ously replenished on the Earth , such as such as wind , 
solar, geothermal, hydropower, and various forms of 
biomass. Some definition s also include municipal solid 
waste as a renewable resource . 

Renewable portfolio standard (RPS). More recently called 
a renewable electrici ty standard. A regulatory mandate or 
target stating th at a minimum perce mage or amounL of 
each electricity supplier's resource portfolio must come 
from renewable energy. 

Tracking system. An electronic database that is used to 
track the ownership of RECs, much like an online bank 
account. A tracking system issues a uniquely numbered 
certificate for each M\Vh of electricity generated by a 
generation facility registered in the system , tracks the 
ownersh ip of ce rtificates as they are traded , and retires 
the certificates once they are used or claims are made 
based on their attributes or characteristics. Because each 
MWh has a unique identification number and can only 
be in one owner's account at any time, a tracking system 
reduces ownership disputes and the potential for double 
counting. 
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Appendix 
n r 

er e 

urchasing green, or renewable1, power means making 
a difference by changing the way we purchase basic 
commodities. For the federal gove rnment-the largest 
consumer of electricity in the United States with an 

annual electricity bill of more than $4 bill ion- the ability to 

make a difference is enormous. This appendix provides an 
ove rview of considerations specific to federal agencies that 
buy renewable power. 

directs agencies that at least half of their renewable energy 
consumption must come from "new" renewable sources 
(projects built after January 1, 1999) and , to the maximum 
extent possible, renewable .energy generation projects should 
be implemented on agency property for agency use2 The goal 
of these requirements is to make the federal government a 
leader in developing the market for renewable power. 

Section 203 of the Energy Policy Act of 2005 (EPAct 2005) 
directs that federal agencies meet renewable energy con­
sumption goals, eventually reach ing 7.5 percent of the 
electric energy they consume. Executive Order 13423 further 

As a result of these policies (and previous executive orders), 
the federal government's purchases of renewable power have 
increased dramatically over the last decade (Figure A-1). In 
fiscal year 2006, the latest year for which detailed data are 
available, purchases of renewable energy, includ ing renew-

Figure A 1. Renewable Power Purchases by Federal Agencies 
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Source: DOE/FEMP; Note: direct pu rchases during 2000-2006 include RECs; categories changed in FY07 due to a change in the 
renewable reporting requirements. 

1 The federal gove rnment usc> the term "renewable" instead of "green" power because it more clearly defmes the product being pu rchased The term 
"renewable" wi \\ be used in this append tx 

The Energy Independence and Secunty Act (EISA) of 2007 al so dtrects that 30 percent of the hot wa ter demand in new federal buildings (and maJor 
renovations) be met with solar hot wate r eqlllpmem 
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able power, renewable electricity credits (RECs), and landfil l 
gas, comprised more th an 80 percent of federal government 
renewable ene rgy use (with the remainder com ing from on­
site generat ion , as identified in Table A-1). 

Although the federal government is meeting its current goal s, 
many challenges remain in making sure that the govern­
ment's power purchases are promoting the development of 
new, high-quality renewable resources in the most cost-effec­
tive way. By reading this guidebook and taking advantage 
of the technical support provided by the Department of 
Energy's (DOE) Federal Energy Management Program 
(FEMP), energy managers are taking an important step in 
helping the federal gove rnment ach ieve these goals. Federal 
agencies that are interested in participating in procure­
ments run by the Ge neral Services Administration (GSA), 
the Defense Ene rgy Support Center (DESC), or the Western 
Area Power Ad mini strat ion (Western) should read the sec­
tion "Procurement Approaches to Renewable Electricity and 
RECs" in this appendix 

Table A-1 . Federal Renewable Technologies and 
Purchases, 2006 

Annual Energy 
Source Contribution (GWh) 
Biomass thermal 109 
Green power purchases 2245 
Ground-source heat pump 182 
Photovolta ics 34 
Solar thermal 11 

W ind 19 

Total 2600 

Source: OOE/FEMP. Data FY2006. Purchases include RECs and renewable power 
purchases. 

Federal Definitions of 
Renewable Energy 
EPAct 2005 (sec. 203) defines ·'renewable energy" as electric 
energy generated from solar, wind, biomass, landfill gas, 
ocean (including tidal , wave, current , and therm al), geother­
mal, municipal solid waste, or new hydroelectric generation 
capacity achieved from increased efficiency or additions of 
new capacity at an exist ing hyd roelect ric project. Biomass 
resources can only meet the renewable consumption goals if 
they meet carefully defined criteria , which federal agencies 
should ensure they are familiar with before proceeding with 
a biomass-fueled renewable energy project. Federal agencies 
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can use the renewable resources listed above as defined in 
EPAct 2005 to meet renewable power use goals. 

FEMP provides gu idance on renewable resource definitions 
and other issues relating to Exec utive O rder 13423 and 
EPAct 2005's renewable use goals on its Web site at <wwwl . 
eere energy.gov/femp/pdfs/epact05_fed renewenergygu id . pd b . 
Note that FEMP guidance is subject to change . 

enefits from federal 
enewable Power Purchc:!ses 

Owing to the large volume of electricity consumed by the 
federal gove rnment , age ncies purchasing even a slightly 
greater percentage of renewable power can have a large ben­
efit for the environment and the overall renewable power 
mark.et. In addition to the benefits discussed earlier in thi s 
guidebook, renewable power purchases by federal agencies 
prov ide benefits speci fic to federal customers. 

Federal agencies accrue many direct benefits from purchas ­
ing renewable energy, including: 

• Compliance with fe deral goals . EPAct 2005 , Executive 
Order 13423, the Energy Independence and Securi ty 
Act of 2007 (EISA 2007), and Executive Order 13514 
contain several energy management goals for federal 
faci lities, including: energy intensity reduction , green­
house gas reduction , green buildings, and the use of 
renewable energy. Using renewable energy or installing 
on-site generat ion systems might help an agency meet 
all four of these goals (although the ability to count 
renewable energy and RECs toward energy intensity 
reduction is being gradually phased out between 2007 
and 2012) 

• Accomplish ment of an agency's organi zational mis­
sion. Many in the fed eral government understand that 
the government's overall mission also includes a com­
mitment to environmental protection . Beyond that 
general obligation, individual agencies, such as the EPA, 
have the specific mission of protecting the environ­
ment. Purchasing renewable energy is one way to help 
fulfill both goals. 

• Demonstration of responsiveness and leadership. 
The purchase of renewable energy represents a clear 
demonstration of the agency's responsiveness to its 
citizens, the majority of whom, according to several 
surveys, favor renewable energy. The federal govern­
ment has shown that iL can be a leader in the area of 
renewable energy. 
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• Increased visibili ty. Presidential awards are given to 
federal agency energy management teams th at strive to 
comply with federal requirements. Energy scorecards 
for each federal agency are tallied to gauge the degree 
of compliance. Federal agencies that become EPA Green 
Power Partners are also eligible for awards through the 
partnership program. 

Federal renewable energy purchases also include societal 
benefi ts , such as: 

• National securi ty. National security is one of the 
principal responsibilities of the federal government. By 
purchasing domestically produced re newable energy, 
all federal agencies can contribute to the n ation's energy 
security. Because of the special role of government facil ­
ities in national security, the use of distributed , on-site 
power generation resources at these facili ties enhances 
the country's overall security. 

• Marke t transformation. Given the si ze of the fed-
eral gove rnmen t's energy consumption , purchases of 
renewable power by federal agencies help stimulate 
the overall renewable power market. Further, a strong 
federal demand for renewable energy demonstrates that 
switching to renewable energy is a national priority; 
exemplifies renewable power 's societal and customer 
benefits; faci litates the availability of renewable power 
products , which can help lower their cost. 

Regulations 
Renewable 

rocurement 

Best Value 

~wer 

The Federal Acquisition Regulation (FAR) has traditionally 
focused on minimizing the gove rnment's costs by strongly 
favoring the procurement of the least expensive goods and 
services , often leav ing contracting offi cers li ttle room to con­
sider value. Procurement reform during the 1990s , however, 
more closely aligned federal acquisition procedures with the 
commercial sector's practices through a stated preference for 
commercial products and the adoption of commercial busi­
ness practices. 

In addit ion , the tradi tional focus on least cost procu rement 
has shifted to obtaining the best value (FAR Part l.102[a!). In 
determining best value, contracting officers can consider an 
array of factors besides cost, such as environmental and energy 
efficiency (FAR Part 8.405[c][3J) As formally defined in the 
FAR (Part 2.101), best value means "the expected outcome of 
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Sources of Federal Authority to 
Purchase Renewable Power 

Energy Policy Act of 2005 

The Energy Policy Act of 2005 (EPAct 2005) provides the 
fundamental authority for federal agencies to buy renew­
able power. 

Energy Independence and Security Act of 2007 

The Energy Independence and Security Act of 2007 (EISA 
2007) directs federal agencies to purchase solar thermal hot 

·water systems and makes it easier for agencies to finance 
renewable energy projects through energy savings perfor­
mance contracts. 

Executive Order 13423 

To comply with E.O. 13423, federal agencies must ensure that 
at least half of all renewable energy required under EPAct 
2005 comes from new renewable sources (developed after 
January 1, 1999). To the maximum extent possible, renewable 
energy generation projects should be implemented on agency 
property for agency use. Agencies con also purchase renew­
able energy to help meet E.O. 13423 requirements. 

Executive Order 13514 

Federal agencies ore required to inventory and manage 
greenhouse gas (GHG) emissions to meet federal goals and 
mitigate climate change. Renewable power is an important 
component of GHG management. 

an acquisition that, in the Government's estimation, provides 
the greatest overall benefit in response to the requirement." 

Commercial Items 

In restructured or competitive electricity markets, the most 
d irect path to a renewable energy purchase is to make 
use of the "commercial items" provisions in FAR Part 12 . 
Commercial items are broadly defined as goods and ser­
vices sold competitively in the commercial marketplace in 
substantial quantities (FAR subpart 2.101). Since an active 
competitive market reduces procurement risks, agencies are 
strongly encouraged to favor the purchase of commercia l 
items, through both specific language to that effect and the 
authorization to use less stringent acquisition procedures. 

With large volumes being commercially traded in public 
markets each clay, electricity is undisputed as a standard 
commercial item. But as a specific type of electricity, renew­
able ene rgy's status as a commercial item is slightly less 
certain . Support for such a designation is aided by the ongo­
ing cle\'elopment of active renewable energy exchanges in 
wh ich commercial entities buy and se ll renewable energy in 
large quantities 
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Even in the absence of an active renewable energy market, 
agencies may specify a requirement for electricity (the stan­
dard commercial item) generated from renewable resources 
(a specification in addition to the standard commercial item). 
In most cases, the favorable contracting procedures afforded 
to commercial items would still be applicable. While the 
boundary between what is and is not considered a commer­
cial item is often case speci fic, in general an agency should 
be wary of speci fying any requirement beyond what is cur­
rently commercially available. 

In addition, certification efforts by state and nongovern­
mental organizations help to establish renewable energy as a 
commercial item by establishing a brand name. Third -party 
ce rtification provides additional value to the federal govern­
ment through verification and annual audits to eliminate 
double count ing of renewable products . When buying renew­
able power and RECs for federal agencies, the GSA and DESC 
routinely use the commercial item designat ion and require 
third-party verification . 

Utility Services 

As a large purchaser of electricity, the federal government 
h as well de\·eloped methods for purchasing power, known 
as utility services. FAR Part 41 governs these p rocuremen ts, 
typically from regulated utilities , which h ave been used by 
agencies to purchase renewable povver, RECs , and on-site 
generation systems through a power purch ase agreement 
(PPA). 

FAR and the Environment 

FAR Part 23 seeks to minimize the environ mental impacts of 
federal purchases . Subpart 23 .2 addresses energy and water 
efficiency, as well as renewable energy. This subpart states , 
"The Government's policy is to acqui re supplies and se n ·ices 
that promote energy and water efficiency, advance the use 
of renewable energy products, and help foster markets for 
emerg ing technologies." Subpart 23.7 d irects agencies to 
contract for environmentally preferable and energy-efficient 
products and services . "Environmentally preferable" is 
defined by FAR subpart 2 .101 as "products or services that 
have a lesse r or reduced effect on human health and the 
environment when compared with competing products or 
services that serve the same purpose . This comparison may 
consider raw materials acquisition, production, manufactur­
ing, packaging, distribution , reuse, operation , mai nten ance , 
or disposal of the product or service ." 

Part 11 of the FAR, "Describing Agency Needs," states that 
environmental objectives, including the purch ase of prod­
ucts and services that use renewable energy technologies, 
must be considered when speci fying requirements (FAR Part 
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ll.002[d]). Requirements for renewable energy should be 
specific enough to limit the number of factors in competing 
offers to be evaluated but general enough so as not to jeopar­
dize the product's status as a "commercial item." In general , 
as the requ irements become more specifically defined , the 
importance of price relative to other considerations increases 
(FAR Part 15. 101). 

Innovative Purchase Opportunities 

Even though the procurement of renewable power h as 
become co mmon enough that it is generally not "innovative ," 
in some situations the methods outlined ab ove do not apply, 
and innovative methods are needed to implement a purchase . 
The Federal Acquisition Streamlining Act of 1994 and the 
Federal Acquisition Reform Act of 1996 encourage contract­
ing officers to take ini tiat ive and pursue opportun ities that 
they believe to be in the best interests of the government 
(FAR l.l 02 [d]). 
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Restructured/ Competitive Markets 

In a restructured or competitive market, agencies must use 
competitive acquisition procedures to "shop" for renewable 
energy from a variety of providers. Since an agency will be 
evaluating competing offers, normal solicitation procedures 
must be followed . Federal agencies should follow one of two 
sol icitation approaches: l) using designated contracting agen­
cies, such as the GSA , the DESC, or, in some cases, Western; 
or 2) serving as the contracting agency themselves . Alth ough 
serving as the cont racting agency offers more control and 
flex ibility, the designated contracting agencies h ave gained 
signi ficant expertise in the area of competitive electricity 
powe r p rocurement , including renewables. 

Fully Regulated Markets 

Where retail competit ion is no t available, federal agencies 
may be able to buy renewable power through a green pric­
ing program offered by their local utility. If such a program 
exists , agencies should find ou t the speci fic par ticipation 
procedures . If a GSA areawide contract (AWC) is already in 
place with this utility, the agency should complete the util­
ity's green -pricing contract, as well as the AWC Exhibit A 
contract. A competitive solicitation is not required since it is 
a utility se rvice. 

Green Power Considerations for Federal Agencies 



RECs 

Federal agencies can buy RECs throughout the country. 
Since a variety of suppliers offer RECs, normal solicitation 
procedures must be followed . GSA, DESC, and Western h ave 
expe rience with REC procurement. 

On·site Systems 

Federal agencies are encouraged to procure renewable power 
in the form of on-site renewable energy systems. EP/\ct 
2005 provides a bonus to agencies toward federal renewable 
energy goals by allowing agencies to double count renewable 
energy if it is produced on-site and used at a federal facil­
ity, produced on federal lands and used at a federal fac ility, 
or produced on Nat ive American land and used at a federal 
facili ty. 

On-site systems can be procured through a variety of financ­
ing mechanisms, including energy savings performance 
contracts (ESPCs), utility energy se'rdces contracts (UESCs), 
and power purchase agreements (PPAs). ESPCs and UESCs 
allow a th ird party to provide the capital fin ancing for the 
renewable system to be repaid ove r the li fe of the system (fc1r 
more information about ESPCs and UESCs, see the FE!v!P 
fin ancing page listed at the end of this appendix). Agencies 
can also purchase on-site systems using appropriated fund s 
and standard contracting for commercial items3 Before start­
ing a renewable power project, it is important to contact the 
loca l utility regarding interconnection procedures, net meter­
ing, incentives, power purchase agreement (PPA) rules, tariff 
provisions, and standby charges. 

Federal agencies can also purchase renewable power pro­
duced by on-site renewable energy systems through PPAs, 
as described in Chapter 7 of this guide. While these types 
of power purchase contracts have become common outside 
the federal government, the federal government has limited 
experience with these procurement method s. PPA purchase 
terms usually extend over 10 to 20 years, as shorter contract 
terms make it harder for project developers to obtain financ­
ing. GSA and other agencies have executed power purchase 
agreements with terms of 10 years or less, although this 
shorter term makes the project riskier for the developer and 
thus more expensive for the federal agency. Usually, fede ral 
agencies purchase electricity as a utility service under FAR 
Part 41 , which limits contracts to 10 years. A contract term 
longer than 10 years may be possible if \Veste rn acts as the 
procurement agent for facilities in the Western service ter­
ritory, or if the procurement is done under DoD's 2922A 
30-year authority. The DESC renewables team has experience 
with entering into PPAs for on-site renewable systems and 
is a good resource for federal agencies looking to make this 
type of purchase . 

3 The GSA supply schedule mcludes some renewable ene rgy systems 
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Some of the factors that need to be considered in a 
PPA include the type of land use agreement , National 
Environmental Policy Act (NEPA) review, default and 
recourse for the agency, and utility incentive payments. As 
with other on-site systems, it is important to coordinate with 
the local utility on issues such as interconnection require­
ments, net metering rules, and potential standby/tariff 
changes. In addition , it is important that the PPA cont rac t 
ensures th at the ownership of RECs produced by the system 
is clearly articulated . In most of the federal PPA projects 
completed to date, the project developer has sold the RECs 
to the local utility to help the utility mee t its solar require­
ment. Selling valuable RECs allows the project deve loper to 

reduce the PPA price. If the agency does not retain the RECs, 
it needs to purchase "replacement" RECs in order for the on­
site system to count toward renewable consumption goals 
(this is known as a "REC swap"). In addition , if the agency 
does not retain the RECs, it will not be able to claim the 
carbon reductions in its comprehensive greenhouse gas emis­
sions inve ntory. On-site systems whose RECs are swapped 
are still eligible for the double bonus toward federal renew­
able purchasing goals, as long as the swap is done accord ing 
to FE!v!P 's guidance on this subj ect. 

• s1n G ES~, or esver r 

GSA Power Procurement Services 

GSA has assisted many federal agencies in the procurement 
of renewable power, and its ability to aggregate renewable 
requirements for many agencies might result in lower prices. 
GSA's support to its federal customers for energy-related prod­
ucts is provided by the GSA Energy Division at <www.gsa. 
gov/energy>. Through thi s division , GSA provides areawide 
contracts (AWC) for the procurement of utilities and aggregate 
purchasing of natural gas and electricity. GSA customizes its 
aggregate electric and natural gas procurements to meet the 
financial and physical supply requirements of its federal and 
non-federal agency clients. In addi tion, GSA has federal sup­
ply schedules for energy services, which federal agencies can 
use to help assess and manage their procurement of renew­
able power and renewable energy generation systems. Visit 
<www.gsa .gov/energyservices> for more information. 

DESC Power Procurement Services 

Under the DESC Electricity and Renewables Program, com­
petitive solicitations are issued for electricity, RECs, and 
on-site renewable power projects. DESC is involved in retail 
electricity purchases in states that have approved and imple­
mented deregul at ion/restructuring RECs can be purchased 
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nationwide. DESC recently expanded its offerings to include 
competitive purchases for on-site renewable generation that 
are financed , owned , operated, and maintained by a third 
party. 

Under its Electrici ty and Renewables Program, DESC: 

• Procures electricity for Department of Defense and fed­
eral civilian activities . 

• Uses aggregation to attract market intere st without cus­
tomer cross-subsidization. 

• Acts as procurement agent for on-site PPA projects. 

• Works with customers to develop requirements, iden­
tify risk preferences, and develop risk-mitigation plans. 

• Tailors each solicitation to market conditions and cus­
tomer requirements. 

• Conducts "best value" and "low-p rice technically 
acce ptable" acquisitions, depending on requirements 
and customer preference. 

• Contracts for Economic Load Response Services . 

• Uses various pricing methods: fi xed price, block and 
index, and Locational Marginal Pricing. 

• Has extensive experience procuring power for the fed­
eral governmen t. 

• Performs all contract administration fun ctions. 

DESC's program uses commercial practices for its solicita­
tions and procurement strategy, which has been central to 
successfully engaging the market. In addition , DESC's pro­
gram is flexible enough to support unusual and/or "out of the 
box" customer requests and requirements while complying 
fully with applicable procurement regulations. DESC is also 
involved in ESPC and UESC procurements on behalf of DoD 
and federal civilian agencies. 

Go to <www.desc.dla.mib to view ongoing DESC solicita­
tions or to find contact information for DESC's electricity and 
renewables acquisition team . 

Western Renewable Power Products 

Regardless of location, federal agencies can purchase RECs 
from Western . An agency pays for the renewable energy/ 
benefit at cost , plus a fee to cover the administrative cost of 
acquiring the renewable resources from a supplier. For more 
information about these programs, visit Western's Web site at 
<www.wapa.gov/powerm/pmtags.htm>. 
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For a federal agency that is a Western customer wi thin the 
Western territory, Western may be able to buy and deliver 
renewable energy to the federal site. Agency costs include 
renewable power generation , transmission (if needed), related 
ancillary services, distribution (if needed), and program 
administration. If the agency receives power from another 
utility, the agency will need to obtain the cooperation of that 
utility before arrangements can be made to deliver renewable 
energy from Western . 

If the federal agency has a physical site for a renewable ener­
gy project within the Western territory and would be willing 
to host a third-party owned system, Western can purchase 
the energy from that project on behalf of the agency under a 
long-term contract. 

Agency Procurement 

If an agency does not deem it advantageous to request 
assistance from GSA, DESC , or Western, it may contract 
separately for renewable energy. In this case, the purchase 
should meet the requirements of the FAR section the agency 
has decided to use, such as FAR Part 12 or Part 41. 

MP Assistance for On-site 
.enewable Generation 
roiects 

On-site renewable generation projects face different issues 
than do power purchases To help federal agencies tap the 
.renewable resources that are available at their facilities, 
FEMP offers several programs to assist with on-site genera­
tion projects. 

Agency-Level Planning 

FEMP offers technical assistance to help federal agencies 
identify and prioritize energy projects across the entire agency 
portfolio. This can be useful when the agency elects to devel­
op a long-term strategic vision that can be u sed to prioritize 
energy management activities over a multi-year period. 

Renewable Resource Screenings and 
Assessments 

To help agencies and facility managers assess their opportu­
nities for on-site renewable energy generation, FEMP offers 
assistance with renewable resource screenings and assess­
ments. Screenings can be done on a large group of sites to 
identify which of those sites have potential for cost-effective 
renewable projects, or can be done to screen out sites with 
little potentiaL Screenings can also be conducted on a single 
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site or as part of an ESPC or UESC project. While screen­
ings are done at a broader level , assessments dig deeper to 
analyze which specific renewable technologies would b e best 
for satisfying the energy needs at particular sites. Sc reenings 
and assessments take into account such factors as the qual­
ity of renewable resources available , applicable incentives or 
rebates, and other site-specific fac tors. To begin the screening 
or assessment process, inform ation about each site is needed 
including site name, address, longitude and latitude, square 
footage of individual buildings, and u tility u se and cost data 
for each fuel. 

Agencies can generally assess the quality of renewable 
resources at thei r sites hy using renewable resource maps. 
Maps are available at <www.nrel.gov/gis/femp.htmb for a 
wide variety of renewable resources including solar, wind, 
biomass , and geothermal. These m aps indicate the degree 
of availabi lity of each resource at locations across the entire 
United States. Some maps show where each renewable tech­
nology would be cost-effective for federal facilities under 
varying assumption s including electr icity and renewable sys­
tem prices . 

Age ncies can also find screening tools on the FEMP Web site. 
By enter ing basic site information into these soft ware tools, 
agencies can obtain a general indication of which sites h ave 
potential for cost-effective projects using a panicular renew­
able technology. 

Before initiating a project , renewable resources at a site must 
be confirmed, especially for renewable resources that are 
very site-specific, such as w ind . Resource maps and screen­
ing tools are a good stan , but it is impon ant to consull an 
expert for a professional evaluation before im plementing 
renewable energy projects. 

Technical Assistance 
FEMP can also help agencies implement renewable energy 
projects. This technical assistance can include engaging 
stakeholders, developing product s pecifications, sizing sys­
tems , reviewing plan s and specifications , designing requests 
for proposals, reviewing and evaluating proposals, choos­
ing the best financing and contrac t vehicles, and in some 
cases eva luating the performance of installed systems. FEMP 
allocates funding according to a "Call-for-Projects" p rocess , 
in which fed eral agencies apply through a merit-based selec­
tion process for FEMP-funded technical assistance on their 
renewable energy projects, but agencies may also fund assis­
tance through interagency agreements. 

Technical assistance funding is not for system purchases, but 
FEMP does help some projec t teams acquire additional proj­
ect financing if needed . Agencies may participate in FEMP's 
alte rnative financing programs, th rough which the contractor 
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pays the u p-front costs of an energy efficiency or renewable 
energy project and is repaid over the term of the contract 
from the agency's guaranteed energy cost savings. FEMP 
has helped agencies obtain financing for biomass fuels , geo­
thermal heat pumps, parabolic-trough solar collectors, and 
photovoltaic systems through these financing programs. 

Training 
FEMP offers various training courses to help federal energy 
managers become more proficient in energy management and 
lea rn about alternat ive form s of financing for energy-saving 
projects. For more information , visit FEMP's training Web 
site listed at the end of this appendix. 

Utility-Scale Proiects 
FEMP encourages agencies to facilitate large renewable ener­
gy projects on federal lands. These utility-scale projects are 
typically owned by third parties and can be developed under 
Enhanced-Use Lease (EU L) arrangements, for agencies with 
such authority. The projects offer the opportunity for large­
scale application of renewable energy technologies, but it is 
very important to coordinate with the local utility regard­
ing interconnection , net metering, tariff changes, etc. before 
moving forward with a utility-scale project. 

Powe r generated from a u tility-scale project can be u sed to 

meet the load of the host federal site, or b e sold by the local 
utility to its non -federal customers . 

Federal sites in western states should contact the Bureau of 
Land Manage ment (BLM) about opportunit ies to collaborate 
on utility-scale renewable energy projects on federallands.­
FEMP and BLM have identified those federal lands with the 
best potential for large renewable energy projects. The joi nt 
study is available on FEMP's Web site 

Key lemenrs f a Successful 
n·site rocurement or 

Installation 
Based on several years of experience buying renewable power 
and installing on-site renewable energy systems, ce rtain les­
sons for federal agencies have emerged . 

Stakeholder Involvement 
Renewable powe r advocates must get agreement in advance 
from internal stakeholders such as comptrollers, energy 
managers, and key decision-makers. The stakeholders must 
participate in the process and make reasoned , balanced 
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decisions. It is important to be honest and clear about the 
project's renewable sources and benefit s. A cross -functional 
team with representatives from across the organizat ion will 
resu It in the best project. 

Cost Control 

Federal energy manage ment directives spec ifically allow the 
savings from energy effi ciency to be used to pay for renew­
able energy. Projects that bundle renewable power purchases 
with energy efficiency projects (possibly through an ESPC or 
UESC) can result in a shorter payback period for the com­
bined project. Buying RECs is generally the least expensive 
way to meet renewable energy requirements, but agencies 
should consider making at least a small purchase of renew­
able power th rough their local utility, if they have a prog ram. 

Developing an Effective Solicitation 

An agency's electricity consumption data should be part of 
any renewable power RFP and are required by GSA, DESC, 
and Western for the procurement of on-site sys tems. The 
purchasing agency should notify renewable power suppliers 
of the RFP and conduct a pre-proposal meeting with pro­
spective suppliers if the procurement is not standard . 

Load Aggregation 

Combin ing several facilities into one acquisition can lead to 
big purchases, but it is best to target these aggregation efforts 
only to big users. Trying to aggregate many smaller use rs can 
be difficult. It is best to keep the procurement simple. 

Supplier Relations 

Utili ty green pricing should be seen as a partnership in 
which the utility and the federal purchaser work together to 
construct a prog ram that meets both their needs. Investor­
owned utilities are usually not able to launch their own 
renewable power programs without public utility commission 
approval. However, a large federal customer could help per­
suade a utility to develop a new program that would then be 
m ade available to other customers. For all electricity suppli ­
ers, federal agencies should consider requesting a customized 
product, in order to take advantage of discounted pricing 
that may be available for large volume purchases. 

Capturing the Benefits of the 
Purchase 

After successfully completing a renewable power purchase, a 
federal agency usually wants to publicize its efforts. In addi-
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tion to the publicity messages available to other institutions, 
federal agencies can spread the word that the agency is work­
ing to fulfill its part of the federal renewable energy goal. 
Agencies with exemplary energy management programs are 
eligible for FEMP awa rd s, which enhance an agency's image 
both inside and outside the government. Especially with on­
site generation , however, it is important to be careful about 
making claims when REC-swapping or selling is involved . 
An agency cannot claim to be using power generated by on­
site solar, for example, if the RECs are sold or ~wapped for 
some other type of RECs. 

Federal agencies are required to report annually on their 
progress toward meeting their energy management goals. 
FEMP has published gu idelines for counting renewable 
power purchases and on-site renewable energy toward an 
agency's energy management goals at <wwwl.eere.energy. 
gov/fe mp/regulations/fac ility_report ing.htmb. 

Unformation 
upoliers ~o 

'Or t"otentia 
he Federal 

All federal gove rnment procurements are made compet iti\·ely 
unless there is a compelling reason for a sole-source cont ract. 
Renewable energy suppliers should contact the GSA (Ken 
Shutika), DESC (John Nelson), or Western (Randy Manion) 
to be placed on renewable procurement notification li sts . 
Contact information is listed at the end of this appendix. 

Summary of !Renewable 
Power Opportunities for the 
Federal Governmen 

The benefits of renewable energy are enormous, and as the 
nation's largest purchaser of electricity, the federal govern­
ment can have a significant impact on the way that power 
is produced now and in the future. Federal agencies already 
have an unprecedented and growing range of options for 
purchasing renewable energy, and EPAct 2005 directs fed­
eral agencies to increase their use of renewable energy. With 
more emphasis on ·· best value" purchasing and the explicit 
consideration of environmental characteristics, contracting 
officers now have more options than ever for buying renew­
able energy. Using the strategies outlined in this guidebook, 
federal agencies can meet their renewable energy goals and 
help move the United States toward a more sustainable ener­
gy future. 
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Feder I Resources fo 
le Renewa 

Information 
ower 

For federal agencies buying renewable power, assistance 
is available from the following federal agencies and n at ional 
laboratories: 

Green Power Network: 

<apps3 .ee re.energy.gov/greenpower/> 

FEMP Web sites: 

Renewable energy: <wwwl.eere.e nergy.gov/femp/technolo­
gies/renewable_energy.htmb 

Renewable purchasing: <www l.eere .energy.gov/femp!Lech­
nologies/renewable_purchasi ngpower.htmb 

Renewable power purchase agreements: <wwwl.eerc. 
energy.gov/femp/financing/power_pu rchase_agreements. ht m b 

Financing: <wwwl.ee re.energy.gov/femp/fin ancing/ 
mechanisms.htmb 

Training: <www l .eere .energy.gov/femp/news/event s.ht m b 

Federal Renewable Energy Working 
Group: 

<www l .eere .energy.gov/fe mp/tech no log ies/ renewable_ 
wurkingg roup.htmb 

Federal Acquisition Regulation (FAR): 

<www.acquisition.gov/farl> 

For assistance with program resources : 

Depa rtme nt of Energy, Federal Energy Management Program 

Mark Reichhardt, Renewable Purchasing (202) 586-4788 

mark.reichhardt®ee.doe.gov 

Anne Sprunt Crawley, Technical Assistance (202) 586-1505 

anne.crawley@ee.doe.gov 

For assistance issuing solicitations: 

General Services Administration 

Ken Shutika (202) 260-9713 

ken shutika®gsa gov 
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Defense Energy Support Center 

j ohn Nelson (703) 767-8523 

john.nelson@dla.mil 

Andrea Kincaid (703) 767-8669 

andrea .kincaid®dla.mil 

<ht tps//wwwdesc.d la.mil/DCM/DCMPage.asp7pageid=589> 

\ Vestern Area Power Administration 

Renewable Resources for Federal Agencies Program 

Randy Manion (720) 962-7423 

manion®wapa.gov 

For technical assistance , including market intelligence, 
market rules, and the development of requirements and 
statements of work, contact: 

Lawrence Berkeley National Laboratory 

Gerald Robinson (5 10) 486-5769 

GTRobinson®lbl .go\' 

Rich Brown (510) 486-5896 

REBrown®lblgov 

Nat iona l Renewable Energy Laboratory 

Chandra Shah (303) 384-7557 

chandra.shah@nrel.gov 

Pacific Northwest National Laboratory 

Mike Wa rwick (503) 417-7555 

mike.warwick@pnl.gov 

For more information or assistance in developing a plan 
to enhance the security of federal faci lities through the 
use of renewable energy, contact: 

Nat ional Renewab le Energy Laboratory 

Bob Westby (303) 384-7534 

Robert.Westby@nrel.gov 

Sandia National Laboratory, Defense Energy Support 
Program 

Dave Menicucci (505) 844-3077 

d fmenic®sandia gov 

51 





Guide l'o Purchasing ureen t'ower 

Renewable Electricity, Renewable Energy 
Certificates, and On-Site Renewable Generation 

a collaboration of 

~ 

March 2010 

WO R.L D 

R.ESOUR.CES 

IN ST ITU TE 
CRS cmft.r '• 

r~ r urr ~: 

>OL Jt i~ l'1 'i 


