
          

      
    

      
    

      

Appendix A. 

Federal Clean Energy Programs 

As states pursue their clean energy policies and pro­
grams, they can obtain assistance from a variety of 
federal programs, as described below. 

Cross-Cutting Programs 
Cross-cutting federal programs support planning, 
program development, and initiatives for both energy 
efficiency and clean energy supply measures. The U.S. 
Environmental Protection Agency (EPA) and U.S. 
Department of Energy (DOE) offer a variety of cross­
cutting programs, described below. 

CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt SSttaattee 
PPaarrttnneerrsshhiipp PPrrooggrraamm 
This EPA voluntary partnership program is designed to 
help states review and adopt policies and programs 
that effectively integrate clean energy into a low-cost, 
clean, reliable energy system for the state. Clean ener­
gy includes energy efficiency, clean distributed gener­
ation, and renewable energy. As part of the partner­
ship, EPA works with national organizations to support 
the state partners, highlight accomplishments, and 
disseminate lessons learned and best practices. 
National partners include the National Association of 
State Energy Officials (NASEO), the National 
Association of Regulatory Utility Commissioners 
(NARUC), the State and Territorial Air Pollution 
Program Administrators and the Association of Local 
Air Pollution Control Officials (STAPPA/ALAPCO), and 
the National Conference of State Legislatures (NCSL). 

States participating in the Clean Energy-Environment 
State Partnership Program can use the Guide to Action to 
develop a Clean Energy-Environment Action Plan to help 
identify and implement existing and new energy policies 
and programs to increase the use of clean energy. 

Web site: 
http://www.epa.gov/cleanenergy/stateandlocal/ 
partnership.htm 

EEnneerrggyy EEffffiicciieennccyy aanndd RReenneewwaabbllee 
EEnneerrggyy PPrroojjeeccttss 
The EPA-State Energy Efficiency and Renewable Energy 
Projects are a joint initiative among EPA, NARUC, and 
individual state utility commissions. These projects are 
designed to explore utility regulatory and market-based 
approaches that deliver significant energy cost savings 
and other benefits through greater use of energy effi­
ciency, renewable energy, and clean distributed genera­
tion. These approaches may include, for example, rate 
design, resource planning, transmission and distribution 
planning, and requirements for clean distributed gener­
ation (DG). 

Web site: 
http://epa.gov/cleanenergy/pdf/eere_factsheet.pdf 

FFeeddeerraall EEnneerrggyy MMaannaaggeemmeenntt PPrrooggrraamm 
((FFEEMMPP)) 
Administered by DOE’s Office of Energy Efficiency and 
Renewable Energy, FEMP promotes energy efficiency 
and distributed and renewable energy by reducing the 
operating costs and environmental impacts associated 
with federal facilities. FEMP advances energy efficien­
cy and water conservation, promotes the use of dis­
tributed and renewable energy, and improves utility 
management decisions at federal facilities. FEMP also 
offers online information resources, an annual training 
conference, and workshops to state and local govern­
ment energy managers. The FEMP Web site provides a 
compendium of energy efficiency purchasing recom­
mendations, interactive energy cost calculators, and 
other resources to help purchase energy-efficient 
products. 

Web site: 
http://www.eere.energy.gov/femp/ 
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TThhee IInndduussttrriiaall TTeecchhnnoollooggiieess PPrrooggrraamm 
DOE’s Office of Energy Efficiency and Renewable 
Energy supports energy efficiency and renewable 
energy through the Industrial Technologies Program, 
which seeks to reduce the energy intensity of the 
U.S. industrial sector. Through the Best Practices sub­
program, DOE works with industry to identify plant-
wide opportunities for energy savings and process 
efficiency. 

Web site: 
http://www.eere.energy.gov/industry/ 

SSttaattee AAccttiivviittiieess aanndd PPaarrttnneerrsshhiippss 
DOE’s Office of Energy Efficiency and Renewable 
Energy provides technical assistance to state and 
local jurisdictions that enables them to adopt renew­
able energy and energy efficiency technologies. The 
program also offers training and information on 
funding opportunities and state activities. 

Web site: 
http://www.eere.energy.gov/states/ 

TThhee SSttaattee EEnneerrggyy PPrrooggrraamm 
DOE’s Office of Energy Efficiency and Renewable 
Energy provides grants to states to design and imple­
ment their own renewable energy and energy effi­
ciency programs. Because the state energy offices 
administer their own projects, the technologies and 
applications that they develop vary widely depending 
on the state’s energy priorities and available renew­
able resources. This facilitates rapid and inventive 
deployment of supporting technologies that are envi­
ronmentally friendly and innovative. These activities 
cover a wide range of possible projects across all 
energy-use sectors (i.e., the building, industrial, utili­
ty, and transportation sectors). Under the State 
Energy Program, states have modernized more than 
69,000 buildings and completed more than 8,000 
energy projects. 

Web site: 
http://www.eere.energy.gov/state_energy_program/ 

TThhee TTeecchhnniiccaall AAssssiissttaannccee PPrrooggrraamm 
((TTAAPP)) 
The DOE TAP provides state and local officials with 
quick, short-term access to experts at DOE’s national 
laboratories for assistance with cross-cutting renew­
able energy and energy efficiency policies and pro­
grams that are not currently covered by an existing 
DOE program. Individualized assistance is available in 
five eligible areas: (1) system benefit charges or other 
ratepayer-funded utility efficiency and renewable pro­
grams, (2) renewable or efficiency portfolio standards, 
(3) use of clean energy technologies to help states and 
localities address air emissions, (4) use of renewable 
energy on state and local public lands, and (5) disaster 
relief, mitigation, and planning. Currently, technical 
assistance is available from three participating labora­
tories: the National Renewable Energy Laboratory 
(NREL), the Oak Ridge National Laboratory (ORNL), and 
the Lawrence Berkeley National Laboratory (LBNL). 

Web site: 
http://www.eere.energy.gov/wip/ 
informationresources/Tap.html 

Energy Efficiency Programs 
EPA, DOE, and the U.S. Department of Housing and 
Urban Development (HUD) administer a variety of 
programs that provide resources, technical assistance, 
and research findings on energy efficiency technolo­
gy and applications. 

EENNEERRGGYY SSTTAARR 
ENERGY STAR is a voluntary, public-private partner­
ship designed to reduce energy use and related 
greenhouse gas emissions, where cost-effective. The 
program delivers significant energy savings, on the 
order of 135 billion kWh in 2004 or 4% of the 
nation’s total 2004 electricity needs. ENERGY STAR 
involves an extensive network of partners, including 
state energy offices, product manufacturers, retailers, 
home builders, energy service companies, private 
businesses, and public sector organizations. ENERGY 
STAR programs employ strategies designed to over­
come market barriers and provide information and 
tools that alter decisionmaking for the long term. 
Many of the strategies help reduce transaction costs 
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and lower investment risks, making efficiency proj­
ects more attractive. Through ENERGY STAR, EPA and 
DOE invest in energy efficiency efforts that states 
and utilities can leverage as part of their energy effi­
ciency programs. Key program areas include: 

National ENERGY STAR Education Campaign 
Since 1997, EPA has operated broad-based public 
campaigns to educate consumers about the link 
between energy use and air emissions and to raise 
awareness about how products and services carrying 
the ENERGY STAR label can protect the environment 
while saving them money. Local energy efficiency 
programs can take advantage of national efforts by 
incorporating relevant messages or leveraging the 
campaign via marketing, customer education, and 
outreach. 

Qualifying Products 
A government-backed energy efficiency 
designation—the ENERGY STAR label—is on products 
in more than 40 categories for the home and business, 
including heating and cooling, lighting, office equip­
ment, appliances, windows, home electronics, and 
commercial food service equipment. Each year, EPA 
and DOE spearhead product-specific national cam­
paigns, enable information exchange on well-devel­
oped utility-retailer program models, hold national 
partner meetings that facilitate networking and col­
laboration, and provide an array of online resources. 
Because of ENERGY STAR’s well-developed program 
models and infrastructure, the promotion of ENERGY 
STAR qualifying products offers a good starting point 
for new energy efficiency programs. 

Existing Homes 
ENERGY STAR provides opportunities for obtaining 
substantial energy savings from improving the heat­
ing and cooling systems and envelopes in existing 
homes; this represents a savings potential that can­
not be obtained solely through use of energy-
efficient products. The ENERGY STAR program offers 
specifications for home improvement services such 
as Home Performance with ENERGY STAR, which 
emphasizes home diagnostics and evaluation, 
improvements made by trained technicians and 
building professionals, sales training, and strong 
quality assurance. In addition, ENERGY STAR offers 

systems solutions for home sealing, heating and 
cooling system best practices, and duct sealing and 
provides valuable online consumer tools including 
the Home Energy Yardstick. 

New Homes 
ENERGY STAR qualifying homes are substantially more 
efficient than homes built to a model energy code. 
EPA provides a number of tools to engage home 
builders in constructing ENERGY STAR qualifying 
homes, including builder recruitment and sales materi­
als and consumer education and outreach. Many ener­
gy efficiency programs promote ENERGY STAR qualify­
ing homes by providing builder training, consumer 
education, and direct verification of home perform­
ance or incentives to offset the cost of verification. 
Other incentives might include co-op marketing 
incentives and rebates for qualifying homes. 

Commercial Building Performance 
The energy efficiency of commercial buildings can be 
dramatically affected by design, sizing, installation, 
controls, and operations and maintenance. To better 
ensure that measures such as lighting, controls, 
high-efficiency air conditioning, motors, and variable 
speed drives will deliver expected energy savings, 
EPA designed an Energy Performance Rating System 
to measure the energy performance at the whole-
building level. Buildings that score low (on a scale of 
1 to 100) are typically good candidates for cost-
effective improvements, and buildings that score 
high are eligible for the ENERGY STAR label. ENERGY 
STAR-labeled buildings use 40% less energy and cost 
40% less to operate than average buildings. EPA also 
works with building owners to encourage them to 
adopt organization-wide energy management 
approaches. EPA is working with utility programs 
throughout the country to integrate these strategies 
into commercial programs to enhance program 
uptake and effectiveness. 

Industrial Energy Efficiency 
ENERGY STAR promotes and encourages superior 
corporate energy management through the provision 
of tools and resources specific to the needs of man­
ufacturers. Unique resources offered by ENERGY 
STAR for manufacturers include opportunities to 
participate in sector-focused activities, networking 
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opportunities with other industrial energy managers 
in the broad partnership, the industrial Web site, 
energy program communication resources, and 
assistance in developing or improving a corporate 
energy performance program. Each year, the indus­
trial partnership identifies certain manufacturing 
sectors to engage in focus activities. These activities 
include an in-depth study and assessment of energy 
efficiency opportunities within the sector; produc­
tion of an energy performance indicator for plants in 
the sector; and sector-specific energy working 
groups, including focus meetings aimed at improv­
ing corporate energy performance. The partnership 
currently includes more than 450 participating 
industrial companies of varying sizes and coordi­
nates focus initiatives with seven industrial sectors. 

Web site: 
http://www.energystar.gov 

BBuuiillddiinngg AAmmeerriiccaa 
Building America is a DOE/industry partnership that 
develops energy solutions for new and existing 
homes. Building America combines the knowledge 
and resources of building industry leaders with DOE’s 
technical capabilities. The ultimate goal of the pro­
gram is to achieve a 70% reduction in total home 
energy use, enabling the balance of energy require­
ments to be easily met by a solar electric system. As 
of October 2003, the Building America approach has 
been used in the design of more than 20,000 houses 
in 34 states. This accomplishment is a result of the 
efforts of more than 250 builders implementing proj­
ects in many cities across the United States. 

Web site: 
http://www.eere.energy.gov/buildings/building_america/ 

BBuuiillddiinngg TTeecchhnnoollooggiieess PPrrooggrraamm 
DOE's Building Technologies Program helps improve 
building energy efficiency through the use of innova­
tive new technologies and better building practices. 
The program includes research and regulatory activi­
ties. Research activities advance the next generation of 
energy-efficient components, equipment, and materi­
als, including a whole-building approach that opti­
mizes building performance and savings. Regulatory 

activities include efforts to work with state and local 
regulatory groups and other interested parties to 
improve building codes, appliance and equipment stan­
dards, and guidelines for efficient energy use, and to 
assist states in updating, implementing, and enforcing 
their building energy codes. 

Web site: 
http://www.eere.energy.gov/buildings/ 

WWeeaatthheerriizzaattiioonn AAssssiissttaannccee PPrrooggrraamm 
((WWAAPP)) 
Under WAP, DOE works with states and local govern­
ments to help low-income families reduce their 
energy bills by making their homes more energy 
efficient. Through WAP, weatherization service 
providers install energy efficiency measures in the 
homes of qualifying homeowners free of charge. 
During the last 27 years, WAP has provided weather­
ization services to more than 5.3 million low-income 
families. Weatherized households have average ener­
gy savings of $224 per year, which amounted to a 
cost savings of more than $1 billion for all homes 
served during winter 2000. 

Web site: 
http://www.eere.energy.gov/weatherization/ 

TThhee PPaarrttnneerrsshhiipp ffoorr AAddvvaanncciinngg 
TTeecchhnnoollooggyy iinn HHoouussiinngg ((PPAATTHH)) 
PATH is a public-private initiative dedicated to accel­
erating the development and use of technologies 
that radically improve the quality, durability, energy 
efficiency, environmental performance, and afford-
ability of America's housing. PATH is a collaborative 
partnership managed by HUD that spurs change in 
housing industry design and construction. 

Web site: 
http://www.hud.gov/offices/cpd/energyenviron/ 
energy/initiatives/index.cfm#path 
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PPaarrttnneerrsshhiippss ffoorr HHoommee EEnneerrggyy 
EEffffiicciieennccyy ((PPHHEEEE)) 
PHEE is a multi-agency (i.e., DOE, EPA, and HUD) 
program to help households reduce their home ener­
gy bills by increasing awareness of ENERGY STAR 
products, developing new energy efficiency services 
for homeowners; delivering energy efficiency savings 
to subsidized and low-income housing; and investing 
in innovative research in building science technolo­
gies, practices, and policies. PHEE incorporates HUD’s 
PATH Roadmap for Energy Efficiency in Existing 
Homes, which outlines a series of strategies for 
boosting the energy-efficient remodeling of existing 
homes and the HUD Energy Action Plan, which pro­
motes energy efficiency in 5 million housing units 
that have been assisted, insured, or financed by HUD. 

The goal of PHEE is to help households save 10% or 
more on home energy bills over the next 10 years. 
The initiative builds on existing policies and pro­
grams that involve partnerships with manufacturers, 
retailers, home contractors and remodelers, utilities, 
states, financial organizations, educational institu­
tions, and others to leverage the power and creativi­
ty of the marketplace. Key efforts include: 

• Expanding efforts to promote ENERGY STAR 
products. 

• Promoting energy efficiency in affordable housing. 

• Continuing to invest in innovative research in build­
ing science technologies, practices, and policies. 

Web site: 
http://www.energysavers.gov/ 

Clean Energy Supply Programs 
EPA and DOE offer a variety of clean energy supply 
programs that provide information, technical assis­
tance, and research findings related to renewable 
energy and clean distributed generation, including 
combined heat and power. 

TThhee CCoommbbiinneedd HHeeaatt aanndd PPoowweerr ((CCHHPP)) 
PPaarrttnneerrsshhiipp 
The objective of this program is to reduce the envi­
ronmental impact of power generation by fostering 

the use of CHP. Through the CHP Partnership, EPA 
works closely with energy users, the CHP industry, 
state and local governments, and other stakeholders 
to support the development of new projects and 
promote their energy, environmental, and economic 
benefits. 

Web site: 
http://www.epa.gov/chp 

TThhee GGrreeeenn PPoowweerr PPaarrttnneerrsshhiipp 
The Green Power Partnership is a voluntary partnership 
between EPA and organizations interested in buying 
green power. EPA provides technical assistance and 
recognition to organizations that pledge to replace a 
portion of their electricity consumption with green 
power within a year of joining the partnership. 

Web site: 
http://www.epa.gov/greenpower/ 

BBuuiillddiinnggss CCoooolliinngg HHeeaattiinngg aanndd PPoowweerr 
((BBCCHHPP)) IInniittiiaattiivvee 
The BCHP Initiative is part of the broader building 
technology efforts of DOE’s Office of Energy 
Efficiency and Renewable Energy. The initiative 
addresses onsite fuel technologies that make it pos­
sible to combine power generation and heating, ven­
tilation, and air conditioning (HVAC) system opti­
mization and integration with other innovative 
building technologies related to thermal utilization, 
cooling, and dehumidification. 

Web sites: 
http://www.eere.energy.gov/de/pdfs/bchp_roadmap.pdf 
(describes the BCHP Initiative) 

http://www.chpcentermw.org/ 
(information on the Midwest CHP Application Center 
[MAC], one of several centers established by DOE to 
facilitate deployment of CHP technologies through 
the provision of application assistance, technology 
information, and educational support.) 

DDiissttrriibbuutteedd EEnneerrggyy PPrrooggrraamm 
DOE’s Distributed Energy Program supports research 
and development with the goal of lowering costs for 
distributed energy technologies, reducing emissions, 
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and improving the reliability and performance of 
these technologies. Program activities focus on two 
technology areas: distributed energy technologies 
(including gas-fired reciprocating engines, industrial 
gas turbines, and microturbines) and integrated ener­
gy systems such as CHP. 

Web site: 
http://www.eere.doe.gov/de/ 

GGeeootthheerrmmaall TTeecchhnnoollooggiieess PPrrooggrraamm 
DOE administers the Geothermal Technologies 
Program in partnership with industry to help pro­
mote geothermal energy as an economically compet­
itive contributor to the U.S. energy supply. It seeks to 
develop hydrothermal, direct use, and shallow depth 
area technologies to achieve long-term viability. This 
program produces many benefits, such as economic 
competitiveness, environmental improvement, and 
sustainability of resources. 

Web sites: 
http://www.eere.energy.gov/geothermal/ 

http://www.eere.energy.gov/RE/geothermal.html 

HHyyddrrooggeenn,, FFuueell CCeellllss,, aanndd IInnffrraassttrruuccttuurree 
TTeecchhnnoollooggiieess PPrrooggrraamm 
DOE is working with its partners to accelerate the 
development and successful market introduction of 
hydrogen, fuel cell, and infrastructure technologies. 
DOE’s Web site provides information on the agency’s 
research, development, and applications in these 
areas. 

Web sites: 
http://www.eere.energy.gov/hydrogenandfuelcells/ 

http://www.eere.energy.gov/RE/hydrogen.html 

MMiilllliioonn SSoollaarr RRooooffss 
DOE is supporting the Million Solar Roofs initiative 
through national, state, and local partnerships to 
install solar energy systems (photovoltaic and solar 
thermal systems) in one million U.S. buildings by 
2010. While this program does not direct state 
actions or provide funding for solar energy systems, 
it does facilitate collaboration between the federal 

government, key national businesses, and organiza­
tions. This cooperation allows partners and stake­
holders to focus on building a strong market for solar 
energy applications in buildings. 

Web site: 
http://www.millionsolarroofs.org/ 

SSoollaarr EEnneerrggyy TTeecchhnnoollooggiieess PPrrooggrraamm 
Through its Solar Energy Technologies Program, DOE 
works with other federal, state, and local agencies; 
national laboratories; universities; industry; and pro­
fessional organizations to research, develop, and 
deploy cost-effective technologies to expand the use 
of solar energy throughout the United States and the 
world. DOE provides information on solar technolo­
gies and applications including concentrating solar 
power, photovoltaics, solar heating, and solar 
lighting. 

Web sites: 
http://www.eere.energy.gov/solar/ 

http://www.eere.energy.gov/RE/solar.html 

WWiinndd aanndd HHyyddrrooppoowweerr TTeecchhnnoollooggiieess 
PPrrooggrraamm 
DOE’s Office of Energy Efficiency and Renewable 
Energy is working to improve wind energy technolo­
gy so it can generate competitive electricity in areas 
with lower wind resources and to develop new, cost-
effective, advanced hydropower technologies that 
will have enhanced environmental performance and 
greater energy efficiencies. DOE provides information 
on its Web site on both wind and hydropower energy 
resources, applications, and technologies. 

Web sites: 
http://eere.energy.gov/windandhydro 

http://www.eere.energy.gov/RE/wind.html 

http://www.eere.energy.gov/RE/hydropower.html 
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Energy Efficiency Program Resources
 
This appendix provides information on key steps to 
bring energy efficiency programs to market and pro­
vide oversight for investments once these programs 
have been established. It describes how states can 
build a portfolio of energy efficiency investments and 
then monitor and evaluate those investments. The 
intended audience for this material includes state 
public utility commissions (PUCs), other agencies that 
oversee energy efficiency programs, program adminis­
trators such as utility program managers and third 
parties, and other organizations involved in imple­
menting and evaluating energy efficiency programs. 

Mechanisms for securing funding for energy efficien­
cy investments are not included in this section. These 
issues are covered in detail elsewhere in the Guide to 
Action, including Section 3.1, Lead by Example, 
Section 3.4, Funding and Incentives, Section 4.1, 
Energy Efficiency Portfolio Standards, Section 4.2, 
Public Benefits Funds for Energy Efficiency, and 
Section 6.1, Portfolio Management Strategies. 

Building a Portfolio of Energy 
Efficiency Investments 

States are developing energy efficiency investment 
portfolios as part of their larger energy strategy. This 
allows states to position themselves for both short-
and long-term energy needs in a way that is cost-
effective, serves diverse constituencies, minimizes 
energy supply and environmental risks, and can help 
reduce price volatility. Determining the appropriate 
mix of energy efficiency measures in an overall ener­
gy efficiency program portfolio typically involves a 
series of interrelated activities: 

• Assessing the potential for energy efficiency to 
meet resource needs and inform funding decisions. 

• Involving stakeholders in planning. 

• Assessing multiple system and customer needs. 

• Considering transmission and distribution (T&D) 
needs. 

• Allocating energy efficiency investments within a 
portfolio. 

• Screening for cost-effectiveness. 

• Developing program plans. 

State and regional approaches for undertaking these 
activities are addressed in this section. 

AAsssseessssiinngg EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall 
As a fundamental step in determining an appropriate 
level of funding for energy efficiency measures, 
states or regions typically conduct studies of the 
potential for increased investments to reduce energy 
use within a specified time frame. The primary goal 
of these analyses is to determine the availability of 
energy efficiency as a resource option (irrespective of 
the policy or funding mechanism for achieving that 
potential). In addition to identifying an appropriate 
level of efficiency investment for a state, potential 
studies provide valuable data that can be used in the 
program planning and design stage. States can use 
this information to: 

• Make the initial case or justification for undertak­
ing the establishment of energy efficiency policies 
and programs. 

• Characterize the current and future potential for 
energy efficiency to identify the most important 
market sectors and end uses for tapping the effi­
ciency resource potential. 

• Obtain detailed information about specific meas­
ures and the broader efficiency market to aid in 
technology screening and program design. 

X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
 B-1 



          

            

          

EEPPAA CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt GGuuiiddee ttoo AAccttiioonn
 

Potential studies typically calculate the following 
types of potential: 

•	 Technical potential assumes the complete penetra­
tion of all energy conservation measures that are 
considered technically feasible from an engineer­
ing perspective. 

•	 Economic potential refers to the subset of techni­
cal potential that is cost-effective when compared 
to supply-side alternatives. 

•	 Maximum achievable potential is the economic 
potential that could be achieved over time under 
the most aggressive program scenario. 

•	 Program potential refers to energy saved as a 
result of a specific program’s funding level and 
incentives. These savings are above and beyond 
what would occur naturally in the absence of any 
market interventions. 

•	 Naturally occurring potential refers to energy saved 
as a result of normal market forces, that is, in the 
absence of any utility or governmental intervention 
(Rufo and Coito 2002, Optimal Energy 2005). 

Efficiency potential studies are typically conducted at 
the state or regional level. In most cases, efficiency is 
assessed across residential, commercial, and industri­
al customer classes. These analyses usually employ 
quantitative analysis of potential combined with 
expert judgment on the feasibility and likely perform­
ance of the measures being assessed. Estimates of 
achievable potential are often based on experiences 
from similar programs around the country. 

The results of energy efficiency potential studies can 
identify untapped opportunities for savings and 
encourage policy development and program imple­
mentation. Recent studies identify economic poten­
tial in the ranges of 13% to 27% for electricity and 
21% to 35% for gas. Achievable potential—the realis­
tic estimate of what can actually be achieved from 
programs—ranges between 10% to 33% for electrici­
ty and 8% to 10% for gas (Nadel et al. 2004). For 
example: 

• The Southwest Energy Efficiency Project (SWEEP) 
found that investing about $9 billion (in 2000 dol­
lars) in efficiency measures from 2003 to 2020 

TThhrreeee LLeevveellss ooff EEffffiicciieennccyy PPootteennttiiaall SSttuuddiieess 

Energy efficiency potential studies can be completed 
across multiple sectors (i.e., an aggregate study), can 
provide greater detail within sectors and sub-markets 
(i.e., a targeted study), or can develop a robust set of 
data for a full range of individual efficiency measures 
(i.e., a detailed study). 

The cost of an aggregate study can range from a low 
of about $20,000 to more than $50,000 depending on the 
size of the state or region and whether all sectors are 
studied. 

Targeted studies typically cost between $50,000 and 
$100,000 depending on scope and detail. These studies 
evaluate intra-sectoral trends and characterize end-
uses such as motors, residential HVAC, and commer­
cial lighting. 

Detailed studies typically include benefit and cost data 
for individual measures and can range from $50,000 for 
a study that examines a limited number of sectors to 
well over $250,000 for a detailed multi-sector analysis 
that includes detail program design recommendations 
(Prindle and Elliot 2006). 

would reap total economic benefits for the 
Southwest region of approximately $37 billion. The 
resulting benefit-cost ratio is about 4.2, with ener­
gy efficiency measures costing, on average, $0.02 
per kilowatt-hour (kWh) saved (SWEEP 2002). 

• In Connecticut, a 2004 study uncovered significant 
energy efficiency potential, with opportunities in 
all sectors. This study found that capturing the 
achievable cost-effective potential for energy effi­
ciency would reduce peak demand by 13% (908 
megawatt [MW]) and electric energy use by 13% 
(4,466 gigawatt-hours [GWh]) by 2012. This would 
result in zero electric load growth from 2003 
through 2012 and achieve net benefits of $1.8 bil­
lion (Connecticut ECMB 2004). 

• New York estimated the potential for a bundled 
increase in energy efficiency and renewable energy, 
and found that the combined effects could reduce 
the state’s annual electricity generation require­
ments by 19,939 GWh in 2012 and by 27,244 GWh 
in 2022. This represents 12.7% and 16.1% of 
expected statewide requirements for those years, 
and is achievable at costs below those of conven­
tional generation (Optimal Energy et al. 2003). 
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• A study for California found that, despite a long 
track record of delivering energy efficiency pro­
grams, energy efficiency resources can play a sig­
nificantly expanded role in the state's electricity 
resource mix over the next decade. With imple­
mentation of all cost-effective program potential, 
the study estimates that growth in peak demand 
could be cut in half. This "advanced efficiency" 
scenario would result in peak savings of 5,900 
MW, energy savings in excess of $20 billion, and 
net benefits of $11.9 billion (Rufo and Coito 2002). 

After identifying the achievable level of energy effi­
ciency, this resource can be compared with the cost 
of supply-side options enabling states to select a 
combination of measures that result in the lowest 
overall costs and largest benefits to utilities and cus­
tomers. In practice, states often accomplish this by 
comparing the “avoided cost” of generation, transmis­
sion, and distribution with the cost of implementing 
energy efficiency. States are finding that accurate 
data on T&D are particularly important when evaluat­
ing efficiency in the context of peak-oriented end 
uses such as air conditioning. In these cases, the 
avoided cost of physically moving electricity may 
equal or exceed the value of the energy savings 
themselves. Another increasingly important consider­
ation for some states is the avoided environmental 
costs of energy efficiency, including air emission 
reductions and water savings (Biewald et al. 2003). 

IInnvvoollvviinngg SSttaakkeehhoollddeerrss iinn PPllaannnniinngg 
There is typically a lag time between the time a poli­
cy mandate is established and the program adminis­
trator develops and implements energy efficiency 
programs. Administrators can take advantage of this 
time period to form an Energy Efficiency Advisory 
Group (often referred to as a Demand-Side 
Management [DSM] Advisory Group). Meetings of 
the advisory group are usually open to all interested 
stakeholders and commonly engage commission 
staff, ratepayer advocates, contractors and suppliers, 
and representatives from all customer classes. The 

program administrator may use the advisory group 
to: 

• Solicit input on program ideas. 

• Solicit input on program design issues. 

• Review draft requests for proposals for program 
implementation assistance. 

• Provide input on evaluation plans. 

• Review draft market assessments and other evalu­
ation reports. 

A key consideration for the stakeholder group is the 
level of experience of the program administrator and 
implementer. For example, a state that has been 
designing and overseeing efficiency programs for two 
decades may take a very different approach than a 
state with little experience in the field. 

AAddddrreessssiinngg CCuussttoommeerr NNeeeeddss 
All customer classes benefit from well-managed 
energy efficiency programs,48 regardless of whether 
they participate directly. However, those who partici­
pate receive both the direct benefit of participation 
and the indirect benefit derived from system-wide 
program savings and reliability enhancements. Since 
all customer classes are typically required to pay into 
energy efficiency programming, many states have 
developed programs that provide direct benefits for 
each of their major customer classes, including: 

• Residential homeowners. 

• Multifamily tenants. 

• Low-income customers. 

• Small business owners. 

• Commercial and industrial (C&I) customers.49 

States with multiple utilities may wish to ensure that 
each service territory receives direct benefits that are 
roughly proportional to the amount paid into the sys­
tem by customers within that service territory. 
However, it is important to address this issue in a way 

48	 For example, an evaluation of the New York State Energy Research and Development Authority (NYSERDA) program concluded: “Total cost savings 
for all customers, including non-participating customers [in New York Energy $mart programs] is estimated to be $196 million for Program activities 
through year-end 2003, increasing to $420 million to $435 million at full implementation” (NYSERDA 2004a). 

49 Some states allow large C&I customers to opt out of paying program costs if they secure comparable efficiency through other means. This is some­
times referred to as “industrial self direction.” 
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that does not constrain program design and imple­
mentation. For example, in a state with multiple utili­
ties, a best practice for a mass-market lighting and 
appliance program is to require a consistent state­
wide program that delivers energy efficient products 
through existing retailer sales channels. Depending on 
program design, it may not be practical or cost-
effective to prove the specific jurisdiction in which a 
particular product was installed. Consequently, utili­
ties and their oversight authority sometimes reach 
advanced agreement that energy savings will accrue 
to each program administrator in proportion to the 
results of their program offering (usually a financial 
incentive to the retailer, manufacturer, or customer). 

Another important customer need is to avoid regula­
tory delay and disruption to energy efficiency servic­
es. To minimize risk, states can define in advance the 
conditions under which program funds can be reallo­
cated, either within a customer class or between 
customer classes. For example, if a high-performing 
and well-subscribed residential program runs out of 
funding and a commercial program is not meeting 
program targets, states can determine whether funds 
should: (1) be redistributed between these two cus­
tomer classes, (2) come from another residential pro­
gram offering, or (3) be forward-funded from a 
future program year. Alternately, if the highly suc­
cessful program is temporarily suspended, states can 
assess the customer service implications, implications 
for future program success, and whether the pro­
gram administrators will be able to re-engage other 
program participants (e.g., suppliers such as retailers 
and contractors) in the future. 

CCoonnssiiddeerriinngg TTrraannssmmiissssiioonn aanndd 
DDiissttrriibbuuttiioonn NNeeeeddss 
State officials and other stakeholders are increasingly 
considering whether funds should be set aside to use 
energy efficiency as a “nonwires” solution to eliminate 
T&D congestion. Such investments have the potential 
to improve the reliability of the electricity grid as a 
whole. Two examples of this approach include: 

• The Connecticut Energy Efficiency Fund directs a 
large share of its resources to the transmission-

constrained southwest region of the state. One-
quarter of all efficiency funding goes to the highly 
constrained Norwalk-Stamford area, while another 
quarter is allocated to the remainder of southwest 
Connecticut. As a result, one-half of the Fund’s 
$60 million is being used to mitigate the state’s 
electricity transmission problem (ECMB 2005). 

• In California, the cost-effectiveness evaluation of 
each energy efficiency program and the overall 
energy efficiency portfolio uses avoided costs that 
include the avoided cost of T&D, which reflects 
locational differences. The California Public 
Utilities Commission (CPUC) takes these T&D con­
straints into account during the final integration 
of all programs into the portfolio plans for each 
utility (CPUC 2005). 

The issue of whether to allow efficiency funds to be 
used to fund “nonwires” solutions is complicated by 
rate design mechanisms in areas of the country 
where there is a regional transmission system and 
multi-state holding companies. While an in-depth 
discussion of this issue is beyond the scope of the 
Guide to Action, states are becoming increasingly 
interested in looking to energy efficiency to alleviate 
T&D congestion. This issue was explored in a 2003 
report sponsored by the New England Demand 
Response Initiative (NEDRI 2003). 

AAllllooccaattiinngg EEffffiicciieennccyy IInnvveessttmmeennttss 
Once an overall funding level is established, program 
administrators conduct further screening of individual 
programs or measures. Program administrators typical­
ly balance their efficiency program investment based 
on the same principles that one would use in evaluat­
ing a stock portfolio. For instance, they may ask: 

• How reliable is the investment? 

• When will it achieve savings? 

• How long will those savings last? 

• What other investments and/or strategies need to 
be considered to offset risk? 

• Is it wise to include some long-term investments? 

At the aggregate portfolio level, many states are able 
to achieve energy savings at an annual levelized 
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Total Resource Cost (TRC) of about 0.02 $/kWh to 
0.04 $/kWh,50 although the cost of individual meas­
ures or programs can be much higher (see Figure 
B.1). Nevertheless, including some higher-cost strate­
gies as a part of a broader energy efficiency portfolio 
may be desirable for a number of reasons; for exam­
ple, higher costs may be acceptable when savings are 
more reliable. Certain practices such as verifying 
proper installation of a home heating and cooling 
system may add costs to a program, but they 
increase confidence that the installed measures will 
actually deliver targeted energy savings and deliver 
other benefits, such as improving indoor air quality 
and comfort. 

Other factors that can be considered include whether 
an efficiency measure delivers energy reductions at 
peak times, reduces water consumption, or offers 
other nonenergy benefits. States may also invest a 
portion of their energy efficiency funding in research 
and development programs that identify and pro­
mote emerging technologies, practices, and program 
models. 

SSccrreeeenniinngg ffoorr CCoosstt--EEffffeeccttiivveenneessss 
Once policies, funding levels and mechanisms, and 
relative portfolio allocations have been established, 
organizations charged with overseeing energy effi­
ciency resources usually analyze more in-depth data 
on cost-effectiveness to further screen programs and 
measures before approving final program plans. 

Many states incorporate cost-effectiveness analysis 
into the design and evaluation of their programs. 
This helps ensure the effective use of public funds 
and can be used to compare program and technology 
performance with the aim of developing effective 
future programs. Cost-effectiveness tests commonly 
used by states are shown in Table B.1. 

One frequently used basic economic assessment tool 
is the TRC Test. This test assesses the net lifetime 
benefits and costs of a measure or program, 
accounting for both the utility and program partici­
pant perspectives. As with other cost-effectiveness 
tests, if the benefit-cost ratio is greater than one, it 
is deemed to be cost-effective. If applied at a portfo­
lio level, individual measures and programs can then 

50 The TRC takes into account program administration costs and the full incremental costs of a technology or measure regardless of who pays those costs. 
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TTaabbllee BB..11:: CCoommmmoonn CCoosstt--EEffffeeccttiivveenneessss TTeessttss
 

TTyyppee ooff TTeesstt DDeessccrriippttiioonn 

Total Resource Cost 
(TRC) Test 

Compares the total costs and benefits of 
a program, including costs and benefits 
to the utility and the participant and the 
avoided costs of energy supply. 

Societal Test Similar to the TRC Test, but includes the 
effects of other societal benefits and 
costs such as environmental impacts, 
water savings, and national security. 

Program 
Administrator Test 

Assesses benefits and costs from the 
program administrator's perspective 
(e.g., benefits of avoided fuel and oper­
ating and capacity costs compared to 
rebates and administrative costs). 

Participant Test Assesses benefits and costs from a par­
ticipant's perspective (e.g., reductions in 
customers' bills, incentives paid by the 
utility, and tax credits received as com­
pared to out-of-pocket expenses such 
as costs of equipment purchase, opera­
tion, and maintenance). 

Rate Impact 
Measure 

Assesses the effect of changes in rev­
enues and operating costs caused by a 
program on customers' bills or rates. 

SSoouurrccee:: UUNNEEPP 11999977.. 

be further screened based on the extent to which 
benefits exceed costs and on other portfolio consid­
erations mentioned previously in this section. 

Sometimes states use a combination of tests to exam­
ine the program impacts from different perspectives. In 
Iowa, for example, the state legislature directed the 
Iowa Utilities Board to use several cost-effectiveness 
tests (i.e., the Societal Test, Utility Cost Test, Rate 
Impact Measure, and Participant Test) in evaluating the 
overall cost-effectiveness of its energy efficiency plans. 

States wishing to consider the non-electric implica­
tions for energy use and energy savings may use the 
Societal Test, which incorporates a broader set of fac­
tors than the TRC Test. The Program Administrator 
and Participant Tests are sometimes used to help 
design programs and incentive levels, rather than as a 
primary screen for overall cost-effectiveness. For 
example, California recently proposed adding the 
Program Administrator Test as a secondary screening 

measure to ensure that utilities do not provide exces­
sive financial incentives to program participants. 

If using only one test, states are moving away from 
the Rate Impact Measure (RIM) Test because it does 
not account for the interactive effect of reduced 
energy demand from efficiency investments on 
longer term rates and customer bills. Under the RIM 
test, any program that increases rates would not 
pass, even if total bills to customers are reduced. In 
fact, there are instances where measures that 
increase energy use pass the RIM Test. 

While many utilities and PUCs express program per­
formance in terms of benefit-cost ratios, expressing 
program costs and benefits in terms of dollars per 
kilowatt-hour ($/kWh) is also useful because it is 
easy to relate to the cost of energy. Consumers and 
legislators can relate this metric to the cost of ener­
gy in their own area, while utilities and regulators 
can compare this value to the avoided costs of ener­
gy supply. 

The cost-effectiveness tests chosen by a regulatory 
organization during the initial screening phase are 
usually used to evaluate and recalculate savings 
throughout the life cycle of a program or portfolio to 
ensure that results are consistent with expectations 
and to assess program impacts. Additional resources 
on cost-benefit tests are provided in the Information 
Resources section on page B-14. 

DDeevveellooppiinngg PPrrooggrraamm PPllaannss 
The program oversight authority typically requires 
program administrators to submit detailed program 
plans for approval before beginning program imple­
mentation. At a minimum, good program plans 
include the following information for the overall pro­
gram and for the individual programs that comprise 
the overall approach: 

• Program descriptions. 

• Program goals and objectives. 

• Budgets. 

• kW and kWh goals including anticipated annual 
energy savings and lifetime energy savings. 
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• Benefits and costs. 

• Marketing and implementation strategies. 

• Major milestones. 

• Evaluation plans (including identification of met­
rics for program success) (EPA 2006). 

States can require program administrators to use 
either a deemed savings or measured savings 
approach when assessing the potential energy savings 

of program measures. Deemed savings are the per 
unit energy savings that are claimed for specific 
measures; this approach is appropriate for estimating 
potential savings of common energy efficiency meas­
ures. The measured savings approach is more applica­
ble for customized measures and large-scale projects 
(see box, Determining Whether to Use “Deemed” or 
“Measured Savings” Approaches to Quantify Energy 
Benefits). 

DDeetteerrmmiinniinngg WWhheetthheerr ttoo UUssee ““DDeeeemmeedd”” oorr ““MMeeaassuurreedd SSaavviinnggss”” AApppprrooaacchheess ttoo QQuuaannttiiffyy EEnneerrggyy 
BBeenneeffiittss 

Two methods for assessing savings from energy efficiency programs are the deemed savings and measured savings 
approaches. Both methods can be used on a prospective basis during the energy efficiency planning phase. This 
gives states a sense of the savings potential associated with a given portfolio of investments. Some states, particular­
ly those with aggressive timelines for implementing energy efficiency programs, are coming to advanced agreement 
on which measures in an efficiency portfolio can be estimated using “deemed” savings and which programs or proj­
ects will require “measured” savings approaches. 

Deemed savings usually apply to the most common energy efficiency measures. Deemed savings values are the per 
unit energy savings values that can be claimed from installing specific measures. Since they are agreed upon 
between the program oversight authority and the energy efficiency program administrator, deemed savings can help 
alleviate some of the guesswork in program planning and design. Deemed savings values are then used as inputs by 
the program administrator in screening for cost-effectiveness and developing program plans. If a utility receives 
financial incentives for implementing efficiency programs, deemed savings can also become the basis for incentive 
claims. Therefore, it is important to consider the suitability of deemed savings approaches for different types of pro­
grams and measures and to include requirements for periodic review of deemed savings values in program evalua­
tion, monitoring, and verification activities in advance of policy setting. In general, deemed savings approaches are 
most reliable for the following types of measures: 

•	 Technologies that typically deliver energy savings independent of human factors such as contractor installation 
practices or consumer behavior (e.g., plug-in products). 

•	 Technologies that have a clear standard by which to compare efficient and less efficient products (e.g., the Federal 
National Appliance Energy Conservation Act [NAECA] Standard or ENERGY STAR designation). 

•	 Technologies that have been promoted by other efficiency programs; that have well-established usage patterns, 
measure life, and performance history; and where usage is not driven by weather. 

•	 Plug-load technologies that are weather sensitive (e.g., room air conditioners and dehumidifiers). Additional analy­
ses can be performed to develop reasonable deemed savings values for technologies installed in each climate 
zone within a state or service territory. 

States that use deemed savings values include New Jersey, Texas, California, and Vermont. Relevant documents and 
materials from these states can be found in the Information Resources section on page B-14. 

Measured savings approaches require a high level of rigor and may involve the application of end-use metering, 
billing regression analysis, or computer simulation. Measured savings approaches are usually used for custom meas­
ures and large-scale projects. These approaches add to administrative costs but may provide more accurate savings 
information. In the planning stage, a utility or other program administrator typically develops savings estimates from 
the bottom up trying to anticipate the mix of measures that will be involved in a particular project or program. As pro­
grams mature over time, utilities usually improve their ability to forecast the measures that will be installed in custom 
programs. However, because it is difficult to anticipate the interactive effects of specific technologies in complex and 
variable building systems, it is important to verify measured savings for these types of programs. 
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Program administrators usually have about three 
months to develop and submit their program plans. 
Similarly, oversight authorities typically need about 
three months to review and approve or suggest mod­
ifications to plans. In order to ensure programs are 
implemented as quickly as possible once approved, 
program administrators issue requests for proposals 
during this time period (if they did not do so earlier) 
and contracts decisions are made contingent upon 
approval by the oversight authority (Geller 2006). 

Evaluating Energy Efficiency 
Investments 
Evaluation is important for sustaining the success of 
and support for energy efficiency programs and for 
helping to determine future investment strategies. 
Unless program overseers can show concrete and 
robust program results in line with their stated objec­
tives, decisionmakers may not re-authorize the pro­
gram, the program may become vulnerable to funding 
shifts or other forms of erosion, and public funds may 
be poorly spent. State policymakers are promoting 
evaluation requirements both during program devel­
opment and after program implementation. 

Key elements of state evaluation programs are 
shown in the box, Best Practices: Evaluating Energy 
Efficiency Programs. Four key aspects of an effective 
evaluation strategy are addressed below: 

• Addressing multiple objectives. 

• Managing evaluation activities. 

• Measuring energy savings. 

• Coordinating with other states and regions. 

AAddddrreessssiinngg MMuullttiippllee OObbjjeeccttiivveess 
Evaluation is used to inform ongoing decisionmaking, 
improve program delivery, verify energy savings 
claims, and justify future investment in energy effi­
ciency as a reliable energy resource. Engaging in 
evaluation during the early stages of program devel­
opment can save time and money by identifying pro­
gram inefficiencies and suggesting how program 
funding can be optimized. It also helps ensure that 
critical data are not lost. 

BBeesstt PPrraaccttiicceess:: EEvvaalluuaattiinngg EEnneerrggyy EEffffiicciieennccyy 
PPrrooggrraammss 

•	 Evaluate programs regularly, rigorously, and cost-
effectively. 

•	 Use methods that have been proven over time in 
other states, adapting them to state-specific needs. 

•	 Provide both “hard numbers” on quantitative impacts 
and process feedback on the effectiveness of pro­
gram operations and methods for improving delivery. 

•	 Use independent third parties, preferably with 
strong reputations for quality and unbiased analysis. 

•	 Measure program success against stated objec­
tives, providing information that is detailed enough 
to be useful and simple enough to be understand­
able to nonexperts. 

•	 Provide for consistent and transparent evaluations 
across all programs and administrative entities. 

•	 Communicate results to decisionmakers and stake­
holders in ways that demonstrate the benefits of the 
overall program and individual market initiatives. 

•	 Maintain a functional database that records cus­
tomer participation over time and allows for report­
ing on geographical and customer class results. 

Some states incorporate specific reporting and evalu­
ation requirements into their energy plans and 
include feedback loops to guide future iterations of 
the plan. For example, Oregon’s Biennial Energy Plan 
(2003–2005) includes a section that reviews the pre­
vious year’s achievements. The Iowa Department of 
Natural Resources prepares a comprehensive energy 
plan update every two years, reporting on energy 
consumption and progress in improving energy effi­
ciency and expanding renewable energy use. Many 
states require evaluation activities to be incorporated 
into an ongoing program planning, design, imple­
mentation, and evaluation cycle to meet multiple 
objectives. For example, the New York State Energy 
Research and Development Agency (NYSERDA) con­
ducts evaluations to: 

• Identify program goals and key output and outcome 
measures that provide indicators of program success. 

• Review measurement and verification (M&V) pro­
tocols used to evaluate programs and verify energy 
savings estimates to determine if estimates are 
reasonably accurate. 
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• Evaluate program processes to determine how and 
why programs deliver or fail to deliver expected 
results. 

• Characterize target markets, determine changes 
observed in the market, and identify the extent to 
which these changes can be attributed to the 
state’s energy efficiency programs. 

• Communicate with decisionmakers and stakehold­
ers about the benefits of the overall efficiency 
program and results of individual programs. 

• Refine program delivery models based on evalua­
tion findings (NYSERDA 2004b). 

Evaluation addresses different objectives at various 
stages of program design and implementation. Thus, 
what is measured depends on the implementation 
phase and the specific program component being 
evaluated. Table B.2 presents a hypothetical example 
of when evaluation activities could be conducted 
throughout the life of a program, recognizing that 
program evaluation is a dynamic process. 

MMaannaaggiinngg EEvvaalluuaattiioonn AAccttiivviittiieess 
Since evaluation is complex, and different types of 
evaluation are needed at various stages of program 
design and implementation, states may wish to tap 
into their energy efficiency advisory group, form a 

TTaabbllee BB..22:: EExxaammpplleess ooff EEvvaalluuaattiioonn AAccttiivviittiieess bbyy EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm PPhhaassee
 

PPrrooggrraamm PPhhaassee CCoommmmoonn EEvvaalluuaattiioonn AAccttiivviittiieess 

Pre-Program Research and 
Assessment 

• Perform needs assessment. 
• Establish baseline and research markets. 

• Perform scoping study (e.g., define program 
objectives). 

Program Design, Research, and 
Evaluation 

• Develop and document theory of how 
program will work (i.e., a “program logic 
model”). 

• Define program outcomes. 
• Assess cost-effectiveness. 
• Establish indicators of, and metrics for, 

program performance. 

• Identify data sources and specify data quality 
objectives. 

• Establish evaluation management plan. 
• Incorporate program refinements into formal 

program design. 

Pilot Program • Test concepts and program logic. 
• Measure participant satisfaction. 
• Assess measurement methods and program 

scope. 

• Incorporate program refinements into formal 
program design. 

• Analyze implementation processes. 

Full-Scale Implementation • Track and monitor established indicators. 
• Report on program performance according 

to planned schedule. 
• Introduce program refinements. 
• Incorporate program refinements into 

formal program design. 

• Adjust data collection and reporting needs as 
necessary. 

• Analyze implementation processes. 

Mature Program • Reassess adequacy of program logic; 
update as needed. 

• Estimate costs and benefits. 
• Assess progress against indicators. 
• Report on progress toward goals. 
• Introduce program refinements. 

• Incorporate program refinements into formal 
program design. 

• Assess measurement methods. 
• Assess program effectiveness in terms of 

end results. 
• Assess impacts attributable to the program. 

SSoouurrccee:: CCoommppiilleedd bbyy EEPPAA bbaasseedd oonn mmuullttiippllee ssoouurrcceess.. 
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separate evaluation advisory group, or hire a profes­
sional advisor to guide evaluation investments. These 
entities can help assess available resources, identify 
and help prioritize evaluation activities, determine 
areas of uncertainty in a program or portfolio, and 
assess the maturity of a program. For example, advi­
sors can be used to help identify and prioritize which 
assumptions used in the portfolio planning and cost-
effectiveness screening process may need to be 
reassessed based on the parameters that are most 
uncertain or sensitive (e.g., if estimated incorrectly, 
could greatly affect overall savings estimates) or the 
programs or measures that account for the majority of 
portfolio savings estimates. Parameters may include: 

• Hours of use. 

• Assumed life of the measure (e.g., number of years 
that the product, home, or building will perform 
efficiently). 

• Individual customer’s interaction with the product, 
home, or building. 

• Accuracy of engineering estimates (e.g., how a 
product performs in a lab or engineering simulation 
compared with how it performs after installation). 

Identifying and reassessing potential weaknesses 
early in the process can help improve subsequent 
year program plans and forecasts and help ensure 
that no major surprises are uncovered during the 
impact evaluation process (described below in 
Conducting Impact Evaluation). In addition, an advi­
sory group can help determine which evaluation 
activities are best managed by the implementing 
organization and which should be managed by 
another, third-party organization. The California 
Measurement Advisory Council (CALMAC) is an 
example of a highly sophisticated advisory group. 
CALMAC provides the state with a forum for devel­
oping, implementing, and reviewing evaluation stud­
ies related to its public benefits fund [PBF]-based 
energy efficiency programs (CALMAC 2005). 

MMeeaassuurriinngg EEnneerrggyy SSaavviinnggss 
States are measuring their energy efficiency savings 
using strategies and protocols that are increasingly 
credible, transparent, and consistently applied. The 
main elements and issues to be considered when 
conducting an impact evaluation, evaluating a mar-
ket-based efficiency program, or adopting project-
level M&V protocols are described as follows. 

Conducting Impact Evaluation 
An evaluation of program impacts is designed to 
identify and measure energy savings and other pro­
gram impacts. Impact evaluation assesses the net 
effect of a program by comparing program impacts 
with an estimate of what would have happened in 
the absence of a program. In the context of energy 
efficiency, this typically includes an estimate of the 
energy reduction and peak reduction impacts. Impact 
evaluations review each of the assumptions used in 
energy and peak savings claims, in addition to the 
current market penetration of the energy-efficient 
product or service compared to the baseline. 

Impact evaluation also typically addresses the impact 
of “free riders” (i.e., people who participate in the 
energy efficiency program, but who would have 
taken the energy efficiency action without the pro­
gram) and sometimes addresses “free drivers” (i.e., 
people who are influenced into action by the pro­
gram, but don’t participate in the program). Several 
states, including New York, California, Connecticut, 
Oregon, and Wisconsin, have conducted comprehen­
sive impact evaluations of their PBF programs for 
energy efficiency. For example, NYSERDA measures 
and tracks its PBF investments and conducts quarter­
ly and annual evaluations of the Energy $mart pro­
gram. It analyzes the cost-effectiveness of the 
program, permanent and peak-load energy and 
cost-savings to customers, economic impacts, and 
reductions in greenhouse gases and criteria pollu­
tants (NYSERDA 2004b). 
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Considerations for Market-Based Energy 
Efficiency Programs 
Market-based energy efficiency programs are 
designed to create a lasting change in the availabili­
ty and selection of energy-efficient alternatives. In 
addition, benefits of a market-based program design 
include greater adoption of efficiency offerings and 
spillover effects (i.e., the effect of a program to 
induce other customers to invest in energy efficiency 
even without a program incentive). These programs 
often rely on existing market channels (e.g., retailers 
and contractors) for delivery and operate on the 
principle that inherent barriers need to be overcome 
for a customer to choose an energy-efficient prod­
uct, home, building, or service. Market-based effi­
ciency programs deploy a series of interventions to 
overcome those barriers and foster lasting change. 

Market-based energy efficiency programs can be a 
highly cost-effective part of an energy efficiency pro­
gram portfolio, but because they interact with estab­
lished markets for products and services—and in many 
cases work closely with national programs such as 
ENERGY STAR (ENERGY STAR 2005)—it is important 
that new programs establish and document baselines 
and articulate program theory or logic from the 
onset. Establishing a baseline involves determining 
the current market share for the high-efficiency prod­
uct or service and then projecting how the market 
would change over time in the absence of the pro­
gram. Articulating the program theory or logic 
involves assessing the barriers to greater adoption, 
the program activities or interventions that will over­
come these barriers, and the indicators that will be 

used to determine if the program is working as antici­
pated. Sample barriers, interventions, and indicators 
are summarized in Table B.3. Documenting the baseline 
and program theory lays the foundation for assessing 
and correcting problems with program design and sets 
the stage for eventual impact evaluation. 

Adopting Project-Level Measurement and 
Verification (M&V) Protocols 
Many states with active energy efficiency programs 
rely on accepted practices and methods approved by 
their respective regulatory commissions as the basis 
for measuring and verifying energy efficiency sav­
ings. Some states (e.g., Texas and California) have 
gone further and documented the key assumptions 
used to calculate energy and demand savings in a 
technical reference manual, providing a level of 
transparency. Other states reference specific verifica­
tion protocols (i.e., specifying a required verification 
methodology or level of rigor). Without formal evalu­
ation protocols, states will not have access to readily 
available and transparent energy savings data. 

To improve the consistency, accuracy, and compara­
bility of their efficiency initiatives, a number of 
states have adopted the International Performance 
Measurement and Verification Protocol (IPMVP). The 
IPMVP is an accepted industry standard that provides 
an overview of best practice techniques for verifying 
energy savings from facility-level and other efficien­
cy initiatives. It is used by California, Florida, Iowa, 
Texas, New York, and Illinois to support system plan­
ning needs, clean energy portfolio standards, and 
carbon reduction programs (IPMVP 2005). EPA also 

TTaabbllee BB..33:: IIssssuueess ttoo CCoonnssiiddeerr WWhheenn DDooccuummeennttiinngg EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm LLooggiicc
 

BBaarrrriieerrss IInntteerrvveennttiioonnss MMiidd TTeerrmm IInnddiiccaattoorrss LLoonngg TTeerrmm IInnddiiccaattoorrss 

• Lack of awareness. 
• Lack of supply. 
• Higher first cost. 

• Consumer education. 
• Supplier education and 

incentives. 
• Education on reduced 

operating costs. 
• Financial incentives (e.g., 

rebate, buy-down). 

• Increased awareness. 
• Increased supply of product 

or service. 
• Increased knowledge. 
• Use of financial incentive. 

• Behavior change. 
• Change in manufacturing 

practice. 
• Reduction in price premium. 

SSoouurrccee:: CCoommppiilleedd bbyy EEPPAA bbaasseedd oonn mmuullttiippllee ssoouurrcceess.. 
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recommends the protocol to states participating in 
the NO SIP Call program.51 The objectives of thex 
IPMVP are to: 

• Increase certainty, reliability, and savings level 
(with a focus on the persistence of savings several 
years after installation). 

• Reduce transaction costs by providing an inter­
national, industry consensus approach and 
methodology. 

• Reduce financing costs by providing project M&V 
standardization, thereby allowing project bundling 
and pooled project financing. 

• Provide a basis for demonstrating emission reduc­
tion and delivering enhanced environmental quality. 

• Provide a basis for negotiating contractual terms 
to ensure that an energy efficiency project 
achieves or exceeds its goals of saving money and 
improving energy efficiency (Seattle 2006). 

The IPMVP provides a flexible set of M&V approach­
es (see Options A, B, C and D in Table B.4) for evalu­
ating energy savings in buildings. These four options 
are designed to match project costs and savings 
requirements with particular efficiency measures 
and technologies (Fine and Weil 2000). Each option 
is applicable to different programs and projects 
based on factors such as the complexity of the effi­
ciency measures under evaluation and the risk 
expectations. Accordingly, each option varies in 
accuracy and cost of implementation, as well as 
strengths and limitations. 

CCoooorrddiinnaattiinngg wwiitthh OOtthheerr SSttaatteess aanndd 
RReeggiioonnss 
State adoption of evaluation protocols is critical as 
policymakers and regulators turn to energy efficiency 
as a least-cost, short-term strategy to help meet 
regional transmission needs, offset increasing energy 
costs, and comply with multi-state commitments to 
reduce air emissions. States are increasingly comple­
menting their existing energy efficiency policies (e.g., 
building energy codes, appliance standards, and public 

benefits charge-funded programs) with strategies that 
treat efficiency as a resource in the context of region­
al energy system and environmental frameworks. 
States can adopt credible and transparent evaluation 
protocols to advance a range of regional policies and 
initiatives, including the following: 

•	 Integrating Energy Efficiency into Resource 
Procurement Processes. Developing consistent pro­
tocols to measure, verify, and report efficiency sav­
ings in a region can help states and regions evalu­
ate the energy efficiency resource on a comparable 
basis with electricity generation resources in the 
context of clean energy portfolio standards, portfo­
lio management, and demand response programs. A 
common evaluation protocol allows efficiency sav­
ings to be readily compared, aggregated, and ulti­
mately integrated into broader system plans. 

•	 Serving As the Basis for Documenting Emission 
Reductions Associated with Energy Efficiency 
Programs/Projects. As states and regions encour­
age energy efficiency as an emission reduction 
strategy under regulatory “cap and trade” pro­
grams, accurate and transparent evaluation proto­
cols for energy savings are necessary to document 
reductions and secure credits associated with 
energy efficiency programs and projects. Texas and 
Wisconsin are among the states and regions that 
have analyzed the emission impacts associated 
with their state’s energy efficiency programs. In 
Wisconsin, the evaluation team developed emis­
sion factors for the marginal generating units for 
different time periods (e.g., peak and off-peak 
hours during the winter and summer) and used 
these factors to analyze the effects of different 
energy efficiency programs (Erickson et al. 2004). 

•	 Improving Regional Energy Efficiency Modeling and 
Forecasting. Various state and regional energy 
modeling efforts (e.g., efficiency potential studies 
and regional climate change modeling) require a 
consistent characterization of energy efficiency 
projects and programs. This includes estimates of 
savings and costs, as well as how efficiency savings 
assumptions are likely to change in the future. 

51	 These and other M&V resources are described in the EPA report, Creating an Energy Efficiency and Renewable Energy Set-Aside in the NO Budget 
Trading Program: Measuring and Verifying Energy Savings (EPA forthcoming). 
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TTaabbllee BB..44:: IIPPMMVVPP MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn OOppttiioonnss
 

MM&&VV OOppttiioonn HHooww SSaavviinnggss AArree CCaallccuullaatteedd CCoosstt TTyyppiiccaall AApppplliiccaattiioonnss 

OOppttiioonn AA.. PPaarrttiiaallllyy MMeeaassuurreedd 
RReettrrooffiitt IIssoollaattiioonn:: Savings deter­
mined by partial field measure­
ment of the energy use of the 
system to which a measure was 
applied, separate from the ener­
gy use of the rest of the facility. 
Focuses on physical assess­
ment of equipment changes to 
ensure the installation is to 
specification. Key performance 
factors (e.g., lighting wattage or 
chiller efficiency) are deter­
mined with spot or short-term 
measurements. Operational fac­
tors (e.g. lighting operating 
hours or cooling ton-hours) are 
stipulated based on analysis of 
historical data or spot/short­
term measurements. 
Performance factors and proper 
operation are measured or 
checked annually. 

Engineering calculations using 
spot or short-term measure­
ments, computer simulations, 
and/or historical data. 

Dependent on number of meas­
urement points. Approximately 
1% to 5% of project construc­
tion cost of items subject to 
M&V. 

Lighting retrofit where power 
draw is measured periodically. 
Operating hours of the lights are 
assumed to be one-half hour 
per day longer than a store’s 
open hours. 

OOppttiioonn BB.. RReettrrooffiitt IIssoollaattiioonn:: Engineering calculations using Dependent on number and type Application of controls to vary 
Savings determined after proj­ metered data. of systems measured and the the load on a constant speed 
ect completion by short-term or term of analysis/metering. pump using a variable speed 
continuous measurements Typically 3% to 10% of project drive. Electricity use is meas­
taken throughout the term of the construction cost of items sub­ ured by a kWh meter installed 
contract at the device or system ject to M&V. on the electrical supply to the 
level. Performance and opera- pump motor. In the base year, 
tions factors are monitored. this meter is in place for a week 

to verify constant loading. The 
meter is in place through the 
post-retrofit period to track vari­
ations in energy use. 

OOppttiioonn CC.. WWhhoollee FFaacciilliittyy:: After 
project completion, savings 
determined at the “whole-build­
ing” or facility level using cur­
rent year and historical utility 
meter (gas or electricity) or sub-
meter data. Short-term or con­
tinuous measurements are 
taken throughout the post-
retrofit period. 

Analysis of utility meter (or sub-
meter) data using techniques 
from simple comparison to mul­
tivariate (hourly or monthly) 
regression analysis. 

Dependent on number and com­
plexity of parameters in analy­
sis. Typically 1% to 10% of proj­
ect construction cost of items 
subject to M&V. 

Multi-faceted energy manage­
ment program affecting many 
systems in a building. Energy 
use is measured by gas and 
electric utility meters for a 
twelve-month base year period 
and throughout the post-retrofit 
period. 

OOppttiioonn DD.. CCaalliibbrraatteedd SSiimmuullaattiioonn:: Calibrated energy simulation/ Dependent on number and com­ Multi-faceted energy manage-
Savings determined through modeling; calibrated with hourly plexity of systems evaluated. ment program affecting many 
simulation of facility compo- or monthly utility billing data Typically 3% to 10% of project systems in a building but where 
nents and/or the whole facility. and/or end-use metering. construction cost of items sub- no base year data are available. 
Simulation routines must be ject to M&V. Post-retrofit period energy use 
demonstrated to adequately is measured by gas and electric 
model actual energy perform- utility meters. Base year energy 
ance measured in the facility. use is determined by simulation 

using a model calibrated by the 
post-retrofit period utility data. 

SSoouurrcceess:: IIPPMMVVPP 22000022 aanndd SSeeaattttllee 22000066.. 
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•	 Incorporating energy efficiency more effectively 
into regional electric power system planning. 
Consistent evaluation and reporting protocols are 
necessary to determine the total impact that ener­
gy efficiency can have within a regional electricity 
system. Similarly, a common reporting protocol 
allows two or more adjoining power pools to 
ensure consistency when analyzing interchange 
and trade activities. 

•	 Assessing the impact of energy efficiency on reduc­
ing natural gas demand for electric power genera­
tion. Energy efficiency can play a significant role 
in reducing forecasted natural gas demand. 
Common protocols for efficiency savings help poli­
cymakers, system planners, and other analysts 
increase the accuracy and reliably of estimates of 
the impact that efficiency initiatives can have on 
natural gas demand. 

Information Resources 

DDeevveellooppiinngg PPrrooggrraamm CCoosstt EEssttiimmaatteess 

•	 Improving the comparability of energy efficiency 
program cost and value in a region. Greater consis­
tency in the methods used to determine the cost 
(e.g., $/kWh) and value (e.g., avoided generation, 
and T&D costs) of energy efficiency projects and 
programs allows for better comparison of efficien­
cy relative to other resources. It also allows policy-
makers, regulators, program administrators, and 
other parties to more reliably compare program 
performance across states (NEEP 2006). 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

CCaalliiffoorrnniiaa RReegguullaattoorryy––EEnneerrggyy EEffffiicciieennccyy FFiilliinnggss. Monthly Program Reports. This 
Web site contains monthly program reports on energy efficiency filed by 
Southern California Edison. 

www.sce.com/AboutSCE/Regulatory/ 
eefilings/MonthlyReports.htm 

MMiinnnneessoottaa EElleeccttrriicc aanndd GGaass CCoonnsseerrvvaattiioonn IImmpprroovveemmeenntt PPrrooggrraamm BBiieennnniiaall PPllaann ffoorr 
22000055 aanndd 22000066. Docket No. E, G002/CIP-04. Submitted to the Minnesota 
Department of Commerce by Xcel Energy. June 1, 2004. 

URL not available. 

NNeeww YYoorrkk NNeeww YYoorrkk EEnneerrggyy $$mmaarrtt PPrrooggrraamm CCoosstt--EEffffeeccttiivveenneessss AAsssseessssmmeenntt. This 
report is a benefit-cost analysis to assess the cost-effectiveness of 18 
individual New York Energy $mart public benefits programs. 

http://www.nyserda.org/Energy_ 
Information/ContractorReports/Cost 
-Effectiveness_Report_June05.pdf 

NNoorrtthhwweesstt TThhee FFiifftthh NNoorrtthhwweesstt EElleeccttrriicc PPoowweerr aanndd CCoonnsseerrvvaattiioonn PPllaann. Document 
2005-7. This plan is a blueprint for an adequate, low-cost, and low-risk 
energy future. Technical appendices include conservation cost-
effectiveness methodologies. 

http://www.nwcouncil.org/energy/ 
powerplan/plan/Default.htm 

VVeerrmmoonntt EEffffiicciieennccyy VVeerrmmoonntt.. 22000022 AAnnnnuuaall RReeppoorrtt. The Power of Efficient Ideas. 
This summary highlights the 2002 accomplishments of Efficiency 
Vermont. 

http://www.efficiencyvermont.org/ 
index.cfm?L1=292&L2=535&L3=537 
&sub=bus 

or 
Contact Efficiency Vermont at 1-888­
921-5990. 
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CCoosstt--EEffffeeccttiivveenneessss TTeessttss 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

CCaalliiffoorrnniiaa TThhee CCaalliiffoorrnniiaa SSttaannddaarrdd PPrraaccttiiccee MMaannuuaall:: EEccoonnoommiicc AAnnaallyyssiiss ooff DDeemmaanndd 
SSiiddee PPrrooggrraammss aanndd PPrroojjeeccttss. This manual describes cost-effectiveness 
procedures for conservation and load management programs from four 
major perspectives: Participant, Ratepayer Impact Measure (RIM), 
Program Administrator Cost (PAC), and Total Resource Cost (TRC). A fifth 
perspective, the Societal test, is treated as a variation on the TRC test. 

http://drrc.lbl.gov/pubs/CA-SPManual­
7-02.pdf 

OOrreeggoonn CCoosstt EEffffeeccttiivvee PPoolliiccyy aanndd GGeenneerraall MMeetthhooddoollooggyy ffoorr tthhee EEnneerrggyy TTrruusstt ooff 
OOrreeggoonn. This report describes the Energy Trust of Oregon’s policy for 
analyzing the cost-effectiveness of its energy efficiency investments. 
This policy encompasses three generic perspectives—Consumer, Utility 
System, and Societal. 

http://www.energytrust.org/Pages/ 
about/library/policies/4.06_ 
CostEffect.pdf 

AAllll SSttaatteess TToooollss aanndd MMeetthhooddss ffoorr IInntteeggrraatteedd RReessoouurrccee PPllaannnniinngg:: IImmpprroovviinngg EEnneerrggyy 
EEffffiicciieennccyy aanndd PPrrootteeccttiinngg tthhee EEnnvviirroonnmmeenntt. This report provides informa­
tion on calculating and analyzing the cost effectiveness of energy con­
servation measures against supply-side options, as well as methods for 
integrated resource planning. 

http://uneprisoe.org/IRPManual/ 
IRPmanual.pdf 

DDeeeemmeedd SSaavviinnggss
 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

CCaalliiffoorrnniiaa 22000055 MMeeaassuurree CCoosstt SSttuuddyy. Final Report. CALMAC Study ID: PGE0235.01 
This report provides cost information on the non-weather-sensitive and 
weather-sensitive residential and nonresidential measures and refrigera­
tion measures that are included in the Database for Energy Efficiency 
Resources (DEER) and used by energy efficiency program planners in 
California to estimate potential demand and energy savings and costs. 

http://calmac.org/publications/ 
MCS_Final_Report.pdf 

NNeeww JJeerrsseeyy NNeeww JJeerrsseeyy CClleeaann EEnneerrggyy PPrrooggrraamm PPrroottooccoollss ttoo MMeeaassuurree RReessoouurrccee 
SSaavviinnggss. These protocols were developed to measure energy capacity 
and other resource savings. Specific protocols are presented for each 
eligible measure and technology. 

http://www.njcleanenergy.com/media/ 
Protocols.pdf 

TTeexxaass DDeeeemmeedd SSaavviinnggss,, IInnssttaallllaattiioonn && EEffffiicciieennccyy SSttaannddaarrddss.. RReessiiddeennttiiaall aanndd 
SSmmaallll CCoommmmeerrcciiaall SSttaannddaarrdd OOffffeerr PPrrooggrraamm,, aanndd HHaarrdd--ttoo--RReeaacchh SSttaannddaarrdd 
OOffffeerr PPrrooggrraamm. This document contains all of the approved energy and 
peak demand deemed savings values established for energy efficiency 
programs in Texas. 

http://www.puc.state.tx.us/rules/ 
subrules/electric/25.184/25.184fig(d) 
(1).pdf 

VVeerrmmoonntt TTeecchhnniiccaall RReeffeerreennccee UUsseerr MMaannuuaall ((TTRRMM)) NNoo.. 44--1199. MMeeaassuurree SSaavviinnggss 
AAllggoorriitthhmmss aanndd CCoosstt AAssssuummppttiioonnss TThhrroouugghh PPoorrttffoolliioo 1199. Efficiency 
Vermont provides a set of deemed-savings methods in this manual. 

http://www.efficiencyvermont.org/ 
or 
Contact Efficiency Vermont at 1-888­
921-5990. 

X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
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NNaattiioonnaall EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall AAnnaallyysseess
 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

EEmmeerrggiinngg EEnneerrggyy--SSaavviinngg TTeecchhnnoollooggiieess aanndd PPrraaccttiicceess ffoorr tthhee BBuuiillddiinnggss SSeeccttoorr AAss ooff 22000044. 
This study identifies new research and demonstration projects that could help advance 
high-priority emerging technologies, as well as new potential technologies and practices 
for market transformation activities. 

http://aceee.org/pubs/a042toc.pdf 

AA RReessppoonnssiibbllee EElleeccttrriicciittyy FFuuttuurree:: AAnn EEffffiicciieenntt,, CClleeaanneerr aanndd BBaallaanncceedd SScceennaarriioo ffoorr tthhee UU..SS.. 
EElleeccttrriicciittyy SSyysstteemm. This report develops a scenario for the future evolution of the electric 
power system in the U.S., including increased investment in energy efficiency and in 
renewable and distributed generating technology, and compares it with the current situa­
tion. 

http://uspirg.org/reports/AResponsible 
ElectrictyFuture.pdf 

SScceennaarriiooss ffoorr aa CClleeaann EEnneerrggyy FFuuttuurree,, 22000000. This document reflects efforts of the 
Interlaboratory Working Group, commissioned by the U.S. Department of Energy, to exam­
ine the potential for public policies and programs to foster efficient and clean energy tech­
nology solutions. 

http://www.ornl.gov/sci/eere/cef/ 

SSccrreeeenniinngg MMaarrkkeett TTrraannssffoorrmmaattiioonn OOppppoorrttuunniittiieess:: LLeessssoonnss ffrroomm tthhee LLaasstt DDeeccaaddee,, PPrroommiissiinngg 
TTaarrggeettss ffoorr tthhee NNeexxtt DDeeccaaddee. This report examines past and recent trends in the market 
transformation field and presents an updated screening analysis and categorization of the 
most promising opportunities. 

http://www.aceee.org/pubs/ 
u022full.pdf 

TThhee TTeecchhnniiccaall,, EEccoonnoommiicc aanndd AAcchhiieevvaabbllee PPootteennttiiaall ffoorr EEnneerrggyy EEffffiicciieennccyy iinn tthhee UU..SS..—AA 
MMeettaa--AAnnaallyyssiiss ooff RReecceenntt SSttuuddiieess. This study compares the findings from eleven studies on 
the technical, economic, and/or achievable potential for energy efficiency in the U.S. to 
recent-year actual savings from efficiency programs in leading states. 

http://www.aceee.org/conf/04ss/ 
rnemeta.pdf 

RReeggiioonnaall EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall AAnnaallyysseess
 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

MMiiddwweesstt EExxaammiinniinngg tthhee PPootteennttiiaall ffoorr EEnneerrggyy EEffffiicciieennccyy ttoo AAddddrreessss tthhee NNaattuurraall GGaass 
CCrriissiiss iinn tthhee MMiiddwweesstt. The results of this study suggest that a modestly 
aggressive, but pragmatically achievable, energy efficiency campaign 
(achieving about a 5% reduction in both electricity and natural gas cus­
tomer use over five years) could produce tens of billions of dollars in net 
cost savings for residential, commercial, and industrial customers in the 
Midwest. 

http://www.aceee.org/pubs/u051.htm 

RReeppoowweerriinngg tthhee MMiiddwweesstt:: TThhee CClleeaann EEnneerrggyy DDeevveellooppmmeenntt PPllaann ffoorr tthhee 
HHeeaarrttllaanndd. This Web site is supported by the Environmental Law and 
Policy Center as a source for clean energy information in the Midwest. 
It provides information on the Clean Energy Development Plan for the 
Heartland, which proposes policies to implement underutilized energy 
efficiency technologies and to aggressively develop renewable energy 
resources. 

http://www.repowermidwest.org/ 

B-16 X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
 

http://aceee.org/pubs/a042toc.pdf
http://uspirg.org/reports/AResponsibleElectrictyFuture.pdf
http://www.ornl.gov/sci/eere/cef/
http://www.aceee.org/pubs/u022full.pdf
http://www.aceee.org/conf/04ss/rnemeta.pdf
http://www.aceee.org/pubs/u051.htm
http://www.repowermidwest.org/
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TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

NNoorrtthheeaasstt EEccoonnoommiiccaallllyy AAcchhiieevvaabbllee EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall iinn NNeeww EEnnggllaanndd. 
This report provides an overview of areas where energy efficiency 
could potentially be increased in the six New England states. 

http://www.neep.org/files/ 
Updated_Achievable_Potential_ 
2005.pdf 

EElleeccttrriicc EEnneerrggyy EEffffiicciieennccyy aanndd RReenneewwaabbllee EEnneerrggyy iinn NNeeww EEnnggllaanndd:: AAnn 
AAsssseessssmmeenntt ooff EExxiissttiinngg PPoolliicciieess aanndd PPrroossppeeccttss ffoorr tthhee FFuuttuurree. This 
report applies analytical tools, such as economic and environmental 
modeling, to demonstrate the value of consumer-funded energy effi­
ciency programs and renewable portfolio standards and addresses 
market and regulatory barriers. 

http://raponline.org/Pubs/ 
RSWS-EEandREinNE.pdf 

NNEEEEPP IInniittiiaattiivvee RReevviieeww:: CCoommmmeerrcciiaall//IInndduussttrriiaall SSeeccttoorrss QQuuaalliittaattiivvee 
AAsssseessssmmeenntt aanndd IInniittiiaattiivvee RRaannkkiinngg. The purpose of this study is to 
assist Northeast Energy Efficiency Partnerships, Inc. (NEEP) in review­
ing the value and future role of existing and potential residential initia­
tives through a scoring and ranking system that was developed to pro­
vide a consistent means of comparing the initiatives. 

www.neep.org/html/ 
NEEP_C&IReview.pdf 

NNEEEEPP SSttrraatteeggiicc IInniittiiaattiivvee RReevviieeww:: QQuuaalliittaattiivvee AAsssseessssmmeenntt aanndd IInniittiiaattiivvee 
RRaannkkiinngg ffoorr tthhee RReessiiddeennttiiaall SSeeccttoorr.. SSyynnaappssee EEnneerrggyy EEccoonnoommiiccss.. 
Submitted to Northeast Energy Efficiency Partnerships, Inc., October 1, 
2004. 

http://www.neep.org/html/ 
NEEP_ResReview.pdf 

NNoorrtthhwweesstt TThhee FFiifftthh NNoorrtthhwweesstt EElleeccttrriicc PPoowweerr aanndd CCoonnsseerrvvaattiioonn PPllaann.. DDooccuummeenntt 
22000055––22000077. This plan is a blueprint for an adequate, low-cost, and low-
risk energy future. Technical appendices include conservation cost-
effectiveness methodologies. 

http://www.nwcouncil.org/energy/ 
powerplan/plan/Default.htm 

SSoouutthheeaasstt PPoowweerriinngg tthhee SSoouutthh,, AA CClleeaann && AAffffoorrddaabbllee EEnneerrggyy PPllaann ffoorr tthhee 
SSoouutthheerrnn UUnniitteedd SSttaatteess.. Powering the South shows that a clean gener­
ation mix can meet the region’s power demands and reduce pollution 
without raising the average regional cost of electricity and lists the 
policy initiatives that can make the changes. 

http://poweringthesouth.org/report/ 

SSoouutthhwweesstt TThhee PPootteennttiiaall ffoorr MMoorree EEffffiicciieenntt EElleeccttrriicciittyy UUssee iinn tthhee WWeesstteerrnn UU..SS..:: 
EEnneerrggyy EEffffiicciieennccyy TTaasskk FFoorrccee DDrraafftt RReeppoorrtt ttoo tthhee CClleeaann aanndd DDiivveerrssiiffiieedd 
EEnneerrggyy AAddvviissoorryy CCoommmmiitttteeee ooff tthhee WWeesstteerrnn GGoovveerrnnoorr’’ss AAssssoocciiaattiioonn,, 
DDrraafftt RReeppoorrtt ffoorr PPeeeerr RReevviieeww aanndd PPuubblliicc CCoommmmeenntt. This report demon­
strates how the adoption of best practice energy efficiency policies 
and programs in all western states could reduce most of projected 
load growth during 2005–2020, reduce overall electricity consumption, 
and yield economic and environmental benefits. 

http://www.westgov.org/wga/ 
initiatives/cdeac/ 
Energyefficiencydraft9-15.pdf 

TThhee NNeeww MMootthheerr LLooddee:: TThhee PPootteennttiiaall ffoorr MMoorree EEffffiicciieenntt EElleeccttrriicciittyy UUssee 
iinn tthhee SSoouutthhwweesstt. This report for the Southwest Energy Efficiency 
Project examines the potential for and benefits from increasing the 
efficiency of electricity use in the southwest states of Arizona, 
Colorado, Nevada, New Mexico, Utah, and Wyoming. 

http://www.swenergy.org/nml/ 
index.html 

EEccoonnoommiicc AAsssseessssmmeenntt ooff IImmpplleemmeennttiinngg tthhee 1100//2200 GGooaallss aanndd EEnneerrggyy 
EEffffiicciieennccyy RReeccoommmmeennddaattiioonnss. This report examines the Grand Canyon 
Visibility Transport Commission air pollution prevention recommenda­
tions. It articulates the potential emission reductions, costs, and sec­
ondary economic impacts of meeting the 10/20 goals and implementing 
the energy efficiency recommendations given the assumptions and 
scenarios developed by the Air Pollution Prevention (AP2) forum. 

http://www.wrapair.org/forums/ap2/ 
docs.html 

X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
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http://www.neep.org/files/Updated_Achievable_Potential_2005.pdf
http://raponline.org/Pubs/RSWS-EEandREinNE.pdf
http://www.neep.org/html/NEEP_C&IReview.pdf
http://www.neep.org/html/NEEP_ResReview.pdf
http://www.nwcouncil.org/energy/powerplan/plan/Default.htm
http://poweringthesouth.org/report/
http://www.westgov.org/wga/initiatives/cdeac/Energyefficiencydraft9-15.pdf
http://www.swenergy.org/nml/index.html
http://www.wrapair.org/forums/ap2/docs.html
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TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

SSoouutthhwweesstt AA BBaallaanncceedd EEnneerrggyy PPllaann ffoorr tthhee IInntteerriioorr WWeesstt. This report shows how 
energy efficiency, renewable energy, and combined heat and power 
resources can be integrated into the region’s existing power system to 
meet growing electric demands in a way that is cost-effective, reduces 
risk, is reliable, and improves environmental quality for the Interior 
West region of Arizona, Colorado, Montana New Mexico, Nevada, 
Utah, and Wyoming. 

http://westernresources.org/energy/ 
bep.html 

SSttaattee EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall AAnnaallyysseess//EEnneerrggyy SSttrraatteeggiieess
 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

CCaalliiffoorrnniiaa CCaalliiffoorrnniiaa’’ss SSeeccrreett EEnneerrggyy SSuurrpplluuss:: TThhee PPootteennttiiaall ffoorr EEnneerrggyy EEffffiicciieennccyy. 
This study focuses on assessing electric energy efficiency potential in 
California through the assessment of technical, economic, and achiev­
able potential savings over the next 10 years. 

http://www.ef.org/documents/ 
Secret_Surplus.pdf 

CCoonnnneeccttiiccuutt IInnddeeppeennddeenntt AAsssseessssmmeenntt ooff CCoonnsseerrvvaattiioonn aanndd EEnneerrggyy EEffffiicciieennccyy 
PPootteennttiiaall ffoorr CCoonnnneeccttiiccuutt aanndd tthhee SSoouutthhwweesstt CCoonnnneeccttiiccuutt RReeggiioonn. This 
study estimates the maximum achievable cost-effective potential for 
electric energy and peak demand savings from energy efficiency 
measures in the geographic region of Connecticut served by United 
Illuminating Company and Connecticut Light and Power Company. 

http://www.env-ne.org/ 
Publications/CT_EE_MaxAchievable 
Potential%20Final%20Report­
June%202004.pdf 

GGeeoorrggiiaa AAsssseessssmmeenntt ooff EEnneerrggyy EEffffiicciieennccyy PPootteennttiiaall iinn GGeeoorrggiiaa. This report pres­
ents a profile of energy use in Georgia, the potential for, and public 
benefits of, energy efficiency, and a public policy review. 

http://www.gefa.org/pdfs/ 
assessment.pdf 

IIoowwaa TThhee PPootteennttiiaall ffoorr EEnneerrggyy EEffffiicciieennccyy iinn IIoowwaa. This report uses existing 
programs, surveys, savings calculators, and economic simulation to 
estimate the potential for energy savings in Iowa. 

http://www.ornl.gov/sci/btc/apps/ 
Restructuring/IowaEEPotential.pdf 

MMaassssaacchhuusseettttss TThhee RReemmaaiinniinngg EElleeccttrriicc EEnneerrggyy EEffffiicciieennccyy OOppppoorrttuunniittiieess iinn 
MMaassssaacchhuusseettttss. This report addresses the remaining electric energy 
efficiency opportunities in the residential, commercial, and industrial 
sectors in Massachusetts. 

http://www.mass.gov/doer/pub_info/ 
e3o.pdf 

NNeevvaaddaa NNeevvaaddaa EEnneerrggyy EEffffiicciieennccyy SSttrraatteeggyy. Nevada has taken a number of 
steps to increase energy efficiency. This report provides 14 policy 
options for further increasing the efficiency of electricity and natural 
gas and reducing peak power demand. 

http://www.swenergy.org/pubs/Nevada 
_Energy_Efficiency_Strategy.pdf 

NNeeww JJeerrsseeyy NNeeww JJeerrsseeyy EEnneerrggyy EEffffiicciieennccyy aanndd DDiissttrriibbuutteedd GGeenneerraattiioonn MMaarrkkeett 
AAsssseessssmmeenntt. This study estimates mid- and long-term potential for 
energy and peak-demand savings from energy efficiency measures 
and for distributed generation in New Jersey. 

http://www.bpu.state.nj.us/ 
cleanEnergy/KemaReport.pdf 

B-18 X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
 

http://westernresources.org/energy/bep.html
http://www.ef.org/documents/Secret_Surplus.pdf
http://www.env-ne.org/Publications/CT_EE_MaxAchievablePotential%20Final%20ReportJune%202004.pdf
http://www.gefa.org/pdfs/assessment.pdf
http://www.ornl.gov/sci/btc/apps/Restructuring/IowaEEPotential.pdf
http://www.mass.gov/doer/pub_info/e3o.pdf
http://www.swenergy.org/pubs/Nevada_Energy_Efficiency_Strategy.pdf
http://www.bpu.state.nj.us/cleanEnergy/KemaReport.pdf
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TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

NNeeww YYoorrkk EEnneerrggyy EEffffiicciieennccyy AAnndd RReenneewwaabbllee EEnneerrggyy RReessoouurrccee DDeevveellooppmmeenntt 
PPootteennttiiaall IInn NNeeww YYoorrkk SSttaattee. FFiinnaall RReeppoorrtt VVoolluummee OOnnee:: SSuummmmaarryy 
RReeppoorrtt. This study examines the long-range potential for energy effi­
ciency and renewable energy technologies to displace fossil-fueled 
electricity generation in New York by looking at the potential available 
from existing and emerging efficiency technologies and practices and 
by estimating renewable electricity generation potential. 

http://www.nyserda.org/publications/ 
EE&ERpotentialVolume1.pdf 

OOrreeggoonn EEnneerrggyy EEffffiicciieennccyy aanndd CCoonnsseerrvvaattiioonn ffoorr tthhee RReessiiddeennttiiaall,, CCoommmmeerrcciiaall,, 
IInndduussttrriiaall,, aanndd AAggrriiccuullttuurraall SSeeccttoorrss. This report is designed to inform 
the project development and selection process for a list of potential 
energy efficiency and renewable energy measures that could provide 
electricity savings for Oregon consumers. 

http://www.energytrust.org/Pages/ 
about/library/reports/Resource_ 
Assesment/ETOResourceAssess 
Final.pdf 

NNaattuurraall GGaass EEffffiicciieennccyy aanndd CCoonnsseerrvvaattiioonn MMeeaassuurree RReessoouurrccee 
AAsssseessssmmeenntt ffoorr tthhee RReessiiddeennttiiaall aanndd CCoommmmeerrcciiaall SSeeccttoorrss. This is a 
resource assessment to evaluate potential natural gas conservation 
measures that can be applied to the residential and commercial build­
ing stock serviced by Northwest Natural Gas. 

http://www.energytrust.org/Pages/ 
about/library/reports/ 
Resource_Assesment/GasRptFinal_ 
SS103103.pdf 

PPeennnnssyyllvvaanniiaa EEccoonnoommiicc IImmppaacctt ooff RReenneewwaabbllee EEnneerrggyy iinn PPeennnnssyyllvvaanniiaa.. FFiinnaall RReeppoorrtt. 
This report presents an analysis of the potential economic impacts of 
renewable energy development in Pennsylvania spurred by a renew­
able portfolio standard. 

http://www.bv.com/energy/eec/ 
studies/PA_RPS_Final_Report.pdf 

WWiissccoonnssiinn EEnneerrggyy EEffffiicciieennccyy aanndd CCuussttoommeerr--SSiitteedd RReenneewwaabbllee EEnneerrggyy:: AAcchhiieevvaabbllee 
PPootteennttiiaall iinn WWiissccoonnssiinn. The Governor’s Task Force on Energy 
Efficiency and Renewables commissioned the Energy Center of 
Wisconsin to estimate the achievable potential for energy efficiency 
and customer-sited renewable energy. 

http://energytaskforce.wi.gov/ 
section.asp?linkid=34 

EEvvaalluuaattiioonn aanndd MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn RReessoouurrcceess
 

TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

AApppplliiccaattiioonnss TTeeaamm:: EEnneerrggyy--EEffffiicciieenntt DDeessiiggnn AApppplliiccaattiioonnss. This site provides numerous 
resources, ranging from implementation guidelines to checklists and other resources, to 
help organizations implement an M&V program. 

http://ateam.lbl.gov/mv/ 

AASSHHRRAAEE GGuuiiddeelliinnee 1144--22000022. MMeeaassuurreemmeenntt ooff EEnneerrggyy aanndd DDeemmaanndd SSaavviinnggss.. AAmmeerriiccaann 
SSoocciieettyy ooff HHeeaattiinngg,, RReeffrriiggeerraattiinngg aanndd AAiirr CCoonnddiittiioonniinngg EEnnggiinneeeerrss.. June 2002. This guidance 
describes how to reliably measure energy savings of commercial equipment, using meas­
ured pre- and post-retrofit data. 

http://www.ashrae.org/template/Asset 
Detail/assetid/15275 

CCaalliiffoorrnniiaa’’ss 22000033 NNoonn--RReessiiddeennttiiaall SSttaannddaarrdd PPeerrffoorrmmaannccee CCoonnttrraacctt PPrrooggrraamm MM&&VV 
PPrroocceedduurreess MMaannuuaall. This manual provides general guidelines for preparing an M&V plan, 
choosing an M&V option and method, defining and adjusting baselines, and collecting and 
submitting M&V data. 

http://www.pge.com/docs/pdfs/biz/ 
rebates/spc_contracts/2000_on_ 
peak_incentive/III-m&v.pdf 

http://www.pge.com/spc 

X AAppppeennddiixx BB.. EEnneerrggyy EEffffiicciieennccyy PPrrooggrraamm RReessoouurrcceess
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http://www.nyserda.org/publications/EE&ERpotentialVolume1.pdf
http://www.energytrust.org/Pages/about/library/reports/Resource_Assesment/ETOResourceAssessFinal.pdf
http://www.energytrust.org/Pages/about/library/reports/Resource_Assesment/GasRptFinal_SS103103.pdf
http://www.bv.com/energy/eec/studies/PA_RPS_Final_Report.pdf
http://energytaskforce.wi.gov/section.asp?linkid=34
http://ateam.lbl.gov/mv/
http://www.ashrae.org/template/AssetDetail/assetid/15275
http://www.pge.com/docs/pdfs/biz/rebates/spc_contracts/2000_on_peak_incentive/III-m&v.pdf
http://www.pge.com/spc
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TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

TThhee CCaalliiffoorrnniiaa EEvvaalluuaattiioonn FFrraammeewwoorrkk,, pprreeppaarreedd ffoorr tthhee CCaalliiffoorrnniiaa PPuubblliicc UUttiilliittiieess 
CCoommmmiissssiioonn aanndd tthhee PPrroojjeecctt AAddvviissoorryy GGrroouupp,, JJuunnee 22000044. The California Evaluation 
Framework provides a consistent, systemized, cyclic approach for planning and conduct­
ing evaluations of California’s energy efficiency and resource acquisition programs. It 
provides information on when evaluations should be conducted, the types of evaluation 
that can be conducted, and approaches for conducting these studies. 

http://www.fypower.org/feature/ 
workshop_docs/workshop_5/ 
ca_eval_framework_0604.pdf 

CCaalliiffoorrnniiaa MMeeaassuurreemmeenntt AAddvviissoorryy CCoouunncciill WWeebb SSiittee. California’s statewide CALMAC eval­
uation clearinghouse contains resources for deemed savings and project-specific M&V 
techniques. 

http://www.calmac.org 

TThhee CCEEEE MMaarrkkeett AAsssseessssmmeenntt aanndd PPrrooggrraamm EEvvaalluuaattiioonn CClleeaarriinngghhoouussee ((MMAAPPEE)). This is a 
fully searchable Web-based database that contains more than 300 evaluation reports, 
market characterization studies, and market assessments. 

http://www.cee1.org/eval/ 
clearinghouse.php3 

CCrreeaattiinngg aann EEnneerrggyy EEffffiicciieennccyy aanndd RReenneewwaabbllee EEnneerrggyy SSeett--AAssiiddee iinn tthhee NNOOxx BBuuddggeett 
TTrraaddiinngg PPrrooggrraamm:: MMeeaassuurriinngg aanndd VVeerriiffyyiinngg EElleeccttrriicciittyy SSaavviinnggss. This forthcoming EPA 
report describes key M&V resources. 

Contact EPA. 

EEEE//RREE MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn aanndd EEmmiissssiioonnss QQuuaannttiiffiiccaattiioonn:: GGeenneerraall 
CCoonnssiiddeerraattiioonnss SSttaattee TTeecchhnniiccaall FFoorruumm oonn EEEE//RREE CCaallll ##33,, DDeecceemmbbeerr 1166,, 22000044. This is a 
PowerPoint presentation comparing M&V with emissions quantification procedures. 

http://www.keystone.org/ 
Overview_M_and_V_Dec_16.pdf 

EElleeccttrriicc aanndd GGaass CCoonnsseerrvvaattiioonn IImmpprroovveemmeenntt PPrrooggrraamm BBiieennnniiaall PPllaann ffoorr 22000055 aanndd 22000066. 
Docket No. E, G002/CIP-04. This plan was submitted to the Minnesota Department of 
Commerce by Xcel Energy, June 1, 2004. 

URL not available. 

EEvvaalluuaattiioonn,, MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn WWoorrkksshhoopp. The California Public Utilities 
Commission (CPUC) held several workshops on EM&V. The primary purpose of these 
workshops was to discuss the performance basis, metrics, and protocols for evaluating 
and measuring energy efficiency programs, including incentive, training, education, mar­
keting, and outreach programs. 

http://www.fypower.org/feature/ 
workshops/workshop_5.html 

The final Decision can be found at: 
http://www.cpuc.ca.gov/PUBLISHED/ 

FINAL_DECISION/45783.htm 

TThhee FFiifftthh NNoorrtthhwweesstt EElleeccttrriicc PPoowweerr aanndd CCoonnsseerrvvaattiioonn PPllaann. May 2005. Document 2005-7. 
This plan is a blueprint for an adequate, low-cost, and low-risk energy future. Technical 
appendices include conservation cost-effectiveness methodologies. 

http://www.nwcouncil.org/energy/ 
powerplan/Default.htm 

HHiigghhllyy CCoosstt--EEffffeeccttiivvee SSaavviinnggss——AApppplliiaannccee EEffffiicciieennccyy SSttaannddaarrddss aanndd UUttiilliittyy PPrrooggrraammss. 
August 18, 2005. Douglas Mahone. Heschong Mahone Group, Inc. This is a presentation 
made at the 2005 IEPEC Program Evaluation conference. 

http://www.iepec.org/index_agenda.htm 

IInntteerrnnaattiioonnaall EEnneerrggyy PPrrooggrraamm EEvvaalluuaattiioonn CCoonnffeerreennccee AAbbssttrraaccttss. This Web site provides 
abstracts of peer-reviewed evaluation research from past conferences. 

http://www.iepec.org/ 
index_abstractsonline.htm 

IInntteerrnnaattiioonnaall PPeerrffoorrmmaannccee MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn PPrroottooccooll WWeebb SSiittee. IPMVP Inc. 
is a nonprofit organization that develops products and services to aid in the M&V of 
energy and water savings resulting from energy/water efficiency projects—both retrofits 
and new construction. The site contains the IPMVP, a series of documents for use in 
developing an M&V strategy, monitoring indoor environmental quality, and quantifying 
emission reductions. 

www.ipmvp.org 

NNeeww YYoorrkk SSttaattee EEnneerrggyy RReesseeaarrcchh aanndd DDeevveellooppmmeenntt AAuutthhoorriittyy ((NNYYSSEERRDDAA)) SSttaannddaarrdd 
PPeerrffoorrmmaannccee CCoonnttrraaccttiinngg PPrrooggrraamm MMeeaassuurreemmeenntt aanndd VVeerriiffiiccaattiioonn GGuuiiddeelliinnee,, 22000033. This 
Web site presents NYSERDA’s New York Energy $mart program application and guide­
lines for contractors for performance-based incentives to implement cost-effective elec­
trical efficiency improvements or summer demand reduction for eligible customers. 

http://www.nyserda.org/funding/ 
855PON.html 
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http://www.keystone.org/Overview_M_and_V_Dec_16.pdf
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http://www.cpuc.ca.gov/PUBLISHED/FINAL_DECISION/45783.htm
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http://www.iepec.org/index_agenda.htm
http://www.iepec.org/index_abstractsonline.htm
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TTiittllee//DDeessccrriippttiioonn UURRLL AAddddrreessss 

OOnnccoorr CCoommmmeerrcciiaall && IInndduussttrriiaall SSttaannddaarrdd OOffffeerr PPrrooggrraamm 22000033. MMeeaassuurreemmeenntt aanndd 
VVeerriiffiiccaattiioonn GGuuiiddeelliinneess. These M&V guidelines include retrofit and new construction and 
default savings values for lighting, motors, and air conditioning equipment. 

http://www.oncorgroup.com/ 
electricity/teem/candi/default.asp 

SSttaannddaarrddiizzeedd MMeetthhooddss ffoorr FFrreeee--RRiiddeerrsshhiipp aanndd SSppiilllloovveerr EEvvaalluuaattiioonn——TTaasskk 55 FFiinnaall RReeppoorrtt. 
June 16, 2003. PA Knowledge Limited sponsored by National Grid, NSTAR Electric, 
Northeast Utilities, Unitil and Cape Light Compact. This report is used by Massachusetts 
utilities to estimate free ridership and spillover effects. 

Contact PA Consulting at: 
http:///www.paconsulting.com 

TTeecchhnniiccaall RReeffeerreennccee UUsseerr MMaannuuaall ((TTRRMM)) NNoo.. 44--1199. MMeeaassuurree SSaavviinnggss AAllggoorriitthhmmss aanndd CCoosstt 
AAssssuummppttiioonnss TThhrroouugghh PPoorrttffoolliioo 1199. Efficiency Vermont provides a set of deemed-savings 
methods in this manual. 

http://www.efficiencyvermont.org/ 
or 
Contact Efficiency Vermont at 1-888­
921-5990. 

TTeexxaass PPuubblliicc UUttiilliittiieess CCoommmmiissssiioonn. MMeeaassuurreemmeenntt aanndd VVaalliiddaattiioonn GGuuiiddeelliinneess.. MMaayy 2255,, 22000055. 
This report, conducted as part of the Texas PUC Energy Efficiency Implementation project 
#30331, includes detailed information about the M&V requirements of the Commercial and 
Industrial Standard Offer Program, as well as guidance for project sponsors on how to 
prepare and execute an M&V plan. 

http://www.puc.state.tx.us/electric/ 
projects/30331/052505/m%26v%5Fgu 
ide%5F052505.pdf 
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Appendix C. 

Clean Energy Supply: Technologies,
 
Markets, and Programs
 
This appendix provides an overview of the benefits of 
clean energy supply technologies, including renew­
able energy (i.e., wind, solar photovoltaics [PV], solar 
thermal, wind, biomass, geothermal, waste-to­
energy, and landfill gas/biomass) and combined heat 
and power (CHP). It describes the key market issues 
and challenges related to developing these technolo­
gies and concludes with an overview of some of the 
emerging and innovative approaches that states can 
pursue to foster clean energy supply in their states. 

Benefits of Clean Energy Supply 
States are developing initiatives and taking actions 
aimed at bringing reliable sources of energy to the 
marketplace. State and local governments are finding 
that clean energy supply technologies have signifi­
cant economic and environmental benefits, and 
therefore enjoy widespread public support. These ben­
efits include: 

•	 Increased State Economic Development. Clean 
energy technologies can promote economic devel­
opment in a variety of ways. Clean energy projects 
create short-term construction and installation 
jobs and provide numerous long-term opportuni­
ties associated with new clean energy businesses. 
Alternative energy sources reduce fuel price 
volatility and increase fuel diversity, leading to a 
more stable energy supply portfolio that can be an 
important component of new economic growth. 
Renewable energy draws on local resources that 
can offset imports from out-of-state. Use of these 
in-state resources improves the state balance of 
trade and can create long-term economic value. 

•	 Reduced Energy-Related Environmental Pollution. 
CHP reduces the amount of fuel input per unit of 
energy output and reduces the corresponding 

emissions of pollutants and greenhouse gases. 
Electricity from renewable resources generally 
does not contribute to global climate change or 
local air pollution. In particular, air emissions asso­
ciated with generating electricity from solar, geo­
thermal, and wind technologies are negligible, 
because no fuels are combusted in these process­
es. Producing electricity from LFG and biogas 
avoids the need to use nonrenewable resources to 
produce electricity. 

•	 Increased Power Reliability. CHP and renewable 
energy, as distributed generation (DG), reduce 
electricity infrastructure vulnerability. DG facilities 
can help reduce congestion on the electric grid by 
removing or reducing load in areas of high 
demand. They can also be operated independently 
of the grid in the event of a disruption to central 
systems. 

•	 Increased Fuel Diversity. Increased fuel diversity 
avoids over-reliance on a single fuel, which can 
cause disruption or price volatility if the supply of 
that fuel is constrained. Renewable energy tech­
nologies broaden the energy mix. CHP can use a 
variety of fuels, including natural gas, coal, bio­
mass, and biogas. 

•	 Efficient Use of Natural Resources. CHP requires 
less fuel for a given energy output, so it reduces 
the demand for finite natural resources, such as 
natural gas and coal. The average efficiency of 
fossil-fueled power plants in the United States is 
33% and has remained virtually unchanged for 40 
years. When purchased electricity is combined 
with onsite thermal generation (assuming 80% 
boiler efficiency), the typical combined efficiency 
is 49%. CHP systems typically achieve overall fuel 
efficiencies of 55% to 80% and reduce fuel use 
20% to 50% over separate heat and power. 
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This improvement in efficiency is an excellent pol­
lution prevention strategy that reduces emissions 
of air pollutants and carbon dioxide, the leading 
greenhouse gas associated with climate change. 
Furthermore, since CHP is located at the energy 
user’s site, it reduces electric transmission and 
distribution losses (averaging 7% to10%), result­
ing in further efficiency gains and providing an 
efficient use of natural resources (e.g., coal and 
natural gas) through a highly optimized system 
producing two or more useful outputs from one 
fuel input. The use of renewable energy sources 
reduces fossil fuel consumption even further; 
unlike fossil fuels, renewable energy sources are 
sustainable and will not run out. 

Clean Energy Technologies 
A wide range of clean energy technologies can be 
used to generate electricity. Table C.1 compares key 
clean energy technologies. The remainder of this sec­
tion presents a brief description of each technology. 

WWiinndd PPoowweerr 
Wind power is currently one of the most economical­
ly viable renewable energy resources. Key advantages 
include its relatively low capital cost (compared to 
other renewable energy options), low operating costs, 
and technological maturity. Wind power can also be 
developed in relatively large-scale projects (resources 
permitting), further reducing costs through 
economies of scale. 

TTaabbllee CC..11:: CCoommppaarriissoonn ooff KKeeyy CClleeaann EEnneerrggyy TTeecchhnnoollooggyy OOppttiioonnss
 

SSoollaarr 
TThheerrmmaall SSoolliidd WWaassttee ttoo LLaannddffiillll 

WWiinndd PPoowweerr SSoollaarr PPVVaa EElleeccttrriiccbb GGeeootthheerrmmaall BBiioommaassss EEnneerrggyy GGaass//BBiiooggaass CCHHPP 

TTyyppiiccaall SSiizzee PPrroojjeecctt 5–200 MW 0.1–1 MW 25kW– 
50 MW 

5–100 MW 5–50 MW 5–50 MW 1–10 MW 25 kW– 
500 MW 

AApppprrooxxiimmaattee UU..SS.. 9,149c 300d 350 2,400e 6,500f 2,500f 1,200f 81,000 
MMaarrkkeett SSiizzee 
((iinnssttaalllleedd ccaappaacciittyy iinn 
MMWW)) 

TTyyppiiccaall TToottaall IInnssttaalllleedd 1,200 6,000– 3,900 2,350 1,500– 4,000– 1,300– 800– 
CCoosstt (($$//kkWW))gg 8,000 2,500 6,000 1,500 2,500h 

TTyyppiiccaall LLeevveelliizzeedd 6–7 30–50 13 5 8.5–11 Varies j 4.5 5–9 
CCoosstt ooff EElleeccttrriicciittyy 
WWiitthhoouutt IInncceennttiivveess iinn 
22000055 ((¢¢//kkWWhh))ii 

TTyyppiiccaall LLeevveelliizzeedd 2.5–3.5 12–17 9 4 7.5–10 Varies j 3.5 Varies j 
CCoosstt ooff EElleeccttrriicciittyy 
wwiitthh IInncceennttiivveess iinn 
22000055 ((¢¢//kkWWhh))kk 

a Assumes PV is for distributed applications (e.g., residential and commer­ vate sector) financed. Projects that are developed by municipal utilities 
cial rooftop applications) that compete with retail electric rates. or similar public sector entities can have lower LCOEs due to lower 

b Assumes solar thermal is the parabolic trough technology; a centralized financing costs. However, there are also fewer financial incentives for 
solar concentrating system which produces electricity. public sector-funded projects. 

c Source: AWEA 2006 (data are for the end of 2005). j Cost of energy is highly dependent on tipping fees. 
d Source: Navigant 2005. k The LCOE, as calculated with incentives, includes the range of current 
e Source: Lund 2004. federal and state incentives applicable to the different technology 
f Sources: EIA 2004d, Kiser and Zannes 2004, EPA 2005. options (e.g. production tax credit [PTC], investment tax credit [ITC], 
g Source: Navigant 2005. accelerated depreciation, rebates, state property tax exemptions). It 
h Fuel cell CHP may be as high as 6,000. does not include revenue impacts from the sale of renewable energy 
i Source: Levelized Cost of Energy (LCOE) figures are from a proprietary certificates, emission set-side programs, or other similar programs. 

Navigant Consulting model. Assumes projects are developer- (i.e., pri­
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Although cost-competitiveness can vary depending 
on wind speed (also called “wind class”), the United 
States has many excellent wind sites where new 
installations can be developed cost-effectively. 
However, good wind sites are often located in remote 
areas where the transmission system is weak, requir­
ing system upgrades and line extensions to transport 
power to load centers. This additional cost can 
adversely affect project economics and is currently a 
key focus of policymakers. Other challenges include 
the intermittent nature of wind and output variabili­
ty (i.e., electricity is generated only when the wind 
blows) and the periodic lapsing and reinstatement of 
a key federal incentive, the production tax credit 
(PTC). The PTC, currently set at 1.9¢/kilowatt-hour 
(kWh) for 10 years of output and available through 
December 31, 2007, has helped close the economic 
gap of cost-effectiveness for many installations. 

At the state level, incentives focus on property tax or 
sales tax credits and exemptions rather than on sup­
port for demonstration programs or for developing 
new technologies. Wind energy technology has also 
benefited from state renewable portfolio standards 
(RPS) that require a certain percentage of new gen­
eration to come from renewable resources. Because 
wind is one of the lowest-cost renewable options 
available to utilities and electricity suppliers, it has 
been used to meet a large portion of RPS renewable 
energy requirements and is expected to play a major 
role in the future. 

SSoollaarr PPhhoottoovvoollttaaiiccss ((PPVV)) 
PV technology, which directly converts sunlight to 
electricity in a solid-state device, is also a fairly 
mature technology with more than 25 years of 
proven field performance. Compared to wind power, 
PV output is more predictable and is often coincident 
with utility load profiles (e.g., PV output is often 
highest on hot, sunny days, when demand for power 
is also highest). Thus, PV can provide peak electric 
load reduction, which may have a higher value than 
base load demand. Price reductions for PV systems 
have historically been 4% to 5% per year on average, 
and this trend is expected to continue (Navigant 
2004a). PV is also one of the few renewable energy 
technologies that can be customer-sited; therefore, 

the technology can compete with retail electric rates 
as opposed to the lower wholesale rates with which 
centralized systems compete. 

Nevertheless, electricity from PV is at least two to 
three times more expensive than U.S. retail electrici­
ty rates because the first cost of PV installation is 
relatively high. To address the first-cost issue, most 
state support for PV focuses on buy-down programs 
or rebates that help lower the high, up-front capital 
cost. In many states, buy-downs will be slowly 
phased out as PV systems become more economically 
viable and as the technology becomes self-sustaining 
in the marketplace. In addition to buy-downs, some 
states offer property and sales tax credits for PV, as 
well as grants to support industry infrastructure 
development (e.g., installer networks). 

SSoollaarr TThheerrmmaall 
Solar thermal electric plants convert sunlight into 
electricity by concentrating sunlight onto working 
fluids, heating them to high temperatures. The fluids 
are then used to run conventional turbine-generators 
or heat engines. Plants potentially have high coinci­
dence between peak output and peak demand, and 
large plants can take advantage of thermal storage 
to stabilize output and increase operating flexibility. 

Larger central station options include parabolic 
troughs and power towers. Parabolic troughs use a 
heat transfer fluid that is heated as it circulates 
through the receivers and returns to a series of heat 
exchangers at a central location where the fluid is 
used to generate high-pressure superheated steam. 
The steam is then fed to a conventional steam tur­
bine/generator to produce electricity. Power towers 
use fields of “mirrors” (or heliostats) to concentrate 
sunlight onto a central receiver tower; the energy 
can be concentrated as much as 1,500 times that of 
the energy coming in from the sun. 

A smaller distributed power option is the dish Stirling 
engine/turbine, which involves a parabolic-shaped 
solar concentrator that reflects solar radiation onto a 
receiver. The collected heat is used directly by a heat 
engine to generate electricity. 
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Of these three solar thermal options, states have had GGeeootthheerrmmaall PPoowweerr 
the greatest field experience with parabolic troughs 
(e.g., 350 megawatts [MW] is currently operating in 
California). The key challenge today is the high capi­
tal cost. Solar thermal plant technology is currently 
not competitive with conventional power options 
and therefore state support is typically provided in 
the form of buy-downs or rebates. Some states also 
have solar set-asides within their RPS programs, 
which reserve a portion of the RPS target specifically 
for solar energy. 

SSoolliidd BBiioommaassss 
Broadly speaking, solid biomass is any form of organ­
ic matter, including wood, wood waste (e.g., sawdust, 
bark), agricultural residues (e.g., rice husks, wheat 
straw), construction and demolition debris, and ani­
mal waste (e.g., chicken litter). The single largest 
source of biomass today is the pulp and paper indus­
try, which uses residues from papermaking to meet 
approximately 50% of its own energy needs. 

Solid biomass technologies produce electricity by 
direct combustion or by combustion of gas derived 
from these fuels (i.e., co-firing). With direct combus­
tion, biomass is burned in a boiler to produce high-
pressure steam, which is then expanded through a 
steam turbine to generate electricity. Biomass co­
firing with coal in existing coal plants is another 
potentially attractive option. To date, co-firing has 
been successfully demonstrated in a number of utili­
ty boilers, but only a few co-fired systems are in true 
commercial operation. Nevertheless, the technology 
is considered mature, and its deployment is likely to 
increase in those states that include it in their RPS. 

The main advantages of solid biomass power are that 
it is a baseload resource and that it often converts a 
waste product into useful electricity and thermal 
energy. The main disadvantages are fuel price and 
availability, two issues not faced by other renewable 
energy options. Emissions and permitting are also 
more challenging for biomass than for other renew­
ables. Some states support biomass applications 
through tax incentives and rebates. Direct combus­
tion of solid biomass is also eligible in most state 
RPS programs. 

Geothermal power converts heat from within the 
Earth’s crust into electricity using well-proven and 
mature turbine-generator technology. The United 
States is currently the world leader in terms of total 
installed capacity. Unlike wind and solar technolo­
gies, geothermal is a baseload resource and can 
achieve very high annual capacity factors that 
improve overall economics. Geothermal power plants 
also have a small physical footprint and minimal 
environmental impacts. The best geothermal 
resources, however, are limited to a handful of 
Western states. In addition, finding good resources 
with good access to the transmission system can be 
an issue. Because of its more limited overall poten­
tial and mature economics, many state programs do 
not support the technology with direct financial 
incentives. Nevertheless, geothermal power is an eli­
gible resource in a number of RPS programs, and 
untapped resources can be potentially developed. In 
the long term, a new technology called hot-dry rock 
could broaden the application of geothermal power. 

WWaassttee--ttoo--EEnneerrggyy ((WWTTEE)) 
WTE facilities operate based on the same basic princi­
ple as solid biomass combustion facilities but use 
urban refuse (i.e., municipal solid waste) as fuel. WTE 
facilities, however, require boiler systems designed to 
handle a more heterogeneous, low-quality fuel, and 
the emissions control systems are designed to remove 
contaminants contained in municipal solid waste. WTE 
plants are also designed to recover noncombustible 
materials (e.g., glass, metals) either before or after 
combustion, depending on the plant design. 

The key advantages of WTE technology are the 
steady supply of fuel and the benefits of waste 
reduction. The key challenges of WTE plants are high 
capital and operating costs, siting difficulties (main­
ly due to emissions issues), and the strong depend­
ence on tipping fee revenue for favorable overall 
economics. States also have differing perspectives 
on whether WTE facilities qualify as “renewable” 
and if so, whether they can be used for RPS compli­
ance. For both biomass and wastes, commercializa­
tion efforts are underway for next-generation 
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technologies, such as biomass gasification and 
pyrolysis.52 Successful commercial-scale demonstra­
tion programs are needed to provide market confi­
dence in these technologies. 

LLaannddffiillll GGaass ((LLFFGG)) aanndd BBiiooggaass 
LFG and biogas are mixtures of approximately 50% 
to 60% methane and 40% to 50% carbon dioxide. 
They are the product of anaerobic digestion.53 LFG is 
created as waste decomposes in the anaerobic envi­
ronment of the landfill. For biogas derived from ani­
mal waste management and sewage, anaerobic 
digestion occurs in manmade digesters54 as part of 
the overall process of treating these wastes. 

The main advantages of biogas and LFG technologies 
are that they provide a steady supply of renewable 
fuels, make use of a low- or zero-cost feedstock, and 
involve moderate capital costs. As such, the econom­
ics are often favorable, even without incentives. 
These technologies also make use of mature power 
generation technologies (e.g., internal combustion 
engines, gas turbines, and boilers/steam turbines). 
LFG and biogas have also been successfully demon­
strated with microturbines and fuel cells. Using bio­
gas and LFG to produce electricity provides many 
environmental and economic benefits. Anaerobic 
digester systems for animal waste reduce odors and 
pathogens, improve water quality, reduce methane 
emissions, and improve farm revenues through ener­
gy self-sufficiency and the ability to use or sell the 
dried solid residues as fertilizer or animal bedding. 
Combusting LFG will reduce landfill odor (EPA 2005), 
methane emissions (landfills are the largest anthro­
pogenic source of methane), and toxic organic com­
pounds. 

The main disadvantages of LFG and biogas applica­
tions are the relatively small scale of the applications 
and air permitting issues. Compared with other 
renewable energy options, the total market potential 
is relatively small. Some states directly support LFG 

and biogas with grants and incentives, and LFG and 
biogas are eligible resources within most state RPS 
programs. 

CCoommbbiinneedd HHeeaatt aanndd PPoowweerr ((CCHHPP)) 
CHP, also known as cogeneration, is an efficient, 
clean, and reliable approach to generating simulta­
neous power and thermal energy from a single fuel 
source. CHP is not a specific technology but an effi­
cient application of technologies to meet an energy 
user’s needs. CHP uses waste heat from electricity 
generation to produce useful thermal energy for 
process heat and space heating or cooling for com­
mercial and industrial facilities. A CHP system is sub­
stantially more efficient than purchasing electricity 
from the grid and generating thermal energy with a 
boiler or process heater. 

A CHP system consists of a number of individual 
components—a prime mover (heat engine), a genera­
tor, heat recovery, and electrical interconnection— 
configured into an integrated system. The type of 
equipment that drives the overall system (i.e., the 
prime mover) typically identifies the CHP system. 
Prime movers for CHP systems include reciprocating 
engines, combustion or gas turbines, steam turbines, 
microturbines, and fuel cells. These prime movers are 
capable of burning a variety of fuels (e.g., natural 
gas, coal, oil, and alternative fuels) to produce shaft 
power or mechanical energy. Although mechanical 
energy from the prime mover is most often used to 
drive a generator to produce electricity, it can also be 
used to drive rotating equipment such as compres­
sors, pumps, and fans. Thermal energy from the sys­
tem can be used in direct process applications or 
indirectly to produce steam, hot water, process heat 
for drying, or chilled water for process cooling. 

Figure C.1 shows two common configurations for 
CHP systems: (1) steam boiler/steam turbine, and (2) 
gas turbine or engine/heat recovery. Historically, the 
steam boiler/turbine approach has been the most 

52	 Pyrolysis is the rapid heating and cooling of biomass in the absence of air. It results in a complex liquid hydrocarbon mixture (pyrolysis oils) some­
what similar to crude oil, gaseous compounds such as hydrogen, methane, and carbon (i.e., char). 

53 Anaerobic digestion is the conversion of organic material to biogas by microorganisms in the absence of oxygen. 
54	 With animal waste and wastewater, digesters (typically enclosed concrete structures) are required to contain the organic material and serve as a 

home for the microorganisms. In comparison, with LFG the biogas is produced naturally in the landfill over a period of years as the organic material 
slowly decomposes. 
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FFiigguurree CC..11:: TTyyppiiccaall CCHHPP CCoonnffiigguurraattiioonnss
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SSoouurrccee:: EEPPAA 22000044.. 

widely used CHP system. In this approach, a boiler 
makes high-pressure steam that is fed to a turbine to 
produce electricity. The turbine is designed so that 
steam is left over to feed an industrial or other ther­
mal process. Thus, one fuel input to the boiler sup­
plies both electric and thermal energy by recovering 
waste heat from the steam turbine electric genera­
tor. This type of system typically generates about five 
times as much thermal energy as electric energy. 
Steam boiler/turbine systems are widely used in the 
paper, chemical, and refining industries, especially 
when waste or byproduct fuel exists that can be 
used to fuel the boiler. 

Another common CHP configuration involves a com­
bustion turbine or reciprocating engine to generate 
electricity. In these applications, thermal energy is 
recovered from the exhaust stream to make steam or 
to supply other thermal uses. These CHP systems can 
use very large (i.e., hundreds of MW) gas turbines, 
very small (i.e., tens of kilowatts [kW]) microturbines, 
engines, or fuel cell systems. In these systems, the 
thermal energy is typically one to two times the 
electric energy. 

Clean Energy Markets 
This section describes the current market for renew­
able energy technologies and CHP, including the 
growing competitiveness of renewable energy tech­
nologies and the proven track record of CHP applica­
tions in delivering cost-competitive energy. This 
clean energy market growth is leading to a range of 
local economic, environmental, and energy security 
benefits. 

RReenneewwaabbllee EEnneerrggyy TTeecchhnnoollooggiieess 
Renewable energy technologies are increasingly cost 
competitive and are becoming more established in 
the marketplace. As the opportunities and market 
have grown, especially over the last five years, large 
corporations have become major players in the 
renewable energy industry, bringing additional 
investment capital, expertise, and capabilities that 
have spurred further market growth. At the same 
time, both governments and consumers are placing 
value on the attributes associated with renewable 
energy. Many consumers have demonstrated a will­
ingness to pay a premium for renewable energy, and 
many are able to enroll in voluntary green power 
programs. 
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Governments are using incentives and other policy FFiigguurree CC..22:: AAnnnnuuaall WWoorrllddwwiiddee IInnssttaallllaattiioonnss ffoorr 
tools, such as RPS, to increase the amount of renew- WWiinndd PPoowweerr aanndd PPVV 
able energy produced. Renewable energy certificates 
(RECs), also called green tags, green certificates, and Annual Worldwide Wind Power Capacity Installations 
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Industry revenue of ~$8 billion 
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Both the wind and solar PV markets have experi­
enced double-digit growth over the past decade, pri­
marily as result of the increased demand for renew­
able energy. Globally, PV has had a 40% compounded Annual Worldwide PV Installations 

1,000annual growth rate (CAGR) since 1999. In 2004, the 
Industry revenue of ~$7.6 billiona 

market was valued at approximately $7.6 billion per 
year from equipment sales and installation. The wind 
industry has undergone similar growth. Wind energy 
installations worldwide have experienced a 24% 
CAGR since 1999 (see Figure C.2) (Navigant 2005b). 
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per year between 2001 and 2003 (EIA 2004b). 
(Fluctuations during this period are primarily the 
result of changing government incentives.) As shown 
in Figure C.3, renewable energy (excluding large-
scale hydroelectric plants) accounted for 2.2% of 
electricity consumption in 2003 (EIA 2004a, EIA 
2004c). Today, hydropower and biomass, including 
WTE and LFG, dominate the renewable energy market 
in the United States. Annual installations of renew­
able energy (excluding large-scale hydro) in the 
United States are expected to reach more than 4,500 
MW per year by 2015 in a business-as-usual sce­
nario, resulting in an $8 billion market annually from 
equipment (Navigant 2005b). 

Europe North America Japan Rest of the World Total 

a Based on the total installed cost of systems. 

SSoouurrccee:: NNaavviiggaanntt 22000055bb.. 
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FFiigguurree CC..33:: UU..SS.. RReenneewwaabbllee EEnneerrggyy SSnnaappsshhoott (2003 Data)
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CCoommbbiinneedd HHeeaatt aanndd PPoowweerr ((CCHHPP)) 
Interest in CHP technologies has been growing 
among energy customers, regulators, legislators, and 
developers for a variety of reasons, including electric 
industry deregulation, environmental concerns, and 
unease over energy security. The growth of CHP has 
been fairly constant (with a slightly slower growth 
rate in the past few years) since the implementation 
of the Public Utilities Regulatory Policy Act (PURPA) 
in 1978, which created various incentives for CHP. 
PURPA has become somewhat less important in 
states with restructured electric markets but still 
provides some important support for CHP in regulat­
ed states. The U.S. CHP inventory in 2004 was 80.9 
gigawatts (GW) at 2,845 sites. As shown in Figure 

Non-Hydro Renewable 

Electricity Generation 

Solar
 

Wind
 

Geo­
thermal
 

Other
 
Biomass
 MSW/ 

Landfill Gas 

Wood/ 
Wood Waste 

Total = 84 billion kWh 

(2.2% of total consumption, 23% of renewable energy) 

C.4, almost 90% of this capacity is in the industrial 
sector, with about one-third of the total capacity in 
the chemical industry alone. The refining and paper 
industries make up another 25% of the total. 

With recent increases in the price of natural gas and 
uncertainty in future prices, interest in CHP projects 
fueled by waste and opportunity fuels, such as land­
fill and digester gas, refinery gas, and wood waste, is 
growing. 
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Market Challenges Affecting 
Clean Energy Technologies 
Because of their improving economics and perform­
ance, renewable energy technologies are becoming 
increasingly viable alternatives to conventional 
power generation technologies. Nevertheless, renew­
able technologies continue to face persistent market 
challenges that impede their growth and acceptance. 
Similarly, while CHP utilizes commercially proven 
technologies with higher efficiencies that can make 
it economically attractive, a variety of market, insti­
tutional, and regulatory barriers can slow its growth. 

RReenneewwaabbllee EEnneerrggyy 
Key market challenges faced by renewable energy 
technologies include: 

• High first costs compared with competing 
technologies. 

• Grid integration issues related to the interconnec­
tion of distributed technologies and connecting 
resources in remote locations. 

• A lack of maturity of other needed “infrastruc­
ture,” such as sales, installation, and service. 

• A need for more consumer education about the 
benefits of renewable energy. 

• The lack of maturity and liquidity in emerging REC 
markets. 

• Public concerns over aesthetics, noise, and envi­
ronmental impacts related to certain technologies. 

Recognizing the benefits of renewable energy to 
their constituents, many states are implementing a 
range of programs, including RPS, net metering, and 
public benefits funds, to address these challenges. 
For example, Pennsylvania is advancing renewable 
energy through its Energy Harvest Grant Program 
and Alternative Energy Portfolio Standard. 

FFiigguurree CC..44:: UU..SS.. CCHHPP CCaappaacciittyy (2004)
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CCoommbbiinneedd HHeeaatt aanndd PPoowweerr ((CCHHPP)) 
Key market challenges faced by CHP include: 

• CHP systems entail larger up-front capital invest­
ment, more complicated operation and mainte­
nance (O&M) procedures, and higher O&M costs 
than conventional generation systems. These 
issues can be especially difficult for small to medi­
um CHP users (i.e., less than 5 MW), who are less 
able to bear the additional cost and risk of onsite 
generation, regardless of the efficiency and envi­
ronmental benefits. 

• Rate-setting and regulation of interconnection 
are critical factors in the success of CHP. 
Uneconomical partial-load rates, such as standby 
or buy-back rates, exit fees, and interconnection 
requirements, can limit CHP’s economic viability. 

• Utilities can reduce the economic attractiveness of 
CHP projects by offering special low electric rates 
to the potential energy user that reduce the eco­
nomic benefits of CHP. 

• Although CHP typically provides an overall envi­
ronmental benefit, it can increase the onsite emis­
sions at the CHP facility. While this increase is 
typically offset by a greater decrease at another 
location (e.g., the power generator), most environ­
mental regulations are not designed to recognize 
this benefit. 

These potentially higher capital and operating costs 
and structural barriers are offset by the benefits of 
lower energy costs and increased power reliability 
where new CHP projects are being constructed. In 
addition, state policies (such as output-based regula­
tions, interconnection standards, and public benefits 
funds) that reduce institutional, regulatory, and 
structural barriers to CHP and recognize its economic 
and environmental benefits are important compo­
nents in addressing these challenges. For example, 
Connecticut has created an output-based regulation 
for small distributed generators for several pollu­
tants, and has included CHP as an eligible resource 
for the state RPS. 

Emerging and Innovative Clean 
Energy Supply Policies 
State governments are crafting policies to reduce 
market and institutional barriers for clean energy 
technologies and accelerate their adoption in the 
marketplace. The Guide to Action focuses on estab­
lished policies that have proven to be successful in 
various states. The following table describes emerg­
ing and innovative clean energy supply policies not 
covered in the Guide to Action and provides sources 
of additional information about these policies. 
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TTaabbllee CC..22:: EEmmeerrggiinngg aanndd IInnnnoovvaattiivvee CClleeaann EEnneerrggyy SSuuppppllyy PPoolliicciieess
 

PPoolliiccyy DDeessccrriippttiioonn FFoorr MMoorree IInnffoorrmmaattiioonn 

CCoonnttrraaccttoorr aanndd EEqquuiippmmeenntt Some states require equipment and contractor cer- The North American Board of Certified Energy 
CCeerrttiiffiiccaattiioonn tification for renewable energy installations that 

receive buy-downs or state financial incentives. 
These standards ensure that high-quality products 
and services are provided to customers. 

Practitioners (NABCEP) works with the renew­
able energy and energy efficiency industries, 
professionals, and stakeholders to develop and 
implement quality credentialing and certifica­
tion programs for practitioners. 
http://www.nabcep.org/ 
In New York, NYSERDA’s PV or Solar Electric 
Incentive Program provides cash incentives for 
the installation of small PV or solar-electric 
systems. The cash incentives are only avail­
able for PV systems purchased through an eli­
gible installer. 
http://www.powernaturally.org/Programs/ 
Solar/incentives.asp?i=1 

EEmmiissssiioonnss Similar to the nutritional dietary information found More than 20 states have some form of elec-
DDiisscclloossuurree//GGeenneerraattiioonn on most food packages, this policy would include a tricity label. Information on the Massachusetts 
DDiisscclloossuurree chart in every monthly bill that describes the 

sources of electricity generation and their emis­
sions. 

program can be found at: 
http://www.mass.gov/dte/restruct/competition/ 
info_disclosure_2001.htm 

CCoonntteenntt RReeqquuiirreemmeennttss ffoorr When a state enters into new contracts for pur- NY Executive Order 111 requires state agen-
CCeerrttaaiinn EElleeccttrriicciittyy CCoonnttrraaccttss chasing power or is in the position to approve long­ cies to purchase 10% of their electricity from 
((WWhhoolleessaallee)) term contracts, the state can require that a certain 

percentage of the electricity generated is from 
renewable energy sources or meets thresholds for 
energy efficiency. 

renewable sources in 2005 and 20% by 2010. 
http://www.gorr.state.ny.us/gorr/ 
EO111_fulltext.htm 

LLooaaddiinngg OOrrddeerr A Public Utility Commission (PUC) can specify a 
certain sequence of technologies and resources 
that would be considered for meeting new electric­
ity demand. Any deviation from this loading order 
would require utilities to explain the reason for this 
deviation to the PUC. This policy may need to be 
combined with others (such as simplified air emis­
sions credits for energy efficiency, renewable ener­

California’s Energy Action Plan requires utilities 
to prioritize their resource procurements by 
following an established “loading order.” 
http://irecusa.org/articles/ 
static/1/1102615783_1018302029.html 
http://www.energy.ca.gov/ 
energy_action_plan/index.html 

gy, and distributed generation) in order to make it 
profitable or economical to utilities. 

http://www.cpuc.ca.gov/static/energy/ 
electric/energy+action+plan/ 

SSttaannddaarrdd RREECC TTrraaddiinngg//TTrraacckkiinngg A few state renewable energy programs currently New Jersey established a separate REC trad-
SSyysstteemmss have Web-based tracking systems for DG and/or 

assigning RECs based on this generation. These 
systems enable DG systems to participate in REC 
markets. 

ing system for solar PV. 
http://www.njcep.com/srec/ 

(continued on next page)
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TTaabbllee CC..22:: EEmmeerrggiinngg aanndd IInnnnoovvaattiivvee CClleeaann EEnneerrggyy SSuuppppllyy PPoolliicciieess ((ccoonnttiinnuueedd))
 

PPoolliiccyy DDeessccrriippttiioonn FFoorr MMoorree IInnffoorrmmaattiioonn 

MMaannddaatteedd LLoonngg--TTeerrmm CCoonnttrraaccttss This policy allows utilities in deregulated markets The Colorado referendum that created the 
ffoorr RReenneewwaabblleess to sign long-term contracts with renewable energy 

generators. This would provide generators with the 
long-term certainty they need to obtain project 
financing. 

state’s RPS requires a 20-year purchase for 
projects eligible to satisfy the RPS. 
http://www.dora.state.co.us/puc/rulemaking/ 
Amendment37.htm 
A legislative act in Connecticut requires distri­
bution companies to sign long-term Power 
Purchase Agreements for clean energy for no 
less than 10 years at a wholesale market price 
plus up to $0.055 per kWh for the REC. 
http://www.ctcleanenergy.com/investment/ 
MarketSupplyInitiative.html 

BBuuiillddeerr//BBuuiillddiinngg IInncceennttiivveess Utilities and states can provide incentives for the 
construction and operation of energy-efficient and 
renewable energy homes and buildings (e.g., quick­
er and less expensive permits for homes with solar 
power). 

Duke Energy lowered electric rates for ENER­
GY STAR-qualified homes. 
http://www.dukepower.com/ 
http://www.dukepower.com/news/releas­
es/2005/feb/2005022201.asp 
New Jersey offers Solar PV rebates (ranging 
from $3.06/watt to $5.30/watt) to residential, 
commercial, and industrial applicants. 
http://www.njcep.com/html/2_incent.html 

UUttiilliittyy PPrrooccuurreemmeenntt PPrrooggrraammss The PUC can require utilities to purchase or pro- The California Public Utilities Commission 
ffoorr DDGG mote the installation of DG to meet increasing elec­

tricity demands. Renewable energy DG could be 
given preferential treatment in this program to pro­
mote reductions in carbon emissions. This would 
be similar to RPS. 

(CPUC) requires utilities to consider DG (cus­
tomer- or utility-owned) as an alternative to 
distribution investments. 
http://www.cpuc.ca.gov/PUBLISHED/ 
FINAL_DECISION/24136.htm 

IInntteeggrraattiinngg PPUUCC ggooaallss iinnttoo PPBBFF This policy encourages the use of public benefits New England Demand Response Initiative 
PPrrooggrraamm DDeessiiggnn ((ii..ee..,, ““CCrroossss funds (PBFs) not only to support energy efficiency http://nedri.raabassociates.org/index.asp 
WWaallkkiinngg””)) and renewable energy, but to help PUCs and utili­

ties reach their goals (e.g., increased reliability, 
congestion relief, and permanent peak reduction). 

In Massachusetts, annual peak demand reduc­
tions from energy efficiency and PBF-funded 
load management ranged from 98 MW to 135 
MW in 1998, 1999, and 2000. Cumulative reduc­
tions from these programs reached 700 MW 
(7.2% of peak) as of 2000. 
http://eetd.lbl.gov/EA/EMP/reports/PUB5482.pdf 

TTrraannssppaarreenntt DDiissttrriibbuuttiioonn Currently, the electricity distribution company pri- The California Energy Commission (CEC) is 
PPllaannnniinngg marily conducts distribution planning without out­

side feedback that could lead to lower-cost alter­
native solutions or taking into account other deci­
sionmaking criteria. A transparent distribution plan­
ning process could allow customers and develop­
ers to align their investments with the greatest sys­
tem need. In addition, the utility would benefit from 
customer response to the system need. 

working with CPUC to create a transparent dis­
tribution planning process. 
http://www.energy.ca.gov/energypolicy/index. 
html 

SSoouurrccee:: CCoommppiilleedd bbyy EEPPAA bbaasseedd oonn mmuullttiippllee ssoouurrcceess.. 
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