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About This Document

This Guide for Conducting Energy Efficiency Potential Studies is
provided to assist state officials, regulators, legislators, and others
in the implementation of the recommendations of the National
Action Plan for Energy Efficiency (Action Plan) and the pursuit of its

longer-term goals.

This Guide identifies three main applications for energy efficiency
potential studies and provides examples of each, along with a de-
scription of how key decisions regarding scope and methodology
are made to best achieve the studies’ objectives. It also provides

an overview of the main analytical steps in conducting a potential

study and introduces several related concepts.

The primary intended audience for this Guide is policy-makers,

state officials, utility staff, and efficiency advocates looking for
guidance on the process of conducting potential studies. These
individuals can also use the Guide to review the results of already-

completed studies.
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Executive Summary

This Guide provides information on standard approaches for parties looking to build the policy case for
energy efficiency, evaluate efficiency as an alternative to supply-side resources, and formulate detailed
program design plans by understanding the potential for cost-effective energy efficiency. Policy-makers,
state officials, utility staff, efficiency advocates, and others can use this information to quantify the
magnitude of the energy efficiency resource. The Guide is provided to assist in the implementation of the
National Action Plan for Energy Efficiency’s five key policy recommendations for creating a sustainable,

aggressive national commitment to energy efficiency.

Importance of Conducting Energy
Efficiency Potential Studies

Improving energy efficiency in our homes, businesses,
schools, governments, and industries—which consume
more than 70 percent of the natural gas and electricity
used in the country—is one of the most constructive,
cost-effective ways to address the challenges of high
energy prices, energy security and independence, air
pollution, and global climate change. Despite these
benefits and the success of energy efficiency programs
in some regions of the country, energy efficiency
remains critically underutilized in the nation’s energy
portfolio. It is time to take advantage of more than two
decades of experience with successful energy efficiency
programs, broaden and expand these efforts, and cap-
ture the savings that energy efficiency offers. Conduct-
ing a potential study provides key information to inform
policies and approaches to advance energy efficiency.

The National Action Plan for Energy Efficiency was
released in July 2006 as a call to action to bring diverse
stakeholders together at the national, regional, state,
or utility level, as appropriate, and foster the discus-
sions, decision-making, and commitments necessary to
take investment in energy efficiency to a new level. This
Guide directly supports the Action Plan recommenda-
tion to “make a strong, long-term commitment to im-
plement cost-effective energy efficiency as a resource.”
A key option to consider under this recommendation is
establishing the potential for long-term, cost-effective
energy efficiency savings (see page 1-2 for a full listing

National Action Plan for Enerqy Efficiency

of options to consider under each Action Plan recom-
mendation). Conducting a potential study supports

this option and provides critical data for the design of
policies and programs aimed at increasing investment in
energy efficiency, including:

Setting attainable energy savings targets.

Quantifying the energy efficiency resource for system
planning.

Determining funding levels for delivering energy
efficiency programs.

* Designing programs to achieve the long-term potential.

e Reassessing energy efficiency opportunities as condi-
tions change.

Energy efficiency potential studies are an effective tool
for building the policy case for energy efficiency, evalu-
ating efficiency as an alternative to supply side resourc-
es, and formulating detailed program design plans.
They are typically the first step taken by entities inter-
ested in initiating or expanding a portfolio of efficiency
programs, and serve as the analytic basis for efforts

to treat energy efficiency as a high-priority resource
equivalent with supply-side options.

Potential studies conducted by utilities, state agencies,
advocacy groups, and other entities consistently find
that significant gains in cost-effective energy savings
(e.g., MWh of electricity, MCF of natural gas) and
capacity (e.g., MW, MCF/day) are currently possible in
all sectors and regions of the country, and are likely to

ES-1



continue to be available at low cost in the future. These
studies show that energy efficiency can yield more than
20 percent savings in total electricity demand nation-
wide by 2025. This is equivalent to reducing the forecast
growth in electric demand by 50 percent under some
forecasts (Nadel et al., 2004; NEEP, 2005; SWEEP, 2002).

Energy efficiency potential studies can be broadly char-
acterized by how the results are applied in a policy and
program development context. In each case, the cost
and time needed to complete a study is directly cor-
related with the level of detail and accuracy of results.
This Guide identifies three main applications for energy
efficiency potential studies:

1. Potential studies that are written with the aim of
building policy support and making the case for en-
erqy efficiency programs and funding. Usually these
types of studies are done at a high level of aggrega-
tion, and focus on the macro-level societal benefits
of doing efficiency.

2. Potential studies that are written with the aim of
evaluating efficiency as an alternative to a specific
supply-side project. These types of studies present
highly accurate estimates of the energy efficiency
potential, as they need to provide certainty and fos-
ter confidence in energy resource planners to invest

in energy efficiency instead of traditional “steel in
the ground” resources.

3. Potential studies that are written with the aim of
determining how much to spend on efficiency, and
how that money can best be spent. These potential
studies are conducted in situations where the policy
decision to invest in efficiency has already been made
and there is no need to make a case for supporting
efficiency. These studies focus more on the disaggre-
gated results (e.g., is there more opportunity in light-
ing or HVAC?) than other types of potential studies.

Each of these potential study applications incorporates
general concepts and steps (discussed in Chapter 3),
which include potential-type analyzed (technical, eco-
nomic, or achievable), data collection approaches, level
of aggregation, expected accuracy of results, and the
type of output produced. Chapters 4 through 6 describe
these concepts and steps, briefly address their implica-
tions for study cost and completion time, and provide
recommendations for how each should be handled in
the context of the three potential study applications
(given a state or utility’s overall policy goals).

After reading this Guide, parties seeking to undertake a
potential study will better understand: (a) the questions
to ask to ensure that the appropriate potential study

Figure ES-1. Considerations for Conducting Potential Studies

Hiah Detailed Planning and Program Design
9 (Single Program) (Program Portfolio)
.:_§
[«8)
2 Medium Identifying Alternatives to
g Supply-Side Investment
g
. Building the Case for
o Energy Efficiency
Low Medium High
Cost and Length of Time to Complete
ES-2 Guide for Conducting Enerqy Efficiency Potential Studies



application is selected, (b) the basic approach and steps
for conducting the study, including the key questions
and issues to raise with the analyst doing the work, and

(c) the types of results and insights that can (and can-

not) be expected, including how potential studies can

be used to advance the Action Plan recommendations.

Table ES-1. Key Issues for Selecting a Potential Study Application

Typical Cost*

Building a Case for

Energy Efficiency

$20,000-$75,000

Identifying
Alternatives to
Supply-Side
Investments

$75,000-$300,000

$75,000-$500,000

Detailed Planning
and Program Design

Estimated
Time*

1 to 4 months

4 and 12 months

4 and 12 months

Key Questions

e Are we in the process

of deciding whether
to invest in efficiency
and if so, are we
deciding how much
to invest?

Is the primary motiva-
tion of this study to
demonstrate the ben-
efits of efficiency and
build policy support?

Can we accept a fairly
high level of aggrega-
tion and thus uncer-
tainty in our results?

Are the desired
outputs primarily
macro-level energy
and capacity savings,
and is there a role for
related economic and
environmental data?

e Will this study deter-

mine whether energy
efficiency can be used
to defer or eliminate
plans to build new
capacity or upgrade
transmission lines?

Are energy efficiency
objectives best sup-
ported by “investment-
grade” analysis with
the aim of ensuring
the future reliability of
the power system?

Are energy efficiency
objectives best sup-
ported by detailed
measure-level data?
Should certain mea-
sures (i.e., those that
provide summer peak
reductions) be given
priority?

Has the decision to invest in
efficiency already been made?

Are data needed primarily to
aid in decisions about which
market sectors, targeted geo-
graphic areas, end uses, mea-
sures, and programs should
be tapped to realize efficiency
potential?

Are study findings intended
primarily for energy efficiency
planners who will incorporate
the results into portfolio deci-
sions?

What is the history of ef-
ficiency programming in this
area? What effect does this
history have on the assump-
tions we make about program
potential?

Should the study focus on one
particular end use, customer
segment, or set of measures?
Are data available that can
give reasonable disaggregated
results?

* These ranges should be viewed as approximate. They are based on a sample of studies and are not intended to define the absolute limit of these

parameters.

National Action Plan for Enerqy Efficiency
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1: Introduction

Improving the energy efficiency of homes, businesses,
schools, governments, and industries—which consume
more than 70 percent of the natural gas and electricity
used in the United States—is one of the most construc-
tive, cost-effective ways to address the challenges of
high energy prices, energy security and independence,
air pollution, and global climate change. Mining this
efficiency could help us meet on the order of 50 percent
or more of the expected growth in U.S. consumption

of electricity and natural gas in the coming decades,
yielding many billions of dollars in saved energy bills and
avoiding significant emissions of greenhouse gases and
other air pollutants.’

Recognizing this large opportunity, more than 60 lead-
ing organizations representing diverse stakeholders
from across the country joined together to develop the
National Action Plan for Energy Efficiency. The Action
Plan identifies many of the key barriers contributing to
underinvestment in energy efficiency; outlines five key
policy recommendations for achieving all cost-effective
energy efficiency, focusing largely on state-level energy
efficiency policies and programs; and provides a number
of options to consider in pursing these recommenda-
tions (Figure 1-1). As of November 2007, nearly 120
organizations have endorsed the Action Plan recom-
mendations and made public commitments to imple-
ment them in their areas. Understanding the potential
for cost-effective energy efficiency is key to making the
Action Plan a reality.

1.1 Guide for Conducting Energy

Efficiency Potential Studies
The Leadership Group of the National Action Plan for
Energy Efficiency (see Appendix A for a list of group

members) identified the area of energy efficiency poten-
tial studies as one where additional guidance is needed

National Action Plan for Enerqy Efficiency

to help parties pursue the recommendations and meet
their commitments to energy efficiency. Specifically, this
Guide directly supports the Action Plan recommendation
to “make a strong, long-term commitment to implement
cost-effective energy efficiency as a resource.” A key op-
tion to consider under this recommendation is establishing
the potential for long-term, cost-effective energy efficiency
savings. Further, this Guide was developed in conjunction
with and complements other documents prepared as part
of the Action Plan.

Potential studies of a state or region inform the compari-
son of energy efficiency with supply-side options, and
therefore serve as the analytic basis for implementing four
key options to consider under the Action Plan:

* Integrate energy efficiency into utility, state, and
regional resource planning activities.

e Establish funding requirements for delivering long-
term, cost-effective energy efficiency.

e Develop long-term energy saving goals as part of
energy planning processes.

e Establish and educate stakeholders on the business
case for energy efficiency.

1.1.1 How to Use This Guide

This Guide is provided as a resource for implement-

ing the recommendations of the Action Plan. It was
developed in conjunction with and complements other
documents prepared as part of the Action Plan. One
such document is the Guide to Resource Planning with
Energy Efficiency (National Action Plan for Energy Ef-
ficiency, 2007), which details how potential studies play
a critical role in the utility resource planning process.

The audience for the Guide includes policy-makers,
state officials, utility staff, efficiency advocates, and
other entities interested in conducting an energy



Figure 1-1. National Action Plan for Energy Efficiency Recommendations and Options

Recognize energy efficiency as a high-priority

energy resource.

Options to consider:

e Establishing policies to establish energy efficiency as a
priority resource.

* Integrating energy efficiency into utility, state, and regional
resource planning activities.

¢ Quantifying and establishing the value of energy efficiency,
considering energy savings, capacity savings, and environ-
mental benefits, as appropriate.

Make a strong, long-term commitment to imple-

ment cost-effective energy efficiency as a resource.

Options to consider:

e Establishing appropriate cost-effectiveness tests for a
portfolio of programs to reflect the long-term benefits of
energy efficiency.

e Establishing the potential for long-term, cost-effective
energy efficiency savings by customer class through proven
programs, innovative initiatives, and cutting-edge tech-
nologies.

e Establishing funding requirements for delivering long-term,
cost-effective energy efficiency.

¢ Developing long-term energy saving goals as part of
energy planning processes.

¢ Developing robust measurement and verification procedures.

¢ Designating which organization(s) is responsible for admin-
istering the energy efficiency programs.

¢ Providing for frequent updates to energy resource plans to
accommodate new information and technology.

Broadly communicate the benefits of and opportu-

nities for energy efficiency.

Options to consider:

e Establishing and educating stakeholders on the business
case for energy efficiency at the state, utility, and other
appropriate level, addressing relevant customer, utility, and
societal perspectives.

e Communicating the role of energy efficiency in lowering
customer energy bills and system costs and risks over time.

e Communicating the role of building codes, appliance stan-
dards, and tax and other incentives.

Source: National Action Plan for Energy Efficiency, 2006.
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Provide sufficient, timely, and stable program

funding to deliver energy efficiency where

cost-effective.

Options to consider:

¢ Deciding on and committing to a consistent way for
program administrators to recover energy efficiency
costs in a timely manner.

e Establishing funding mechanisms for energy efficiency
from among the available options, such as revenue
requirement or resource procurement funding, system
benefits charges, rate-basing, shared-savings, and
incentive mechanisms.

e Establishing funding for multi-year period.

Modify policies to align utility incentives with

the delivery of cost-effective energy efficiency

and modify ratemaking practices to promote

energy efficiency investments.

Options to consider:

e Addressing the typical utility throughput incentive and
removing other regulatory and management disincen-
tives to energy efficiency.

e Providing utility incentives for the successful manage-
ment of energy efficiency programs.

¢ Including the impact on adoption of energy efficiency
as one of the goals of retail rate design, recognizing
that it must be balanced with other objectives.

e Eliminating rate designs that discourage energy ef-
ficiency by not increasing costs as customers consume
more electricity or natural gas.

e Adopting rate designs that encourage energy efficiency
by considering the unigue characteristics of each cus-
tomer class and including partnering tariffs with other
mechanisms that encourage energy efficiency, such as
benefit-sharing programs and on-bill financing.

Guide for Conducting Enerqy Efficiency Potential Studies



efficiency potential study for the purpose of initiating or
expanding a portfolio of efficiency programs. It will also
be useful for regulators, legislators, and other decision-
makers tasked with overseeing utilities and assessing
the merits of a particular energy efficiency approach

or outcome. The Guide provides answers to—or the
information needed to develop answers to—the follow-
ing questions:

e What is a potential study?
e \What objectives are met by a potential study?

* Do | need to conduct or commission a potential study
for my jurisdiction?

e What are the key steps in conducting a potential
study?

e What are the likely costs of different types of poten-
tial studies, and what are the pros and cons of each?

* Based on stated objectives, what type of potential
study should | conduct or commission? What should
its boundaries and analytical parameters be?

The Guide is “policy-neutral” such that it can be ap-
plied to energy efficiency programs irrespective of their
policy objectives and constraints. The Guide lays out a
basic potential study structure and methodology while
flagging issues that need to be addressed in specific
circumstances. Chapters 2 and 3 present key topics
and approaches applicable to all potential studies. They
define the types of potential that are typically analyzed
and the expected range of results from each. They also
summarize the most important steps in performing a
potential study. The Guide also identifies three contexts
for application of potential studies. Chapters 4 through
6 identify specific approaches and provide guidance for
each step in relation to these three study applications.
Case studies are used to illustrate best practices, with
pros and cons of different methods presented so that
users can make the best decision for their circumstanc-
es. Chapter 7 summarizes the discussion and identifies
important considerations in conducting a potential
study. Appendix C provides a detailed discussion on
potential study methodology.

National Action Plan for Enerqy Efficiency

Note that this guide is not intended to give the general
reader enough information to conduct a potential study
on their own. Rather, we hope that after reviewing this
document, the reader will be able to participate in ef-
forts to plan for, contract for, contribute to, and review
the results of potential studies. Where potential studies
are conducted, the reader should be able to effectively
collaborate with the entity doing the work. To this end,
specific “questions for the analyst” are provided at the
beginning of Chapters 4 through 6.

1.1.2 Structure of the Guide

This document presents much of its information in the
context of several example studies. To avoid repetition,
different aspects of conducting a potential study are
emphasized in Chapters 4 through 6. Appendix C repeats
much of this information in a more linear fashion that
does not rely on the examples in the main text, while Ap-
pendix D contains a list of common data sources used for
potential studies and a short description of each. Appen-
dix E provides short descriptions of 17 recent potential
studies, with Web links where available.

1.1.3 Development of the Guide

The Guide is a key product of the Year Two Work Plan
for the National Action Plan for Energy Efficiency. This
work plan was developed based on feedback from Ac-
tion Plan Leadership Group members and observers dur-
ing the fall of 2006. The work plan was further refined
during the March 2007 Leadership Group meeting in
Washington, D.C. A full list of Leadership Group mem-
bers is provided in Appendix A.

Philip Mosenthal of Optimal Energy, Inc., served as
project manager and co-authored the Guide along with
Jeffrey Loiter, under contract to the U.S. Environmental
Protection Agency.

1.2 Notes

1. See the National Action Plan for Energy Efficiency (2006), avail-
able at <www.epa.gov/cleanenergy/actionplan/report.htm>.
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Energy Efficiency Potential
= Studies as a Policy Tool

This chapter of the Guide explains why conducting potential studies is a critical best practice for estab-
lishing energy efficiency as a first-priority resource, and describes how such studies can serve as the
quantitative basis for actions aimed at achieving the Action Plan’s recommendations.

2.1 What Is a Potential Study?

Simply put, a potential study is a quantitative analysis
of the amount of energy savings that either exists, is
cost-effective, or could be realized through the imple-
mentation of energy efficiency programs and policies.
The Action Plan notes that “potential studies illuminate
the nature of the energy efficiency resource, and can be
used by legislators and regulators to inform efficiency
policy and programs.”! The boundaries of a potential
study can be as small as a neighborhood experiencing
transmission or distribution constraints, or as large as an
entire region of the country. The study may consider all
sectors of the economy or focus on a particular industry
or type of energy-user. It may focus solely on electricity,
natural gas, or another fuel or provide a comprehensive
look at all energy consumption. As with any analysis
used to support public policy, the scope of the study
depends on the question being answered.

2.2 Definition of Key Terms

As in any field of study, energy efficiency practitioners use
a vocabulary of terms with generally accepted meanings to
convey their ideas, methods, and results. The following list
defines some of the key terms used in this guide.

* Energy efficiency: using less energy to provide the
same or an improved level of service to the energy
consumer in an economically efficient way. Some-
times “conservation” is used as a synonym, but that
term is usually taken to mean using less of a resource
even if this results in a lower service level (e.g., set-
ting a thermostat lower or reducing lighting levels).
The Action Plan recognizes that energy efficiency

National Action Plan for Enerqy Efficiency

includes using less energy at any time, including at
times of peak demand through demand response and
peak shaving efforts.

Measure: any action taken to increase efficiency,
whether through changes in equipment, control
strategies, or behavior. Examples are higher-efficiency
central air conditioners, occupancy sensor control

of lighting, and retro-commissioning. In some cases,
bundles of technologies or practices may be modeled
as single measures. For example, an ENERGY STAR™
home package may be treated as a single measure.

Program: a mechanism for encouraging energy
efficiency. May be funded by a variety of sources and
pursued by a wide range of approaches. Typically
includes multiple measures.2

End-use: a category of equipment or service that
consumes energy (e.g., lighting, refrigeration, heat-
ing, process heat).

Cost-effectiveness: a measure of the relevant eco-
nomic effects resulting from the implementation of an
energy efficiency measure. If the benefits outweigh the
cost, the measure is said to be cost-effective.

Lost-opportunity: refers to an efficiency measure
or efficiency program that seeks to encourage the
selection of higher-efficiency equipment or building
practices than would typically be chosen at the time
of a purchase or design decision.

Retrofit: refers to an efficiency measure or effi-
ciency program that seeks to encourage the replace-
ment of functional equipment before the end of its
operating life with higher-efficiency units (also called
“early retirement”) or the installation of additional
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controls, equipment, or materials in existing facilities
for purposes of reducing energy consumption (e.g.,
increased insulation, lighting occupancy controls,
economizer ventilation systems).

2.3 Potential Studies as Policy Tool

Potential studies can serve multiple objectives in support
of efforts to advance a long-term commitment to cost-
effective energy efficiency. Their results provide critical
input for the design of policies and programs aimed at
increasing the penetration of efficiency, including:

e Setting attainable energy savings targets.

e Quantifying the energy efficiency resource for system
planning.

e Determining a funding level for delivering energy
efficiency programs.

e Designing programs to achieve the long-term potential.

e Reassessing energy efficiency opportunities as condi-
tions change.

The type of report and analysis methodology will vary
depending on the ultimate goal or objective, so it is
important to have a clear idea of the objectives of the
study and type of information needed before beginning

the analysis. This section describes three applications for
which a potential study can inform policy decisions:

e Building a case for investment in energy efficiency.
e |dentifying alternatives for supply-side investments.
e Detailed efficiency program design and planning.

These were chosen because the studies that result from
these objectives cover a range of approaches, levels of
detail, and costs. They also represent the majority of
studies conducted. For each, we touch on some of the
concepts discussed in greater detail later on, such as the
level of detail of the potential study and whether site-
specific data are gathered to support the potential anal-
ysis. In general, the greater the detail and data needs
for a study, the greater the specificity of the results and
the greater the cost and time to complete a study. The
figure below depicts this relationship graphically, placing
the three potential study scenarios in context with one
another.

2.3.1 Building a Case for Efficiency Investment

Potential studies are most frequently used either to
make the initial case for energy efficiency programs and
efficiency portfolio investments or to support continued
(and possibly increased) funding of existing programs.
In this situation, a study seeks to answer the two-part
guestion of whether to invest in efficiency and if so,

Figure 2-1. Considerations for Conducting Potential Studies

Hiah Detailed Planning and Program Design
9 (Single Program) (Program Portfolio)
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how much to invest.3 To support this objective, deci-
sion-makers need to understand the overall magnitude
of the efficiency resource and the associated costs and
benefits. The analysis in this case focuses on providing
a reasonable estimate of efficiency potential at a high
level* of aggregation. Results from these studies are
typically used to establish the magnitude of efficiency
opportunities and to support high-level decisions on
funding levels for efficiency portfolios. While the level
of funding allocated to efficiency programs is ultimately
a political decision, a potential study can help all stake-
holders to clearly see the possibilities.

In many cases, needlessly detailed and expensive studies
are performed where simpler analyses would suffice. For
example, if available program funding (whether proposed
or currently available) will only support a modest level of
efficiency investment, a high-level study conducted for a
relatively modest budget will typically provide the neces-
sary information to support policy decisions (see Section
3.4). In cases where jurisdictions are beginning to pur-
sue a high percentage of efficiency opportunities, more
detailed studies may be necessary to refine estimates of
cost-effective spending levels as well as to provide infor-
mation on the remaining efficiency opportunities.

2.3.2 Identifying Alternatives to Supply-Side
Investments

Energy efficiency is increasingly being considered as an
alternative to supply-side investment in generation or
transmission resources, especially in the context of reli-
ability constraints. In cases where parties wish to under-
stand the relative magnitude of the efficiency potential
and whether it can defer alternative investments, a
potential study can answer the question: Can efficiency
displace needed investments in supply-side or transmis-
sion resources? Investment decisions, especially those re-
garding investments to meet future reliability, may require
a more detailed potential study than under the previous
scenario. These studies typically focus on a specific set
of conditions (e.g., geographic area, customer loads) to
facilitate comparison with alternative solutions. Ideally,
the methodology is based on detailed, site-specific data
to support investment-grade analysis. Such a potential
study is designed to produce estimates of what can be
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accomplished from a specific program design, rather
than on generally aggressive efficiency investments.

2.3.3 Detailed Planning and Program Design

In some cases, policy-makers have decided to invest in
efficiency and need guidance on which market sectors,
targeted geographic areas, end uses, measures, and
programs should be tapped to realize the efficiency
potential in their regions of interest. For example, when
dealing with equity issues, a policy-maker may wish to
fully understand the level of cost-effective efficiency
investment that can be achieved in the low-income sec-
tor. It may also be desirable to establish specific savings,
spending, or net benefits goals for one or more market
segments (e.g., new construction). For this purpose,
detailed potential studies are needed to describe the ef-
ficiency potential by specific characteristics or to analyze
various program options for the purpose of understand-
ing additional opportunities for efficiency. Very detailed
studies may be warranted to determine the magnitude
and economics of specific measures, market segments,
or detailed program designs. A greater level of segmen-
tation generally requires a more detailed and expensive
study. The effort required for a greater level of detail
may be offset by limiting the analysis to one or a few
program concepts or market sectors, rather than ad-
dressing all efficiency opportunities.

2.4 Types of Efficiency Potential

Energy efficiency practitioners often distinguish be-
tween four different types of efficiency potential
analysis: technical, economic, achievable, and pro-
gram. Still, there are often important definitional issues
between studies, and terms are used in different ways
by different people. Therefore, it is important when
reviewing studies to fully understand the definition and
scope that applies to any given estimate. Below are
typical definitions of these terms. The first two types of
studies—technical and economic—provide a theoretical
upper bound of existing efficiency resources. Even the
best-designed portfolio of programs, with unlimited
funding, will not capture 100 percent of the technical
or economic potential. The latter two types—achievable
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and program—tend to be more useful in that they
estimate what can actually be achieved, when it can be
captured, and how much it will cost to do so.

e Technical potential is the theoretical maximum
amount of energy use that could be displaced by effi-
ciency, disregarding all non-engineering constraints such
as cost-effectiveness and the willingness of end-users to
adopt the efficiency measures. It is often estimated as a
“snapshot” in time assuming immediate implementa-
tion of all technologically feasible energy saving mea-
sures, with additional efficiency opportunities assumed
as they arise from activities such as new construction.

e Economic potential refers to the subset of the tech-
nical potential that is economically cost-effective as
compared to conventional supply-side energy resourc-
es. Both technical and economic potential are theoreti-
cal numbers that assume immediate implementation
of efficiency measures, with no regard for the gradual
“ramping up” process of real-life programs. In addi-
tion, they ignore market barriers to ensuring actual
implementation of efficiency. Finally, they only consider
the costs of efficiency measures themselves, ignoring
any programmatic costs (e.g., marketing, analysis, ad-
ministration) that would be necessary to capture them.

e Achievable potential is the amount of energy use
that efficiency can realistically be expected to displace
assuming the most aggressive program scenario
possible (e.g., providing end-users with payments
for the entire incremental cost of more efficiency
equipment). This is often referred to as maximum
achievable potential. Achievable potential takes into
account real-world barriers to convincing end-users
to adopt efficiency measures, the non-measure costs
of delivering programs (for administration, marketing,
tracking systems, monitoring and evaluation, etc.),
and the capability of programs and administrators to
ramp up program activity over time.>

* Program potential refers to the efficiency potential
possible given specific program funding levels and
designs. Often, program potential studies are referred
to as “achievable” in contrast to “maximum achiev-
able.” In effect, they estimate the achievable potential
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from a given set of programs and funding. Program
potential studies can consider scenarios ranging from

a single program to a full portfolio of programs. A typi-
cal potential study may report a range of results based
on different program funding levels.

Variations exist on the above definitions. For example,
most studies consider achievable potential as a subset

of economic potential, but some studies consider it as a
subset of technical potential. The rationale for this is that
as avoided costs and measure costs change over time,
non-cost-effective measures may become economical.
Maximum technically achievable would be a more infor-
mative term for such a view. This is especially true when
considering efficiency resources as an alternative to defer
or replace substantial new supply-side investment. In this
case, what is economical may not be known until the
magnitude of efficiency is established and components or
new supply-side investments can be analyzed to determine
the potential cost and benefits of deferral. Finally, we note
that in reality, potential exists along a continuum rather
than in discrete steps. While the terms defined above
facilitate discussion and comparison of different studies,

it is important to understand the scope of the particular
definition of potential in use for any given study.

2.5 Review of Results from
Previous Potential Studies

There have been numerous potential studies released in
the past decade covering regions throughout the United
States and Canada. The tables below summarize the
technical, economic, and achievable potential found in
21 studies, 19 of which are from the United States.® It
is important to note that the studies vary in their scope,
objectives, methodology, time horizon, and definitions.
This is especially true in regard to achievable potential.
Some studies define this as the maximum potential
that could be captured assuming infinite budget (i.e.,
100 percent of incremental efficiency costs covered by
incentives, as well as aggressive marketing and other
supporting initiatives). Other studies define achievable
potential as that which could reasonably be captured
through likely policies or specific funding constraints.

Guide for Conducting Enerqy Efficiency Potential Studies



Regardless of definition, the results reported in the
tables as “achievable” are those for the most aggressive
program evaluated in that study.

Despite the differences, it is informative to compare the
range of results found in these studies. To provide some
context for these values, reaching the maximum achiev-
able potential (i.e., approaching the total economic
potential) of between 20 and 30 percent would require
efficiency spending in excess of 5 percent of utility rev-
enue. Historically, this has been beyond levels pursued
by even the most aggressive jurisdictions and has not
been accomplished except in a few limited instances.

Tables 2-1 and 2-2 present detailed results for

specific studies for both electric and natural gas
potential, respectively.” Recognize that the wide di-
vergence of results tends to have more to do with the
scope, comprehensiveness of the studies, and timeframe

rather than the different regions considered. For example,
the number of measures analyzed can vary widely from
study to study, from less than 20 to over 1,000. Some
studies may eliminate new construction, early retirement,
or other important markets. In addition, many studies
will use simplified methods for economic screening or for
factors such as equipment stock adjustments that can
bias results. While the potential in each region is influ-
enced by the climate and mix of customers (e.g., promi-
nent industrial sectors), the overall percentage of savings
potential does not vary dramatically. For many efficiency
technologies, the percentage energy savings is only mini-
mally dependent on operating conditions. For example,
higher efficiency cooling equipment may save, say, 15
percent of cooling energy used by commercial buildings,
regardless of climate. In warmer climates, where more
energy is used for cooling, the total energy savings in
MWh will be higher than in cooler climates.

Table 2-1. Sample of Natural Gas Savings Potential Studies

Area(s) Covered Author(s) Year Completed | Type of Savings Total Gas Years to
Potential Reduction as a Achieve
% of Sales Estimated
Savings
Potential
California ACEEE 2003 Technical 35% 20
Economic 21%
Max. Achievable 9%
Georgia ICF 2000 Technical 10% 5
Economic 11%
Max. Achievable 1.8-5.5%
lowa ORNL 2001 Max. Achievable 3.7% 15
Midwest ACEEE 2003 Max. Achievable 9.30% 20
Midwest Quantec 2005 Technical 46.6% 20
Max. Achievable 25.2%
New York OEI/VEIC/ACEEE 2002 Economic 28% 5
Max. Achievable 1.5%
Utah GDS/Quantum 2004 Technical 38% 10
Max. Achievable 20%

National Action Plan for Enerqy Efficiency
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2.6 Notes

National Action Plan for Energy Efficiency (2006), pp. 6-15.

Projects, one or more measures at a single facility or site, are also
aggregated into programs. Considerations at the measure level
are most applicable to potential studies.

These questions may arise from a variety of policy, economic, or
energy supply needs. For example, one might wish to under-
stand the potential role of energy efficiency in meeting emis-
sions reduction targets or energy portfolio standards such as the
Regional Greenhouse Gas Initiative.

Note that the term “high-level” is used as in “a high-level view."
It implies a lesser level of detail, not greater.

Maximum achievable potential generally refers to assuming the
most aggressive, fully funded programs possible. However, studies
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will sometimes refer to achievable potential while estimating the
savings from a less aggressive strategy (e.g., programs that are
limited to funding a fraction of the cost of efficiency measures).
These funding- or program-constrained scenarios may more
closely represent program potential as defined here.

In some cases, achievable potential is for a limited funding or
program scenario and more closely reflects what this document
refers to as “program potential.”

Potential studies, like many quantitative policy analyses, have a
"useful life” determined in part by changes in the markets, tech-
nologies, and demographic entities being analyzed. For example,
future changes in appliance standards not captured in a potential
study may dramatically alter the savings available from an appli-
ance program. On the other hand, the efficiency of the best units
continues to improve with new technologies, creating additional
efficiency opportunities between the new, higher efficiency level
and the new, higher baseline.

Guide for Conducting Enerqy Efficiency Potential Studies



General Concepts and
Steps to Completing
= a Potential Study

This chapter of the Guide describes general concepts relevant to completing a potential study and breaks
the process down into five broad steps: (1) identify the objective and the audience, (2) select the poten-
tial type(s) to analyze, (3) determine the appropriate level of detail, (4) select and define the methodol-
ogy, and (5) present the results. The specifics of these five steps need to be explored with or communi-
cated to the entity performing the study. The general information provided in this chapter informs this
process, and is supplemented with “questions for the analyst” listed at the beginning of Chapters 4, 5,
and 6. The concepts introduced here are expanded upon in these subsequent chapters.

3.1 Identify the Objective and the
Audience

There are a number of different objectives for undertak-
ing a potential study, each with important implications
for the necessary rigor and cost of the study. Clearly
identifying the objective and the desired results is the
necessary first step in planning a study. Where there
are multiple and perhaps competing objectives, there
should be an attempt to reach consensus as to which
objective is most important. This will facilitate decisions
regarding any analytical trade-offs that become neces-
sary as a result of limitations in data, resources, or time
available to undertake the study.

The audience for a potential study can inform the
analytical methods and data used to produce the final
report. Typically, the audience is closely related to the
objective, and may be implicitly or explicitly defined
once the objectives are determined. Regardless, specific
attention should be paid to the needs of the audi-

ence. Since potential studies often look 10 or 20 years
into the future, questions arise as to the reliability and
trustworthiness of the data and results. For this reason,
audiences should be consulted to determine what data
sources they trust, what issues need addressing, and
what level of detail they require. In some cases, a formal
advisory board of stakeholders or a collaborative may be
formed to guide or manage the study.

National Action Plan for Enerqy Efficiency

3.2 Select Potential Type(s) to
Analyze

Estimates of technical and economic potential are
independent of the efforts necessary to actually capture
that potential. As described above, technical potential
is the maximum amount of energy use that could be
displaced by efficiency, assuming immediate implemen-
tation of all technically feasible energy-saving measures.
This includes, for example, the replacement of every
incandescent bulb with a compact fluorescent lamp

or high-efficiency fixture, regardless of cost. Consider-
ations of initiative strategies, performance, willingness
of end-users to adopt technologies, or budget do not
affect this potential estimate. Economic potential can
then be determined by factoring in the measure cost.

Because of the disconnect between implementation
issues and estimates of technical and economic poten-
tial, these potential estimates do little more than set
the context for estimates of achievable and program
potential, or for actual program results. Technical poten-
tial in particular has little bearing on decision-making,
as failure to meet standard cost-effectiveness tests (i.e.,
economic potential) generally excludes opportunities
from inclusion in actual implemented efficiency pro-
grams. Economic potential estimates do not include
initiative budgets, do not provide likely timelines of
energy efficiency acquisition, and do not represent
quantities of efficiency that can actually be acquired. As
a result, technical and economic potential studies are of



limited value for planning purposes. While they set the
theoretical upper bound for efficiency, they cannot be
readily captured.

In most cases, policy-makers should consider foregoing
technical potential analyses altogether. In practice, most
technical and economic potential studies generate very
similar estimates. Because analysts generally pre-screen
possible efficiency technologies and practices based

on an understanding of which measures are likely to

be cost-effective, most measures that are technically
feasible but very unlikely to pass a cost-effectiveness
screening will not be included in the analysis in the in-
terest of conserving time and effort for other aspects of
the analysis. This results in the technical potential being
virtually the same as the economic potential.

It may be more difficult to determine where along the
continuum of potential studies to focus efforts for a par-
ticular objective. Chapters 4 through 6 discuss this issue
with respect to the examples presented and the objective
of the study. The type of potential analyzed should be
chosen to best support the objectives of the work.

3.3 Determine Appropriate Level
of Detail and Assess Data Re-
quirements

This section describes two related activities in planning a
potential study: selecting a level of detail and gathering
the data necessary to support the study. These activities
are discussed separately here, but in reality the analyst
will likely consider them simultaneously, with each influ-
encing the other. Some iteration may also be required; if
the analyst does not find appropriate data sources, she
may need to modify the level of detail for the study. For
more information on data sources, see Appendix D.

3.3.1 Level of Detail

Energy efficiency potential studies can be conducted
at a range of detail levels. There are, of course, cost
implications for this—many high-level energy efficiency

3-2

potential studies can be completed for under $50,000
in total costs, while more detailed potential studies can
cost anywhere from $200,000 to $1 million depending
upon the geographic area in question, the degree to
which results are segmented, and the level of detail and
data collection required." Ultimately, the level of detail
should be driven by the study objectives. High-level
studies can drive “yes/no” policy decisions and/or rough
budget allocations, while more detailed potential stud-
ies give shape to or refine existing efficiency efforts.

The level of detail of a potential study might also be
driven by data availability. As discussed below, a wide
range of data are needed to support a potential study.
While information is generally available to disaggregate
electricity or natural gas sales into residential, commer-
cial, and industrial sectors, the data needed to further
disaggregate sales into building types or end-uses are
more difficult to obtain.? Information on current stan-
dard (“baseline”) practices and penetrations of effi-
ciency measures may also be scarce. Decision-makers
may wish to pursue a high-level study in the absence of
fully disaggregated sales data, as a more detailed study
would imply a false level of precision.

When data are not available to support a detailed and
disaggregated study, primary research may be con-
ducted. This will typically take the form of onsite data
collection from a sampling of different building types,
along with modeling. This type of effort can signifi-
cantly refine baseline assumptions and accuracy, but at
substantial cost. These types of detailed studies tend to
cost in the $500,000 to $1 million range.

If the costs or time required for primary research are
prohibitive, studies typically rely on secondary research
data.? In this case, detailed studies from neighboring
regions or similar market segments may be used as a
proxy for the actual region or segment being analyzed.
With appropriate adjustments and careful selection of
comparison areas, this can provide a fairly high level of
accuracy. However, one must ensure that they fully un-
derstand the data being used, how they were collected,
and whether they introduce bias into the analysis.
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3.3.2 Common Data Sources

The quality and availability of data is often the limiting
factor of a potential study and drives the methods used.
Data issues can drive the cost of the potential study as
well as limit its possible scope. Detailed potential studies
must include data in the following areas:

* Baseline end-use and efficiency data.

* Energy forecasts.

* Measure costs and savings as well as measure life.
e Sales disaggregation information.

As described below, all of these data can be found with
varying levels of ease and reliability. Data collection is
one major additional cost in performing a detailed study
over a high-level study.

In general, good-state level end-use data are not readily
available and must be patched together using a variety
of different sources. The Energy Information Agency
(EIA) of the U.S. Department of Energy (<http://Awww.
eia.doe.gov>) publishes three surveys about energy
consumption in the major sectors of the economy: The
Residential Energy Consumption Survey (RECS),
Manufacturing Energy Consumption Survey
(MECS), and Commercial Building Energy Consump-
tion Survey (CBECS).# While these surveys contain a
wealth of information on energy use by different types
of buildings sorted by a variety of characteristics (e.g.,
energy use by commercial buildings, by number of
floors in the building), they have two primary limita-
tions. First, they only provide data aggregated at either
the level of four Census regions or nine Census divi-
sions. (They also provide data for the four most popu-
lous states: California, Florida, New York, and Texas.)
Second, while they give the total energy use sorted by
end-use characteristics, current versions of the surveys
do not provide the energy consumption associated with
that end-use. For example, while RECS presents the
total electricity consumed by houses that have central
air conditioning, it does not provide data on how much
of that electricity is consumed by the air conditioning
system. Some older versions of the survey do provide
this type of information, but these data are several years
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old and should be used with caution, as the efficiency
and characteristics of some major energy-consuming
equipment has changed dramatical