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Introduction

This white paper was prepared for the Office of Weatherization and Intergovernmental Programs
(OWIP) within the U.S. Department of Energy’s Office of Energy Efficiency and Renewable
Energy. The paper was written as a result of a request from OWIP for expert program evaluation
advice and a proposed evaluation approach for assessing the State Energy Program (SEP).

In responding to this request the authors of this paper discuss three evaluation-related topics:

1. Evaluation’s role in the process of assessing program impacts and helping to guide
public policy decisions,

2. Some of the key evaluation policy and planning issues that the SEP program needs to
consider before determining what to evaluate and before selecting the type of
evaluation needed or the evaluation approach to be used,

3. A recommended approach for conducting evaluations of the national SEP program,
with the wide range of energy efficiency and renewable energy programs
implemented by the States through their SEP grant.

The primary purpose of this white paper is to develop a program evaluation approach for
conducting an energy impact evaluation of SEP and the program measures carried out by the
States, beginning in 2007 and later years. This timing allows for the development of this white
paper, the attainment of an agreement within OWIP on the evaluation approach from which to
move forward, and the subsequent implementation of that approach in time to document the
effects from the SEP program measures implemented in 2007.

In conducting this work, the authors were guided by the principle that the primary objective of
evaluation in this case, is to provide information to policy makers that documents the effects that
SEP program measures are having in the energy efficiency and renewable energy markets in
which they operate. If the State SEP activities are successfully achieving their desired effects, the
evaluation can document these achievements. If not, the evaluation can help identify changes
that can be implemented in order for the program to become more effective.

Of particular importance to the SEP evaluation effort is the fact that there are over 400 individual

energy efficiency and renewable energy program measures/activities that are funded in whole or
in part with SEP funds. These activities have a wide range of objectives, some of which are to
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save energy, and some of which are to influence energy markets in a way that allows the markets
to become energy efficient or to produce additional energy resources. That is, not all individual
programs have objectives that can be indentified in terms of direct energy impacts (i.e. therms of
natural gas saved, KW or kWh saved or produced, barrels of oil not needed, etc).

Many of the programs funded by SEP are market transformation, market preparation, or market
development programs that have goals that are not related directly to saving or producing a given
amount of energy, but instead are designed to allow other programs or market forces to achieve
savings or produce new energy resources. Thus, the evaluations conducted need to focus on the
goals and objectives of the individual programs rather than on a single objective that applies to
all programs.

To determine the total impacts or effects of all SEP programs is a complex evaluation challenge.
It would require evaluators to understand the various objectives of the total set of programs and
structure evaluations to assess program performance toward those objectives. In order to make
evaluation a manageable task, particularly given the relatively small budgets allocated to
program evaluation, it is up to OWIP, and particularly the SEP team, to clarify the most
important program objectives, and identify the highest priority data and information needed for
program design, effects and funding determinations. This clarification will allow the evaluation
efforts to focus on documenting the level of accomplishments of the program’s objectives and
assess if the attainment of those objectives was achieved in an effective and cost-efficient
manner. The evaluations would also determine if the accomplishments are consistent with the
purpose for which the program’s funding was approved. This early identification of key
evaluation data priorities will also help coordinate and tighten the focus of SEP programs funded
by DOE.

Evaluations are conducted for at least two key reasons: (1) they provide feedback to program
designers and implementers that allow programs to be improved, and (2) they provide
documentation on the efforts and accomplishments of a program to make sure public funds are
well spent. We encourage OWIP, and DOE, to consider an evaluation paradigm that
encompasses these broad objectives, in order for the evaluation effort to provide a complete and
informative assessment of the SEP. However, the task for the authors of this paper is more
narrowly defined. As a result, this paper focuses primarily on the most important quantitative
objectives associated with assessing and documenting program energy impact- related
accomplishments to feed a part of the public policy decision making process. However, just as
importantly this paper provides guidance to OWIP on how such a program evaluation effort
should be conducted.

The development of this white paper is the result of a series of meetings between the authors and
key managers in OWIP. In these meetings, it was decided that in addition to the presentation of
a recommended evaluation approach, this paper must also convey key evaluation concepts that
need to be understood so that the evaluation efforts can achieve the evaluation objectives of not
only OWIP but also be sensitive to the evaluation objectives of the individual State Energy
Offices, and operate within an evaluation framework that is informed by the full potential that
can be realized via the evaluation effort. From this perspective, this white paper is as much an
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information document from which evaluation policy can be informed as it is a recommended
evaluation approach.

To arrive at the information presented in this document, the authors exchanged a series of
evaluation concept drafts and evaluation issue outlines that fed discussions within the author
group and discussions between the authors and the OWIP SEP Program managers. The authors
of this paper have significant experience within the evaluation industry and are also familiar with
the types of programs associated with the SEP program.

Background

In June of 2005, the Oak Ridge National Laboratory (ORNL) released an evaluation of the SEP
program*. This study documented that the SEP program was cost effective and achieved energy
savings that were acquired at a cost less than the cost of electric generation from power plants.
In designing the approach for the study, ORNL needed to match a significantly restricted
evaluation budget with a methodology that could be conducted within the available budget. The
objective of the ORNL study was to estimate the energy impacts associated with the vast
majority of the SEP program measures so that the SEP managers would know if their programs,
overall, were cost effective and providing added energy resources to the United States. The
study approach was based on a review of published evaluation literature linked with a structured
allocation of program energy impacts identified in the literature in a way that proportioned the
impacts identified across the same types of programs implemented by the State Energy Offices.
That is, the results of the predominantly non-SEP evaluation literature were applied to similar
types of SEP programs to obtain a general estimate of the level of energy impacts. While ORNL
suggested that a more rigorous approach would be more accurate, the resources available for the
study were not sufficient to conduct a more rigorous evaluation on more than a very few
programs. Conducting more rigorous studies on a few programs would have left the vast
majority of SEP programs un-evaluated, opening an even greater area for concern with the
approach taken. Because OWIP needed SEP program-wide savings estimates rather than
estimates for individual programs and because the evaluation budget supported only a literature
application approach, the literature-based approach was implemented via a joint OWIP-ORNL
decision. While both OWIP and ORNL desired a more rigorous evaluation of the SEP funded
programs, such an approach was not possible within the resources available, requiring ORNL to
use the literature-based approach. The ORNL approach and methodology was appropriate for its
intended use, given the severe resource constraints.

Following the completion of the ORNL study the Office of Energy Efficiency and Renewable
Energy commissioned the management and accounting firm of Deloitte & Touche (Deloitte) to
review the ORNL 2005 report and identify evaluation implementation issues that EERE should
consider in future studies. Deloitte’s review indicated that the study did not focus on key metrics
(lifetime energy savings) and was not grounded in reliable enough approaches to instill
confidence in the energy impact information. Deloitte also indicated that the evaluation was not
prioritized to focus on the most important, most costly or least well understood programs. They
suggested the following:

11 Martin Schweitzer, Bruce Tonn, Oak Ridge National Laboratory, An Evaluation of State Energy Program
Accomplishments: 2002 Program Year, June 2005, http://naseo.org/sep/documents/SEP_study.pdf
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“Focus on a few programs with greater time and resources; a more thorough and rigorous
evaluation of individual programs can be performed, particularly for those programs that are
deemed to be most important, most costly, or least well understood."

As a result of the review by Deloitte, OWIP hired TecMarket Works, an independent energy
program evaluation firm, to write a white paper recommending an evaluation approach that
would address the issues identified by Deloitte and provide more reliable estimates of energy
impacts. TecMarket Works was also asked to form an author team consisting of some of the
most experienced evaluation professionals in the industry to serve as a resource and a peer
review team for the white paper.

OWIP SEP managers wanted an SEP evaluation approach that not only was independently
developed, but was subjected to a peer review and advice process. This document is the result of
that effort and presents a recommended SEP evaluation approach. This paper also discusses
several ancillary issues that impact the evaluation process and the decisions associated with the
evaluation effort. The evaluation effort suggested in this white paper is designed to be consistent
with Deloitte’s recommendations, and presents a systematic approach for more rigorously
evaluating the higher priority programs on which the evaluation efforts need to focus.

This paper is based on an assumption that evaluation resources will be made available that are
consistent with Deloitte’s findings and recommendations as well as the approach presented in
this paper. For comparison, California, which is the only other governmental organization in the
United States with a similar but somewhat smaller number of programs (also located in a single
state rather than spread out over all states and territories), has allocated, via a California Public
Utilities Commission Order, $150 million to evaluate about 270 programs over a three-year
period. While this budget allows for reliable evaluations of the high priority programs in
California portfolio of programs, it is not enough to reliably evaluate all 270 programs. OWIP
finds itself in a similar but more extreme situation in that SEP funds about 400 different
programs and measure efforts. Indeed, allocating an evaluation budget equal to the entire federal
SEP budget would not be sufficient to reliably evaluate all of the current SEP programs.
However, if the evaluation efforts focus on the “most important, most costly, or least well
understood” programs, this effort can be accomplished within a significantly smaller budget.

From a professional evaluation perspective, the authors of this paper suggest that about five
percent of the annual program implementation budget be set aside as the minimum evaluation
budget for assessing “those programs that are deemed to be most important, most costly, or least
well understood.” This recommendation is based on 25 years of evaluating energy efficient and
renewable energy programs and represents a level of expenditures that several states have
established for their utility program. While state utility programs budgets are both lower and
higher than this recommended level, the five percent level is considered reasonable by most
evaluation professionals and by several state regulatory agencies. However, at this level it will
be necessary to prioritize not only the programs that need to be evaluated, but also the types of
evaluations to conduct. Conducting reliable energy impact evaluations of all SEP programs
would consume an evaluation budget that is greater than the program implementation budget for
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all states combined. However, if the evaluation effort is well planned, well structured and
evaluation priorities are well set, this budget level can be strategically applied to evaluate key
SEP programs, and provide for a general estimate of program impacts. In order to accomplish
this, a variety of assessment methods will need to be matched to the need for evaluation rigor for
programs that are not considered the highest priority programs.

Matching Evaluation Efforts to Evaluation Needs

As noted earlier, the SEP Office provides funding for a wide range of energy-related programs at
the state level that focus on a wide range of desired effects. A review of SEP program records
contained on WinSAGA (the SEP program management database) suggests that there are at least
20 categories of programs?. Within these categories are different types of programs with
different program objectives. Not all programs have energy impact objectives such as the
production of a specific amount of wind-generated electricity, or the saving of a specific amount
of natural gas, fuel oil, gasoline or electricity. Many programs are established to support other
energy efficiency or renewable energy programs or to help develop energy policy that has the
potential to influence energy production or savings. Likewise, other SEP programs can be
classified as market change programs. That is, they are implemented to influence the way a
market operates so that the market can influence the amount of energy produced or the level of
energy saved.

The types of market change programs noted above typically do not have energy impact
objectives. As a result, evaluating these programs to document the energy impacts that they
achieve makes little sense. However, evaluating these programs to document if the program is
achieving the goals and objectives on which the program is based does make sense. Any
evaluation effort needs to not only prioritize the programs for which evaluations will be
conducted, but also has to prioritize the objectives on which the evaluations should focus.
Limiting the purpose of the SEP evaluation effort to focus only on energy impact objectives
ignores some of the primary accomplishments of the SEP programs that are not designed to
directly provide new energy resources or achieve energy savings. The evaluation planning
process needs to consider energy saved, new energy produced and the program accomplishments
that make it possible for other programs or market interventions to have energy impacts beyond
SEP. For example, some SEP programs are funded to provide state energy policy development
support. These programs produce no direct savings, however as a result of these programs states
are more informed about what energy policies should be adopted for their state and provide a
portion of the grounding information and analysis on which public energy policy can be
developed. The evaluation focus for these types of programs may be the identification of the
policy issues and considerations informed by the SEP program and the resulting policies that
have been developed as a result. Then the evaluation, if needed, can focus on the energy impacts
associated with the implementation of those policies. While few state or national energy policies
are formed only as a result of these types of programs, and these programs cannot typically take
credit for all energy impacts obtained under their influence, the program’s influence can be

% This estimate is not comprehensive or based on a detailed review of program materials; rather it is based on a
general review of the program information found in WinSAGA for several key states. Prior to the detailed
evaluation planning efforts a more detailed review of the available program information will be conducted in order
to prioritize the evaluation efforts.
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evaluated and the evaluation can identify the energy impacts associated with policy changes
made in part as a result of the SEP programs.

Some SEP programs can be characterized as market transformation programs (also called market
change or market effects programs). These programs are often not designed to directly acquire
energy impacts, but are designed to influence how markets operate so that they can operate in a
way that saves energy or produces new energy resources. For example, an SEP program might
focus on providing support for assessing sites for the construction of wind turbine generation
facilities. While the program would not directly acquire the wind energy generated at an
approved site, the program may have been instrumental at gaining approval for the location of
the facility. Other programs work with wholesalers and retailers to help make sure that energy
efficient products are available in the local markets, providing a wider choice for customers and
capturing a change in stocking or sales practices that then help acquire energy savings.

The accomplishments of these types of programs would show no direct energy impacts, however
the study might show, for example, that the program’s efforts were influential in approving a
location for a renewable energy facility or for allowing a greater penetration in the market for
energy efficient technologies. What is more difficult to determine is the degree of influence that
the program had on gaining the approval for the renewable energy site and determining if the
facility would not have been constructed anywhere without the program’s assistance. Likewise,
it is more difficult to determine if a store’s practice in stocking different equipment would have
occurred without the market effects program that was specifically designed to change stocking
practices. However, these researchable issues can also be successfully incorporated into an
evaluation effort. The California Energy Efficiency Evaluation Protocols® (California Protocols)
has a chapter expressly devoted to designing evaluations of programs that have objectives other
than the direct acquisition of energy savings or resources. This document can serve as a guide
for the SEP evaluation planning efforts.

Just as the primary objectives of the SEP programs are different from program to program, the
impacts of the program do not always lie only in energy or energy-related changes. For example,
energy programs typically stimulate the growth of the local economy and increase the number of
jobs available within that economy. Likewise, energy programs often make companies more
profitable and allow companies to improve their competitiveness, expand their markets or reduce
their operating costs. Energy programs typically result in substantial reductions in greenhouse
gas emissions (GHG) by reducing the amount of fossil fuel that needs to be burned. These
programs are often considered the most cost effective way to reduce greenhouse gas emissions.
SEP programs can also influence the ability of a population to function within the society in a
way that benefits the individual program participant, the population as a whole or even the
general conditions under which people live. Many SEP programs are designed to impact energy
imports and can influence the need for maintaining reliance on energy supplies imported from
countries that may not hold the same economic, social or military priorities.

Good public policy is seldom based on only one program objective or one type of program
result, but rather is informed by a more complete set of information about a program’s impacts.

® California Public Utilities Commission, TecMarket Works Team, California Energy Efficiency Evaluation
Protocols: Technical, Methodological, and Reporting Requirements for Evaluation Professionals, April 2006
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The SEP program evaluation planning efforts should consider a wide spectrum of program
effects on which the evaluations can be focused, and consider evaluation approaches that
document energy effects as well as a range of other SEP program objectives and program results.
EERE and SEP program managers may want to work with their evaluation contractors and
review the range of potential researchable issues on which the evaluations should focus and set
evaluation priorities for both energy and non-energy related evaluation metrics in order for DOE
to have a more complete understanding of the effects of the SEP programs.

Other Evaluation Issues to be Considered

Independence

Independence is the hallmark of objective evaluation. For this reason the U.S. General
Accounting Office (GAO) often requires management audits and evaluations be conducted by
individuals who have no stake in the results of the evaluation findings. The Office of
Management and Budget (OMB) also supports independent evaluation and encourages
evaluations to be conducted by organizations that do not have an interest in the results of the
studies. California requires that evaluation contractors be independent of the implementation
function and bars firms who are implementation contractors from performing impact evaluations
of energy programs. DOE has recently moved away from having ORNL conduct the national
weatherization program evaluation (as they have in the past) partly because of the need for
unquestioned objectivity and the appearance of non-conflicting evaluation structures.

Yet to require total independence greatly increases the cost of the evaluation effort by requiring
that all data collected in an evaluation be collected by independent individuals or organizations.
Under these conditions, the requirement for independence is taken to the extreme. Because there
are over 400 different SEP programs across the 56 states and territories, it is not possible to
conduct totally independent evaluations without allocating an evaluation budget that is greater
than the total SEP program implementation budget. However, the information collected and
analyzed within the evaluation effort needs to be independent and non-biased to the extent
possible. The level of independence in the data collection efforts will need to be structured to
match the need for information, the priority of the evaluation effort, the expected objectivity of
the data available, the cost of acquiring independently collected information, and other
considerations. While the SEP evaluation efforts should be managed and conducted by
independent evaluation professionals under the direction of the OWIP SEP managers, these
studies should make maximum use of state data when that data do not bias the evaluation
findings. The data collection efforts will need to be structured to make use of the available data
in WIinSAGA and additional information available from the states themselves.

Because WinSAGA may not contain all of the information needed to prioritize the programs for
the evaluation effort, or to structure evaluation approaches, it may be necessary to obtain
additional program information from the states in the early phases of the evaluation planning
process, and to support the evaluation efforts when they are launched. However, the evaluation
contractors should always keep in mind that the overall goal of any evaluation is objective,
reliable evaluation findings, regardless of the source of the data used to conduct that evaluation.
It is up to the evaluation contactor to inform OWIP SEP managers when the data collected from
the states or provided in WinSAGA is not considered comprehensive or accurate enough to
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conduct an evaluation, and plan for additional data collection efforts as appropriate. This may
require the need to obtain additional information from the organizations implementing the
programs, and in some cases the information collection will place an additional cost on these
agencies when that cost cannot be incorporated into the evaluation effort. Typically these
additional efforts do not require significant costs and typically represent the sharing of
information already collected by the agencies implementing the programs.

Purpose of SEP Evaluation

Evaluation is by its very nature a part of the SEP program management and oversight function.
It is a tool that is used to help SEP managers and policy professionals determine if their
programs are on the right course, are achieving their objectives, and are cost effectively
accomplishing their intended purpose. Evaluation is a tool to help managers determine when to
change a program, or identify what parts of a program need to be changed, or to confirm that the
program is on track, heading in the right direction. The very lack of an evaluation function
within an energy program organization is often cited as a negative finding during a management
audit of the organization’s operations. As a result, it is important for policy makers and
oversight professionals to incorporate the evaluation function within the program oversight
structure and use the evaluation tools wisely to provide the information needed to support their
management and oversight responsibilities. The use of the evaluation function should focus on
the purpose of the programs that are being evaluated. As noted earlier, many SEP efforts are not
designed to directly save energy, but are designed to support other efforts that do so or programs
that build market capability to acquire energy resources. Still others are designed to support
legislative or policy changes to help grow or protect the renewable or energy efficient
opportunities in a state. It is up to the evaluation function to understand all of the objectives on
which the studies need to focus. For example, a program that saves energy, improves profits and
improves the economic stability of families may be more important than a program that only
saves kilowatt hours. Likewise, a program that increases the economic health of a state and
improves the competitiveness of the state’s businesses may be more important than a program
that saves energy but results in the loss of jobs. A program may be saving energy or be cost
effective at providing new energy resources, but if it also harms the health of people impacted by
the program then it may not be the best program to offer from a public policy perspective. A
program that reduces the amount of gasoline used on America’s highways may be good for the
country, but if the program also results in increased shipping costs, higher consumer prices, and a
reduced standard of living, then it cannot be considered successful even if the primary objective
is achieved. There are always trade-offs that need to be considered in evaluation of government
programs and policies.

It is up to the evaluation professionals in cooperation and coordination with the SEP program
managers and oversight authorities to design evaluations that provide the information needed to
determine if the programs are successful from an oversight and public policy perspective. Some
of the researchable issues that SEP managers can consider in the evaluation planning process
include:

e Isthe program changing the market in a way that improves energy efficiency, or that

increases energy supplies?
e |s the market being changed in a sustainable way?
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Avre participants taking the actions recommended by the program?

Is the program increasing the standard of living for participants and non-participants?

Avre the programs serving all customer classes and market segments?

Avre there specific programs or categories of programs that are more effective?

Avre there better ways to market a program?

What fuel is being saved by the program?

What is the level of carbon emissions that are being reduced?

What is the level of net-adjusted impacts associated with the program?

Is the program resulting in spillover savings (see below), and at what level?

Are programs taking advantage of leveraging potential?

How much energy is being saved?

What is the load shape of the energy saved?

Is the renewable energy being effectively dispatched and used to offset fossil fuel-based

generation?

Are the programs affecting the health and safety of participants or non-participants?

e Are the programs resulting in economic development within the communities in which
they are offered?

e Are the savings benefits resulting in less stressful economic pressures on participating
households and families?

e Are the programs helping to make the country more secure or less dependent on energy
imports?

e Has the SEP program enabled states to offer programs that they would not have offered
without the SEP financial support?

e Has the SEP program resulted in greater capacity within the states to deal with or solve
energy related issues or to develop more effective energy policy because of the SEP
support?

e How much carbon dioxide is not being released into the environment?

The above list represents a non-comprehensive sample of the researchable questions that can be
addressed within the SEP evaluation efforts. The SEP planning process should consider a wider
range of researchable issues than the gross levels of energy saved or the gross levels of energy
generated. This consideration should not only identify the priority programs, but also the priority
of the researchable issues that can be addressed via those evaluations. Once both the program
priorities and the researchable issue priorities are established, the evaluation efforts needed to
address those priorities can be planned, budgeted and conducted.

Types of Evaluation*
There are two basic types of evaluation that are used in energy efficiency program evaluation
field. These two broad categories of evaluation are:

1. Effects Evaluation (energy and non-energy effects), and
2. Process Evaluation.

* Material on types of evaluations modified from the text of the California Evaluation Framework, TecMarket
Works, June 2005.
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Effects evaluation includes many different types of program “effects” studies. These include the
energy and demand savings that are the focus of impact evaluations as well as other studies that
document the short-term, mid-term or long-term effects of a program. Energy impact (effects)
evaluations comes in many forms, ranging from simple engineering estimates applied to counts
of measures installed, to sophisticated statistical models incorporating measured energy
consumption data and numerous other variables and statistical corrections. As noted earlier,
other types of programs can have different types of effects evaluations, such as market effects
and market change studies associated with market transformation programs. Information and
education programs also use effects evaluations to document the changes that occur as a result of
the program’s efforts. Effects evaluation also increasingly has come to include important
elements that go beyond the effects that are the primary program goals to secondary effects to
“non-energy effects.” For example, energy efficiency programs are considered to be the most
cost effective way to reduce greenhouse gas emissions (GHG). The one unifying theme in all
these activities is the fundamental purpose of effects evaluation: to serve the key function of
documenting and measuring effects caused by the program.

Similarly, process evaluations can be accomplished using a variety of methodological
techniques, but its purpose is to serve the key function of documenting and understanding how
the program is operating and to identify opportunities for program improvement.

An expanded view of process evaluation can include studies to understand market operations and
processes and how market transformation programs are operating within those market processes.
In this way, the process and effects components of evaluation can work together to provide both
the functions of effects and process evaluation for market transformation programs. It is possible
to further delineate several sub-categories of market transformation program evaluation, each
with a somewhat different focus and purpose. In this regard, the studies would distinguish:

1. Market effects evaluations, which examine the changes in a market caused by a program.
Many SEP programs are designed to achieve those types of effects.

2. Market operations and baseline evaluations,> which look at how a market operates, the
key information points, information hubs, and how products flow. This type of
evaluation is used by evaluators for assessing program performance or program designs
and operations.

3. Marketing evaluations, which examine the effectiveness of a set of marketing or market
outreach efforts.

In many cases, a well-designed and comprehensive evaluation approach will incorporate both of
the basic types of evaluation (effects and process) to provide a complete assessment of the
program, so that program and policy decisions can be grounded in the rigorous and objective
information needed to support a program or policy decision.

What this means for the SEP program evaluation effort is that the evaluation objectives
associated with the highest priority programs will need to be identified prior to selecting the type

> Sometimes referred to as “market characterization.”
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of evaluation to launch prior to developing the detailed evaluation approach. SEP funds several
market transformation programs that are designed to change how a market operates, typically to
increase the use of high efficiency products (ENERGY STAR refrigerators), to change the
behavior patterns associated with something that uses or affects energy consumption (turn down
thermostats), or to place additional generation resources (renewable energy facilities) into the
market. The early evaluation planning efforts will need to focus not only on what programs are
high priorities, but also which researchable questions are to guide the evaluation effort.

Budgeting for Evaluation

As discussed earlier, the budget for evaluation must be sufficient to achieve the overall purpose
of the evaluation. As noted by Deloitte, the ORNL study did not provide information needed on
the effective useful life of the achieved energy savings, did not address several important
evaluation metrics and was grounded on an evaluation approach that was considered somewhat
unreliable. Yet the ORNL study provided value for the evaluation budget by providing an
indication of the level of savings SEP programs have achieved by relying on the evaluation
literature for documenting savings at the program level. This approach is often used in the
evaluation industry when the evaluation budget does not support primary research.

Budget estimates for the evaluation efforts typically range from a high of ten percent of the
program budget to a low of about two percent. There are numerous examples of budgets set at
higher and lower levels. Nationally, about four to six percent of energy efficiency program
budgets are spent on program evaluation. Evaluation budgets are often determined by the
number of programs that need to be evaluated each year and the reliability stakeholders need in
the evaluation findings. The Deloitte assessment of the ORNL study suggested that SEP
evaluation budgets be allocated at a level needed to reach more reliable conclusions. The same
recommendation was made for California’s energy efficiency programs when the California
PUC needed more reliable evaluation results than could be achieved with a 4.25 percent
evaluation budget. The PUC ordered that evaluation studies be funded at eight percent of the
program budget in order to obtain more reliable findings.

The most important consideration for establishing evaluation budgets is an understanding of the
reliability needs across the researchable issues to be addressed in the study. If OWIP SEP
managers and program oversight stakeholders do not need a high degree of statistical precision
when evaluating SEP, then the budgets can be lower. If the stakeholders need relatively more
precise data for public policy decisions, then the budgets need to be set at levels consistent with
the researchable methods employed to deliver that level of reliability. One of the most important
reasons for evaluation is to improve the operations and cost-effectiveness of energy programs.
Evaluation budgets that are set too low to accomplish these goals are of little value to any
stakeholder. However, evaluation budgets that are set higher than needed for these goals may be
a waste of valuable resources.

There is no single specific percentage of a program’s budget that should be allocated for the
evaluation process. Evaluation budgets for small pilot programs (less information available),
that are testing new designs or delivery concepts, may need to be set at a level higher than the
program’s costs in order to collect and analyze the information needed to determine if the
program should be continued or expanded. At the other end of the scale are larger programs
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offering technologies and services that have been evaluated in the past, offered in well-
understood environments in which the energy impacts and operational procedures are well-
documented, and in which the procedures are working smoothly and efficiently. In these cases, a
$4,000,000 program may need only two or three percent of the program budget to periodically
verify energy impact. Most energy program evaluation budgets can be set somewhere between
these two extremes.

At the end of the day, and after all arguments have been aired, policy makers still need to
allocate a budget to the SEP evaluation effort, and that budget has to be set at a level that
supports the needed study results. Adequate evaluation budgets are generally lower than ten
percent but higher than three or four percent of the program implementation budget. Budgets
can stay toward the lower end of this range when prior evaluations are drawn upon and
circumstances are explored to determine the necessity for repeat evaluations. The SEP program
budget is about $45 million a year. If SEP were to allocate a budget at the lower end of the
above scale, at about 4 or 5 percent of the program budget, the SEP evaluation budget can be set
at about $1.8 to 2.0 million per year. If reliability is an issue, as noted in the Deloitte assessment,
the budget can be set near the 10 percent level, at about $4.5 million per year. However, if
priorities are set so that higher priority programs receive more reliable evaluations and lower
priority programs receive little or no evaluation (as suggested in the Deloitte assessment), the
evaluation budget can be set near the lower end of the scale and focus on key high priority
programs and rely on estimates of impacts for the lower priority programs. It is also possible that
a larger evaluation budget can be established in the earlier years of the evaluation effort, with
budgets decreasing over time as confidence and reliability of evaluations increase and as the SEP
Office gains experience with and uses the evaluation findings.

Evaluation Metrics

The Deloitte assessment of the ORNL report identified a key energy impact metric that was not
included in the ORNL study. This metric is the lifetime (also call the effective useful life or
lifecycle) energy impacts. Unfortunately, most of the pre-2005 evaluations within the energy
program field focused on annual energy impacts associated with the first full year of program
operations. Few studies prior to 2005 focused on lifecycle savings. As a result, the ORNL
report was unable to report estimates for lifecycle savings using a literature based approach.
Recently more studies have focused on lifecycle savings, or what is more commonly referred to
as effective useful life (EUL) savings. EUL savings are the energy impacts that will occur each
year over the lifecycle of the events caused by the program. Lifetime or lifecycle energy savings
are an extremely important consideration when thinking about energy impact documentation
objectives of the evaluation effort. While most evaluations are not designed to assess the exact
number of years over which savings are achieved®, the evaluation studies should estimate the
energy impacts that are expected to result each year over the effective useful life of the changes
caused by the program. This means that in addition to the estimation of the lifetime energy
impacts, the evaluation effort will also have to find a way to identify the effective useful life of
those impacts. However, there are considerable extra costs associated with attempting to
document lifetime energy impacts. Moreover, as noted above in the section about the purpose of

® Studies that document the number of years over which energy savings are achieved are typically market-sector
based studies (residential, commercial, industrial) that examine the length of time an energy savings technology is
used in an operational environment that provides the savings.

TecMarket Works 12 October 18, 2007



USDOE OWIP SEP Evaluation White Paper

evaluation, there are a great number of other reporting metrics that need to be considered. Each
of the sample researchable issues identified in the list presented above has a set of reporting
metrics that apply to that issue. While the energy impact metrics are the more important metrics
to be produced from the evaluation, OWIP SEP managers may want to consider a wider range of
researchable issues on which the evaluation should focus, and incorporate additional metrics into
the evaluation plan and the reporting requirements. These metrics can be quantitative as in the
kWh saved, the demand (kW) reduced, the gallons of gasoline saved, or other such metrics.
However, there are also the more qualitative metrics to consider. For example, studies of
weatherization programs have focused on improvements in a family’s disposable income,
changes in comfort levels, fewer sicknesses, and fewer days lost at work. Other studies have
focused on the number and type of jobs brought into a state and the net economic impacts of a
program to a state. While other studies have focused on the return on investment from energy
programs where for each dollar spent, x number of dollars are moved through the local economy,
stimulating growth within that economy. In determining the evaluation metrics on which a
program should focus, SEP managers may wish to incorporate the needs or desires of the state
energy offices that operate the programs to determine which additional information the
evaluation can provide that are needed by the states offering the programs. Because one of the
primary jobs of the evaluation effort is to improve programs, incorporating the needs of the state
implementers can help improve programs.

The Importance of Program Tracking Data

In their assessment of the ORNL study, Deloitte concluded “Given limited resources and
insufficient data from the states, the SEP Report’s failure to provide this type of assessment was
almost inevitable™.

In addition to having adequate evaluation budgets to conduct the needed studies, detailed
program information must also be available from which evaluation efforts can be planned. The
availability of detailed information about the intended effects of a program and the operational
approaches used by that program to achieve the program’s intent is critically important for
developing research methods to document the end-effects accomplishments. Deloitte’s
assessment is correct in that both adequate evaluation resources must be made available to
document effects, and detailed program operational information must set the groundwork for
developing the research methodologies on which a study is based.

In fairness, the June 2005 ORNL referenced by Deloitte & Touche was severely under-funded
for the purpose for which the Deloitte assessment assumed. The ORNL study also suffered from
the lack of a comprehensive database detailing the program descriptions and operational theories
on which each SEP program is based. Likewise, the database available for the ORNL study did
not present the detailed efforts and activities associated with each of the program’s efforts in a
way that allowed the ORNL analysts to fully understand the range of activities conducted, the
market served by the program or the services offered’. Without detailed state-program-specific
program operations, activities and accomplishment databases the ORNL analysts did not have
adequate information on which their energy impact estimates could be adjusted. The absence of

! Establishing such a database of program efforts, markets and activities would have added a substantial cost to the
ORNL assessment because few states have established these types of databases that are typically common to utility,
public goods or public benefits charge funded programs.
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both detailed information and an adequate budget meant that ORNL had to find the best
approach possible under the significant restrictions associated with the study.

Within these constraints, the ORNL report is among the best evaluations that can be expected
from even the most skilled evaluation professionals. However, this does not mean that the
OWIP SEP managers should give up on finding a more rigorous or more reliable evaluation
approach. Rather, it means that they are going to need to budget evaluation resources that are
consistent with the reliability needs of the study. However, just as importantly, it also means that
the evaluation effort must spend time and resources investigating SEP programs to the degree
that a reliable evaluation approach can be designed. Deloitte suggested that the evaluation focus
on “the most important, most costly or least well understood” programs. However, without good
program information, it is difficult to know which programs are the most important, most costly,
or the least well understood.

As noted earlier, the DOE maintains a program tracking database (WinSAGA) that supports the
SEP managers’ needs with regards to program funding and SEP’s historic oversight efforts. A
review of WinSAGA indicates that some states provide detailed program-specific information
about their programs, the funding sources and funding levels. However, other states provide less
data, making it difficult to understand the programs enough to structure rigorous evaluation
approaches. Because the funding levels for SEP are not adequate to develop and maintain
detailed program tracking databases in each state, the requirement for detailed program
information to support the evaluation efforts amounts to an unfunded mandate, if it were to be
required. As a result, the SEP program office is forced to conduct evaluation efforts with the
data they have, rather than the data they need.

Thus, one of the first things that will need to be done before evaluations can be launched is to
organize the WinSAGA data into program-specific evaluation planning formats. That
information will need to be supplemented with additional data collection efforts to more fully
understand the level of importance of the programs, the dollars spent (total and leveraged
funding) on the program, and the acquisition of enough program information that a the program
can be classified into an evaluation cluster for planning the studies, and prioritized for assigning
rigor levels associated with the priorities of the evaluation effort. The lesson learned from this is
that without evaluation-structured program tracking databases the evaluation efforts are
hampered from the beginning. Therefore, there is a need to spend efforts acquiring the data that
Deloitte suggests is needed to prioritize the evaluation efforts. We agree with Deloitte in that the
studies themselves need to focus on the most important, the most costly or the least well-
understood programs. The evaluation approach developed in this white paper is specifically
designed to do exactly that, once there is enough program-specific information on which those
priority decisions can be made. However, OWIP may need to determine if WinSAGA should be
restructured to collect more of the necessary information from which the prioritization of
evaluation efforts can be made in order to streamline the evaluation planning process in the
future. Another approach for obtaining evaluation planning information (rather than
restructuring WinSAGA) is to place this data collection activity within the early evaluation
planning efforts (by interviewing state program managers) and repeat this effort only when an
up-dated evaluation planning effort is required. For some states, this will mean little or no
additional information collection. For other states, this will mean that more information about

TecMarket Works 14 October 18, 2007



USDOE OWIP SEP Evaluation White Paper

program intent, timelines, funding, funding sources, operational practices, stakeholders,
stakeholder involvement, projected end-effects and other metrics may be needed.

Causal Effect Analysis

An important component for most impact evaluations is estimating the program-induced effects,
or the proportion of effects seen that are caused by the program. These analyses are guided by
the cause-and-effect scientific literature. Measuring the program-induced impacts can be
accomplished through research design, direct inquiry or specialized studies designed for this
purpose. The three primary requirements for causal attribution are: association (correlation) with
effects, temporal precedence (effect occurs after the intervention) and other potential causes
ruled/measured out (no spurious causal correlation). The most difficult of these is the last one,
ensuring that the program’s measured net effect is due to the program and no other potential
causes. Research design can be used to accomplish this by ruling out potential threats to
validity.®

Most evaluation studies estimate program-induced effects or the proportion of the impacts that
are caused by the program. Essentially, a study’s causal effect analysis attempts to attribute the
effects of the program with the causes of those effects. There are many research designs and
statistical methods that can be used to unearth the program-induced effects. The causal effect
analyses are attempting to determine what would have occurred in the absence of the program
intervention.

For example, if a participant was going to take the actions recommended by a program even if
the program was not offered, then it is difficult to give full credit to the program for causing the
actions taken. It is likely that for these individuals the program may have had no impact on the
actions taken. This type of attribution adjustment in energy efficiency program evaluation is
typically referred to as the “free rider” adjustment. This is one of three types of program effects
examined for direct participation programs using direct measurement methods (as opposed to
market-based evaluations or other effect evaluation designs). The program’s effects are
discounted for participants who have received a “free ride,” so that net energy savings are less
than the total (gross) energy impacts achieved by the program. To the extent that the program
caused the participant to take the program recommended (or the incented) action, the program
obtains credit for that action in its estimate of net energy impacts. The savings from the actions
that would have been taken in the absence of the program are referred to as the naturally
occurring energy impacts or the impact occurring because of non-program causes.

A second type of direct program impact arises when trying to recognize the achievements of
program participants who invested in energy efficiency or renewable energy generation outside
of their direct participation in a program but due to their program participation. For example, a
program participant receives incentives from a state energy office to buy three compact
fluorescent light bulbs (CFLs). The participant likes the savings from the CFLs and goes out and
buys five more CFLs without incentives. Should the SEP program, for example, take credit for
the additional savings from these five CFLs that were not directly induced by the program via an

8 A classic textbook on research design, and the threats to validity that should be addressed, is: Thomas D. Cook

and Donald T. Campbell. 1979. Quasi-Experimentation: Design & Analysis Issues for Field Settings, Houghton
Mifflin Company: Boston.
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incentive? This type of attribution is referred to as a “spillover” adjustment. That is, it focuses
on identifying the amount of impact that is achieved by the “spilling over” of the program’s
effects from participants outside of the program per se (“participant spillover”).

California’s evaluation protocol provides three different levels of rigor for evaluating free riders
and participant spillover: (1) the basic rigor level relies on participant self reports; (2) the
standard rigor level has three options (a) participant and non-participant analysis of utility
consumption data that addresses the issue of self-selection, (b) enhanced self-report method
using other data sources, and (c) econometric or discrete choice analysis with participant and
non-participant comparison addressing the issue of self-selection; and (3) the enhanced rigor
level using triangulation where more than one of the methods in the standard rigor level are used.

A third type of direct program impacts is that which arises when trying to recognize the
achievements caused by the program when the program was not directly involved in obtaining
that effect. An example of this indirect effect is when a participant tells their neighbor (a non-
participant) about what they have learned or achieved as a result of a program in a way that
causes the neighbor to take a similar action without participating in the program. Similarly, a
mid-market actor could participate in providing services for a direct program and learn about
business and customer benefits of promoting energy efficiency. Then they stock more energy
efficiency models or promote them more. These types of impacts are referred to as a “spillover”
or “free driver” (in the case of impacts on mid-market actor behaviors that create energy savings
in their customers due to their stocking or promotion, driving their customers to achieve energy
savings). That is, it focuses on identifying the amount of impact that is achieved by the
“spillover” of the program’s effects from participants to non-participants.

There are two primary approaches for estimating causal attribution for non-participant spillover:
one uses a preponderance of evidence approach and the other uses a modeling approach. In the
former, the evaluator uses multiple data sources to draw conclusions about the presence and
attribution of non-participant spillover (through interviewing and surveying knowledgeable
market actors). There are two levels of rigor associated with this approach: (1) the basic rigor
level relies on a representative sample of market actors to provide self-reports on perceived
spillover, and (2) the enhanced rigor level uses quasi-experimental or experimental design with
comparison groups to evaluate spillover. In the modeling approach, the evaluator uses
multivariate models to estimate net market effects, such as non-participant spillover.

The energy efficiency program evaluation literature is rich in examples of different approaches
for measuring free riders and spillover, and the reader is referred to the references listed at the
end of this white paper for further information. There is also an even larger body of literature on
estimating net effects for many other types of programs. For the purposes of evaluating the SEP
Program, evaluators will need to determine which programs need to have free rider and spillover
adjustments and develop the approaches for applying these adjustments at the program level or
develop research designs to derive net impacts. These considerations would be a part of the
more detailed program-specific evaluation approaches that would be developed and approved by
OWIP SEP managers prior to the launching of the program studies.
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One of the more difficult aspects of estimating net impacts is separating out one specific
program’s impacts when there are many programs and other influences on the action or market
being examined. Though difficult, it is important that evaluators provide their best estimate of
program impacts that are truly net of what would have occurred in the market or due to
interventions by other market or policy actors. There may be circumstances when many public
and/or private entities are involved to encourage or support energy usage changes that may make
complete scientific attribution between them cost-prohibitive or even impossible. In these cases,
the independent evaluators should at least provide a review of the other causal effects for the
changes seen and a recommendation on how to attribute impacts to the program being evaluated
versus that of the other contributors. The most common method for doing so has often been by
proportion of the expenditures made for all those intervening in this market or action (see
below).

Allocating savings between different intervening programs or entities is sometimes accomplished
through negotiation between the parties rather than evaluator assessment. This is often a less
desirable method than that done by an experienced independent evaluator because it is important
that the final net program impact be estimated to be as free of as much potential bias as possible.
It also should be developed to ensure trust in the impact estimate and cause allocation efforts.
This can be more difficult to accomplish if there is potential conflict of interest or even perceived
conflict of interest. Yet, there are circumstances where negotiated allocation of savings is the
most defensible and cost-efficient method to arrive at a net program impact estimate. This
method of attribution is most clearly referred to as “policy attribution”.

Policy attribution is associated with recognizing accomplishments associated with the various
program providers and sponsors. For example, if a program is funded by four funding sources
and is supported by in-kind contributions from two other organizations, how much of the
accomplishments of the program are attributable to the different sponsoring organizations? This
is a complicated issue with which the evaluation community has struggled for years. There is
concern that minor funding or support organizations may not be critical to the success of a
program. However, discussions with program managers typically indicate that all contributions
are critical to the success of their program. These managers tell evaluation professionals that
without these contributions they would have to de-scale or reduce services, making the programs
less effective. In this scenario, a small part of a program that is funded by a minor funding
source may provide key benefits on which the program relies for its success. Alternatively, there
may be funding sources or in-kind contributions that are ancillary to the primary focus of the
program, but which may be critical to the program’s success but may not be a significant part of
the program from a budget or activities perspectives.

This attribution problem becomes an issue when multiple organizations are separately reporting
on the same amount of energy savings or greenhouse gas reductions. For example, if a program
has an impact that is counted by four organizations and these impacts are then totaled to track a
state’s total effects, the total may be many times the actual program accomplishments because of
double counting of the same impacts. This issue is a growing concern as greenhouse gas credits
for energy efficiency programs are being developed. It is highly possible for a company to
participate in an energy program and have the greenhouse gas reductions (credits) claimed by the
SEP program which funded a part of the program, claimed by the state that implemented the SEP
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program, claimed by two other funding sources that supported the program, and claimed by the
business taking the action. Sorting out all of these claims can make the attribution process
crucial to the counting effort when there are conflicting claims for the attribution of the benefits.

With regards to the SEP evaluation efforts, there is a need to develop attribution approaches that
can be successfully implemented and at the same time reflect an acceptable level of reliability in
the results. From this perspective, most organizations elect to use the proportion of the
program’s funding source as the primary (or only) metric for attributing savings to program
sponsors. For example, if SEP provides 50% of the program’s funding, then SEP would receive
50% of the energy impact credits associated with the program. However, even this approach is
problematic. If a non-SEP program provides services that speed the approval process for
constructing a renewable energy wind facility, but is not involved in the actual design,
construction, commissioning, and operational efforts, what portion of the resulting power is a
function of the SEP program? The answer can be anywhere from zero percent, to all of the
credit because without the expediting efforts of the program the facility investors may not have
gone forward with the facility.

In this white paper, we do not propose to solve the policy attribution of program effects. The
purpose of this section of the white paper is to bring attention to the causal effect analysis and
attribution issues, so that it can be incorporated into the detailed planning process associated with
creating the detailed evaluation design for the SEP program evaluation efforts. The reason we
are moving this issue into the program evaluation planning process is that the best place to deal
with these issues is at the program level (i.e., it is more than a technical evaluation issue — it is
also a policy issue that needs to be discussed by evaluation managers, program managers and
policy makers). As a result, the detailed program evaluation planning process must include an
approach for estimating causal effects and attributing savings, and that approach must be
informed by SEP policy considerations.

Need for Program-Specific Impact Planning Data

One of the objectives that OWIP SEP managers should consider in establishing a routinized
evaluation effort within the SEP is the need for a set of energy impact estimates for different
types of programs within different climate zones. At this time, there is no baseline that states can
use to set as the typical energy savings that can be achieved from a program. As a result, SEP
managers are left to rely on the estimates of impact provided by each state without a good
understanding of the approach used to estimate energy impacts. If the evaluation effort were to
build a program-specific database that recorded the results of the SEP evaluation efforts for
different types of programs, then one can develop an adjustment approach for increasing or
decreasing the savings as a result of specific program and climate conditions. As noted below,
SEP managers would not need to rely as much on expensive, comprehensive evaluation studies
once the evaluations were conducted to establish the saving levels and construct an adjustment
approach. This is not something that can be completed in a couple of years, but will require
several years of evaluation efforts, so that the data can be constructed over time, consistent with
the completion rate of the evaluation efforts. If the evaluations provide only the evaluation
results, then the results for a specific program or set of programs at a given point in time can be
well understood. However, if the evaluation studies were used to build a program-specific
energy impact estimation database, then SEP managers could use that database to report
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expected program savings as the states’ SEP plans are submitted, or states could use the database
to estimate their program’s impacts. Because the database would be grounded in completed
evaluation results, the projected savings would be more accurate than relying on estimated
savings provided by each individual state.

As this approach is developed, the cost of the evaluation efforts can be reduced as more SEP
managers rely on the increasing accuracy and comprehensiveness of the database. California
uses a similar approach in that the evaluations completed over the last 12 years have been used to
build what is called the Database for Energy Efficient Resources (DEER). The DEER database
is adjusted periodically as new evaluations are delivered. Program designers, managers and
oversight professionals use that database to estimate program impacts with increasing levels of
accuracy. Because the DEER database is grounded in newly completed program evaluation
results, it grows progressively more and more accurate each year. SEP managers should
consider the potential benefits of developing a database for SEP programs and use that database
as the platform from which energy savings can be estimated rather than funding new
comprehensive evaluations of programs that may not need them because the database would
already have an impact estimate for that program under the program’s operational conditions
offered in a specific state or climate zone. If this database were to be constructed, the builders of
that database could rely on SEP evaluations and on evaluations of SEP type programs. It is
important to note that the database needs to be supported annually; otherwise, the value of the
database will diminish over time.

Boundaries of the Effort

The evaluation approach developed for the SEP Program needs to be adaptable so that it can
cover any type of SEP program measure offered within the 56 states and territories. These
programs cover a wide range of program types and service offerings. There are over 400
different types of programs funded, in part or in whole, by the SEP. These programs need to be
considered in the evaluation effort priority setting process. However, in developing this white
paper, we needed to set the boundaries associated with the development of the evaluation
approach presented. The underlying boundaries for the evaluation approach are as follows:

1. The approach must be flexible, so that it can include all program types funded by SEP
dollars.

2. The approach must be structured within an annual $1.8 to $2 million evaluation budget
that may change from year to year, with specific evaluation studies planned for each year
over a four or five-year evaluation cycle totaling $7.2 to $10 million. After the
completion of the evaluation cycle, the most important, most costly, or least well-
understood programs will need to be evaluated on a continuing basis at a level of rigor
acceptable to SEP managers and policy makers.

3. The approach must include the creation of a database that includes the results from
previous evaluation efforts.

4. The approach must provide evaluation options, so that the methodologies selected best

match the research priorities and funding constraints on an annual basis.

The approach must reflect SEP evaluation priorities (that can change from year to year).

6. The evaluation approach must incorporate a focus on energy savings and renewable
energy generation as key components of the evaluation objectives.

o
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7. The evaluation approach must also be able to focus on additional researchable issues as
needed, which can be incorporated into the impact evaluations (including both energy-
related quantitative metrics such as GHG emission reductions, as well as broader
program objectives where appropriate, such as market effects).

8. The approach must make use of program descriptive and program assessment
information/metrics collected and maintained by SEP. New data collection required from
the states needs to be set at the minimum necessary level to understand the programs to
be evaluated and to successfully complete the studies.

9. The approach must be supported by SEP managers and peer reviewed by professional
evaluation experts, so that the findings are reliable and can be trusted to the extent
possible within the resources available.

The Evaluation Approach

The remaining sections of this document present an approach for structuring the SEP evaluation
efforts, so that evaluation priorities can be identified, enabling the development of an evaluation
planning effort that focuses evaluation resources on the highest priority programs. This approach
is based on the assumption that the recommended evaluation budget discussed earlier will be
allocated to the evaluation effort.

SEP Program Characterization
The first step in the evaluation effort is to understand the SEP programs offered and to sort those
programs into evaluation groups for prioritizing the research efforts.

There are over 400 individual SEP programs included in the USDOE-SEP program database.
These programs fall within 13 high-level program classifications. The high level classifications
include the following types of programs:

Loans, grants, and incentives

Building retrofits

Government, school, institutional procurement
Renewable energy market development

Traffic signals

Workshops, training and education

Energy audits (residential, commercial, industrial, agricultural)
Technical assistance to building owners

Building codes and standards development

10. Energy efficiency rating and labeling

11. Tax credits for energy efficiency and renewables
12. Clean energy policy support

13. Other programs of various types and configurations

CoNo~WNE

Within these classifications, there are many different types of programs. Essentially, there are
few programs that are alike in every way; however, many programs are alike in very general
ways. For example, there are many types of renewable energy development programs. These
program all focus on some aspect of the renewable energy industry, but can be very different in
the services provided. These programs range from providing help in locating and permitting
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renewable power facilities, to renewable technology information programs, to advice on
purchase decisions, to programs that increase market demand for renewable energy. Similarly,
there are different types of audit programs. These programs vary in the markets they serve, the
types of facilities they cover, and the service associated with the audit. For this white paper, we
did not review the SEP programs funded to determine what types of programs reside within the
13 different classifications. However, a thorough review of the programs and the establishment
of program evaluation groups will need to be conducted as part of the early evaluation planning
efforts. Because of the great diversity of SEP programs, we expect that we will need to establish
program evaluation groups. These groups will consist of the different types of programs that
have enough similarity that they can be evaluated as a cluster of programs, even though the
evaluation approach may differ across the individual programs within a group. Because of the
need to prioritize programs within the limits of the evaluation budget, not all programs within a
group will be evaluated. When programs are similar enough to evaluate as a group, it may be
necessary to sample programs from that group instead of evaluating them all, depending on the
evaluation priorities.

In order to establish the evaluation groups, a program characterization review must be conducted
at the program level. This review will sort the SEP programs into evaluation groups based upon
the individual program characteristics found in the WinSAGA database. WIinSAGA contains
program descriptions of every SEP program; however, as noted earlier, some of the descriptions
are more detailed than others. For most programs, the characterization can be conducted using
WInSAGA populated information, but there will be a need to gather additional program
information for selected programs that are not as fully described in WinSAGA. This effort must
also be budgeted into the evaluation planning process so that the evaluation priority setting
assessment needed to support the evaluation planning effort is grounded on reliable program
information. As a result, one of the first efforts associated with the evaluation planning process
will be to acquire the information needed to group programs into evaluation clusters and assess
and prioritize the SEP programs. The results from this effort will be the development of a set of
program evaluation groups with a description of the characteristics that make the group suitable
for grouping and descriptive information about the characteristics of each program that need to
feed the efforts for prioritizing programs within an evaluation group. These data will include the
budget for the program, the SEP contribution to the program, the expected range of effects from
the programs as projected from the ORNL study for that type of program, and other information
as appropriate. While the Deloitte review did not find that the program savings in the ORNL
report can be considered reliable, the ORNL estimates provide a proxy for the general level of
savings that may be expected, so that program groups and programs within a group can be
compared by their expected energy impacts. In addition, WinSAGA also has information on
some programs that provide expected energy savings information. Likewise, the evaluation
literature also contains information on which expected savings can be obtained and used to
support the evaluation prioritization efforts.

The results from this program characterization effort will feed the program evaluation priority
assignments that lead to the identification of which programs to evaluate each year during the
multi-year SEP evaluation cycle. For the characterization efforts to be successful, we will need
to know enough about the programs to have a general understanding of the program theory
supporting the program’s operation and the activities undertaken by the program to achieve the

TecMarket Works 21 October 18, 2007



USDOE OWIP SEP Evaluation White Paper

expected results. Because many programs do not fully describe the expected end result of their
program’s activities, the data collection effort will also need to identify the end results in more
than just general terms. That is, the expected results will need to detail what it is that the
programs are specifically designed to accomplish to the extent possible. As a result, it will be
important to involve key SEP managers in each step of the characterization and prioritization
efforts to make sure these efforts reflect the way the programs are operated and to accurately
capture the services provided. As noted above, it may also be necessary to contact state program
managers to confirm the interpretations of the WinSAGA data or to collect additional
information about a program to allow its classification within a program evaluation priority

group.

Assigning the Evaluation Objectives

Once the programs have been sorted into their evaluation groups and linked with the program
descriptions and the key program metrics associated with each program (total funding, SEP
funding, estimated impacts, etc.), the evaluation objectives for each evaluation group will be
developed. This effort will also need a supporting budget and will be conducted in conjunction
with the SEP program managers, so that DOE’s SEP evaluation issues can be developed,
reviewed and approved for each evaluation group. While energy impacts will be the primary
objective of most evaluations, the review by Deloitte correctly indicated that evaluations of
programs for which there is little information available on the effects of the program may be
more important than programs in which the effects are better understood. For this reason, it is
necessary to review the evaluation groups and identify a range of possible evaluation objectives
that are needed by the SEP program managers. As noted earlier in this paper, there may be a
wide range of researchable issues important to SEP managers. A review and discussion of these
researchable issues will enable the evaluation planning efforts to incorporate a range of
evaluation objectives into the evaluation planning process. Typical evaluation objectives and the
ones on which most studies will focus include SEP’s primary energy savings objectives. These
include:

Gross and net reductions in natural gas use (mmcf),

Gross and net reductions in heating oil consumed (gallons),

Gross and net reductions in petroleum-based transportation fuel used (gallons),

Gross and net reductions in electricity consumed (MWh),

Gross and net reductions in electricity demand (MW),

Gross and net increases in renewable energy installed electric generation capacity (MW),
and

e Gross and net increases in renewable energy generated (MW).

However, in addition to the above energy effects objectives (metrics), SEP should consider other
objectives that enable policy to be based on a broader scope of program effects. For example,
many of the SEP programs are focusing on market transformation effects, yet SEP evaluations
and reporting metrics have yet to establish market-based change metrics associated with these
market transformation programs, even though substantial funding goes into market change
program efforts. While all SEP programs focus on energy saving or generating/supplying new
energy resources, market transformation programs accomplish this objective via longer-term
changes to the operations of a market. As a result, evaluation objectives need to focus on how
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the program is changing the operations of the market and if these changes are producing the
desired energy effects.

Many states that offer SEP programs also have non-energy related objectives. For example,
states that offer programs through their economic development offices instead of offices
dedicated to only energy savings are as much focused on job creation as they are on energy
impacts. Where there are objectives in addition to energy savings, these expected results can be
considered. Non-energy objectives that should be considered in addition to the energy-saving
objectives, and which are linked to the researchable issues discussed earlier in this paper,
include:

program-induced changes to the way a market operates,
sustainability of market change,

financial impacts of the program to households and businesses,
reduced demand for imported oil,

reduction of carbon dioxide emissions,

impact on the health or safety of the participants,

jobs created or lost in the community,

In this step, the evaluation contractor will work with the SEP managers to identify the energy
and non-energy evaluation objectives that can be associated with each of the evaluation groups
identified earlier in the evaluation planning process. Not all of these objectives, especially the
non-energy objectives, will survive to have a high priority placed upon that objective when
program evaluation priorities are developed. However, the development of a more
comprehensive set of potential objectives allows the SEP managers to consider all of the
objectives that are important for their oversight and grant management functions and the
objectives that they need to track to be able to report program effectiveness and impacts.

Assigning the Evaluation Priorities

Once the programs have been sorted into their evaluation groups and the evaluation objectives
that SEP managers would like to consider are identified, the evaluation groups, the programs
within the groups, and the evaluation objectives must be prioritized. As with most portfolios of
programs, the evaluation effort is budgeted consistent with information need and the available
resources. As noted earlier rigorously evaluating all of the 400 plus programs would consume
the entire national SEP program budget. As a result, only the programs and research objectives
that are high priority can be incorporated into the more reliable and costly evaluation approaches.
The other programs and objectives must be moved into a less costly and less reliable evaluation
approach, or not evaluated at all. This step sets the evaluation priorities that feed into the four
different rigor levels associated with the four different evaluation approaches (see next section of
this paper).

The assignment of evaluation priorities is always a subjective process and relies on the
combination of skills found in the evaluation professionals and on the needs of the SEP program
managers. In this effort, the evaluation contractor meets with the SEP program managers and
moves down the evaluation groups and assigns evaluation priorities to the all of the evaluation
groups. This is done before the priorities are assigned to the programs in the groups or to the
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researchable issues. The result of this effort is a prioritized list of evaluation groups. This
process considers the type of programs in the group, the size of the group, the size of programs in
the group, the total program funding level of the group, the need for energy impact, and other
data for that group.

Next, the programs within each group are prioritized in much the same way. Each group is
examined separately, so that the programs are prioritized within each group using much of the
same information that was used to prioritize the groups. The result from this effort is a
prioritized list of programs within each evaluation group.

Lastly, the researchable issues within each program group are prioritized based on the
information needs of the SEP managers and the oversight and policy issues with which the
managers face.

Typically, a priority ranking approach uses a numeric scale, such as a 1-to-5 scale, or a 1-to-10
scale where 10 represents a very high priority and a zero or 1 represents a very low priority.
Priorities can also be assigned as very high, high, medium, low and very low. The result of this
effort is a priority list of research groups, programs and researchable issues on which the studies
can focus. However, once the priority lists are established, they should be considered guidelines
rather than prescriptive assignments. It is possible that a program can have a low group score, a
medium program score and a very high research objective score. As noted in the review by
Deloitte, there may be times when little information is known about a small program that may
have a high national potential. In these cases, the very high scoring objective may be great
enough to incorporate that program evaluation objective into a higher rigor approach. In fact,
one of the criteria for assigning priority scores can be the potential for the program to have a high
national impact even though the current program may be small.

Conducting the Evaluations — A Four Priority Approach

Once the evaluation priorities are established they can be sorted into various evaluation rigor
approaches. In this paper, we recommend the use of four different evaluation priorities in which
an evaluation approach is assigned to three of the priority groupings. An overview graphic of
this approach is provided in Figure 1.
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Evaluation priorities, approaches and budget availability processes I
Assignment of evaluation projects to rigor levels and budgets based on priority rankings
(Annual review and alteration as needed)

1

i

i

Low evaluation priority.
Uses program-provided or
WInSAGA information to

assess accomplishments.

!

Literature-based evaluation
approach for low
evaluation priority
programs

Verification based
approach for medium
evaluation priority
programs

i

High priority evaluation
approach for high
evaluation priority

programs or researchable

issues

!

!

These programs do not need
to be formally evaluated for
any number of reasons that
make them a low evaluation
priority program. These
programs may be small
programs, use little SEP
resources, or programs for
which there is enough
evaluation information
already known.

L

This approach assigns
program or participant
savings within program
groups based on
evaluation literature for
similar types of programs.
The literature results are
adjusted to account for
program, technology and
climate specific
conditions.

Same as the current ORNL
approach.

This approach uses the
result from the literature
based evaluation
approach (to the left) or
the standard approach
(to the right) to assign
savings, and then adjusts
those savings estimates
based on verification
efforts designed
specifically for the
specific type of program
being evaluated.

1

Uses no evaluation
resources

¥

Uses lowest level of
evaluation resources

¥

This approach uses more
traditional and more
rigorous program
evaluation approaches,
including quasi-
experimental designs, on-
site metering and
monitoring of building-
specific use-specific
conditions. Can employ
IPMVP approved data
collection approaches.
Uses detailed interviews
and surveys. Nets out
other impacts via
participant supplied
information and other
approaches.

Uses a moderate level of
evaluation resources

1

Uses the highest level of
evaluation resources

Figure 1 SEP program evaluation approach and priority levels

The evaluation approach decision is based on the reliability of the information needed and the
priority of the evaluation group, the individual program and the researchable issues. These are
discussed in more detail below and include a low evaluation priority group for the lowest priority
programs that SEP managers do not need to evaluate for various reasons. This may because the
programs are too few to represent a substantially contributing part of the SEP portfolio, may be
programs that are already well understood and for which energy impact data is easily available
and is considered accurate, may be programs that are not expected to provide significant energy
savings or are considered low priority programs for other reasons.

The non-evaluation group is followed by a low-rigor priority group for programs that need to be
evaluated, but do not need to be assigned higher cost approaches more appropriate for higher
priority programs, but are important enough to be assigned some level of evaluation effort. This
group of programs can be evaluated using a low-cost literature-based evaluation approach similar
to the approach used by ORNL in their June 2005 study. Energy savings are based on more
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rigorous studies conducted of SEP programs within the higher priority studies or on studies of
other program evaluations found in the literature with savings estimates adjusted for SEP-
specific program operations and conditions identified during the early evaluation planning efforts
and the associated program-specific data collection efforts. This approach is similar to the ORNL
approach, but is based on a more complete understanding of the SEP programs and their
operational conditions so that program-specific adjustments to the savings found in the literature
can be applied to the SEP programs included in this group. Under this approach the savings
adjustments are based on the weather-specific, technology-specific conditions and key program
operational differences between the SEP program being evaluated and the literature-based study
findings.

The next group is the medium-rigor approach, called the verification approach. In this approach,
verification surveys, interviews or on-site visits are performed to confirm the changes caused by
the program and to adjust energy impacts estimates to reflect the conditions observed or recorded
in the verification efforts. As with the previous group, the energy impacts for this group can be
literature based or can be based on the results of the high-priority higher-rigor study results for
similar types of programs, depending on availability of the evaluation information and the
studies that undergo a more rigorous analysis. In this group reliability is enhanced via the
verification efforts conducted at the program level which are then linked higher rigor evaluation
results found in the literature or conducted via the higher priority evaluation efforts described in
the standard evaluation approach priority.

The high priority evaluation group is reserved for the higher priority evaluation needs and is
expected to be assigned to programs and program groups that need to be evaluated via a more
traditional evaluation approach typically associated with the energy efficiency and renewable
energy program evaluation field. The high priority approaches include a wide variety of
program-specific, participant-specific, facility-specific evaluation approaches that are designed
for a particular high priority SEP program or a group of similar high priority programs. These
studies employ experimental or quasi-experimental designs more typically associated with
energy programs, as well as collect on-site and off-site participant-based program effects
information. These studies also can employ on-site metering, monitoring or performance
verification efforts that help reduce uncertainty associated with the evaluation efforts.

In summary, the four rigor-level approach uses the following evaluation approaches:

1. Non-evaluated priority programs. Programs that are very low on the evaluation priority
assignment scale. These programs may not need to be independently evaluated, allowing
OWIP and SEP managers to rely on program-reported accomplishments or WinSAGA
information to identify program activities, successes and accomplishments. For these
programs independent evaluations may not be needed.

2. Literature-based program evaluation priority. This priority group is the lowest priority
for which evaluation resource are allocated and is used for programs that need to be
evaluated, but are not a high enough priority to undergo field verification efforts or
require more rigorous and more costly efforts normally associated with more traditional
evaluation approaches. This approach assigns energy impacts based on program

TecMarket Works 26 October 18, 2007



USDOE OWIP SEP Evaluation White Paper

evaluation results found in the literature to match the program conditions associated with
the SEP programs being evaluated. The primary effort in this group is identifying
evaluations presented in the evaluation literature or conducted via the SEP high priority
approaches and making adjustments to those energy impacts based on program structure,
function, operations, target markets, services provided, weather conditions and other
impact adjustment metrics. The end result of this evaluation approach is an estimate of
energy impacts using pre-existing evaluation results as the platform from which
adjustments to those impacts are applied. This is the same approach used by ORNL in
their June 2005 evaluation study.

3. Verification-based program evaluation priority. This medium-rigor approach also uses
the literature to assign program impacts similar to the lower-rigor literature based
approach, or uses the evaluation results from the higher-rigor standard SEP evaluation
approaches of similar programs and then adjusts the results in accordance with the
findings from the field verification efforts conducted to confirm the program services and
delivery results. In this approach, a number of verification approaches can be used
depending on the program and the approach needed. Verification can be conducted using
on-site examinations of program operations to confirm service delivery efforts,
approaches and services, on-site examinations of participant’s facilities to confirm
operational conditions and equipment used to acquire the energy impacts, telephone
interviews or surveys with participants to confirm information on which the energy
impacts are grounded, internet or e-mail data or service confirmation efforts or other
approaches. These approaches are described in the California Evaluation Framework and
the California Evaluation Protocols. The verification approach is one-step-up from the
literature-based approach in that it adjusts the results of program evaluations found in the
literature or conducted via the high-rigor SEP evaluations, but trues-up the energy
estimates by using the results of the field verification efforts to confirm the results of the
programs efforts. The programs in this group are high enough priority that using only
literature based energy impact adjusted estimates are not sufficient to meet the evaluation
reliability standards for this group of programs.

4. High priority evaluation approach. This is the highest rigor level associated with the SEP
program evaluation effort. The high priority approach uses program-specific evaluation
efforts that are more traditionally applied within the energy program evaluation
community. In this approach, the highest priority programs are evaluated using quasi-
experimental designs or designs that are specifically tailored for the individual programs
being evaluated. This approach uses on-site inspections, participant and non-participant
interviews, interviews with program managers, partners, and stakeholders. These
approaches often use regression analysis techniques and test for differences between pre-
program and post-program energy use levels adjusted by a reference baseline or
comparison group. Metered data or the use of utility metered data is often analyzed for
participant impacts. These studies use engineering and building modeling techniques and
sometimes employ isolated retrofit measurements or other IPMVP metering and
monitoring approaches. These studies typically test for both gross and net energy
impacts. Renewable energy programs are tested not only for capacity but also for energy
produced from renewable energy facilities
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The objective of this four-tiered evaluation priority approach is to spend evaluation dollars
appropriate to obtain the reliability needed within the researchable issues to be addressed within
the SEP evaluation objectives. Thus, the approaches identified above are linked directly with
budget availability. The non-evaluation group needs no evaluation budget and is established in
order to assign programs that do not need to be evaluated. The literature-based group needs only
the level of budget to research the literature and allocate savings across similar types of SEP
programs and make engineering or building modeling adjustments to the savings based on
specific program, technology and climate conditions. The verification approach needs a budget
that can support applying literature-based findings or the findings from higher-rigor standard
approaches, plus the cost of conducting the necessary field verification efforts and adjusting
savings to reflect the verification results as well as the results associated with the programs
design and operational conditions as well as weather and other adjustments appropriate for the
program being evaluated. The highest level rigor is associated with the high priority evaluation
approach will employ traditional evaluation planning efforts in which the evaluation is designed
to match the program or program group’s conditions. These approaches consist of the more
traditional quasi-experimental design approaches, metering and monitoring efforts and data
analysis approaches typically used in the energy program evaluation industry. These approaches
are discussed in detail within such documents as the California Evaluation Protocols and the
associated metering, monitoring and verification efforts presented in this document.

This four priority approach allows the majority of the evaluation resources to be placed on
traditional evaluation approaches that require the greatest proportion of the research budget, and
deliver the needed reliability in the study results, while at the same time allowing for the use of
less rigorous evaluation approaches associated with lower evaluation priority programs. This
approach is also consistent with the Deloitte recommendations to establish an evaluation
approach that provide more reliable evaluation results for the most important, most costly or
least well understood programs, while at the same time providing flexibility in the evaluation
planning process to incorporate researchable issues beyond energy impacts when desired by the
SEP program managers and policy oversight staff.
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