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Abstract 

The EMV Forum requested the preparation of a scoping paper with the purpose of improving 
Forum members’ understanding of how net energy savings is defined, how stakeholders use net 
savings, and the opportunities and barriers to increasing the consistency of and quality in net 
savings definitions and measurement in the region. Three issues motivated the request for the 
study: 1) the prevailing lack of consistency in definitions and measurement in the Northeast; 2) 
expanded use of energy savings estimates by diverse audiences, particularly with applications to 
climate change policies; and 3) increasing challenges of determining program “attribution”—that 
is, demonstrating that an energy efficiency program in a given year caused savings to occur in 
the face of extensive prior program activity and the existence of additional influences promoting 
efficient actions. The paper explores these topics through a literature review of over 100 sources, 
interviews with 12 experts on energy efficiency programs and air regulation, and feedback from 
Forum members. The paper captures the perspectives of energy and air regulators, program 
administrators, and energy efficiency and other social science evaluators.  

The paper finds that the energy efficiency community persists in using different definitions of net 
savings, although the most common definitions emphasize the concepts of free ridership and 
spillover. Other potential concepts—rebound, leakage, realization rates—are sometimes 
considered as part of net savings and other times as adjusted gross savings. The paper also 
highlights the arguments for and against the measurement of net savings. Arguments for net 
savings focusing on determining actual program impacts and insuring that ratepayer and taxpayer 
funds are spent responsibly; arguments against measuring net savings highlight challenges with 
measurement methods and the focus on free ridership at the expense of other program impacts. 
The paper discusses the key advantages and disadvantages of current net savings methods, 
addressing issues such as validity (especially construct validity), reliability, and bias as well as 
the psychological and behavioral processes that affect how people respond to questions designed 
to measure free ridership and spillover. The scoping paper examines the ways in which 
approaches to net savings do and do not meet current and evolving policy needs, with the latter 
focused especially on the needs of air regulators who may rely on adjusted gross instead of net 
savings. Finally, the paper examines the advantages and disadvantages of pursuing a consistent 
regional approach to net savings and the potential challenges of implementing consistency.  

The paper concludes that, without a policy driver, Forum members have no motivation to 
increase consistency in net savings definition or methodologies. Furthermore, the air regulation 
and energy efficiency communities do not share a common language or understanding of what 
might be needed to translate energy savings into emissions reductions. The paper offers 
numerous recommendations related to adopting consistent definitions of adjusted gross savings, 
net savings, and attribution, advocating for higher-quality data for use in methods to estimate net 
savings, moving toward consistency in approaches to net savings, and identifying ways of 
translating energy savings into emissions reductions through methods that are mutually 
acceptable to the energy efficiency and the air regulation communities. 
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Executive Summary 
NMR Group, Inc. and its subcontractor Research Into Action, Inc. (the project team) are pleased 
to submit this scoping paper on Net Savings to Northeast Energy Efficiency Partnerships, Inc. 
(NEEP) and its Evaluation, Measurement, and Verification (EM&V) Forum (hereafter EMV 
Forum or just Forum).1 The goal of the project is to produce a scoping paper that informs and 
supports the EMV Forum goals of understanding the reasons for measuring net savings, 
increasing the consistency and quality in EM&V practices with respect to defining and 
estimating energy efficiency program net savings within the Northeast Region, and identifying 
the needs of stakeholders (e.g., air regulators2) who might (or might not) use net savings 
estimates to measure progress toward non-energy goals.  

The energy efficiency community pursues the estimation of net savings because the concept 
separates the energy savings directly caused by the ratepayer or publicly funded program from 
those savings that would have happened anyway. The purpose underlying net savings estimation 
is to establish whether the program represents a wise use of funds. Estimating net savings, 
however, necessitates estimating a counterfactual, or something that did not happen—in this 
case, what energy savings would have been in the same context but without the program. As 
discussed below in the executive summary and the main report, methodologically, this charge is 
extremely difficult—some would say impossible—to fulfill, and the results always embody a 
degree of uncertainty because we can never know for certain what would have happened without 
the program. Despite the challenges of measurement, estimation of net savings is critical to 
energy efficiency program assessment; without net savings estimates we can never truly be 
certain that a program or portfolio has an effect. The current and evolving contexts in which 
programs operate, however, may mean that the time is ripe for changing the common approaches 
to estimating net savings. This scoping paper summarizes the debates surrounding the 
importance of measuring net savings, the challenges inherent in such measurement, and possible 
directions for the near and more distant future.  

The Forum was motivated to sponsor this scoping paper for three primary reasons, discussed as 
follows. 

Exploration of Consistent Approaches to Net savings 
The first motivation for this study was to explore the possibility of consistent definitions of and 
approaches for measuring net savings in the Northeast. Across the region, jurisdictions 
conceptualize “net energy savings” differently, particularly with respect to free ridership and 
spillover. Likewise, program administrators and evaluators rely on numerous methodologies to 

                                                 
1 This executive summary is intentionally more comprehensive than the typical executive summary to provide policy 
makers and others with limited time to read the full report enough information to understand the recommendations  
2 For the purposes of this papers, “air regulators” refers to federal and state environmental regulators focused on 
greenhouse gas emissions.  
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estimate net savings, but these program administrators and evaluators often voice at least some 
concerns about reliability, validity, and bias.3 The diverse range of definitions of net savings, and 
methodologies for estimating net savings, presents challenges for inter-jurisdictional efforts to 
meet goals for energy and greenhouse gas emission reductions, as savings being reported are 
neither consistently comparable nor equally valid or reliable. Moreover, differences in ways of 
defining and measuring net savings also increase evaluation and reporting needs for program 
administrators operating in multiple jurisdictions as well as for market-level programs, which are 
expected to have effects beyond the immediate jurisdiction in which they operate. The Forum 
sought to assess the possibility of developing a consistent regional approach to defining and 
measuring net savings across the region, and to develop an understanding of what this approach 
might look like if it were to be developed and adopted across the Northeast.  

Expanded and Diversified Audiences for Net Savings 

The second motivation for this study stems from the recent expansion and diversification of the 
audiences for net energy savings. More jurisdictions now have efficiency programs, the savings 
targets of existing programs have been recently expanded, and energy efficiency programs are 
expected to provide substantial reductions in greenhouse gas emissions, now being regulated as 
an air pollutant by the Environmental Protection Agency (EPA). For these reasons, some existing 
audiences for net savings estimates are paying closer attention to their definitions and ways of 
measuring net savings, while new audiences are beginning to ask difficult questions. The Forum 
was interested in understanding the extent to which current ways of defining and measuring net 
savings meet the needs of the diversifying audiences, and the extent to which greater consistency 
would improve their ability to use the estimates to meet their energy use and greenhouse gas 
reductions goals.  

Increasing Challenges in Establishing Attribution and Causation 

The third motivation for this study relates to the concept of “attribution.” Attribution refers to the 
practice of determining what impacts are caused by a specific program during a specific time 
period—usually one or a few program years, and occasionally over a longer period, reflecting the 
fact that previous program activity can affect current net savings. Some people view attribution 
and net impact assessment as the same thing; the terms can be used interchangeably. For others, 
including most of the individuals we interviewed, attribution analysis involves the measurement 
and tracking of proximal—or performance-related—measures and determining if they are caused 
by the program rather than by other factors that may lead to the same outcome. For example, one 
might assess whether the number of advertisements featuring the ENERGY STAR® logo 

                                                 
3 In research communities, “validity” refers to whether the estimate measures what it was intended to measure, 
“reliability” refers to the ability of the method to produce the same results in repeated trials, and “bias” refers to 
whether the estimate differs from the “real” value in a systematic manner. These three terms are often used 
interchangeably in common nomenclature, but we have attempted to adhere to these more exact definitions in this 
report to avoid any confusion regarding the terms. 
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increased after a retailer made use of cooperative advertising funds and if this differed from a 
comparable media market in which retailers did not make use of the funds. Sometimes 
attribution assessment takes the additional step of estimating free ridership and spillover so as to 
measure the savings that occurred only because of the program; this gets closer than do proximal 
measures to assessing the ultimate program goal of reducing energy consumption.  

Attribution assessment has always involved isolating the effects of the program from other 
influences. Increasingly, however, when the energy efficiency community mentions the 
“challenge of attribution” or “sorting out attribution,” it refers to the fact that reductions in end 
users’ energy consumption can be affected not only by myriad efficiency programs offered by a 
broad range of sponsors, but also by economic ups and downs, changes in energy prices, 
concerns about climate change, and ongoing advances in technology, among other influences. 
This situation has significantly exacerbated the difficulty of establishing causation, and, 
therefore, of estimating net savings, and it is likely that this situation will persist. Because of the 
increased difficulty of establishing causation, some commentators in the energy efficiency 
community believe that the net savings estimates developed recently are less accurate those 
developed in the past when there were fewer programs and messages promoting efficiency and 
“being green”. Therefore, the Forum wanted to explore how the increasing challenges associated 
with attribution may affect net savings definitions and methodologies.  

Primary Project Objectives 
To address these issues of consistency, audiences, and attribution, the specific project objectives 
are as follows: 

 To identify the key audiences that rely on net savings to meet policy and program needs 

 To highlight the reasons for measuring net savings and the situations in which such 
measurement is and is not appropriate  

 To document the issues and challenges associated with existing approaches to defining 
and measuring net savings 

 To propose recommendations for next steps needed to make progress toward the goal of 
increasing the consistency and quality of definitions and methods related to net savings  

Methods 

The project team gathered information for this scoping paper using two separate methodologies. 
The first involved a literature review of approximately 100 articles, papers, presentations, and 
book chapters from within the field of energy efficiency, as well as other evaluation fields. The 
literature review serves two important purposes. First, it provides a context—over time, across 
locations, and beyond energy efficiency—for issues related to program impacts generally and net 
savings in particular. Second, the process of conducting the literature review informed the in-
depth interviews, by pointing to issues to address with the experts. In conducting the review, we 
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documented the various themes and perspectives on net energy savings represented in the 
readings, paying particular attention to questions related to energy and climate change policy.  

We also interviewed 12 experts on the administration, implementation, and evaluation of energy 
efficiency programs for energy regulation and air regulation in order to gain insight into issues 
related to energy savings in general and net savings in particular.4 While the literature review 
provided the team with an understanding of the dominant concerns, issues, and viewpoints 
related to net savings, the in-depth interviews allowed us to focus more specifically on the issues 
of greatest concern to the Forum that have not been adequately addressed in the existing 
literature—specifically the issues of the expanding audiences for net savings estimates and 
current and potential uses to which the estimates may be applied. The Forum designated a project 
subcommittee consisting of Forum members to assist NEEP and the project team. The 
subcommittee and the project team worked together to identify potential interviewees 
representing a mixture of energy regulators, air regulators, program administrators, and widely 
acknowledged experts on efficiency programs, net savings, and air regulation. We fielded two 
interview guides: one for individuals more familiar with energy efficiency programs and net 
savings, and another targeted at air regulators, who have varying levels of experience with the 
concept of net savings. Appendix A includes the two interview guides. 

Finally, after the project team had submitted a draft report to the Forum and the subcommittee 
members had provided feedback on the report and also had shared their own opinions on the 
topics addressed in the study, NEEP directed the project team to treat such comments as data for 
inclusion in the study. Although many of the comments have been circulated to all subcommittee 
members, we still treat the material as confidential by not identifying the individuals who made 
the observations, as this paper will be shared beyond the Forum.  

Net Savings: Contextual Issues 

In conducting this research, the project team identified three key issues that set the context for 
the exploration of net savings measurement approaches, existing and evolving policy needs 
related to net savings, and consistency in net savings evaluation. We also explored how other 
evaluation fields address net impacts. 

Meeting the Needs and Expectations of Diversifying Audiences for Net Savings 

As noted above, the diversifying and expanding audiences for energy savings estimates—gross 
and net—was one of the motivations for this project. In fact, the project team found this issue to 
have a strong influence on the results of our research efforts. Historically, program 
administrators and energy regulators have been the main audiences for net savings estimates, 

                                                 
4 The independent system operators (ISOs) in the Northeast have decided to accept estimates of adjusted gross 
savings for the Forward Capacity Markets. For this reason, we did not include system planners among our 
interviewees. We recognize that their perspectives and needs may be relevant to consider in the future—for 
example, in the context of incorporating energy efficiency into system planning forecasts.   
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with program planners as an important secondary audience. These groups have used net savings 
estimates to assess how well programs were performing, to guide program revisions and 
discontinuation, and to decide on rewards or penalties for program administrators.  

More recently, the audiences for energy savings estimates have expanded to include stakeholders 
and regulators with expectations that energy efficiency efforts will realize substantial reductions 
in greenhouse gas emissions, while long-standing audiences have increased their scrutiny of the 
estimates, largely in response to increased funding and expanded regional goals for energy 
savings and reduced emissions. While the existing and emerging audiences share some of the 
intended uses of energy savings estimates, their differing needs and perspectives contribute to 
differences of opinion regarding whether they require estimates of gross or net savings, and, if 
so, how to define and measure net savings, whether those definitions and methods should be 
consistent across the Northeast Region, the importance placed on net savings in assessing 
program performance, and even whether net savings should be measured at all. In short, the 
increased diversity of audiences is an underlying consideration in each of the topics discussed in 
the paper. Air regulators are one of the most critical new audiences for estimates of energy 
savings resulting from efficiency programs, although it is unknown at this point if they will 
require adjusted gross savings or net savings; therefore, in this report we pay particular attention 
to questions and concerns raised by air regulators. 

Definitions and Conceptualizations of Net Savings  

How one defines net savings is the second contextual issue. Sources from within the energy 
efficiency community unanimously agree that net savings are those that would not have occurred 
without the program.5 Yet the operational definition of net savings differs among programs and 
jurisdictions. The literature and interviewees largely addressed two components of net savings: 
free ridership and spillover. Jurisdictions differ in their approach to net savings overall and these 
two components in three different ways. First, some jurisdictions allow for the inclusion of both 
concepts in their definitions of net savings, while others allow only free ridership to be counted. 
Second, some jurisdictions expect free ridership and spillover to be isolated and measured, but 
others allow estimates of net savings in which free ridership and spillover are not individually 
measured but are nevertheless embedded in the estimate (as in many market-level estimates of 
net savings). Finally, a few jurisdictions in the Northeast do not require the measurement of net 
savings—or its components—at all; instead they rely on gross savings estimates.  

                                                 
5 Although the concept of net savings appears to align to the concept of “additionality” in the air regulation 
community, this might not actually be the case in practice. Additionality is defined by the Forum as “A criterion that 
says that avoided emissions should be recognized only for project activities or programs that would not have 
’happened anyway’ in relation to a baseline estimate of project activity and associated with emissions reductions” 
(Horowitz 2009). The World Resources Institute (2005) states that how this concept is put into practice remains a 
source of debate and confusion. It is our understanding that the EPA is developing a roadmap for what the energy 
efficiency community will need to do to have its savings counted towards emissions reductions. To the extent that 
the roadmap addresses additionality, its approach may or may not align with the concept of net savings in energy 
efficiency.  
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Here it is important to note that, while nearly all interviewees and literature sources recognize 
that net savings is not synonymous with free ridership, many commentators perceive that energy 
regulators focus almost exclusively on free ridership, making it the de facto measure of concern. 
Therefore, one contextual theme underlying many of our findings is a frustration among some 
commentators—and an agreement among others—with this focus on free ridership.  

Some sources also named other possible adjustments to gross savings (e.g., realization rates, 
installation rates, leakage,6 and hours of use,7 among others), but these parameters were typically 
perceived as being more easily measured because they measure what did happen, not what would 
have happened, as rebound,8 free ridership and spillover do.9 This paper does not address these 
“other adjustments” in detail because we consider them to be distinct from the concepts of free 
ridership and spillover, which require the measurement of what did not happen. We do, however, 
return to the concept of adjusted gross savings as distinct from net savings in the conclusions and 
recommendations of this executive summary, and provide a more in-depth discussion in the full 
report. 

Arguments for and against Measuring Net Savings 

The third contextual issue affecting our research findings involves arguments for and against 
measuring net savings. The arguments in support of measuring net savings include the following: 

 Establishes that the program brought about energy savings that would not have occurred 
in its absence 

 Quantifies the amount of savings achieved as a result of the program in a specific time 
period 

 Assesses the effectiveness of various program designs and whether the designs should be 
replicated, expanded, revised, or discontinued  

 Ensures that ratepayer or taxpayer funds are being spent responsibly, and in a manner 
ensures that efficiency truly is the lowest-cost resource  

 Uncovers fraudulent program implementation practices such as the claiming of savings 
from installations that occurred prior to any interaction with the program 

                                                 
6 Leakage in the energy efficiency community refers to a measure incented by the program that is installed outside 
of the program’s jurisdiction.. This is distinct from the use of the term leakage in the air regulation community. For 
this definition, see Horowitz (2009) in the Forum’s Glossary of Terms. 
7 Not just total hours of use are important, but also by time of day and year, for purposes  of estimating both demand 
impacts and emission impacts—the latter because power plants that are operating at different times have different 
emissions profiles. 
8 The Forum’s Glossary of Terms defines the rebound effect as follows: “Also called Snap Back. A change in 
energy-using behavior that yields an increased level of service that is accompanied by an increase in energy use and 
occurs as a result of taking an energy efficiency action. The result of this effect is that the savings associated with 
the direct energy efficiency action is reduced by the resulting behavioral change.” 
9 Measurement of these other adjustments is not without its challenges, even in the more precise metering and on-
site verification studies. For example, participants who agree to take part in an onsite-verification may be more 
enthusiastic about the measure, leading to upward bias in estimates of installation rates and gross savings. Adjusted 
gross savings measurements that rely on self-reported installation and usage, including before and after 
participation, are subject to many of the same challenges as self-reported free ridership and spillover. 
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 Complies with regulatory requirements to report estimates of net savings along with gross 
savings  

The arguments presented against measuring net savings can be summarized as follows:  

 Focuses too heavily on narrowly defined metrics of individual program success or 
failure—especially free ridership—while deemphasizing other important impacts, such as 
non-energy benefits and behavioral effects, as well as portfolio- and policy-level 
impacts10 

 Creates the impression that the estimates accurately represent the savings attributable to 
the program when, in reality, the methods are unreliable and often yield estimates that are 
biased11 or lack validity such that the results may not accurately represent actual 
program-induced savings 

 Requires expenditures of resources that are not in keeping with the importance of the 
estimates and their reliability or validity, thereby diverting resources from other planning, 
evaluation, and implementation activities that could yield greater benefits 

It is worth noting that very few of the interviewees or literature sources we consulted argued that 
programs should not have to measure net savings; instead, the sources citing difficulties with the 
measurement of net savings called for de-emphasizing its importance or using ranges instead of 
point estimates to better reflect the uncertainty in the estimates. Free ridership is of particular 
concern to these commentators; they argue that the concept is often measured at the expense of 
other components of net program impacts such as spillover, non-energy impacts, or market 
transformation.  

Measuring Net Impacts in Other Evaluation Fields 

The project team performed a limited investigation into the question of how other fields of 
program evaluation address net impacts, and how often they are expected to measure them, if at 
all. If texts on program evaluation are a guide, it is considered a best practice in evaluation to 
document the extent to which programs have produced intended outcomes that would not have 
occurred in the absence of the programs. The evaluation literature also demonstrates that other 
evaluation fields face similar challenges as those facing the energy efficiency community, 
including having to assess components of net impacts that are similar to free ridership and 
spillover, as well as addressing issues of attribution in the face of multiple programs and 
messaging designed to produce the desired outcome. The degree to which programs actually 

                                                 
10 By portfolio-level impacts, the commentators referred to measuring net savings for the entire suite of programs 
offered by a program administrator, sometimes with divisions between residential and non-residential programs. 
Regarding policy-level impacts, some—but by no means all—commentators believe that measuring goals such as 
job creation or emissions reductions should be based on gross estimates, including achievements that would still 
have occurred even without the program.  
11 While “bias” may not be inherent in the methods, most commentators asserted that, as currently implemented, 
most measurement methods systematically misrepresented the actual rates of free ridership and spillover. The 
commentators did not speak with one voice, however, on the direction of the bias for each concept. For example, 
some argued that free ridership is typically overestimated, while others said it tends to be underestimated. 
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undergo net impact evaluation, however, is less clear. Some programs never move beyond the 
level of evaluation known as “performance measurement,” which is akin to tracking program 
data and reviewing it to make sure that it is achieving key milestones and outputs. Others 
measure gross impacts but do not take the additional step of documenting net impacts. Some 
programs, however, are required to undergo net impact evaluation, although this often occurs 
toward the end of the program or, if the program is on-going, only once every few years. If we 
were to generalize, it appears that programs that are larger and have more substantial evaluation 
budgets—particularly those in the fields of public health, social services, and education—are 
typically expected to demonstrate “net impacts,” with the timing depending on the nature of the 
program and the requirements of the funding source. 

Advantages and Disadvantages of Current Net Savings Methods 

The challenges of measuring net savings are not new. Many of the conceptual and 
methodological critiques raised today echo those of twenty years ago, despite the fact that 
methods of measurements have greatly improved in the interim. The common methods employed 
to date have widely recognized flaws, as does the quality of data that serve as inputs to the 
methods. Although some methods of calculating net savings provide more statistically reliable 
and valid estimates than others, the attempt to measure net savings will always embody some 
degree of uncertainty precisely because it forces evaluators to estimate the counterfactual, 
something that never happened.12 This forces us to confront the issue of construct validity, that 
is, the degree to which a concept measured through research matches the theoretical definition of 
the same concept. In other words, because we can never actually measure what did not happen, 
we will never be sure that our methods have accurately captured what a participant would have 
done absent the program. Evaluators have attempted to overcome this challenge by continuously 
modifying methods of measuring net savings, but most improvements end up being only 
incremental in nature because we can never rid ourselves of the counterfactual. In fact, it is this 
characteristic that leads some commentators, such as the independent system operators (ISOs) 
and some air regulators, to argue for basing reductions in energy demand and greenhouse gas 
emissions on adjusted gross savings and not net savings, based on the argument that the 
measurement of net is too imprecise to fulfill their directives to supply quantitative estimates.13 
The body of this paper summarizes the key methodologies currently used to assess net energy 
savings in the energy efficiency field, along with their strengths and weaknesses, and provides 
examples of studies relying on the various approaches (see Section 3, Table 3–1).  

                                                 
12 The counterfactual enters into estimating adjusted gross savings as well. For example, when taking measurements 
(physical or self-reported) of energy use before and after the implementation of a measure, the evaluator assumes 
that the prior usage would have continued had the program not occurred. The key difference is that, for adjusted 
gross savings, one assumes the counterfactual, while in net savings estimation, one attempts to measure the 
counterfactual.  
13 Air regulators must demonstrate, for example, that measures are permanent, often limiting their ability to claim 
savings from behavioral and perhaps some market transformation programs if metering is not feasible. 
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Furthermore, data quality is a limiting factor for all methods; poor data quality can exacerbate 
concerns about reliability, validity, and bias. Currently, evaluators have consistent access only to 
program tracking databases. They often have access to participant billing data, but not always for 
non-participants; moreover, billing data are sometimes available only for a few recent years. 
Similar to program administrators, evaluators rarely have access to sales and shipment data at the 
state, regional, or national market level. This inconsistent access to high-quality data can force 
evaluators to rely on self-report methods or incomplete sales and shipment data to assess net 
savings. An alternative approach that others have begun to explore is taking a big picture 
modeling approach that uses macroeconomic data and attempts to identify the impact of 
efficiency programs using this top down approach. The approach is currently too new to have 
been explored in detail in this report.  

Likewise, the inability to access sales data over time and by area for energy-efficient measures 
and equivalent standard-efficiency measures limits the ability of evaluators to assess the 
cumulative effects of market transformation programs. Moreover, the reliability and validity of 
predominantly qualitative approaches such as structured judgment (Delphi panels), historical 
tracing, and modus operandi methods may also suffer if low-quality data are used to inform the 
efforts.14 Without higher-quality, representative data, methodological improvements to net 
savings estimates will necessarily be incremental. Big leaps in the reliability and validity of net 
savings estimates will come only when better data are made available that support the evaluation 
efforts. It is important to stress that the data themselves will not yield the net savings estimates, 
but that higher-quality data would mean improved inputs for the methods currently in use and 
perhaps would allow the energy efficiency community to explore the use of new methods that 
could take advantage of the better data.   

Net Savings in Relation to Current and Evolving Policy Needs 

Recent local, state, and federal legislation and policies targeting climate change, national energy 
independence, and economic stimulus have joined with more traditional energy efficiency 
program drivers to bring about expanded goals for energy savings, but also goals for important 
non-energy benefits such as greenhouse gas reductions and job creation, among other desired 
outcomes. These policies come not only with increased funds for implementing and evaluating 
energy efficiency programs, but also with increased scrutiny of program performance, as well as 
requirements for which outcomes are reported and in what manner. In some cases, energy or 

                                                 
14 Delphi Panels provide experts with information on a topic, and each panelist makes a judgment on the topic and 
submits the information back to the evaluators. The evaluators compile the information and then resend them to the 
panel members, asking if they stand by their original judgments or if the different assessments of their peers have 
caused them to alter their judgments. The process can be repeated, but at least two rounds of judgment are required 
for a Delphi panel. Historical tracing and modus operandi approaches look for evidence in support—or refutation—
of a program effect and draw conclusions based on the weight of evidence on whether a net program impact does or 
does not exist. These last two approaches are generally considered qualitative techniques because they usually rely 
on review of secondary literature, tracking database, and logic models; however, the evidence brought to bear could 
include primary quantitative analysis. 
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demand savings—be they gross or net—represent the primary outcome of interest (e.g. for the 
forward capacity markets), but in others, the calculation of energy savings is a critical step in the 
calculation of the targeted outcome, such as reductions in greenhouse gas emissions. We 
assessed the degree to which interviewees said that net savings approaches meet current and 
evolving policy needs. 

Meeting Current Policy Needs 

Commentators had mixed opinions as to whether net savings approaches meet current policy 
needs, as summarized below. Often, the same individual would argue that the current approaches 
meet some policy needs but not others. Generally, energy regulators were more likely to state 
that the approaches meet current policy needs, while program administrators and net savings 
experts voiced greater skepticism on this topic.  

Net Savings Approaches Do Meet Current Policy Needs. Those saying that current 
approaches do meet current policy needs asserted that net savings estimates provide a critical 
piece of information about how well the program is performing. Net savings estimates help 
program administrators, planners, and regulators understand the strengths and weaknesses of the 
program design and decide when to stay the course, revise a program, or discontinue it. Those 
holding this opinion argued that, although other program impacts should be evaluated, net 
savings should remain one of the most important considerations, largely to ensure that ratepayer 
and taxpayer funds are spent wisely to achieve the greatest return on investment in terms of 
energy savings.  

Net Savings Approaches Do Not Meet Current Policy Needs. Commentators offered two 
explanations for why they did not believe that approaches to net savings meet current policy 
needs. The first explanation rested on skepticism regarding the quality of existing methods and, 
therefore, the results. Approaches to net savings could meet current policy needs, many of these 
individuals argued, if they could more accurately estimate free ridership and spillover, as well as 
cumulative effects and market effects.15 The second explanation was that net savings is too 
narrow a focus and fails to recognize the broader context in which current programs (and future 
ones too) operate. These people argued that programs should be evaluated in terms of how well 
they engage the customer and should involve measures like extent of behavioral change and 
market transformation that could be thought of as a very broad and inclusive definition of 
spillover. It is important to note that this group thought that the current policy focus on net 
savings—more specifically free ridership—impairs planning and innovation that will allow 
programs to meet evolving policy needs.  

Meeting Evolving Policy Needs 

We asked interviewees to discuss the evolving policy needs regarding net savings, particularly 
those focused on expanded energy savings goals, reduced greenhouse gas emissions, and jobs 
                                                 
15 This would include market effects not only of explicit market transformation programs, but also resource 
acquisition programs that potentially have market-level impacts.  
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creation. Policies of interest included energy savings goals at the state level, the Regional 
Greenhouse Gas Initiative (RGGI) in the Northeast16, the federal American Recovery and 
Reinvestment Act (ARRA) and similar state stimulus funds slotted for energy efficiency 
programs and green jobs. The take-away message can be summarized as follows: 1) Things are 
changing fast, 2) Programs will need to adopt new design and implementation approaches to 
achieve the ambitious goals that have been set, and 3) Program evaluation will need to make 
significant adjustments in response to these changes, but 4) We are not quite sure what these 
changes will entail or what will be needed, so we are uncertain about what direction to take. 
These circumstances contributed to differences regarding the degree to which interviewees said 
that current approaches to net savings would meet evolving policy needs.  

These differences were perhaps most notable regarding air regulation. While RGGI has provided 
funds to existing energy efficiency programs (or new programs very similar to existing ones), 
thereby supporting current evaluation approaches, there is the potential for a federal greenhouse 
gas regulatory program to exist in the future. Multiple commentators believe it makes sense for 
the energy efficiency community to plan for this eventuality, not by designing new programs, but 
by working with the air regulation community to develop evaluation and reporting approaches 
that support both communities. Like their energy efficiency counterparts, air regulators would 
like reassurance that emissions estimates resulting from efficiency programs are valid and 
measurable. Air regulators and many commentators in the efficiency community noted that 
savings estimates would require new metrics that tie energy efficiency impacts to emissions 
reductions at the power plant level, most likely by time of day and time of year. Yet 
disagreement remains within and between both the air regulation and energy efficiency 
communities about the degree to which current energy efficiency practices do or can meet the air 
regulatory needs. A pivotal issue relates to whether the air regulation community will be required 
to base savings on adjusted gross or net savings. A related concern is which methods of 
estimating energy savings will be acceptable for “proving” that emissions reductions actually 
occurred.17 One concern with “provable” is that the ambitious goals for energy savings and 
emissions reductions currently in place in multiple jurisdictions in the Northeast are expected to 
be achieved through multiple programs, including behavioral ones and others for which it may 
be challenging to measure gross savings, let alone net savings. This raises the question of 
whether such programs will be penalized or their savings not claimed because they cannot prove 
their more difficult-to-measure savings. Another issue is how to define baseline in projections of 
emissions, particularly whether those baseline projections assume the emissions reductions 

                                                 
16 RGGI currently does not have regulatory overview power, but it is possible, and some would say likely, that there 
will be directives at the federal level that will set forth directives concerning how to treat energy savings in 
estimating emissions reductions. 
17 Calls for providing quantifiable savings lead some in the air regulation community to argue for using adjusted 
gross savings, while others point to the concept of additionality as suggesting the need for net savings. Further 
complicating matters is the belief among some that additionality simply means not double counting reductions while 
others assert that it refers to measuring net reductions.  
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resulting from energy efficiency programs or if such reductions will be credited to the programs 
as achievements beyond the baseline.  

At this time, there is no policy requiring the development of energy saving estimation methods 
within the energy efficiency community that also meet the needs of the air regulation 
community. However, some commentators said that the “writing is on the wall” that such policy 
is forthcoming. These individuals asserted that the needs of the energy efficiency and air 
regulation communities would best be met if these methods were developed in partnership, rather 
than having the air regulators decide the methods and the energy efficiency community react to 
them. Likewise, system planners would need to be a part of such conversations, as emissions 
reductions depend on which power plants operate at the time savings are achieved. Key issues to 
address will include not only deciding whether to report adjusted gross or net savings, but also 
how to incorporate the concept of additionality, and ensuring that methods meet the requirements 
set forth in State Implementation Plans (SIPs).  

Attribution in the Face of Multiple Programs and Policies 

As mentioned earlier, attribution refers to the practice of determining what impacts are caused by 
a specific program or portfolio. The estimation of net energy savings—what portion of gross 
savings a specific program has brought about—always involves determining attribution, but 
attribution analysis does not always produce estimates of net savings. In other words, to many 
commentators estimating free ridership and spillover can be a part of attribution analysis, but it 
need not be. To others, attribution is the estimation of net savings. Increasingly, the energy 
efficiency community is focusing a great deal of attention on one aspect of attribution: isolating 
the impact of the program from the impacts of other programs, messages, and contexts that could 
also influence the same or similar energy saving actions. This focus reflects the perception of 
some commentators that the complex web of programs, messages, and influences that encourage 
individuals to adopt energy efficiency measures makes the task of estimating net savings more 
difficult than before—ultimately, they argue, reducing the accuracy of recent net savings 
estimates.  

To some extent, the task of disentangling the effects of a particular program from other 
influences encouraging the same action remains an important one for estimating net savings. Yet 
it is important not to lose sight of the overall goal of reducing energy use by focusing too 
narrowly on which program or source of funds gets the credit, because there could be synergistic 
effects among programs; the whole may be greater than the sum of the parts. There is a danger 
that the effectiveness of programs could be reduced if the energy efficiency community focuses 
program efforts only on what is most provable, not what is most effective. In fact, some 
commentators argued that estimation of net savings at the programmatic level should be dropped 
in favor of measuring savings (and emissions reductions) for the entire portfolio of programs 
offered by a program administrator or within a given jurisdiction or region.  
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The challenges of attribution in the general sense of sorting out causal connections that have 
multiple roots, some psychological and others practical, is addressed in more detail in the full 
report. In brief, some of the critical psychological issues involved include the following: 

 After having taken an action, individuals begin to see themselves as “just that sort of 
person” and tend to attribute their past actions to this characteristic of themselves 

 Intention does not always equal action; therefore many individuals may intend to take the 
energy-saving action but not act until exposed to the program—or, more accurately, its 
incentive. The question becomes how much credit to give to the program versus the other 
potential reasons for action that existed but had not induced the behavior.  

Interviewees voiced a great deal of concern about attribution, with some seeing it as one of the 
most critical issues facing net savings evaluation. Even so, neither the interviewees nor the 
literature offered much guidance on how to address attribution. One suggestion involves turning 
to predominantly qualitative techniques such as historical tracing or modus operandi that draw 
on a wide variety of sources to search for evidence supporting the hypothesis that the program 
caused the savings while simultaneously ruling out the possibility that other factors caused the 
savings. The researcher behaves similarly to a detective, building a body of evidence in support 
of program causation by ruling out all other possible causes of the targeted action, or concludes 
that the evidence does not support causation by the program. Usually the evidence involves 
reviewing secondary sources, tracking databases, and logic models, but it could involve primary 
qualitative research such as interviewing or quantitative analyses of data as well. This approach 
works best when the program planners and administrators have developed a carefully constructed 
program theory and logic model showing how the causal relationships are supposed to work, 
making it easier to search for the necessary connections to demonstrate that they have worked. 
Other suggested approaches include probabilistic methods such as statistical modeling, assigning 
impacts in proportion to leveraged resources going into the same program or effort, which 
applies only to some situations,18 and the use of structured judgment approaches such as Delphi 
panels.  

The Issue of Consistency in Net Savings Definitions and Methods 
The project team explored interviewees’ opinions about the possibility of adopting consistent 
definitions of and methods for measuring net savings throughout the Northeast. In some ways, 
the definition of net savings guides the methods; one must know which components are included 
in order to use each method. However, numerous methods can often provide the information 
required by the same definition or conceptualization of net savings, although the resulting 
estimates and their validity may differ. For this reason, net savings methods differ a great deal, 
even among jurisdictions using the same definition—or even within a single jurisdiction—let 

                                                 
18 If one funding source provided 35% of funds, another 15% and a third 50%, the first would get credit for  35% of 
the savings, the second 15%, and the third 50%.  
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alone across jurisdictions with different definitions of net savings. Hence, methods for measuring 
net savings differ greatly even under situations in which the same definition is used.  

Consistent Definitions of Net Savings 

Most interviewees supported the idea of consistent definitions of net savings. The main reason 
the Northeast Region currently does not have consistent definitions, some argued, is that there 
has been no compelling public policy driver, such as legislation or interstate agreements, to 
stimulate the development of a consistent definition. Instead, jurisdictions have largely taken the 
path of least resistance by developing their own definitions, and many would be reluctant to let 
go of their definitions without some compelling reason to do so.  

Consistent Methods for Measuring Net Savings 

Opinions diverged to a greater degree regarding consistent methods for measuring net savings.  
Most respondents recognized some benefits of adopting consistent methods for measuring net 
savings, particularly in light of increased regional cooperation regarding greenhouse gas 
emissions, and in order to facilitate evaluation and reporting for programs and program 
administrators operating across jurisdictions. However, individuals voiced concern about overly 
prescriptive approaches that may not reflect the diverse situations in which programs operate, 
may not be feasible for programs with limited resources, could stifle creativity, and would draw 
attention from what some view as more important priorities, such as determining how to attribute 
program impacts in the age of multiple program and factors affecting the adoption of energy 
efficiency measures and behaviors. Others, while advocating consistency, also argued that a 
consistent approach should not include current methods because they are too fraught with 
reliability, validity, and bias concerns.  

We also noted some patterns in opinions on net methods, although individuals may deviate from 
the pattern identified for their stakeholder groups. Air regulators were the strongest advocates for 
consistency in estimation methods, regardless of whether they wanted adjusted gross or net 
savings estimates.19 Net savings experts and program administrators—including some working 
in numerous jurisdictions—generally liked the idea of consistent methods for net savings, but 
often raised concerns about doing so in practice, particularly given skepticism about the 
reliability and validity of methods and their ability to meet current or evolving policy needs. 
Energy regulators and their representatives voiced the greatest skepticism regarding the 
promotion and adoption of consistent methods, supporting their positions by pointing to the 
evolution of the diverse methods currently in use—namely that older methods have been found 
to be lacking or did not adequately represent the nature of particular programs or populations.  

Overcoming Barriers to Consistency in Net Savings Definitions and Methods  

Getting all of these relevant parties to agree on the details of a consistent approach could be 
difficult given the lack of a policy driver to stimulate development of consistent approaches. It is 

                                                 
19 As mentioned above, air regulators did not speak with one voice on the issue of adjusted gross vs. net savings. 
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the opinion of the project team that most of the concerns raised about consistent approaches to 
net savings could be alleviated through the adoption of consistent yet flexible guidelines that 
avoid the rigidities that could stifle creativity or that could fail to address unique program 
circumstances.20 However, the Forum must decide if it is indeed the goal of its members and the 
regions as a whole to adopt consistent approaches before devoting resources to the development 
of such guidelines for a consistent approach for measuring net savings. Before developing such 
guidelines, then, the Forum and its members would need a framework for how to achieve 
consistency.  

Conclusions, Next Steps, Recommendations, and Future Research 

The research presented in this scoping paper demonstrates that the definition, measurement, and 
uses of net savings have long challenged the energy efficiency community and continue to do so 
today. Some evidence suggests that these challenges have recently been exacerbated by an 
increase in regional cooperation on energy efficiency and climate change programs and policies, 
an expansion of the audiences for energy savings estimates, and a proliferation of influences 
(e.g., programs, media coverage, and economic policies) affecting energy efficient action. 
Together, these persistent and growing complications lead to confusion and disagreement over 
such issues as the best way to demonstrate that a program caused savings to occur, whether the 
air regulation community will need adjusted gross or net energy savings to estimate emissions 
reductions, and whether the Northeast should pursue consistent definitions and measurement 
approaches to net savings.  

Despite the continued confusion and debates, our research does support the continued use of net 
savings estimates for certain specific purposes, as follows: 

 Assessing the degree to which programs bring about a reduction in energy usage and 
demand. While this is a controversial use of net savings estimates, the research supports 
the continued use of net savings as one of numerous measures that should be given 
serious consideration in the assessment of program success, at least until a suitable 
alternative is developed beyond gross or adjusted gross savings that recognizes that some 
energy and demand savings would have happened without the program. 

 Uncovering fraudulent program implementation practices. Cases have been documented 
in which program implementers have claimed savings from activities that they clearly did 
not influence, including installations that occurred prior to any interaction with the 
program and random downward fluctuations in energy use in excess of what accrued to 
any program activity 

                                                 
20 For example, if those guidelines expected each program administrator to adopt a transparent and common 
approach for all their programs, at least reliability, validity and bias would be consistent for each program 
administrator year to year. 
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 Gaining insight into how the market is changing and transforming over time by tracking 
net savings across program years and determining the extent to which free ridership and 
spillover rates and net-to-gross ratios have changed over the period. 

 Understanding better how the market responds to the program and using the information 
to inform modifications to program design, including measure eligibility and targeted 
marketing. Later, these program modifications would again be subject to net savings 
evaluation, in an adaptive management process. 

Recommendations and Research Needs 

In addition to these four uses, the research also points to a series of recommendations and 
research needs related to pursuing consistent approaches to defining and measuring energy 
savings—net and gross—throughout the Northeast, securing higher quality data, determining 
program attribution, and aligning the research needs and activities of the energy efficiency 
community with those of the air regulation community. We present each recommendation below, 
and expand on them in the main body of the report.   

Recommendation 1: The Forum should lead the process of developing a consistent 
definition of adjusted gross savings in the Northeast Region. The research activities conducted 
for this scoping paper revealed that different jurisdictions in the Northeast Region and the nation 
vary in the degree to which they measure not only free ridership and spillover but also such 
parameters as rebound, leakage, hours of use, installation rates, and persistence rates, among 
others, and whether these additional parameters are considered to be adjustments to gross savings 
or elements of net savings. It is the opinion of the project team that all of these concepts except 
free ridership, spillover, and rebound constitute adjustments to gross savings as they measure 
what actually has happened, as opposed to free ridership, spillover, and rebound which involve 
the measurement of what would have happened in the absence of the program. Ultimately, the 
Forum will have to decide if it agrees with our recommendation and, if so, which of the possible 
adjustments will be included in its definition of adjusted gross savings. 

Related Research Needs for Recommendation 1:  

 Identifying the adjustments that are currently submitted to the ISOs for reporting in 
support of the forward capacity markets. 

 Examining the components that factor into realization rates, which also are not 
consistently defined from program to program, jurisdiction to jurisdiction, or evaluation 
to evaluation.  

 Evaluating the degree to which our recommended components for adjusted gross savings 
meet the needs and requirements of the energy efficiency community in the Northeast, 
given that our efforts focused on net savings and not adjusted gross savings. 

Recommendation 2: After developing a consistent definition of adjusted gross savings, the 
Forum should develop a definition of net savings for the Northeast Region. This definition 
would be in relation to—but separate from—that of adjusted gross savings. The Forum would 
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need to consider which concepts should be included in this definition, particularly focusing on 
the treatment of free ridership and spillover.  

Related Research Needs for Recommendation 2:  

 Enumerating in detail the similarities and differences between current definitions of net 
savings in use throughout the Northeast. 

 Understanding the reasons for differences in definitions of net savings and potential ways 
to bring the definitions into alignment while meeting the needs of the diverse energy 
efficiency community in the Region. 

Recommendation 3: The Forum and its members and allies should consider advocating for 
legal requirements for manufacturers, retailers, and distributors to provide national sales 
and shipment data for key equipment and products—reported by size and efficiency, 
ideally at the county, or at least state, level. Legally requiring reporting of these data may 
provide the only avenue for accurate estimation of net savings from upstream market 
transformation programs—including capturing the savings resulting from cumulative program 
activity from prior years. Higher-quality data will not only improve estimation from quantitative 
approaches, but they could also provide more dependable information for use in qualitative 
techniques such as structured judgment (Delphi panels), weight-of-evidence, and historical 
tracing approaches. Note that this recommendation does not require further research per se, but 
instead would focus on advocacy, perhaps accompanied by a research project to facilitate the 
advocacy and develop supporting materials on the part of the Forum and its members. 

Recommendation 4: Program administrators should keep records of program activity by 
year (e.g., budgets, measure covered, participants served, previous estimates of net savings, 
etc.), including in any possible comparison areas. Such data will assist in the development of 
net savings estimates by allowing for the estimation of cumulative and spillover effects over 
time, thereby providing a more complete assessment of program impacts. Although this 
recommendation must largely be implemented by program administrators, the Forum could assist 
program administrators in the development of data collection and storage tools, perhaps even 
developing a database that contains such information for easy reference and comparison across 
areas and years. Currently, the Consortium for Energy Efficiency keeps track of program data for 
members who respond to their annual request for information, and their experiences should 
certainly be taken into account.  

Recommendation 5: The Forum should also clarify the definition of attribution and the 
degree to which programs must differentiate the impact of their activities from the impacts 
of other programs and efforts designed to bring about the same or similar actions or 
outcomes, and from contextual factors such as energy prices and the economy. The term 
“attribution” is consistently applied to capture the impacts caused by program activity, but is 
increasingly being used to refer to separating the effects of this program from the effects of all 
the other programs or pro-efficiency messages to which participants have been exposed, and 
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from the effects of contextual factors such as energy prices and the economy, during a specific 
period of time. While it may be important to assess the impacts brought about by the program, 
the energy efficiency community should be careful not to lose sight of the goal of reducing 
energy use by focusing too narrowly on which program gets the credit, particularly as various 
programs and influences may have synergistic effects such that the whole of their combined 
impact is more than the sum of their individual impacts.  

Research Needs for Recommendation 5:  

 Delineating the percentage of participants that are “repeat players”—that is, those taking 
part in the same program in different funding cycles or taking part in multiple programs 
offered by the same program administrator in the same or different funding cycles. 

 Comparing the total savings of repeat players to the aggregation of savings among 
comparable individual program participants (i.e., the savings from Participant A from 
program X plus the savings from Participant B from Program Y, and so forth).   

 Identifying the variety of potential influences outside of program activity that may affect 
program participation and assessing whether direct causal links can be established 
between those other potential influences and energy saving actions. 

Recommendation 6: The Forum should encourage the energy efficiency community—
particularly energy regulators—to expand its assessment of program success from a focus 
on net savings, particularly free ridership, to the inclusion of additional factors that may 
more accurately capture the full range of program impacts, including non-energy impacts 
such as jobs, improved health, and increased productivity. Net savings is a valuable measure 
of the amount of savings the program has achieved that would not have happened otherwise. But, 
as this scoping paper has documented, net savings measures are not infallible, nor do they fully 
capture the wide range of impacts that may result from energy efficiency program activity. 
Therefore, while we recommend the continued consideration of net savings estimates, we also 
suggest that additional impacts be taken into account when assessing programs and determining 
any reward or penalties to be paid.  

Research Needs for Recommendation 6: 

 Exploring approaches that best capture the cumulative—that is, long-term—effects of 
market transformation programs on the targeted markets.  

 Identifying the impacts beyond energy savings that are most crucial to determining 
program performance and ensuring that ratepayer and taxpayer funds are being used 
responsibly 

 Developing a prioritization scheme that may assist energy regulators in expanding their 
assessment of program performance beyond net energy savings and its components 

Recommendation 7: The Forum should decide if it supports the development of consistent 
methodological approaches to estimating net savings for the Northeast, and, if so, take the 
actions necessary to develop regional guidelines for consistent methods. This 
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recommendation involves three different steps. First, the Forum should discuss the reasons for 
and against developing consistent approaches to net savings estimation and decide whether 
consistency should be pursued in the Northeast. Second, should the Forum recommend in favor 
of consistency in methods for estimating net savings, it should begin working toward consistency 
by first developing a framework for how to achieve this consistency. The framework would set 
forth initial suggestions on how program administrators could begin moving toward consistency. 
The framework could also identify some of the key considerations that program administrators 
and evaluators should take into account when choosing from among the various methods for 
measuring net savings. This framework would serve as an interim step toward consistency while 
the Forum waits for the results of research projects that would be needed before embarking on 
the third and final step: the development of guidelines for consistent methodological approaches 
to net savings. The guidelines would provide more explicit recommendations concerning which 
methodological approaches to use in specific situations. The guidelines should also allow for the 
introduction of new methods, with a process or criteria for establishing their reliability, validity, 
and rigor. Although flexible, the guidelines should avoid the trap of “anything goes” by 
specifically identifying the best approaches to be pursued given varying levels of resources and 
by identifying those approaches that should be avoided except in very limited circumstances.  

Research Needs for Recommendation 7: 

 Understanding the range of methods available for estimating net savings, their strengths 
and weaknesses, and their ability to provide the types of estimates needed by the energy 
efficiency community (and perhaps the air regulation community) to ensure that any 
guidelines for consistent methodological approaches to net savings focus on the best net 
impact evaluation practices available. 

 Exploring the existing academic and energy efficiency research on the psychological and 
sociological processes that influence estimates of net energy savings in an effort to 
understand more fully the ways in which these processes may affect how participants 
respond to self-report questions about their past actions and likely behavior in the 
absence of the program.  

 Examining the potential of macroeconomic approaches for estimating the impact of 
program activity on net energy savings, recognizing that such approaches are new and 
unproven at this time.  

Recommendation 8: The Forum should facilitate the development of a working group 
comprising members of the energy efficiency community, the system planning community, 
and the air regulation community with the ultimate goal of developing approaches to 
measuring energy savings and resultant reductions in greenhouse gas emissions in a 
manner that is mutually acceptable to and feasible for all three communities. This 
recommendation rests on the assumption that the federal government will likely adopt guidelines 
on how to account for emissions reductions resulting from energy savings achieved through 
efficiency programs. It further assumes that the energy efficiency community would prefer to be 
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an active part of the development of these guidelines rather than responding to guidelines set 
forth by the air regulation community. Given these assumptions, such a working group would 
have three tasks. The first task would be to develop a mutual understanding of the terminology 
used in each field and to identify compatible concepts across both fields. Where concepts are not 
compatible, the working group would seek to bring them into closer alignment to the extent 
possible while still meeting the needs of the two communities. The second task would be to 
review methodologies for estimating baseline emissions reductions, gross energy savings, and 
net energy savings, making certain that the baselines for emissions reductions do not include 
projections of energy savings expected to come from efficiency programs and that the 
methodologies for estimating energy savings fulfill the SIP verification processes. In the final 
task, the working group would deliver a set of recommendations to the EPA, and state energy 
and air regulation agencies on how best to account for energy savings from emissions reductions 
in a manner that is mutually agreeable to both the energy efficiency and air regulation 
communities. 

Research Needs for Recommendation 8: 

 Examining the possible methods or approaches for translating energy efficiency impacts 
into measureable pollution reductions from power plants by time of day and time of year. 

 Exploring possible approaches to measuring net energy savings that would meet the 
requirements for reliability and precision set forth in SIPs. This may involve the use of 
technology such as advanced metering (if a method to translate the information to net 
savings were developed) or the increased use of randomized controlled experiments in 
estimating net savings. 

The project team believes that the energy efficiency community—and probably the air regulation 
community as well—should acknowledge the fact that energy efficiency and emissions 
reductions programs are not wholly responsible for all the savings and emissions reductions that 
may be achieved through the adoption of the devices or behaviors promoted by the programs. 
The estimation of net impacts—be they savings, emissions reductions, jobs created, water saved, 
and so on—is a way of making this acknowledgement. Currently, the measurement of net 
impacts occurs at the measure or program level, with the results sometimes being aggregated to a 
group of programs or to the entire portfolio offered by a program administrator. However, we 
recognize that demonstrating attribution has become increasingly challenging in light of 
numerous programs and factors that may influence the targeted behaviors Moreover, 
jurisdictions at the municipal to state levels—and perhaps one day at the federal level—have set 
ambitious goals to reduce energy use and greenhouse gas emissions. Given the uncertainty 
inherent in measuring the counterfactual of net savings, some members of the energy efficiency 
community are beginning to ask if we need a radical rethinking of how we go about estimating 
net impacts in general and net savings in particular. It is beyond the scope of this paper to 
describe what such a radical rethinking of impact evaluation methods might entail, but we do 
offer a few interim recommended alternatives to measuring net savings that nevertheless still 
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recognize that program activity does not necessarily yield all the measured gross savings. This 
brings us to the final recommendation. 

Recommendation 9: The Forum should consider the potential of using a deemed or 
negotiated net savings approach for crediting energy savings—or emissions reductions—to 
a program or portfolio. In such an approach, program administrators and regulators would 
draw on available evidence and additional indicators of program impacts to help decide on the 
percentage of gross savings that can be claimed by a program or portfolio after it has carefully 
demonstrated that the program activities have strongly contributed to the desired outcomes. The 
credibility of the negotiated net savings figure would depend on the type, amount, and quality of 
the information informing it; such information could include program tracking data, adjusted 
gross savings estimates, net savings estimates derived from periodic research (possibly multiple 
approaches), the sales/shipment data mentioned in Recommendation 3, market research to assess 
the state of the market, energy intensity by sector over time, and more. The percentage could be 
developed through a Delphi panel or using other structured expert judgment approaches. 
Importantly, the approach should be negotiated and agreed on beforehand; it is even possible—as 
with the recent decision in Arizona to credit up to one-third of the savings from utility C&S 
efforts toward its 2020 Energy Efficiency Standards (EES) target, provided they make a credible 
effort—to decide on the number beforehand. The conclusion would still be subjective, and its 
precision—how close it is to the real value of net savings—would be uncertain because 
achievement of the goal could be questioned on the basis of the counterfactual as well as factors 
such as economic recessions, reduction in certain types of manufacturing, changes in energy 
prices, and so forth. Even so, the negotiated agreement approach avoids depending entirely on 
controversial measurements of the counterfactual of net savings.  

To conclude, the definition and measurement of net energy savings remains a controversial issue 
in the energy efficiency community. The controversy surrounding the issue presents challenges 
to the task of achieving consistency in definitions and measurement of net savings throughout the 
Northeast. Some commentators do not believe consistency is needed or desirable, while others 
perceive the appeal of consistency but do not believe it can be achieved in practice. Other 
commentators, however, support the idea of increased regional consistency in definitions and 
measurement of net savings, citing increased cooperation in reducing energy use and greenhouse 
gas emissions across state lines and the fact that many program administrators operate in 
multiple jurisdictions. This paper has sought to clarify some of the issues surrounding net 
savings definitions and measurement and the pursuit of regional consistency. The recommended 
action and research needs follow directly from the observations identified in the literature, by 
interviewees, and by various Forum and Steering Committee members. It is our hope that the 
findings and recommendations will help the Forum—and the regional energy efficiency 
community—come to some agreement regarding the definition and measurement of adjusted 
gross savings and net savings, whether to pursue consistency in the near future, and the degree to 
which the needs of the air regulation community may be a driver of both.  
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1 Introduction 
NMR Group, Inc. and its subcontractor Research Into Action, Inc. (the project team) are pleased 
to submit this scoping paper on Net Savings to Northeast Energy Efficiency Partnerships, Inc. 
(NEEP) and its Evaluation, Measurement, and Verification (EM&V) Forum (hereafter EMV 
Forum or just Forum).  

1.1 Background 
The goal of the project is to produce a scoping paper that informs and supports the following 
EMV Forum goals: understanding the reasons for measuring net savings; increasing the 
consistency and quality in EM&V practices with respect to defining and estimating energy 
efficiency program net savings within the Northeast Region; and identifying the needs of 
stakeholders (e.g., air regulators21) who might (or might not) use net savings estimates to 
measure progress toward non-energy goals. The specific project objectives are as follows: 

 To identify the key audiences that rely on net savings to meet policy and program needs 

 To highlight the reasons for measuring net savings and the situations in which such 
measurement is and is not appropriate  

 To document the issues and challenges associated with existing approaches to defining 
and measuring net savings 

 To propose recommendations for next steps needed to make progress toward the goal of 
increasing the consistency and quality of definitions and methods related to net savings  

For over 20 years, the energy efficiency community has given significant attention to the issue of 
how to define and measure net savings—that is, the amount of energy savings that is causally 
attributable to an energy efficiency program or programs. Despite these efforts, conceptual 
debates and methodological challenges persist within the energy efficiency community (Saxonis 
1991a, 2007a, 2010; TecMarket Works 2004; Skumatz, Khawaja, and Colby 2009; Messenger, 
Bharvirkar, Golemboski, Goldman, and Schiller 2010). Although a seemingly straightforward 
concept, the counterfactual of net savings confronts us with three broad categories of problems: 

 Problems with construct validity: the conceptualization of what would have happened in 
the absence of the program (the counterfactual) is limited by the necessity of 
circumscribing the scope to a certain set of activities over a certain period of time. This 
problem feeds the lack of consistency found in definitions and measurement approaches 
to net savings. 

 Problems with measurement approaches: all methods employed to date have widely 
recognized flaws (although some flaws are more problematic than others) as do the 
quality of data that serve as inputs to the methods. Again, this problem exacerbates 

                                                 
21 For the purposes of this papers, “air regulators” refers to federal and state environmental regulators focused on 
greenhouse gas emissions.  
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differences in measurement approaches, as evaluators attempt to improve methods. As it 
is, most improvements end up being only incremental in nature. 

 Problems with the application of net savings estimates: regulators make decisions based 
on net savings results that affect program administrators financially. On the basis of net 
savings estimates, regulators or program administrators may alter or suspend programs, 
often without recognition of the problems with construct validity and measurement. For 
example, the Massachusetts ENERGY STAR® Appliances Program adjusted its program 
to provide incentives on only Consortium for Energy Efficiency Tier 3 (highest 
efficiency) clothes washers after evaluators estimated low net-to-gross ratios for a 
program that incented any ENERGY STAR®-qualifying model. Eventually, the program 
removed all incentives for clothes washers. The importance assigned to net savings 
estimates makes them subject to scrutiny and a “hot button” topic in the energy efficiency 
community, where there are widely varying opinions on whether available approaches 
meet current and evolving policy needs and the degree to which the Northeast should 
pursue consistent approaches across jurisdictions. 

It is also the case that the stakeholders who are concerned with and will likely use net savings 
estimates—what we will call the “audience” for net savings—has recently diversified in response 
to increased funding and expanded goals and objectives for energy efficiency programs (In-depth 
interviews; Saxonis 2007a). These new audiences extend the scope of the debates and 
challenges, and subject net savings estimates to further scrutiny as they have their own ideas 
about whether and how net savings should be estimated and the degree to which definitions and 
methods for estimating net savings across different regions and jurisdictions should be 
consistent. At times, the ideas of the new audiences may contradict those of the energy efficiency 
community.22 The energy efficiency community, therefore, will need a clear understanding of the 
issues and what is at stake in order to meet the program delivery, energy savings, and emissions 
reduction goals laid out for them. This scoping paper seeks to add to this understanding of the 
pertinent issues by addressing definitions of net savings, measurement concerns, and issues 
involving consistency in approaches to net savings.  

Throughout the course of this project, the project team frequently interacted with NEEP staff and 
Forum members to clarify the objectives as the project progressed. While the scoping paper still 
addresses each of the objectives outlined in the work plan, it became clear that focusing on the 
intersection of measurement approaches, policy needs, and consistent definitions and methods 
would provide the greatest benefit to the Forum. Other authors have extensively documented the 
different methods of measuring net savings and their strengths and weaknesses (e.g. Saxonis 
1991a; Goldberg, Bloch, Prahl, Sumi, Ward, Winch, and Talerico 2006; Skumatz et al. 2009; 
Rosenberg and Hoefgen 2009; Hoefgen 2010). For this reason, we focus our discussion of 
measurement approaches and their strengths and weaknesses on the concerns about current and 

                                                 
22 For example, variations in program design across jurisdictions may conflict with regional calls for consistent 
measurement of net savings. 
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evolving policy and regional consistency with which the Forum is grappling, including 
attribution in the face of multiple programs and messages, addressing the needs of diverse 
audiences for net savings, meeting the expanded energy savings and non-energy benefit goals of 
efficiency programs, and the advantages, disadvantages, and challenges of formulating consistent 
definitions and methods for net savings across the Northeast Region.  

1.2 Methods 

To meet the objectives of this paper, the project team performed an extensive literature review of 
approximately 100 articles, papers, presentations, and book chapters from within the field of 
energy efficiency as well as areas outside the field, including public health, education, 
environmental studies, and program evaluation methodology. We also interviewed 12 experts on 
the administration, implementation, and evaluation of energy efficiency programs for energy 
regulation and air regulation to gain their insights into issues related to energy savings in general 
and net savings in particular.23 Finally, we incorporated insights shared by Forum and 
subcommittee members after they reviewed the initial draft of this document. The remainder of 
this section describes the research methods in more detail.  

1.2.1 Literature Review 

The literature review serves two important purposes. First, it provides a context—over time, 
across locations, and beyond energy efficiency—for issues related to program impacts generally 
and net savings in particular. Second, the process of conducting the literature review informed 
the in-depth interviews by pointing to issues to address with the experts.  

The literature included in the review is primarily a convenience sample comprising resources 
previously known to the project team and/or Forum members. We also consulted some of the 
works cited in these initial resources that appeared to have relevancy for this scoping paper. In 
addition, we identified a few additional sources through internet searches of academic journal 
indices (e.g. ERIC, Pro-Quest) and the website for the American Evaluation Association (AEA), 
from which members can access online versions of AEA publications.24 Finally, the project team  
and NEEP staff attended the American Council for an Energy-Efficient Economy’s Summer 
Study in August 2010; certain papers presented at the Summer Study had relevancy for this 
scoping paper, and we incorporated those findings into this revised draft. The sources reviewed 
here are not necessarily representative of the entire body of literature on program evaluation 
within or outside of energy efficiency, but we believe they are sufficiently comprehensive for our 
purposes. They touch on the key topics and issues pertinent to our focus on net savings, address 
                                                 
23 The independent system operators (ISOs) in the Northeast have decided to accept estimates of adjusted gross 
savings for the Forward Capacity Markets. For this reason, we did not include system planners among our 
interviewees. We recognize that their perspectives and needs may be relevant to consider in the future—for 
example, in the context of incorporating energy efficiency into system planning forecasts.   
24 The resources we reviewed included conference, scoping, or white papers, presentations developed primarily for 
energy-efficiency professionals (e.g., program planners, implementers, evaluators, and regulators), final reports of 
actual impact evaluations, and articles published in peer-reviewed academic journals.   
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how researchers in other fields deal with analogous issues involved in measuring the impact of 
programs, and include literature on program evaluation theory and practice in general.  

When reading the various sources, the team tracked what each contributed to our knowledge of 
the following five key topics: 

1. How to define gross savings and net savings, free ridership, and spillover 
2. Advantages and disadvantages of measuring net savings; situations in which it is 

appropriate or inappropriate to do so 
3. Issues and challenges associated with estimating net savings, generally and related to 

specific concepts or methodologies 
4. Key audiences for net savings estimates 
5. Recommendations for next steps toward resolving issues related to net savings25 

 
For each of these five topics, we documented the various themes and perspectives represented in 
the readings. We paid particular attention to the intersection between net savings and the policy 
and regulatory needs that energy efficiency programs are increasingly being asked to meet.  

1.2.2 In-depth Interviews 

While the literature review provided the team with an understanding of the dominant concerns, 
issues, and viewpoints related to net savings, the in-depth interviews allowed us to focus more 
specifically on the issues of greatest concern to the Forum that have not been adequately 
addressed in the existing literature—specifically the emerging issues of the expanding audiences 
for net savings estimates as well as current and potential uses to which the estimates may be 
applied. 

Together, the Forum and project team identified potential interviewees based on their knowledge 
of energy savings estimation methods and policies or their familiarity with energy and/or air 
regulation and the needs of regulators. After limiting the focus of the interviews to current and 
emerging policy needs and shifting audiences, we targeted potential interviewees with 
knowledge of these issues who collectively represented diverse perspectives across the region 
and even the nation. We do not identify the interviewees in this document, as we assured them 
that their responses would not be associated with their names; given the close-knit nature of the 
community, we could not guarantee that readers of this report would not be able to identify the 
authors of particular responses if they knew who was interviewed.  

The project team developed the interview guide in cooperation with the Forum (see Appendix 
A). The guide includes a few initial questions about how respondents define and conceptualize 
net savings, what they perceive as the appropriate roles (if any) for net savings in evaluation, and 
the strengths and weaknesses of current approaches to estimating net savings. The guide also 
addresses the more critical issues of audiences for net savings estimates, the role of net savings 

                                                 
25 These include recommendations from articles written in the past that the evaluation community actually 
implemented after the publication of the article. 
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in allocating resources for programs and initiatives to reduce energy consumption and emissions, 
current and evolving policy needs in regard to net savings, and regional consistency in 
definitions and methods for net savings.  

We limited our interviews to no more than 30 minutes unless the respondent agreed to continue 
beyond that length of time. To facilitate the interviews, we provided each interviewee with a 
copy of the guide prior to the interview. Interviewers did not ask the interviewees every question, 
nor did they ask the questions in the exact order listed in the guide. Instead, we tailored each 
interview to the expertise and interests of the respondent, always giving the respondent the 
opportunity to address topics related to net savings that were not in the guide.  

The project team had originally planned to use the same interview guide for air regulators as for 
the energy-efficiency experts on our list. However, after reviewing a draft interview guide, air 
regulators on the Forum or Steering Committee commented that most of their colleagues had 
only a general understanding of net savings and would not be able to respond to many of our 
questions. Based on our conversations with Forum members, we developed a shorter guide for 
air regulators focusing specifically on their needs vis-à-vis energy savings reporting and 
methodology at a regional level. Appendix A includes this air regulator interview guide. 

1.2.3 Forum Feedback 

After the project team submitted a draft report to the Forum, Forum members provided feedback 
on the report and also shared their own opinions on the topics addressed in the study. The draft 
report seems to have helped Forum members on the project subcommittee to solidify some of 
their own thinking on the topics, and they weighed in with some helpful insights and 
observations. For this reason, NEEP directed the project team to treat such comments as data for 
inclusion in the study. Although many of the comments have been circulated to all Forum 
members on the project subcommittee, we still treat the material as confidential by not 
identifying the individual associated with the observation, as this paper will be shared beyond the 
Forum.  

1.3 Important Terms and Concepts 

One of the primary purposes of this scoping paper is to explore how net savings and related 
terms are defined and conceptualized in the practice. While these definitions and 
conceptualizations vary throughout the Northeast and beyond, the project team finds it necessary 
to provide a description of some important terms and concepts. The definitions below are drawn 
from the Forum’s document Glossary of Terms (P. Horowitz 2009) unless otherwise noted. 

Additionality: A criterion that says that avoided emissions should be recognized only for project 
activities or programs that would not have “happened anyway” in relation to a baseline estimate 
of project activity and associated with emissions reductions.  
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Adjusted gross savings: The change in energy consumption and/or demand that results directly 
from program-related actions taken by participants in an efficiency program, regardless of why 
they participated, after adjusting for such factors as installation and persistence rates and hours of 
use, among other possible factors. [Definition expanded from P. Horowitz (2009) on gross 
savings]26 

Baseline: Conditions, including energy consumption and related emissions, that would have 
occurred without implementation of the subject measure or project. Baseline conditions are 
sometimes referred to as “business-as-usual” conditions and are used to calculate program 
related efficiency or emissions savings. Baselines can be defined as either project-specific 
baselines or performance standard baselines (e.g. building codes). 

Bias: The extent to which a measurement or a sampling or analytic method systematically 
underestimates or overestimates a value. Some examples of types of bias include engineering 
model bias; meter bias; sensor placement bias; inadequate or inappropriate estimate of what 
would have happened absent a program or measure installation; a sample that is unrepresentative 
of a population; and selection of other variables in an analysis that are too correlated with the 
savings variable (or each other) in explaining the dependent variable (such as consumption). 

Construct Validity: “the degree to which an experimentally-determined definition matches the 
theoretical definition.” (Jonas 2005) [See also validity below] 

Deemed Savings: An estimate of energy or demand savings for a single unit of an installed 
energy efficiency measure that (a) has been developed from data sources and analytical methods 
that are widely considered acceptable for the measure and purpose, and (b) is applicable to the 
situation being evaluated. Individual parameters or calculation methods can also be deemed. 

Free Rider: A program participant who would have implemented the program measure or 
practice in the absence of the program. Free riders can be 1) total, in which the participant’s 
activity would have completely replicated the program measure; 2) partial, in which the 
participant’s activity would have partially replicated the program measure; or 3) deferred, in 
which the participant’s activity would have completely replicated the program measure, but at a 
future time than the program’s timeframe. 

Gross savings: The change in energy consumption and/or demand that results directly from 
program-related actions taken by participants in an efficiency program, regardless of why they 
participated. 

Hours of use: The number of hours a day, on average, the device is in use; when gathered 
continuously through logging or metering use, such data may be used to build load shapes. 

Installation rate: The number of measures incented by the program that actually get installed. 
[our definition] 

                                                 
26 The exact nature of what might be included in adjusted gross is discussed in Section 2.2.1. 
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Leakage: Measure incented by the program installed outside of the program’s jurisdiction. [our 
definition; this usage is distinct from that used by the air regulation community; see P. Horowitz 
2009 for leakage in the context of air regulation] 

Measure life: The life of an energy consuming measure, including its equipment life and 
measure persistence (not savings persistence). Measure life is not typically the absolute limit that 
a measure exists, but is instead commonly—but not always—measured by the median expected 
useful life of the measure. [Definition expanded from P. Horowitz (2009)] 

Measure persistence: The duration of an energy consuming measure, taking into account 
business turnover, early retirement of installed equipment, and other reasons measures might be 
removed or discontinued. 

Net savings: The total change in load that is attributable to an energy efficiency program. This 
change in load may include, implicitly or explicitly, the effects of [spillover], free riders, energy 
efficiency standards, changes in the level of energy service, and other causes of changes in 
energy consumption or demand. [Forum definition, but we substituted term “spillover” for “free 
driver” to be more consistent with terminology in this scoping paper.] 

Net-to-Gross Ratio (NTGR): A factor representing net program savings divided by gross 
program savings that is applied to gross program impacts to convert them into net program load 
impacts. The factor itself may be made up of a variety of factors that create differences between 
gross and net savings, commonly including free riders and spillover. Other adjustments may 
include a correction factor to account for errors within the project tracking data, breakage, and 
other factors that may be estimated which relate the gross savings to the net effect of the 
program. Can be applied separately to either energy or demand savings. 

Realization Rate: The term is used in several contexts in the development of reported program 
savings. The primary applications include the ratio of project tracking system savings data (e.g. 
initial estimates of project savings (the denominator of the ratio) to savings 1) adjusted for data 
errors, 2) that incorporate evaluated or verified results of the tracked savings (the numerators of 
the ratio). [The Forum definition also states that realization rate accounts for free ridership and/or 
spillover but we have removed this component as we found these components to be 
inconsistently used in realization rates. Moreover, the project team added slight clarifications to 
this definition.] 

Rebound Effect: Also called Snap Back. A change in energy-using behavior that yields an 
increased level of service that is accompanied by an increase in energy use and occurs as a result 
of taking an energy efficiency action. The result of this effect is that the savings associated with 
the direct energy efficiency action is reduced by the resulting behavioral change. 

Reliability: The quality of a measurement process that would produce similar results on: (1) 
repeated observations of the same condition or event; or (2) multiple observations of the same 
condition or event by different observers. 
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Spillover: Reductions in energy consumption and/or demand caused by the presence of an 
energy efficiency program, beyond the program-related gross savings of the participants and 
without financial or technical assistance from the program. There can be participant and/or 
nonparticipant spillover. Participant spillover is the additional energy savings that occur when a 
program participant independently installs energy efficiency measures or applies energy saving 
practices after having participated in the efficiency program as a result of the program’s 
influence. Non-participant spillover refers to energy savings that occur when a program 
nonparticipant installs energy efficiency measures or applies energy savings practices as a result 
as a result of a program’s influence. Additional distinctions may also be made to spillover such 
as “like” or “unlike” spillover (the former refers to the same measure as the program, while the 
latter refers to other actions taken as a result of program participation) and “inside” and “outside” 
of the project (the former referring to non-incented measures taken within the same project that 
had received an incentive while the latter is adoption of non-incented measures in an unrelated 
project). [Definition expanded from P. Horowitz (2009)] 

Validity: “the extent to which [the measure] measures what it is intended to measure.” (Rossi, 
Lipsey, and Freeman 2004:220)  
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2 Net Savings: Contextual Issues 
This scoping paper focuses on the intersection of measurement approaches, policy needs, and 
consistency in the measurement of net savings. Before turning to these critical concerns, we find 
it necessary to describe the context surrounding the estimation and use of net savings. The 
contextual issues discussed here are not only essential background for the discussion that 
follows, but also served as key drivers for this scoping paper. The team addresses three 
contextual issues in the following section: 1) key audiences for net savings, 2) definitions of net 
savings, and 3) arguments for and against estimating net savings. 

2.1 Meeting the Needs and Expectations of Diversifying Audiences 
for Net Savings Estimates 

Historically, program administrators and energy regulators have been the main audiences for 
energy savings estimates, whether gross or net savings. These audiences typically used the 
information to assess how well programs were performing, to guide program revision and 
discontinuation, and to decide on rewards or penalties for program administrators (Saxonis 
2007a, 2010; Messenger et al. 2010; In-depth interviews). The estimates, therefore, also 
influenced the activities of program planners and implementers, even if they were not among the 
primary audiences for the net savings estimates.  

More recently, the audiences for energy savings estimates have grown to include new 
stakeholders and regulators with the expectation that energy efficiency efforts may result in 
substantial reductions in greenhouse gas emissions, while long-standing audiences have 
increased their scrutiny of estimates, largely in response to increased funding and expanded 
regional goals for energy savings and reduced emissions (Saxonis 2007a; In-depth interviews).  

Table 2–1, in the left-hand column, lists the key audiences identified in the literature or by 
interviewees. The second column indicates whether the group is typically considered a primary 
audience (i.e., the main audience for whom the estimates are developed) or a secondary audience 
(i.e., an additional group that may use the estimate or be directly affected by it). The third 
column states whether the group is an existing or emerging audience, with existing audiences 
composed of those who have long been interested in and have used net savings estimates, and 
emerging audiences being those who have more recently become concerned about net savings. In 
two cases (policy makers and advocacy groups) the audience is listed as both existing and 
emerging because the literature and interviewees indicated that, while some members of these 
groups had always been interested in net savings (i.e., a specific legislator or a low-income 
ratepayer advocate), attention to net savings within these audiences has recently increased. The 
final column states the major ways in which our sources and interviewees believe each audience 
uses net savings estimates. The primary message of the table is that net savings estimates are 
increasingly being developed with air regulators, legislators, and policy makers in mind, in large 
part because the net savings estimates are seen as critical components to making certain that 
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jurisdictions are meeting expanded goals for reductions in energy use and emissions. However, it 
must be noted that, at this time, it remains unclear whether air regulators will rely on adjusted 
gross savings or net savings to estimate emissions reductions. 

While the existing and emerging audiences share some of the intended uses of energy savings 
estimates, their differing needs and perspectives contribute to differences in opinions regarding 
whether they require estimates of gross savings or net savings, and, if so, how to define and 
measure net savings, whether those definitions and methods should be consistent across the 
Northeast Region, the importance placed on net savings in assessing program performance, and 
even whether net savings should be measured at all. In short, the increased diversity of audiences 
is an underlying consideration in each of the topics discussed in the paper. Air regulators are one 
of the most critical new audiences for estimates of energy savings resulting from efficiency 
programs; therefore, we pay particular attention to questions raised by and concerns related to air 
regulators in this report. 
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Table 2–1: Audiences for Net Savings Estimates* 

Audience  Primary or Secondary  Established or Emerging Use of Net Savings Estimate 
Energy efficiency 
program administrators 
and planners 

Primary Established  Assess if program achieved savings goals 
 Identify strong and weak areas of program design. 

Redesign program based on understanding of 
strengths and weaknesses 

 Apply strong program designs for other products, in 
other jurisdictions 

 Recognize when to discontinue program 
Energy efficiency 
regulators 

Primary Established  Assess if program achieved savings or policy goals 
 Adjust payments to / funding of programs based on 

goal achievement 
 Recommend or require program revision or 

discontinuation based on goal achievement 
 Determine if the ratepayer / taxpayer funds are being 

spent cost effectively and wisely**  
Air regulators*** Secondary, but increasingly primary Emerging  Disagreement over whether will require adjusted gross 

or net savings 
 Will apply emissions factors to energy savings to 

estimate greenhouse gas reductions 
 Assess degree to which efficiency programs have 

achieved greenhouse gas reduction targets 
Legislators and other 
policy makers 

Secondary, but increasingly primary Established and Emerging  Assess if program has achieved savings or policy 
goals**** 

 Determine if the ratepayer / taxpayer funds are being 
spent cost effectively and wisely* 

Ratepayer / taxpayer 
advocacy groups 

Secondary Established and Emerging  Determine if the ratepayer / taxpayer funds are being 
spent cost effectively and wisely* 

* The ISOs and system planners are not included in this list as they require adjusted gross for the Forward Capacity Market. However, in the future, they may 
become an audience for net savings estimates. 
** In the case of some programs—for example low income ones—cost effectiveness is less important than the wise or responsible expenditure of program funds.  
***As discussed in Section 4.2, air regulators disagree over whether they will base estimates of emissions reductions on adjusted gross savings or net savings. 
Most argue that they will need energy savings estimated by time of day and time of year, perhaps for all 8,760 hours in the year. 
**** Some legislators and policy makers interested in energy efficiency and renewable energy have been paying attention to program achievements, including 
net savings, for some time. However, recent increases in funding for energy efficiency programs and their ties to economic and job stimulus programs and to 
greenhouse gas reduction targets have expanded the number of legislators and policy makers paying attention to net program impacts. To offer an example, one 
state attorney general in the Northeast has given strong direction to program administrators on the types of data they can use to assess program impacts.  
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2.2 Definitions and Conceptualizations of Net Savings 

On the surface, the interviewees and literature that we consulted from within the energy 
efficiency community reflect a common understanding of the definition of net energy savings. 
All cite some variation on the idea that they are the savings attributable to the program or savings 
that would not have occurred in the absence of the program. Scratching just below the surface, 
however, revealed substantial variation in the operational definition of net savings—that is, how 
one gets from gross to net savings. In this section we discuss the variation in definitions of net 
savings, and save the issue of consistent regional definitions for Section 5.   

2.2.1 Net Savings and Free Ridership 

Before turning to definitions of net savings, the project team finds it necessary to share one vital 
observation from our research. The Forum asked the project team to explore concerns about the 
conceptualization and measurement of net savings and about promoting consistency in net 
energy savings approaches throughout the Northeast Region. Therefore, we have used the terms 
“net energy savings” and “net savings” in this scoping paper. However, our investigation found 
that the literature—and interviewees—frequently focused their responses on free ridership 
measurement—specifically, the challenges surrounding its measurement. When addressing 
spillover, market effects, and other components that could be considered a part of net savings, 
the context was frequently in terms of criticizing a perceived regulatory preoccupation with free 
ridership at the expense of a broader view of net energy savings and program effects. This focus 
on free ridership underlies many of the concerns raised about the measurement of net savings 
and striving for regional consistency in approaches to net savings. Given the challenges of 
measuring free ridership and the fact that, by itself, it reduces the amount of energy savings 
attributed to a program, it is not surprising that the literature and interviewees tended to discuss 
its weaknesses and disadvantages, as opposed to its strengths and advantages.  

The tendency to highlight the perceived shortcomings of free ridership follows directly from the 
energy efficiency community’s current reliance on its quantification coupled with the limitations 
of methods used to estimate it (the latter of which is discussed in detail in Section 3). Regulators 
in many jurisdictions require the reporting of free ridership in an effort to ensure that ratepayer 
and taxpayer funds are being spent prudently. Yet for reasons discussed below in this scoping 
paper, the accurate measurement of free ridership—and spillover—remains challenging despite 
continual improvement in methods. If the energy efficiency community were to rely to a greater 
extent on approaches that do not focus on the separate quantification of free ridership, as 
opposed to net savings estimates that do not differentiate between free-ridership and spillover, it 
is likely that many of the concerns raised in this scoping paper would be less of an issue.27 Such 
approaches include such as billing analysis, market-level approaches, historical tracing, and 
weight-of-evidence, among others. 
                                                 
27 Although other concerns might become evident, as these estimation methods are not without their own 
disadvantages and challenges as discussed in Section 3.  
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2.2.2 Adjusted Gross Savings vs. Net Savings 

The literature and interviewees named a number of energy savings parameters that could 
potentially be classified as components of net savings. These include not only free ridership, 
spillover, and NTGR, but also realization rates, measure persistence, installation rates, rebound 
effect, leakage, hours of use, and, for lifetime savings, measure life. We define these terms in 
Section 1.3.28 Each of these parameters modifies the deemed or ex ante gross savings estimate 
based on the results of impact evaluations. However, over the course of our research, we came to 
differentiate these parameters into two groups. The first group includes what we view as likely 
components of adjusted gross savings: measure persistence, installation rates, leakage, hours of 
use, measure life, and realization rates (which may include other components). The second group 
of parameters includes what we argue are the appropriate components of net savings: free 
ridership, spillover, NTGR, and the rebound effect. Ideally, program administrators would first 
estimate adjusted gross savings, and then apply free ridership and spillover rates or NTGR to 
adjusted gross savings to estimate net savings. Therefore, the final net savings estimate does take 
the components of adjusted gross savings into account. 

The distinction between the parameters of adjusted gross savings and net savings rests on two 
factors: 1) the literature and interviewees focused their attention on free ridership, spillover, and 
NTGR, and 2) the parameters we tie to adjusted gross savings are at least theoretically amenable 
to direct measurement or calculations derived from direct measurement through metering use or 
observation of the measure or behavior. In contrast, the net savings parameters cannot be directly 
measured because they are at least partially based on a counterfactual—that is, on “what would 
have happened,” not what actually did happen. This is the reason that net savings estimates can 
be controversial, as we discuss in Section 3. It is important to note that this distinction has some 
precedence in the Northeast: currently program administrators must report only adjusted gross 
savings to the Independent System  (ISOs), although the exact parameters used in their estimates 
of adjusted gross savings may be somewhat different than those we discuss here.  

2.2.3 Inputs into Net Savings Calculations 

The first critical area of difference in how net savings are estimated involves the inputs used to 
calculate net energy savings. As mentioned above, there are two generally recognized—though 
by no means universally measured—components of net savings: free ridership and spillover. The 
estimation of these two components provides one approach for deriving the NTGR, although this 
ratio can also be developed at the market level, which captures the effects of free ridership and 
spillover but does not allow for their separate calculation. Nearly all programs or jurisdictions 
that require the calculation of net savings adjust for free ridership, but only some also adjust for 
spillover. For example, as shown in Table 2–2, Messenger and his colleagues (2010) found that 
ten of the 15 jurisdictions included in their study calculated net savings; all ten adjusted for free 

                                                 
28 Based on our interviews, neither leakage, rebound, nor spillover are regularly included in estimates of adjusted 
gross or net savings in the Northeast, although other jurisdictions such as California measure leakage and British 
Columbia measure rebound.  
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ridership, but only eight adjusted for spillover. Of these eight, three adjusted for spillover in just 
“a few or some cases.” Although Messenger and his colleagues did not survey individuals from 
all Forum states, Table 2–2 makes clear that the Northeast Region states that were included differ 
in their inclusion of free ridership and spillover. Specifically, Pennsylvania makes neither 
adjustment, Maine adjusts for free ridership but not spillover, Connecticut also adjusts for free 
ridership but spillover only sometimes, and Massachusetts and New York adjust for both.29  

Table 2–2: Market Influences and Program Effects Included in Estimates of Net Savings 
from Energy Efficiency Programs* 

State Free-ridership Spillover/ Market Effects 

CA  Yes Yes in few cases 
CT  Yes Yes in some cases 
FL  Yes Yes 
IA  No No 

ID No No 

IL  Yes Yes 
MA  Yes Yes 
ME  Yes No 
MN  Yes No 
NEEA  No No 
NY  Yes Yes 
OR  Yes Yes 
PA  No NA 
TX  No No 
WI  Yes Yes in few cases 
Total Yes  10 8 

* Source Messenger et al. 2010.  The original table also included a column on leakage to other states, but only one 
state—California—counted such leakage and for just selected programs.   

To complicate matters further, jurisdictions and programs sometimes distinguish among different 
types of free ridership or spillover.30 While most accept the idea of a full free rider—a participant 
who would have adopted the exact same measure or behavior, at the same time, and for full price 
(if applicable) in the absence of the program—opinions differ regarding a partial free rider—a 
participant who would have taken some action to bring about energy savings, but perhaps at a 
somewhat reduced level of efficiency or at a later period in time (this last is also known as a 
deferred free rider).31 Not all jurisdictions recognize partial free ridership, and, even when they 

                                                 
29 While Massachusetts adjusts for both, one interviewee explained that the state accepts market-level estimates of 
NTG ratios for market transformation programs instead of requiring separate, isolated estimates of free ridership and 
spillover. Our experience performing evaluations in Connecticut and New York confirms that they also do not 
always require the separate reporting of free ridership and spillover for market transformation programs.  
30 Definitions in this section come from multiple sources, most notably Saxonis 2007a, Titus and Michals 2008, and 
Skumatz et al. 2009. However, interviewees and other literature sources also provided similar definitions. We 
developed the examples based on our experiences in energy efficiency evaluation.  
31 For example, an appliance incentive program may have induced a household to buy a Tier 3 clothes washer 
instead of a Tier 2 model, and to make that purchase a few months earlier than originally planned. 
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do, the concept may be defined differently across programs or jurisdictions, often for very good 
reasons. For example, it may make sense to limit deferred free ridership for a residential central 
air conditioning program to purchases that would have been made in the past year, but the period 
considered for deferred free ridership for a large HVAC retrofit in a commercial building may 
justifiably be longer, in acknowledgement of the longer planning and budgeting cycles in the 
business world.  

Likewise, jurisdictions differ not only in their inclusion of free ridership, but also in whether or 
not they allow non-participant and participant spillover in the calculation of net savings, with 
participant spillover sometimes being further categorized as inside the project and outside of the 
project. Non-participant spillover occurs when someone takes an energy-saving action because 
of a program but did not directly take part in the program. For example, a program may influence 
a builder to decide to adhere to the specifications of an ENERGY STAR Home but not to take 
advantage of any training, certification, or incentive offers associated with the program. 
Participant spillover inside a project includes additional actions taken at the same site, while 
participant spillover outside a project occurs at a different site (Megdal, Patil, Gregoire, 
Meissner, and Parlin 2009). A small business owner who takes part in a commercial lighting 
program may be influenced to install ENERGY STAR-qualified office equipment in the original 
project site (inside project spillover) and both types of products in another site (outside project 
spillover), all without further engaging the program or any others offered by the same program 
administrator.  

Furthermore, while some jurisdictions require that net impact assessments include free ridership, 
participant spillover, and/or non-participant spillover, not all require that these components be 
calculated separately. Massachusetts, for example, includes all types of free ridership and 
spillover in its definition of net savings but does not require that these components be reported 
separately, especially for programs with a market transformation focus. The state’s approach 
reflects a recognition that it is extremely challenging to isolate free ridership and spillover in 
many market transformation-type programs, particularly those that rely on manufacturer and 
retailer markdowns and buydowns, a topic to which we return in the next section.  

2.2.4 Net Savings Equations 

In addition to the differences in which adjustments they make to gross savings estimates, 
programs and jurisdictions also turn to divergent calculations of net savings. The most common 
calculation of net savings (e.g., Rathbun, Sabo, and Zent 2003; Skumatz et al. 2009; NMR 
Group 2010), is denoted below by the following net savings equation:  

Net Savings1 = Gross * (1 – Free Ridership) 

or its spillover-inclusive alternative (assuming a combined participant and non-participant 
spillover estimate): 

Net Savings2 = Gross * (1 – Free Ridership + Spillover) 
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The portions of these equations in parentheses comprise the NTGR. The “gross” could be 
adjusted gross, and, if so, the equations would already take into account such parameters as 
installation rates and hours of use. If, however, the “gross” is the deemed or ex-ante gross 
savings estimate, one would also need to apply these other parameters—or an overall realization 
rate encompassing them—to yield both adjusted gross savings and net savings. Rathbun and her 
colleagues (2003), for example, suggest Net Savings = Gross * (Realization Rate) * (1 – Free 
Ridership + Spillover). 

Skumatz and her colleagues (2009) also suggest that the energy efficiency community explore 
the relative strengths and weaknesses of using the equation above versus the following equation, 
which some commentators argue was once used more frequently than it is now: 

Net Savings3 = Gross * (1 – Free Ridership) * (1 + Spillover) 

Table 2–3 compares the net savings estimates resulting from these three equations, using the 
same assumptions about gross savings, free ridership, and spillover. Of course, the results would 
diverge more if we varied assumptions about partial free ridership and types of spillover. It is 
worthwhile noting that Keating (2009) has shown that multiplicative approaches such as in the 
third net savings equation and those in which one multiplies various components of free ridership 
together to arrive at an estimate of free ridership or net savings create a downward bias on the 
estimate. This results from the mathematical properties of multiplying decimal places and should 
only be used in limited situations (such as when the designation as free rider is conditional on 
other factors being true or the method to estimate spillover does not consider attribution). To 
illustrate his point using the assumptions in Table 2–3, the result of (1 – Free Ridership + 
Spillover) or (1 – 20% + 30%) equals 1.1 while that of (1 – Free Ridership) * (1 + Spillover) or 
(1 – 20%) * (1 + 30%) = 1.04, demonstrating the downward push of the latter method. Changing 
the free ridership or spillover assumptions to other values yields the same impact—a consistently 
lower estimate with the multiplicative method. 

Table 2–3: Net Savings Estimate Using Three Equations 

Assumptions: Gross = 150 units*, Free ridership = 20%, Spillover = 30% 
Net Savings Equation Net Savings 
NTG1 = Gross * (1-Free Ridership) 120 units 
NTG2 = Gross * (1-Free Ridership + Spillover) 165 units 
NTG3 = (1-Free Ridership) * (1+Spillover) 156 units 
* Units could be kWh, therms, or any other common measure of energy consumption 

The characteristics of some program designs and products, as well as data availability, 
exacerbate the often substantial challenges of measuring free ridership and spillover. This is 
particularly the case with upstream programs, of which CFL programs are the quintessential, but 
by no means the sole example. In response to these challenges, program administrators and 
evaluators have turned to market-based approaches to estimating net savings, even though these 
approaches do not always allow for separate estimation of free ridership and spillover (e.g. 
Goldberg et al. 2006; Winch and Talerico 2008; NMR Group 2010). In their most basic form, 
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market-based approaches rely on the following equation (with the NTGR being the portion 
inside the brackets):  

Net Sales4 = Program-supported sales * [(Total Sales – Baseline Sales) ÷  
Program-supported sales]32 

While this approach works well when applied to market transformation programs and when 
consistent sales or purchase data exist, it can be controversial. First, it usually cannot provide 
separate estimates of free ridership and spillover, limiting its acceptance in jurisdictions 
accustomed to seeing such estimates or actually requiring them. Second, as with nearly all 
methods of measuring net savings, determining the inputs for total and baseline sales—and 
sometimes for program-supported sales—can be challenging and controversial, a topic we 
address in Section 3 on methodological issues below.  

2.3 Arguments for and against Measuring Net Savings 

The energy efficiency literature and the in-depth interviews provide a number of arguments for 
and against measuring net savings. The arguments in support of measuring net savings include 
the following: 

 Establishes that the program brought about energy savings that would not have occurred 
in its absence 

 Quantifies the amount of savings achieved as a result of the program in a specific time 
period 

 Assesses the effectiveness of various program designs and whether the designs should be 
replicated, expanded, revised, or discontinued  

 Ensures that ratepayer or taxpayer funds are being spent responsibly and in a manner that 
ensures that efficiency truly is the lowest-cost resource and not just claimed to be 

 Uncovers fraudulent program implementation practices such as the claiming of savings 
from installations that occurred prior to any interaction with the program 

 Complies with regulatory requirements to report estimates of net savings along with gross 
savings  

                                                 
32 In place of sales, researchers may also insert household-level purchases/incented products or base the equation on 
energy savings instead of sales or purchases. 
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The arguments presented against measuring net savings can be summarized as follows:  

 Focuses too heavily on narrowly defined metrics of individual program success or 
failure—especially free ridership—while deemphasizing other important impacts, such as 
non-energy benefits and behavioral effects, as well as portfolio and policy-level impacts 

 Creates the impression that the estimates accurately represent the savings attributable to 
the program when, in reality, the methods available often yield results that may not 
accurately represent actual program-induced savings due to shortcomings related to bias, 
reliability, and validity 

 Requires large expenditures of resources that are not in keeping with the importance of 
the estimates and their reliability and validity, thereby diverting resources from other 
planning, evaluation, and implementation activities that could yield greater benefits 

We expand on these arguments for and against the measurement of net savings below.  

2.3.1 Arguments for Measuring Net Savings 

We have identified six primary arguments for measuring net savings.33 The first and most 
common argument is that it establishes whether the program caused energy savings or demand 
reduction that would not have otherwise occurred in the absence of the program. Measuring net 
impacts—and their individual components of free ridership, participant spillover, and non-
participant spillover—allows the program to state with at least some certainty that it was 
responsible for the creation of these energy savings above and beyond what would otherwise 
have occurred.  

Similarly, the second argument asserts that measuring net savings not only demonstrates that the 
program caused the savings but also quantifies the amount of savings actually due to the 
program. Although some commentators questioned the validity of estimates of net savings, they 
agreed that this was one of the reasons that programs measure net savings. 

The third argument for measuring net savings is that the results help identify the program designs 
that are most effective, as well as the programs that are not performing well. This allows 
program administrators to know which programs to keep as is, which programs may require 
revisions (e.g. in incentive levels, qualifying equipment and efficiency levels, targeted 
customers, marketing, product mix, etc.) to limit free ridership and increase savings, and which 
programs or measures should be dropped from the portfolio altogether. As one energy regulator 
expressed, “If there is a large percentage of free ridership, then the program should be redesigned 
or replaced. It’s not so much knowing the savings but how big the free ridership is.” In a related 
corollary, some commentators noted that the effectiveness of program designs can change over 
time, such that programs require relatively frequent monitoring so they can take credit for 
additional savings when free ridership is low and spillover high, but swiftly respond to market 

                                                 
33 Sources for “reasons to measure” come primarily from in-depth interviews; TecMarket Works 2004; Rossi et al. 
2004; Howell and Yemane 2006; Saxonis 2007a; Hoefgen, Li, Azulay, Prahl, and Oman 2008; Skumatz 2009; 
Messenger 2010, and Drew 2010. Numerous other sources also touch on these issues.  
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changes in order to protect savings when free ridership increases and spillover decreases, which 
might signify that market is nearly transformed. It is also the case that net impact estimates are 
often used to adjust deemed savings used for program planning and interim reporting, ideally 
bringing the deemed and achieved savings closer together.  

The fourth argument in support of net savings measurement is that it ensures that ratepayer or 
taxpayer funds are being spent responsibly and in a manner that helps bring about a reliable 
energy supply. Most energy efficiency programs are funded through fees attached to utility bills 
or via government programs (or some combination of the two). It is the responsibility of program 
administrators to make sure that they are spending these funds in a manner that benefits the 
public by achieving savings that would not have otherwise occurred without the expenditure of 
these funds. If net savings are low, then the program administrators should take actions to ensure 
that the ratepayer and taxpayer monies are put to more effective uses. The Electric Consumers 
Resource Council (ELCON, 2008) suggests a corollary to this perspective. Energy efficiency, 
ELCON argues, is often presented as the lowest cost “first fuel.” Estimating net savings—and 
cost effectiveness—can help determine if it truly is the lowest cost alternative from a consumer’s 
perspective, not the perspective of the suppliers or generators. They worry that without proper 
accounting of net savings, consumers will pay twice—once for energy efficiency measures and, 
if the measures fall short of expectations, again for building new generation sources to provide 
the supply that energy efficiency promised but did not deliver.  

The fifth argument for measuring net savings is to uncover fraudulent program implementation 
practices. Cases have been documented in which program implementers have claimed savings 
from activities that they clearly did not influence. These include claiming the savings from 
installations that occurred prior to any interaction with the program or decreased usage from 
changes in activity such as dropping a shift in a factory or having someone move out of the 
house.  

Finally, the sixth commonly cited reason for measuring net savings is that it complies with 
regulatory requirements to report net savings along with gross savings. Regulators explain that 
they use net savings to make sure that the public good is being met, energy supply is stable and 
reliable, and greenhouse gases and other emissions are being reduced. In some jurisdictions (e.g. 
Massachusetts and California), policies mandate that regulators reward or penalize programs 
financially based on their net savings achievements.  

2.3.2 Arguments against Measuring Net Savings34 

Although net savings are commonly measured, some commentators argue that they should not be 
measured at all, that they should only be measured in limited situations, or that they should not 
be applied in the ways that they are currently. If fact, Messenger and his colleagues (2010) found 
                                                 
34 We remind the reader that these arguments tend to be more about the individual components of net savings—free 
ridership and spillover—than about the broader concept of net savings. As discussed in Section 5.4 many of these 
arguments would become moot if most current approaches did not rely on the quantification of free ridership, which 
is a contentious practice.  
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that only 63% of the 50 respondents to their survey (made up of state regulators, policy makers, 
program administrators, and local evaluation practitioners from across the United States) 
believed that net savings should be reported, either together with gross savings (57%) or alone 
(6%). Of the remainder, 15% supported reporting gross savings alone, but 22% either said “don’t 
know” or “neither should be reported.” The commonly cited reasons against measuring net 
savings generally fall into the three categories, discussed below. It should be noted, however, 
that while a few sources take a hard line against measuring net savings based on its limited 
ability to take into account broader accomplishments, most of the commentators who voice 
reservations about measuring net savings argue instead that net savings should be de-emphasized 
as the primary factor in determining program success or failure and in calculating the 
concomitant payments to programs that come from this determination.  

The first category of reasons against measuring net savings rests on the premise that the goals of 
energy efficiency programs extend beyond short-term energy savings; they include market 
transformation and, increasingly, other non-energy benefits as well (In-depth interviews; Eto, 
Prahl, and Schlegel 1996; Titus and Michals 2008; Friedmann 2007).35 Holders of this opinion 
argued that the regulatory emphasis on net savings—particularly free ridership—fails to capture 
the extent to which programs have broader market effects (e.g., increasing the number and 
diversity of efficient products on the market), bring about non-energy benefits (e.g., reducing 
greenhouse gas emissions, increasing social justice), or affect attitudinal and behavioral changes 
that potentially will influence future energy-related decisions. A program administrator provided 
a vivid analogy of the narrow focus on net savings at the expense of broader program 
accomplishments: 

We are looking at the freckle on the back of the elephant. We measure [net savings] 
program by program and measure by measure, yet there are so many programs that this 
way of looking at it doesn’t tell us what we are doing at a high level. This is a legacy 
from shareholder incentives and public policy perspectives on programs. We should 
move away from these policies and look at a higher level as to what we are 
accomplishing…. [Measuring net savings] diverts our attention from other things. 

In a related argument, one interviewee explained, “It’s dangerous to take [net savings] too 
seriously because there are so many factors that affect net savings that aren’t in the program 
planner’s control.” In other words, high free ridership or low NTG ratios may be the result of 
factors that the program cannot address, such as the stage in the development of the market at the 
time of the program or competing influences in the marketplace. High free ridership may even 
indicate that the program is behaving as intended. As Friedmann (2007) writes, “Free ridership 
might not be a bad thing in a market transformation world.” Efficiency programs exist to 
increase the market share of efficient equipment (or the uptake of efficiency behaviors). It is very 
likely that, as market share increases, people who are not directly influenced by the program 

                                                 
35 Others would counter that energy savings is the goal of market transformation, and net savings is one of the 
primary ways of assessing if market transformation has occurred (e.g. if free ridership is high). 
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adopt the measure in response to the general market conditions created by the program. The very 
conditions that the program has sought to create—and succeeded in creating—may count against 
it if assessments of the program’s effectiveness focus too narrowly on free ridership and do not 
adequately account for spillover or the cumulative effects of prior program activity on current 
measure adoption. In such situations, to discontinue the program (or to penalize the program 
administrators financially) would be more detrimental than allowing it to continue.36 

The second category of reasons for not measuring net savings is methodological (In-depth 
interviews; Saxonis 1995; Titus and Michals 2008; Skumatz et al. 2009). Because estimating net 
savings requires “measurement” of a counterfactual—what would have happened in the absence 
of the program (see Section 3)—all methods involve a degree of uncertainty and bias, albeit 
some more than others (Rossi et al. 2004).37 The methods most frequently available to energy 
efficiency program evaluators—participants’ responses to survey questions, reliance on a non-
randomized control group, etc.—are often considered unreliable, raising concerns about the 
accuracy of the resulting net savings estimates. Further, most of the individuals we interviewed 
asserted that, as spillover is more difficult to capture than free ridership and thus is either 
underestimated or not measured, and as free ridership is often overestimated, net savings is 
frequently undercounted. Inaccurate results can lead to false conclusions, causing regulators and 
administrators to respond in a manner that is contradictory to the true, but still unmeasured, net 
savings of the program, allowing weak programs to remain active and forcing strong programs to 
cease (Saxonis 1995).  

Self reporting of free ridership and spillover through participants’ responses to survey questions 
has its own set of methodological issues related to timing. Typically, free ridership and spillover 
are estimated at the same time, usually many months after the individual has taken part in the 
program. Often, respondents no longer remember what drove them to participate in the program; 
sometimes they have reframed their decision psychologically, convincing themselves they would 
have taken the step without the program (In-depth interviews; Peters and McRae 2008). This 
leads to overestimates of free ridership. Saxonis (2007b) also notes that timing issues are 
important for spillover so that adequate time can pass for end users to take additional steps, but 
not so much time that linking the action to program participation becomes tenuous.38  

                                                 
36 To offer one example, a mounting body of evidence points to decreasing NTG ratios for CFL programs across the 
nation, in part because the results are based on comparisons of program areas to non-program areas with very little 
differences in CFL sales. Some commentators believe that this points to the need to revise or discontinue CFL 
programs, but others believe that long-standing program states, such as those in much of New England, have 
become “addicted” to the incented program bulb price and would not buy them at the unsupported prices offered in 
non-program areas. Evaluations currently being conducted in areas that have revised their CFL programs may shed 
some light on this debate.  
37 As discussed in Section 3, methods relying on random assignment or on objective data (e.g. sales data), are 
usually considered more reliable than quasi-experimental methods (i.e. the use of a non-random comparison group) 
or those relying on participant self-reports of actual or counterfactual behavior.  
38 See Section 3.1 for an in-depth discussion of concerns related to self-reported approaches, including more on the 
psychological factors that affect how respondents answer questions about the influence of the program on their 
actions and behavior.  
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The final set of arguments against measuring net savings is that doing so requires a great deal of 
time and money, and the level of effort is often not commensurate with the quality or 
significance of the results (Titus and Michals 2008; Peters and McRae 2008). In other words, a 
lot of resources may be spent on gathering data that are of only marginal use to the program 
administrators and evaluators. Commentators also noted that, in some cases, the program savings 
are so large—or free ridership so low—that net savings will remain high, and that spending 
resources on measuring free ridership in these circumstances may not be justified (Saxonis 
1991a).  

2.3.3 Net Savings-Based Payments to Program Administrators 

As mentioned in Section 2.3.1, some jurisdictions reward or penalize programs based on net 
savings. This practice is one of the more contentious issues addressed in the literature and in-
depth interviews because the amount of money in question can sometimes be quite large even 
while the results involve a good deal of uncertainty. Importantly, while there was a tendency for 
regulators to support this practice and program administrators to oppose it, at least one net-
savings expert who is neither a regulator nor a program administrator argued against penalizing 
programs for not meeting goals based on estimates of net savings. He likened the practice to 
“shooting your allies…. If you’re trying to sell the product you work with [your allies] to push 
the market forward. You don’t punish [them].” The same interviewee also asserted that 
regulators needed to accept free ridership as a form of “overhead cost” and de-emphasize its 
importance in assessing program success or failure. This individual suggested that targets and 
rewards be set in terms of gross savings, not net, even though net may still be useful for purposes 
of program planning and revision.  

Other commentators, largely regulators, disagreed.39 They argued that it is the responsibility of 
regulators to ensure that ratepayer and taxpayer funds are being used wisely. Paying for practices 
that would have occurred without the use of these funds is not a wise use of ratepayer and 
taxpayer monies. Penalizing poor performance stimulates program planners to rethink their 
designs and come up with more effective ways to use ratepayer and taxpayer funds, just as 
rewarding strong performance leads to replication of approaches that provide the greatest “bang 
for the buck.” 

Ridge, Willems, Fagan, and Randazzo (2009) question not so much the practice of rewarding or 
penalizing program administrators based on net savings but instead the negative reaction that 
some policy makers and regulators have to the uncertainty inherent in estimating net savings:  

What policy makers and regulators sometimes forget is that no measurement system, no 
matter how rigorous, within the broader evaluation community, can meet [many of their 
desired levels of precision]. When evaluators fail to deliver the level of accuracy and 

                                                 
39 There is a tendency for program administrators and net savings experts to hold the opinion that payments to 
programs should not be based on net savings. Not surprisingly many—but by no means all—energy and air 
regulators are of the opinion that such payments should be based on net savings.  
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precision required by regulators, one should not flog the evaluators and condemn their 
evaluation methods. Rather, one should change the regulatory framework from the high-
stakes system of rewards and penalties so that they are more consistent with best 
evaluation practices (2009:142). 

Energy efficiency is not alone in struggling to provide impact evaluation and net effects results 
that meet the levels of certainty, reliability, and validity desired by regulators, funders, or other 
overseers of various social, health, and environmental programs. Other fields of evaluation face 
similar issues, a topic to which we now turn. 

2.4 Measuring Net Impacts in Other Fields 

The project team performed a limited investigation into the question of how other fields of 
program evaluation address concerns about net impacts and how often they are expected to 
measure net impacts, if at all. While other fields do not have to measure net savings, they are 
often expected to show that their program has produced intended outcomes (e.g., increased 
standardized test scores, reduced rates of HIV infection, preserving the number of spotted owl 
nesting pairs, etc.) that would not have occurred in the absence of the program. Sometimes this 
documentation takes the form of measuring net impacts, but other times the efforts simply 
measure program performance and gross outcomes. While documenting the methods of 
estimating net impacts and the frequency with which they are measured in other areas of 
evaluation in detail was beyond the scope of the project, we conducted a limited literature review 
on these topics, made inquiries to a few colleagues in other areas of evaluation, and drew on our 
own experiences in evaluation, monitoring, and verification in other fields.  

2.4.1 Net Impacts Measurement in Other Areas of Program Evaluation 

Perhaps the most important finding from our limited exploration of net impacts in other fields is 
that energy efficiency is far from alone in its struggle to measure program impacts. Programs 
often have to demonstrate that their efforts have led to the intended outcomes. Furthermore, the 
literature on how to perform program evaluation supports the practice of documenting net 
impacts; text books, journal articles, book chapters, and meetings papers are replete with 
discussions and debates on how best to measure net impacts (e.g., Fitz-Gibbon and Morris 1987; 
Mohr 1995; Connell and Kubisch 1998; Mayne 2001; Rossi et al. 2004; Howell and Yemane 
2006; Cook, Scriven, Coryn, and Evergreen 2010). As Rossi and his colleagues (2004) explain, 
“The challenge for evaluators…is to assess not only the outcomes…but also the degree to which 
any change in outcomes is attributable to the program itself.”  

While measuring net impacts may be seen as “best practice” in the broader evaluation 
community, in reality it seems that program administrators and evaluators differ in the degree to 
which they actually measure net impacts for their funders or clients. For example, Ferraro (2009) 
explains that many administrators and evaluators of environmental programs state that, unlike 
social policy programs, they should not or cannot measure what would have happened in the 
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absence of the program because of the complexities of doing so in the natural world. Instead, 
they should only monitor what happens after the intervention. Ferraro rejects this argument and 
calls for increased use of experimental and quasi-experimental designs for assessing the impacts 
of environmental programs, but the point remains that, currently, environmental programs rarely 
estimate net impacts. Turning to another field, in response to our direct inquiries, an evaluator in 
the health services community as well as an individual who develops evaluations for a national 
social marketing firm reported that most of their colleagues and clients focus more on gross 
impacts and documenting outputs (e.g., counting patients served) and less on net impacts. The 
social marketing evaluator qualified his answer by saying that the Centers for Disease Control 
(CDC) and the National Institute of Health (NIH) measure net impacts “because they promote 
evidence-based interventions.” These two individuals, then, agreed that not many of their clients 
desire net impacts, but only one of the two pointed to frequent usage of the approach in at least 
some sectors of the health services community.  

It is also the case that academic researchers conduct program evaluations in which they seek to 
determine the net impacts of programs or policies, sometimes as independent researchers, other 
times as contractors working for program administrators or funding agencies. For example, a 
team lead by researchers at the University of Minnesota, partnering with the Minnesota 
Department of Public Health, evaluated the impact of Medicare coverage policies on provider 
behavior and health care utilization (Foote, Virnig, Town, and Hartman 2008). The authors 
found that the policies did not systematically affect either provider behavior or health care 
utilization—that is, they could identify no net program impacts on these two hypothesized 
outcomes. Neugart (2008) relied on an “agent-based computational economic (ACE) model” to 
evaluate the impact of government-financed training measures on moving individuals from 
unemployment to employment. His research found that such programs do have the intended 
effect of moving participants into jobs, but this comes at the expense of those who do not 
participate, because they get jobs at lower rates than they would have had the program not 
existed. Drawing on our own experience, the evaluators working on this paper have themselves 
been involved in evaluations of community development, education, public health, and 
environmental programs in which we or our colleagues have had to document the net impacts of 
programs, but we also have worked with programs in which we simply monitored the immediate 
outputs and gross impacts of the programs and did not seek to measure net impacts.  

In an effort to avoid the frustrating conclusion that “it depends,” we offer the following 
generalization: it seems as if the size of the program and its budget are positively correlated with 
the likelihood that it will undergo full net impact evaluation, but the frequency of net impacts 
evaluation depends on the nature of the program and how politically sensitive the project is. 
Large public health, social services, and education programs funded by the federal government 
appear to be among those most often expected to conduct net impacts evaluation, but again we 
stress that this is based on a limited exploration of practices in other fields. 
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2.4.2 Timing of Net Impacts Assessment in Other Areas of Evaluation 

The project team was also asked to explore the question of the frequency of measuring net 
impacts. The program evaluation literature draws a distinction between performance 
measurement and impact evaluation. Performance measurement focuses on tracking key program 
outputs or indicators such as number of meals served, teachers trained, or children immunized. 
The data are constantly tracked and periodically reviewed to make sure the program is 
functioning as intended. In fact, since the passage of the Government Performance Results Act of 
1993 (GPRA), all federally funded programs have had to engage in annual performance 
measurement. The effort was expanded with the 2006 launch of “Expect More” and its Program 
Assessment Rating Tool (PART).40 While the Obama Administration has updated PART, the 
movement is toward greater accountability and reporting, not less (DeGroff, Schooley, Chapel, 
and Poister 2010). 

While some sources we reviewed advocated expanding performance measurement efforts to 
address issues of attribution,41 particularly on a qualitative basis and tied closely to program 
theory (e.g. Connell and Kubisch 1998; Mayne 2001; Blumstein 2009; DeGroff et al. 2010), the 
call is not universal. Instead, more program evaluators argued that performance measurement—
without attention to attribution or net impacts—should happen on a fairly constant basis, while 
impact evaluation should be conducted at longer intervals, with the timing dependent on the 
nature of the program and its duration. Often, impact evaluation occurs toward the end or a 
program’s life, or even after it has ended. This does not mean that evaluators are not working 
with the program while it is operating—and even during the planning phases. In fact, in the ideal 
situation, process and impact evaluators are present at the program planning stages and work 
with the program administrators to make sure program design and data collection are performed 
in a way that is conducive to evaluation. More typically, process evaluation occurs while the 
program is operating, and impact evaluation at the end of the program period. 

We found two noteworthy exceptions to this tendency, both mentioned by Cook during a debate 
with Scriven (Cook et al. 2010). We admit that one could quibble that these examples are not 
pure, but they are illustrative. The first example involves programs stemming from the federal 
No Child Left Behind (NCLB) Act and similar state initiatives.42 Every year, states measure the 
performance of children on standardized tests. Net impacts are assessed by comparing the test 
scores of the school to itself over time and to the scores from other schools over time and in that 
particular year. Of course, one problem with calling this approach “net” is that every school in 
the state receiving public funds takes part in the program, so there is no comparable control 
group. However, it is also the case that many evaluators at the district, state, and federal levels as 
                                                 
40 See the Expect More website at http://www.whitehouse.gov/omb/expectmore/index.html and links to various 
Government Accountability Office and Office of Management and Budget publications at the Centers for Disease 
Control Website http://www.cdc.gov/eval/resources.htm#docs_gpra. 
41 That is, assessing not only the net impact of the program but also separating its impacts from those of other 
programs, a situation increasingly common in energy efficiency as we address in Section 4.3 
42 Ample literature exists documenting the strengths and weaknesses of NCLB on the education of children. Here we 
focus purely on the measurement issues, and do not address the controversies surrounding the program. 
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well as third party evaluators conduct assessments in which they attempt to isolate the effects of 
the program from other factors, often using statistical models. The second example involves the 
testing of new medications and procedures in the health-care industry—what are often called 
medical trials. While it may be a stretch to classify trials as “program evaluation,” the important 
point is that such testing includes constant performance measurement and typically involves a 
comparison or control group—often a randomly sampled one.43 Because patient health is at risk, 
the results are monitored carefully; if early results point to substantial problems or exceptionally 
positive results, the trial may be stopped and the results acted upon immediately.  

Based on our limited research, it seems as if energy efficiency is one of the few fields requiring 
frequent assessments of net impacts. In other fields, impact assessment often occurs at longer 
intervals of time, sometimes not until the program has ended.44 In place of frequent impact 
evaluations, other fields use performance measurement to provide the quick feedback needed to 
know whether to stay the course or to revise the program. But there is a caveat: programs 
expected to have immediate effects, that are controversial, and/or that are sensitive to outside 
influences are often subject to more frequent impact evaluations—or at least more in-depth 
performance measurement and comparison to control groups. In fact, we see the same practice in 
energy efficiency: upstream CFL programs are often subject to annual or biannual impact 
assessments, but commercial new construction programs sometimes undergo impact evaluation 
at less frequent intervals.  

                                                 
43 The use of the control group for medical trials can lead to ethical concerns, and for this reason the research is 
often overseen by human subject review panels. These panels sometimes allow quite invasive procedures—
sometime even brain surgery—on the control group in order to assess the net impact of the practice.  
44 Because many environmental, social, public health, and educational programs are funded by grants or are time-
sensitive in nature, they frequently have defined start and end dates. In contrast, while energy efficiency programs 
typically have funding cycles, they usually are expected to continue indefinitely until the program is no longer 
effective or the program administrators, regulators, and sometimes legislators decide to spend the money in a 
different manner.  
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3 Advantages and Disadvantages of Current Net Savings 
Estimation Methods 

The challenges of measuring net energy savings are not new. Many of the conceptual and 
methodological critiques raised today echo those of twenty years ago, despite the fact that 
methods of measurements have greatly improved in the interim (TecMarket Works 2004; 
Saxonis 2007a). Although some methods of calculating net savings provide more statistically 
reliable and valid estimates than others, the attempt to measure net savings will always embody 
some degree of uncertainty and bias, precisely because it forces evaluators to estimate the 
“counterfactual,” something that never happened. As we mentioned in Section 1, this paper does 
not present a detailed discussion of the advantages and disadvantages of approaches to 
estimating net savings, as other authors have previously provided such assessments.45  

Table 3–1, which begins on the next page, summarizes the key approaches and their advantages 
and disadvantages and provides an example of a study or situation in which the approach has 
been used. It should be kept in mind that not all advantages and disadvantages are equally 
important; for example, Table 3–1 lists only one advantage and multiple disadvantages for 
econometric modeling (i.e., billing analysis), but that single advantage—that the approach can 
provide statistically valid estimates of net impacts in many situations—is a very important one 
that sometimes outweighs the disadvantages. On page 33, we provide a brief discussion of some 
of the most critical concerns raised about common approaches to measuring net savings.46  

 

                                                 
45 For comprehensive reviews see Skumatz et al. 2009; Rosenberg and Hoefgen 2009; and Hoefgen 2010. Other 
authors discuss the advantages and disadvantages of individual approaches, such as Goldberg et al. 2006 and 
Saxonis 1991a, among others. 
46 It should be noted that many studies actually rely on hybrid approaches, drawing on one or more of the methods 
described in this section and Table 3–1. To offer one example, the recent multistate CFL modeling effort relied on 
self-reported estimates of purchases rather than sales data but ultimately turned to a modeled cross-sectional 
approach (NMR 2010). 



Final NEEP EM&V Forum Net Savings Scoping Paper (Project B3) Page 28 

NMR 

Table 3–1: Net Savings Estimation Methods 

Method Definition Advantages Disadvantages Example* 

Randomized, controlled 
experiments 

Random assignments of 
individuals to a participant 
(treatment) group or non-
participant (control) group; 
methods used to estimate 
NTG could include 
econometric modeling, cross-
sectional approaches, and 
others not included in this 
table; rarely used in energy 
efficiency  

 Limits bias 
 Increases reliability and 

validity  
 Widely accepted in 

natural and social 
sciences as the “gold 
standard” of research 
designs  

 Bias can result if random 
assignment occurs among 
volunteers or if “drop 
out” rate in study differs 
on key characteristics 

 Ethical concerns about 
assigning some 
ratepayers / taxpayers to 
control group  

 Cannot be applied after 
the program is 
implemented, and must 
be incorporated into 
program planning  

Allcott and Mullainathan 
(2010) on OPOWER 
programs implemented in 
multiple states throughout the 
nation; applied billing 
analysis and simpler 
comparison methods to assess 
effects of this randomized, 
controlled experiment 

Deemed or Stipulated 
Estimates 

A specific NTG ratio is 
assumed and applied to the 
program(s); generally 
negotiated between program 
administrators and regulators 
or their designates often 
based on results of prior NTG 
studies 

 Simplest and least 
expensive 

 Potential for incorrect 
estimate 

 Not based on information 
that is specific to the 
program or program 
period  

CPUC uses deemed savings 
(listed in its DEER database) 
for planning purposes and 
interim savings estimates for 
its programs; updates deemed 
savings based on results of 
NTG studies 

Historical Tracing, Modus 
Operandi, and similar 
approaches 

Uses information from a wide 
range of sources; reconstructs 
events leading to an outcome 
of interest to develop a 
‘weight of evidence’ 
conclusion regarding 
influence of program 

 Draws upon multiple 
information sources  

 Difficult or impossible to 
determine magnitude of 
effects 

 Cannot assign statistical 
precision 

Rufo (1999) on California’s 
Nonresidential Standard 
Performance Contract 
Program 
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Method Definition Advantages Disadvantages Example* 

Econometric Modeling – 
typically billing analysis 
(regression analysis of billing 
data) 

Models participant and non-
participant historical billing 
data to calculate annual net 
energy and demand savings; 
models compare participants’ 
and non-participants’ energy 
and demand consumption, 
controlling for external 
variables that could influence 
changes in use 

 Can provide statistically 
valid estimates of net 
impacts47 

 Data not always available 
for time period needed  

 Large variation in usage 
limits ability to identify 
savings 

 Sample usually not 
randomly determined  

 Isolating non-participants 
difficult in some types of 
programs (e.g., large C&I 
who might have taken 
part in prior years) 

 Unobserved influences—
sometimes reflecting the 
decisions of evaluators 
on which variables to 
include or exclude—may 
bias estimates 

 Does not include trade 
ally effects 

 Cannot disaggregate free 
ridership or spillover 
estimates, although they 
are sometimes embedded 
within the net savings 
estimates.  

 Large customers can 
overly bias results  

 Large C&I: Energy use 
data available only at 
building level 

 Can be expensive 
 In some cases measures 

adjusted gross savings, 
not net savings 

Haeri et al. (2005) on 
transition commercial retrofit 
programs for the Energy 
Trust of Oregon 

                                                 
47 This is a very important advantage, which by itself can outweigh the disadvantages 
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Method Definition Advantages Disadvantages Example* 

Cross-Sectional Studies Comparisons of market share 
of targeted technologies or 
behaviors between a baseline 
area not served by the 
program and the area served 
by the program; baseline can 
be actual geographic 
comparison area or a modeled 
geographic comparison area 
made to resemble the 
program in all respects except 
the presence of the program 

 Can estimate net energy 
impacts for program 
where participation is not 
well defined 

 Compares actual 
behaviors 

 Addresses trends in the 
entire market for 
equipment 

 Availability and quality 
of sales and shipment 
data 

 Even if available, data 
acquisition may be 
expensive and gaps can 
be extremely misleading 

 May be difficult to 
determine the 
appropriateness of a 
comparison area 

 Can be expensive 

Winch and Talerico (2008) 
on CFLs in Wisconsin; data 
are cross-sectional in nature 
but presented for multiple 
years 

Structured Expert Judgment Panels of experts on relevant 
technology, infrastructure 
systems, markets, and 
political environments asked 
to estimate baseline market 
share for measure or behavior 
and, in some cases, forecast 
market share with and w/o 
program in place; Delphi 
process is the most widely 
known technique 

 Independent from 
evaluators—based on the 
professional judgment of 
experts  

 Useful for programs with 
diverse and complex end-
uses or practices 

 Possible incorrect 
assignment of free 
ridership values by 
panelists 

 Cannot assign statistical 
precision 

NMR et al. (2004) on various 
ENERGY STAR qualified 
appliances; includes forecasts 
to future years 
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Method Definition Advantages Disadvantages Example* 

Self-Reported Approaches Relies on market actors’ own 
description of program 
influence on purchase (end 
users) or promotion 
(suppliers) decisions to 
characterize the program’s 
effect; based on surveys of 
participants and non-
participants to estimate free 
ridership and/or spillover 
among other adjustment 
factors to gross savings 

 Simple and less 
expensive 

 Flexible 
 Direct information on 

behaviors 
 Can be used to look at 

trends over time if used 
consistently 

 Potential non-response 
bias 

 Poor reliability and 
validity of some survey 
questions and, therefore, 
responses 

 Respondents do not 
always recognize 
operative reason for their 
adoption of measure 

 Program influence may 
be unknown to 
respondent when word of 
mouth or advertising 
sparks their participation 

 Possible incorrect 
assignment of free 
ridership values by 
evaluators 

 Often conducted months 
after decision was made, 
affecting recall 

Research Into Action and 
Cadmus (2009) on the Energy 
Trust of Oregon’s Existing 
Buildings (formerly known as 
the Building Efficiency) 
program. 

Enhanced-Self Reported 
Approaches 

Complements the self-report 
methods with surveys of 
vendors, trade allies, review 
of program documentation 
and market data, etc.; data 
triangulated to estimate NTG 

 Same as regular self-
report 

 Better than regular self-
reports for estimating 
spillover 

 Same as regular self-
report 

 Can be expensive 

Schauer (2010) on the Home 
Performance with ENERGY 
STAR program in Wisconsin. 
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Method Definition Advantages Disadvantages Example* 

Macroeconomic Modeling Uses state or national 
economic data at sector level 
(i.e. residential, commercial, 
industrial) to assess the extent 
to which markets for energy-
efficient products and 
services have been affected 
by programs; data include 
energy prices, per capita 
income, heating / cooling 
degree days, technology 
change data, and commitment 
to energy-efficiency policies 

 Estimates net effects of 
all programs 
cumulatively 

 Methods not fully 
developed 

 Likely involve greater 
error than bottom-up 
program-specific 
methods  

M. Horowitz (2008) applies 
this method nationwide and 
across sectors 

* Some of the examples include combinations of multiple methods. For example, some self-report studies are also cross sectional in nature.   
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3.1 Reliability, Validity, and Bias in Estimates 

By far the most common concerns raised in the literature and the interviews regarding most 
approaches to estimating net savings are bias, reliability, and validity, with construct validity 
being a particular concern (Megdal et al. 2009). Although defined in Section 1.3, we believe the 
definitions are worth repeating here: 

Bias: The extent to which a measurement or a sampling or analytic method 
systematically underestimates or overestimates a value.  

Construct Validity: “the degree to which an experimentally-determined definition 
matches the theoretical definition.” (Jonas 2005) [See also validity below] 

Reliability: The quality of a measurement process that would produce similar results on: 
(1) repeated observations of the same condition or event; or (2) multiple observations of 
the same condition or event by different observers. 

Validity: “the extent to which [the measure] measures what it is intended to measure.” 
(Rossi et al 2004:220).  

Although researchers estimating net savings struggle with each of these concerns, the issue of 
validity—including construct validity—is the most critical because estimating net savings 
requires “measuring” the counterfactual as a baseline. By definition, however, the counterfactual 
never happened, and therefore cannot be directly measured. Therefore, we have to “construct” 
what would have happened in the absence of the programs, and cannot be certain that the 
methods truly captured this fictional condition.  

In the sections that follow, we elaborate on some of the key concerns with measuring net savings 
overall and with some of the individual approaches used to estimate net savings. The project 
team believed an elaboration on these issues of greatest concern to the energy efficiency 
community in general—and Forum and Steering Committee specifically—was warranted given 
the feedback we received on earlier drafts of this paper. However, we do not present this section 
as an attack on any of the methods. Despite some of their shortcomings, each of the methods has 
its appropriate uses in the toolbox evaluators use to measure net savings.  

3.1.1 Difficulty in Measuring Cumulative Program Effects over Time 

One challenge for measuring net savings is that evaluators are expected to develop an estimate 
for a limited period of time, such as the previous program year (e.g. 2009) or previous program 
cycle (e.g. 2006-2009). Yet a given energy efficiency program may have been operating for 
years prior to the program period under question; moreover, the same program administrator may 
have been running other efficiency programs prior to—and concurrent with—the program and 
period for which net savings is now being estimated. Even if net savings estimates have been 
developed for this prior program activity, it is likely that the earlier program activity exhibited 
cumulative spillover effects during the more recent program cycle. Thus, participants who today 
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appear not to have been directly influenced by the program period under question may have been 
influenced by the program in prior years. The underestimation of cumulative effects creates 
concerns for both validity and reliability. Spillover from program activity in previous years may 
be identified as free ridership in the current program year, such that the estimate does not capture 
what it was intended to measure. Furthermore, if one assumes that cumulative effects are always 
positive, then the failure to account for them would systematically bias estimates of net program 
savings downward, both by failing to account for post-evaluation spillover in previous 
calculations of net savings and by classifying such spillover in the “current’ evaluation as free 
ridership. 48  

Rarely do net savings evaluations attempt to measure the impact of prior programs, and even 
when they do, capturing those impacts sometimes eludes evaluators (see NMR 2010). An 
evaluation of the Massachusetts ENERGY STAR Appliances Program is among the few studies 
that have successfully included cumulative program effects in estimates of net savings (NMR 
and Shel Feldman Consulting 2005; results also reported in various conference papers and 
presentations by Hoefgen, Wilson-Wright, Feldman, and Li, 2004 and 2005). The evaluation 
relied on a regression model that included current program activity and the cumulative effect of 
prior market share, together with demographic and economic factors to explain current market 
share of ENERGY STAR appliances. The cumulative effect variable was a key predictor of 
current ENERGY STAR market share for all appliances except dishwashers, which, at that time, 
had a very high market share nationwide in both program and non-program areas. Moreover, the 
evaluation also used canonical correlation to demonstrate that program support for clothes 
washers also boosted sales of ENERGY STAR refrigerators and room air conditioners even 
when program administrators did not offer incentives for these last two appliances.  

It was possible to identify the cumulative program effect for the Massachusetts ENERGY STAR 
Appliances program because the Department of Energy (DOE) and its contractor D&R 
International (DRI) had been tracking the market shares of ENERGY STAR appliances by state 
since 1998. Although these market share data were not perfect—only four national retail chains 
contributed data and they did so inconsistently over the years—they provided a longitudinal data 
set that made possible the identification of cumulative market effects not only in Massachusetts 
but also in other states with active appliances programs (see tracking data in Figure 3–1, with 
Wisconsin, Massachusetts, and California representing active program states through 2005 and 
the other three states representing non-active states during the same period). Importantly, the 
DOE and DRI have recently stopped tracking these data, in part because of the difficulties they 
had in securing the necessary sales data from the four national retail chains—all of which are 
ENERGY STAR partners and have received rewards from ENERGY STAR for their efforts to 
promote efficient products. Without such data—and similar data for other types of programs—

                                                 
48 Regulators have the interests of ratepayers in mind when they require the estimation of impacts for a given 
program year; they want to know whether continued expenditures are required for savings to continue. However, the 
focus on a single year does not allow recognition of how current expenditures may produce savings in future years.  
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future efforts to measure net savings for a single program year but especially cumulatively over 
time and across programs and products will be severely hampered.   

Figure 3–1: Quarterly ENERGY STAR Clothes Washer Penetration, 1998 to 2005 
(as reported by DRI) 

  

3.1.2 Failure to Account for Synergistic Impacts of the Portfolio of Programs 

The second reason current approaches to net savings estimation create concern is that the single 
program for which net impacts is to be estimated is usually just one in a portfolio of programs as 
well as marketing, outreach, education, and training activities delivered by the program 
administrator. These multiple, diverse activities provide a broader context within which any 
single program operates. Net savings research focused on evaluating individual programs could 
potentially conclude that each activity had a low NTGR, perhaps leading some observers to 
conclude that all activities should be revised or discontinued because, based on the NTGR, most 
of the gross savings would have occurred in the absence of the program. Yet, it is possible—
although not guaranteed—that the entire portfolio of programs and activities has synergistic 
effects not captured by measuring the net savings for each program and summing the results; the 
whole may be greater than the sum of its parts. To draw the conclusion that individual programs 
or activities with small NTGRs should be discontinued or revised in isolation does not recognize 
this possible portfolio-level synergy and could result in decreasing the net energy savings 
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achieved by the program administrator. This concern would be mainly about bias—the 
systematic undercounting of the true program savings resulting from a portfolio—although 
validity would also come into question as measuring net savings for each individual program or 
activity would not be measuring the intended overall effect—including spillover—of the 
program.  

3.1.3 Concerns Raised by Cross-Cutting Methodological Approaches  

The remaining concerns about bias, reliability, and validity are best discussed regarding three 
general approaches to measuring net program impacts in general and net savings specifically: 1) 
randomized controlled experiments, 2) quasi-experimental approaches, and 3) self-report 
approaches.  

Randomized Controlled Experiments: It is generally accepted that randomized controlled 
experiments offer the strongest design for ensuring reliability and reducing the likelihood of bias. 
In randomized controlled experiments, individuals are randomly assigned to a treatment 
(program) or control (non-program) group, theoretically apportioning any factors that may 
produce bias evenly across the two groups. Measurements are taken from the two groups, ideally 
before but certainly after the treatment is applied, and the results are compared. These 
measurements are then usually analyzed quantitatively through such methods as difference of 
differences between the two groups or statistical modeling, including randomly assigned billing 
analyses (Allcott and Mullainathan 2010; see below for a discussion of the strengths and 
weaknesses of billing analysis and statistical modeling).49 Moreover, because the procedure 
should be replicable, the approach should have a high degree of reliability which would be 
demonstrated by a separate group of evaluators achieving similar results using the same methods 
in a nearly identical situation. While this approach is the foundation of the experimental sciences, 
it is not immune to the problems of reliability, bias, and especially validity. During his debate 
with Cook, Scriven argued that individuals in the control groups tend to “drop out” of studies 
more frequently than those in treatment groups, leading to biased results which would also affect 
the reliability of the method in that the results would be difficult to replicate (Cook et al. 2010). 
Furthermore, the approach does not guarantee that the measurements truly capture the underlying 
construct of what would have happened in the absence of the program.  

Quasi-experimental Designs: In broader evaluation circles, quasi-experimental designs are 
frequently considered to be the next best option to randomized experiments (Rossi et al. 2004; 
Howell and Yemane 2006). In these approaches, a treatment group is compared to a non-
randomly selected comparison group. The control group may be matched to participants on key 
characteristics or the two groups may be matched on the aggregate characteristics of individuals 
within a geographic area (as in some recent CFL studies, e.g., Winch and Talerico 2008; NMR, 
RLW Analytics, and Dorothy Conant 2008; Cadmus, KEMA, Itron, NMR, and A Goett 2010). 

                                                 
49 Qualitative techniques can also be used in some situations (e.g. performing content analyses of interviews 
conducted with the treatment and control groups), but the methods and results must be replicable for strict adherence 
to the design of randomized controlled experiments. 
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Quasi-experimental designs are commonly used in energy efficiency evaluation, with some of 
the most common approaches including non-randomly assigned billing analyses (Haeri, Gage, 
Perussi, and Ogle 2005), differences in trends between two or more areas (Winch and Talerico 
2008; Cadmus et al. 2010), and using statistical models to control for differences between 
program participants or areas and non-participating individuals or areas (NMR and Feldman 
2005; Cadmus et al. 2010; NMR 2010).  

Although we will not delve into a detailed accounting of the challenges of quasi-experimental 
designs for bias, reliability, and validity, a few observations are worth noting. Evaluators 
sometimes use billing analysis based on non-randomly assigned groups to estimate net savings. 
As mentioned in Table 3–1, the primary benefit of billing analysis—and it is an important one—
is that it can provide statistically valid estimates of net savings under the right conditions. The 
concern, however, is when the conditions are not “right,” and this happens frequently. Table 3–1 
highlights the numerous limitations of the billing analysis approach; here we focus on three. 
First, billing data fluctuate a great deal for reasons often unknown to the evaluator. This is often 
treated as random variation in billing analysis, but it may be of comparable or greater size than 
the expected energy savings, leading to imprecise measurements. While the results may be 
reliable in a statistical sense, they could lack validity if the results do not truly capture net 
savings.  

This leads to the second concern with billing analysis (and statistically modeling more 
generally—including that based on random assignment): the potential influence that variables 
not included in the model may have on energy savings. No statistical model can include every 
possible factor that may affect net savings. Researchers have to make educated decisions about 
which variables to include and which to exclude, and some potentially influencing factors may 
be completely unknown and never even considered as model inputs. If an excluded or 
overlooked variable actually has a strong effect on net savings, the resulting estimate will not 
accurately describe net savings—it will lack statistically validity and will most likely be biased 
as well.  

The third factor relates to the fact that true, comparable non-participants may be difficult to find, 
especially for large commercial and industrial (C&I) programs. The pool of non-participants is 
typically sizable for residential programs, but this is not the case for large C&I programs. 
Evaluators have found that identifying comparable cases—especially those that have never 
previously participated in the program or previous ones—to be extremely difficult. In fact, as 
Ridge and his colleagues 2009 explain, this is one of the reasons many program administrators 
and evaluators have adopted the self-report approach over billing analysis to measure net 
savings. The inability to locate true, comparable non-participants would certainly lead to bias 
and validity concerns in the results.  

Self-Report Methods: Most self-report methods of estimating net savings ask respondents a 
series of questions designed to determine if they can be classified as free riders or spillover, or, 
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in some jurisdictions, as exhibiting rebound.50 The surveys typically include a series of questions 
because participant decision making is complex and a single-question approach can give 
misleading findings (Saxonis 1989; Windell and Peters 1994; Megdal et al. 2009). Evaluators 
develop algorithms to code the responses to these questions into a free ridership or spillover 
score or a NTGR (Rathbun et al. 2003; California Public Utilities Commission 2007; Winch et 
al. 2008). 

The self-reported approach is currently the most frequently “maligned” (to borrow a phrase from 
Ridge et al. 2009) approach to measuring net savings. The most contentious aspects of the 
approach involve the questions themselves and how they are used to estimate net savings as well 
as the underlying psychology of how respondents answer the questions.  

One of the criticisms of the self-report approach is that it is susceptible to evaluator subjectivity, 
which also affects reliability, validity, and bias.51 Subjectivity arises due to two factors: 1) the 
scores assigned to partial free ridership, and 2) the resolution of inconsistent responses. 
Evaluations differ as to the increments they use for degrees of partial free ridership, such as 
whether the lowest increment of possible free ridership is 10% free rider, 25%, or some other 
number. This subjectivity in the quantification of degree of partial free ridership makes it 
problematic to compare evaluation results across different programs, and raise questions about 
both the reliability and validity of the method.  

The second factor related to subjectivity applies to all surveys that use multiple questions to 
measure free ridership or spillover. At times, respondents will give inconsistent answers to the 
questions, making it even more difficult to classify their actions as free ridership or spillover. In 
such situations, some methods require the interviewer to determine whether inconsistent answers 
have been given and, if so, to ask additional questions. This approach can result in differences in 
the probing done by different interviewers (Rathbun et al. 2003) or may alternatively exacerbate 
the frustration by some respondents who perceive that they are answering the same question 
multiple times. In the analysis of inconsistent answers, some evaluators seek to increase 
reliability by having multiple raters collaborate, ensuring inter-rater reliability (Maxwell, 
Gregoire, Meissner, and Megdal 2009). While this approach reduces subjectivity, there remains 
the possibility that a different team of evaluators would generate different results. Megdal and 
her colleagues (2009) addressed inconsistency in responses through follow-up in-depth 
interviews through which they were often able to explain many of the inconsistencies based on 
the unique situation of each project. It must be noted that this research focused on large C&I 
customers and the sample size was relatively small; such a follow-up approach is not always 

                                                 
50 Some self-report methods for measuring net savings—especially for upstream programs—ask respondents to 
estimate how many of a product they purchased and when they purchased the products. Evaluators usually analyze 
these data using a quasi-experimental method (Winch and Talerico 2008; NMR 2010). 
51 Of course, subjectivity is not unique to the self-report approach, as it also relates to the variables included in 
statistical models, the factors on which non-participants are matched to participants, and the evidence considered in 
such approaches as historical tracing and structured judgment (see Table 3–1). 
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feasible, especially for residential programs with thousands of participants in a program year or 
cycle.  

Additional debates relate to the fact that most self-report approaches rely on a series of questions 
to determine free ridership and spillover in order to capture different aspects of these two 
concepts and to estimate partial free ridership. The energy efficiency community considers the 
use of multiple questions to estimate full and partial free ridership and spillover to be a best 
practice. The need for multiple survey or interview questions directly results from the difficulty 
of measuring the underlying construct of what would have happened in the absence of the 
program as well as the various ways in which a participant can be a free rider or exhibit 
spillover. Debates develop, however, over the number of questions to ask, which questions to 
ask, and how to address the seemingly contradictory results that typically manifest when using 
multiple questions to measure the same concept.  

Those advocating for longer batteries assert that the numerous and detailed questions, such as 
those found in the California Self-Report Approach, can tease out the actual reasons for behavior 
and are needed capture the nuances of free ridership and spillover; without the detailed 
questioning, evaluators will not be able to determine with any degree of certainty if the 
respondent is a free rider or spillover (Ridge et al. 2009; Megdal et al. 2009). Although the 
surveys can be lengthy to answer and seem repetitive and tedious to some respondents, these 
advocates argue that the use of highly trained evaluators to design and deliver the survey will 
lead to successful results (Megdal et al. 2009). Other researchers, however, argue the opposite. 
They assert that the lengthy battery of questions attempts to capture a level of detail best 
collected during in-depth interviewing and not telephone surveying as respondents cannot 
discern the nuances among the questions, often saying, “I just answered this,” and becoming 
audibly angry and frustrated at the length of the survey. Although we are not aware of any 
research that has concluded that the length of the battery of questions affects the validity of the 
results, survey implementers report that longer surveys have lower response rates due to a greater 
number of mid-survey break-offs from respondents who become frustrated with the length and 
seemingly redundant questioning (Personal communication; Holbrook, Krosnick, and Pfent 
2008). Because of this, other evaluators now advocate for a shorter battery of questions delivered 
closer to the time of decision making—that is, soon after participation if measuring free ridership 
and later if measuring spillover (Peters and Bliss 2008). By timing the survey closer to the point 
of decision making, respondents more accurately recall why they took an action without the need 
for a lengthy battery of questions to tease out these reasons. This approach may require the 
delivery of two surveys—one for free ridership and the other for spillover at a later time—but the 
shorter survey length allows this from both a customer service and budgetary standpoint. 

Another source of contention regarding self-report approaches relates to the underlying 
psychology that drives the decision not only to adopt the measure and take part in the program, 
but also on how to respond to the questions in a survey. For example, drawing on the work of 
Mohr (1995, 1996), Ridge and his colleagues (2009) argue that individuals can identify the 
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reasons for their actions and report these to researchers. Mohr (1995, 1996) argues that research 
into behavior can uncover what he calls the operative reason for a behavior—the one factor or 
force among many that actually leads an individual to act. At times, an individual can accurately 
name the operative reason for taking an action, particularly when the reason produces a strong 
emotional response in the actor. According to Mohr (1996), more frequently, however, these 
operative reasons remain unknown to the individual, who will cite thoughts about taking a 
particular behavior as the reason for doing so, even though these thoughts existed prior to the 
action and had not previously produced the behavior in question. To draw on an energy 
efficiency example, a respondent to a self-report survey may report that she would have installed 
the measure without the program in order to protect the environment, but, in actuality, this 
thought had previously existed. It was not until she learned about the incentive that she actually 
followed through on her intention to install the measure. The incentive serves as the operative 
reason for adopting the measure, even if the participant is not fully aware of its impact on her 
behavior (see also Peters and McRae 2008). In fact, Mohr (1996) explicitly singles out the 
adoption of innovative technologies (which include energy efficient products) as an area in 
which identifying the causes of behavior is particularly difficult. Citing research by Rogers and 
Shoemaker (1971) on the predictors of innovation, Mohr explains that the research on predictors 
of innovation: 

showed a substantial spread of results on each predictor variable—sometimes even 
ranging from significantly positive as a predictor to significantly negative. Given that 
innovation is governed by encounters [a convergence of probabilistic circumstances], 
this result is unsurprising in principle. What many of us seem to hope for is that, in 
practice, we will nevertheless find predictors so endowed with affect and associations 
that they win out in almost every actual encounter…. Unfortunately, our experience with 
discovering good, strong, important, and broadly applicable cause-and-effect relations is 
negative—we have not made any such discoveries (1996:111-112, emphasis in original). 

The parallel exists in net impact evaluation. Estimates of free ridership, spillover, and NTGR 
often appear to be “all over the place” and demonstrate no recognizable patterns or consistency. 
Program administrators and regulators continue to search for an evaluation approach that will 
demonstrate unequivocally that the incentives and other program activities provided that “good, 
strong, important, and broadly applicable cause-and effect relationship,” but such a finding 
eludes the energy efficiency community. If Mohr is correct, the challenge of finding a strong and 
consistent connection between program activity and measure installation may be because the 
adoption of efficiency technology requires the convergence of multiple thoughts and 
circumstances; the incentive or program activity becomes a vital part of this encounter, but not in 
such a way that the individual participant can always recognize its effect beyond those of the 
other influences on the behavior.  

The study of human psychology raises other concerns about self-report approaches related to 
why respondents give particular answers to surveys. One issue frequently raised is that of the 
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“socially desirable” response. Historically, many members of the energy efficiency community 
argued that survey respondents would report that the program influenced their behavior to please 
the evaluators and protect the existence of the program (Peters and McRae 2008). More recently, 
however, commentators have instead concluded that respondents say that they would have 
adopted an energy efficient technology or behavior without the program because they want to 
appear to be concerned about energy efficiency and the environment (Adams, Soumerai, Lomas, 
and Ross-Degnan 1999; Peters and McRae 2008). Giving this answer avoids the psychologically 
challenging state of cognitive dissonance that would exist if the person admitted that their actions 
did not reflect their self-image as the type of person who behave in such a manner; moreover, the 
respondent may be so pleased with the outcome of participating that they are convinced they 
would have taken the action anyway, and by doing so, they have become “just that type of 
person” who takes actions to save energy and protect the environment (Peters and McRae 2008; 
In-depth interviews).52 While the energy efficiency community attempts to improve the battery 
of questions and methods used to assess net savings via self-reported approaches (Saxonis 
2007a; Dyson and Goldberg 2007), some commentators do not believe incremental—or 
substantial—changes to the battery of questions or delivery methods will resolve the problems 
with self-reported free ridership or spillover because the difficulties have little to do with the 
methods and much more to do with human psychology (Peters and McRae 2008).  

Despite criticisms, the self-report approach is among the most commonly used approaches to 
measuring net savings for four very important reasons: 

1. The approach is flexible, allowing the ability to tailor questions to the particular nature of 
the program design, implementation method, and product characteristics. 

2. The approach often costs less to implement than many other approaches, and can provide 
additional information useful to process and impact evaluation such as program 
awareness, satisfaction, and demographic data can be collected at the same time, 
leveraging evaluation resources. 

3. The approach yields estimates of free ridership, participant spillover, and the NTGR 
without the need for a non-participant comparison group, an important characteristic 
when comparable non-participants do not exist or are difficult to identify (Ridge et al. 
2009). 

4. The approach makes it is easier to develop a consistent set of questions and specifications 
of varying levels of partial free ridership and spillover that can be used over time to see 
how the estimates are changing. 

                                                 
52 Peters and McRae (2008) explain that many discussions in the energy efficiency community regarding the socially 
desirable response assume this would lead the respondent to say the program caused the action in order to please the 
interviewer who has called on behalf of the program. However, they argue—and interviewees and other NMR Team 
members concur—that it is increasingly likely the response tends the other way, with the respondent saying she 
would have taken the action without the program because it is socially desirable to be the type of person who 
regularly acts to save the environment, not one who needs a rebate to do so.  
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For these reasons, the self-report approach can and should remain an important tool for 
estimating net savings. Like the other approaches, it has its shortcomings that must be recognized 
and, when possible, guarded against, but the energy efficiency community should not be 
throwing tools out of the methodological toolbox; instead, we should be striving to improve 
current methods, introduce new approaches, and secure higher quality data in order to move 
forward the reliable, valid, and unbiased estimation of net savings.  

3.2 Logistical Concerns 

The second major set of concerns about net estimation methods is logistical in nature. In this 
category are such things as the available budget; the timeline of the evaluation; the availability of 
data; the quality of data; the size and importance of the program; the likelihood of free ridership; 
spillover, and market effects; and the results required by regulators and other primary audiences 
for net savings estimates. Each of these concerns influences the choice of methods for estimating 
net savings, and those choices have concomitant effects on reliability, validity, and bias. As 
Rossi et al. (2004) explains, evaluators often—and sometimes should—go with the method that 
is “good enough.” The “perfect” approach may not be feasible or even advisable in some 
situations.53  

 

 

                                                 
53 For example, evaluation resources should not be expended on estimating market effects of a small pilot program. 
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4 Net Savings in Relation to Current and Evolving Policy 
Needs 

Section 2.1 above discusses the degree to which the audiences interested in net savings estimates 
have recently grown and diversified, in large part because of newly created programs and 
expanded savings goals resulting from ambitious state, regional, and national energy, climate 
change, and economic recovery policies. These policies come not only with increased funds for 
implementing and evaluating energy efficiency programs, but also with increased scrutiny of 
program performance, as well as requirements for which outcomes are reported and in what 
manner. In some cases, energy or demand savings—be they gross or net—represent the primary 
outcome of interest (e.g. for the forward capacity markets), but in others, the calculation of 
energy savings is a critical step in the calculation of the targeted outcome, such as reductions in 
greenhouse gas emissions.  

The energy efficiency community had grown accustomed to—but by no means complacent 
about—debates regarding the advantages and disadvantages of various methods and definitions 
of net savings, or even whether it is necessary to calculate net savings at all. The community had 
consistently made strides in improving the conceptualization and measurement of net savings, 
but it had largely accepted, sometimes reluctantly, that reliability, validity, and bias concerns will 
persist and jurisdictions will continue to differ in their approaches to net savings. Newer 
audiences for energy savings estimates—whether gross or net remains unclear—have “stirred the 
pot.” They are expecting energy savings estimates to provide them with the vital information 
they need to assess the performance of their own programs and policies. With this expectation 
come new requirements for energy efficiency program administrators regarding the types and 
quality of information they must submit to the expanded audiences. In this section, we discuss 
the degree to which the current approaches to net savings estimation meet existing policy needs, 
before turning to a similar discussion of the ability of current approaches to meet evolving policy 
needs. We pay particular attention to the needs of air regulation community, as many 
commentators believe this group will be one of the primary audiences for energy savings 
estimates in the near future.  

4.1 Meeting Current Policy Needs 

Commentators had mixed opinions as to whether net savings approaches meet current policy 
needs. Often, the same individual would argue that the current approaches meet some policy 
needs but not others. Generally, energy regulators were more likely to state that the approaches 
meet current policy needs, while program administrators and net savings experts voiced greater 
skepticism on this topic, but even this generality involved exceptions, as discussed below. 
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4.1.1 Net Savings Approaches Do Meet Current Policy Needs 

Those commentators saying that net savings approaches do meet current policy needs asserted 
that net savings estimates provide a critical piece of information about how well the program is 
performing. Net savings estimates help program administrators, planners, and regulators 
understand the strengths and weaknesses of the program design and decide when to stay the 
course, revise a program, or discontinue it. Many of these authors and interviewees concede that 
aspects of impact evaluation other than net savings may also elucidate broader program benefits, 
which should be taken into account when assessing the overall program impact. Yet, many of 
these sources still asserted that net savings will and should remain one of the most important 
considerations in assessing programs, largely because it is the responsibility of program 
administrators and regulators to ensure that ratepayer and taxpayer funds are spent wisely and 
achieve the greatest return on investment in terms of energy savings.  

4.1.2 Net Savings Approaches Do Not Meet Current Policy Needs 

Commentators offered two explanations for why they did not believe that approaches to net 
savings meet current policy needs. The first explanation rested on skepticism regarding the 
quality of existing methods and, therefore, the results. As one program administrator stated 
numerous times, “We’re underestimating our effects.” Many of these individuals argued that 
approaches to net savings could meet current policy needs if they could more accurately estimate 
free ridership and spillover, as well as cumulative effects and market effects, including not only 
the market effects of explicit market transformation programs but also of other programs that 
potentially have market-level impacts.  

The second explanation was that net savings is too narrow a focus and fails to recognize the 
broader context in which current programs (and future ones too) operate. The commentators 
argued that it is short-sighted to spend resources trying to determine net savings. They would 
prefer to focus instead on formative research on how to change behavior and engage the 
customer in order to improve programs and achieve deeper savings and emissions reductions. 
Programs, in this view, should be evaluated in terms of how well they engage the customer and 
should involve measures like extent of behavior change and market transformation. This group 
of commentators held that the focus on minimizing free ridership is counterproductive and 
greater savings could be achieved if the focus were on maximizing outreach and not on avoiding 
outreach to the “wrong people” (i.e., free riders). It is important to note that this group thought 
that the current policy focus on net savings—more specifically free ridership—impairs planning 
and innovation that will allow programs to meet evolving policy needs.  

4.2 Meeting Evolving Policy Needs 

We asked interviewees to discuss the evolving policy needs regarding net savings, particularly 
those focused on expanded energy savings goals, reduced greenhouse gas emissions, and jobs 
creation. Policies of interest included energy savings goals at the state level, and the federal 
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American Recovery and Reinvestment Act (ARRA) and similar state stimulus funds slotted for 
energy efficiency programs and green jobs. Moreover, we also inquired about the impact of the 
Regional Greenhouse Gas Initiative (RGGI) in the Northeast, which currently does not have 
regulatory overview power, but it is possible, and some would say likely, that there will be 
directives at the federal level that will set forth directives concerning how to treat energy savings 
in estimating emissions reductions. The take-away message can be summarized as follows: 1) 
Things are changing and fast, 2) Programs will need to adopt new design and implementation 
approaches to achieve the ambitious goals that have been set, and 3) Program evaluation will 
need to make significant adjustments in response to these changes, but 4) We are not quite sure 
what these changes will entail or what will be needed, so we are uncertain about what direction 
to take. These circumstances contributed to differences regarding the degree to which 
interviewees said that current approaches to net savings would meet evolving policy needs.54 

4.2.1 Reporting Needs for Legislators and Federal Regulators 

The United States Department of Energy (DOE) and the Environmental Protection Agency 
(EPA) have long been involved in energy efficiency programs and promotions, such as the Low 
Income Heating Energy Assistance Program (LIHEAP), ENERGY STAR, and the Change a 
Light CFL campaign, to name a few examples. However, the recent passage of ARRA brought 
with it a host of energy-related funding for appliance turn-in programs, state environmental 
programs, energy efficiency community block grants, and green jobs programs. Given the large 
amounts of funding being awarded to the states through ARRA and administered by the DOE—
as well as the close scrutiny of their use and impact by the federal government and watchdog 
groups—program administrators, state-level energy regulators, and evaluators are scrambling to 
understand just what it is they will have to report to the DOE. In addition, some state legislatures 
in the Northeast have recently passed ambitious energy use and greenhouse gas reduction targets, 
and, again, the scrutiny being placed on funds allocated to meet these goals is high. In fact, 
program administrators in one state informed project team members that the state attorney 
general had weighed in on the type of evidence that should be allowed in determining program 
impacts.  

Given that these programs—and the level of scrutiny they receive—are quite new and have goals 
that extend beyond saving energy for its own sake, our extremely knowledgeable interviewees 
disagreed on whether current net savings practices and approaches were adequate for responding 
to recently evolving policies. One state-level energy regulator said the DOE was most interested 
in gross savings and would use those in its cost effectiveness tests for ARRA-funded programs. 
Another interviewee disagreed and argued that the DOE was usually interested in net savings, 
but also stated, “It will be interesting to see how net savings is handled for different programs 

                                                 
54 We do not repeat here the differences of opinion regarding whether energy regulators should be most concerned 
with gross savings, net savings, or broader indicators of program success. The points made by interviewees 
regarding current policy needs of energy regulators apply also to what are perceived to be the future policy needs of 
energy regulators.  
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like ARRA- and RGGI-funded programs” in which job creation and greenhouse gas reductions, 
respectively, and not energy savings, are the targeted goals. Please note that our interviews 
preceded webinars sponsored by the DOE to clarify evaluation and reporting guidelines for 
ARRA, in which presenters stated that the DOE was indeed interested primarily in net savings 
(Hall 2010). Had we conducted them after the webinar, we may not have observed the confusion 
reported here. 

4.2.2 Energy Savings Estimation Needs for the Air Regulation Community 

Differences in opinions on whether current approaches to measuring energy savings—whether 
adjusted gross or net remains unclear—meet evolving policy needs were perhaps most notable 
regarding air regulation. While RGGI has provided funds to existing energy efficiency programs 
(or new programs very similar to existing ones), thereby supporting current evaluation 
approaches, there is the potential for a federal greenhouse gas regulatory program to exist in the 
future. Multiple commentators believe it makes sense for the energy efficiency community to 
plan for this eventuality, not by designing new programs, but by working with the air regulation 
community to develop evaluation and reporting approaches that support both communities. Like 
their energy efficiency counterparts, air regulators would like reassurance that emissions 
estimates resulting from efficiency programs are valid and measurable. This section summarizes 
some of the main topics raised regarding energy savings as it relates to greenhouse gas 
reductions. 

Adjusted Gross Savings vs. Net Savings: The core issue of concern relates to whether the air 
regulation community will be required to base savings on adjusted gross savings or net savings. 
Some interviewees asserted that air regulators will likely be concerned only with gross savings, 
with one stating, “My guess is they will need total changes in energy use in society, not just net 
effects of programs, but I don’t know how they’re going to measure that.” A different energy 
regulator suggested that net savings will be an important to air regulators, but air regulators had 
not yet become concerned with the issue. At this time, he argued, air regulators were focused on 
securing quality monitoring and verification in general, and he believed their concern with net 
savings would follow. The air regulators we interviewed stated that they needed to demonstrate 
savings above a baseline, but they differed in whether they believed the necessary documentation 
of change from the baseline would reflect gross or net savings, perhaps because some of the air 
regulators remained unclear on the distinctions between the two types of savings.  

The confusion over whether the air regulation community will need net or gross savings stems 
from the requirement that air regulators must be able to prove that emissions reductions have 
occurred. One air regulator strongly supported the use of adjusted gross savings to estimate 
emissions because he argued that adjusted gross savings more closely align with the need to 
prove that savings occurred through the use of reliable and valid methods that involved actual 
measurements of energy savings, not estimation of a counterfactual. He held this view because 
he concluded that the requirements set forth in State Implementation Plans (SIPs) for greenhouse 
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gas reductions would not allow for the uncertainty in net savings estimates.55 The air regulator 
arguing for the use of adjusted gross savings did leave open the possibility that advanced 
metering or other measurement-based approaches may provide an opportunity to claim net 
savings if evaluators can develop methods of converting the information from such measurement 
devices into net savings in a way that meets the requirements of SIPs.  

Another complicating factor regarding the use of adjusted gross savings or net savings to 
estimate emissions reductions is the operational meaning of the term additionality. As defined in 
the Forum’s Glossary of Term “additionality” is “a criterion that says that avoided emissions 
should be recognized only for project activities or programs that would not have ‘happened 
anyway’ in relation to a baseline estimate of project activity and associated with emissions 
reductions.” Yet, what additionality means in practice is the subject of debate. While some 
commentators interpret the additionality requirement to necessitate estimates of net emissions 
reductions, others interpret additionality as a requirement not to double-count reductions by 
attributing the same action to two different interventions.  

Measurement of Baselines: As mentioned above, air regulators will be determining emissions 
reduction compared to a baseline. One energy efficiency expert, however, voiced concern about 
the nature of these baselines. He suggested that air regulators “might define energy savings as 
observed changes in energy use in society, compared with their models or forecasts of total 
projected energy use.” He stated that energy savings should not be double-counted but was also 
concerned that expected savings from energy efficiency programs were not considered as part of 
the baseline forecast. “This approach will work if their models don’t include projected effects of 
programs and codes and standards.” In other words, the models used to build baselines should 
not include the effects of existing or expected energy efficiency programs or regular updates to 
energy code. Instead, those programs and codes should get counted as reductions against the 
baseline, not as the “business as usual” scenario. The interviewee said he found it difficult to find 
information about the inputs into models and asserted that more work was needed to understand 
the baseline forecasts to ensure accurate and fair counting of reductions. 

Linking Energy Savings to Power Plants: Another consideration revealed by our research is 
that air regulators are just beginning to understand the information they will need to convert 
energy savings to emissions reductions. One air regulator explained that, “To start with, we need 
megawatt and therms savings. But … some of the analysis that is already going on looks at 
differences in what avoided emissions might be based on time of day and time of year.” Air 
regulators would prefer—and perhaps one day require—efficiency program administrators to 
provide energy savings estimates by time of day and time of year, because less efficient power 
plants with greater greenhouse gas emissions are the primary concern, and their use varies 

                                                 
55 An additional concern with the need to prove savings is that the ambitious goals for energy savings and emissions 
reductions currently in place in multiple jurisdictions in the Northeast are expected to be achieved through multiple 
programs, including behavioral ones and others for which it may be challenging to measure gross savings, let alone 
net savings. This raises the question of whether such programs will be penalized or their savings not claimed 
because they cannot prove their more difficult-to-measure savings. 
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geographically and by time period. Thus, in some locations, measures that save energy at base 
load are more important for emissions reductions, while in other places measures that save 
energy at peak are more important—it all depends on the generation mix. Energy savings 
estimates by themselves would not allow the accurate estimation of emissions reductions without 
specifying when those savings occur. Although load shapes and coincidence factors are used to 
estimate demand reduction (which is not the subject of this paper), typically the energy 
efficiency community does not estimate energy savings by time of use. As one energy regulator 
noted, “The biggest problem for [air regulators] is that the way savings are currently recorded 
doesn’t help them get at the things they are most interested in knowing.” For this reason, he 
argued that the energy efficiency air regulation communities would have to think creatively 
about how to estimate emissions reduction from energy savings. Similar to the air regulators, he 
explained that the greatest reductions occur over the peak summer period, but further noted that 
summer peak events usually occur over a multi-day period of high temperatures. He did not 
believe that peak coincidence factors provided the nuanced information air regulators need, 
calling these coincidence factors “blunt instruments” that did not capture the importance of the 
multi-day events that lead to the peak. Instead, it is likely that that air regulators will have to 
understand savings (most likely adjusted gross savings) for each of the 8,760 hours in the year 
(see WRI 2007). Note that system planners, who are not currently considered an audience for net 
savings estimates in the Northeast due to their reliance on adjusted gross savings, will need to be 
a part of determining the best way to link adjusted gross or net savings to the power plants 
operating at the time when the savings occur.  

In summary, approaches for translating energy savings into air emissions reductions are just now 
being developed, and “These questions are thorny. There are so many different parts, it’s a 
moving target.” At this time within the energy efficiency community, there is no policy requiring 
the development of energy saving estimation methods that also meet the needs of the air 
regulation community. However, some commentators said that the “writing is on the wall” that 
such policy is forthcoming. These individuals asserted that the needs of the energy efficiency, the 
systems planning, and the air regulation communities would best be met if these methods were 
developed in partnership, rather than having the air regulators decide the methods and the energy 
efficiency community and systems planners react to them. It is the understanding of the project 
team that the EPA is in the process of developing guidelines for how to claim emissions 
reductions from energy efficiency programs, which may help to provide clarity on the issues 
raised here. 

4.3 Attribution in the Face of Multiple Programs and Policies 

As mentioned earlier, attribution refers to the practice of determining what impacts are caused by 
a specific program or portfolio. Most commentators held that the estimation of net energy 
savings—what portion of gross savings a specific program has brought about—always involves 
determining attribution, but attribution analysis does not always produce estimates of net 
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savings. In other words, estimating free ridership and spillover can be a part of attribution 
analysis, but it need not be. Increasingly, the energy efficiency community is focusing a great 
deal of attention on one aspect of attribution: isolating the impact of the program from the 
impacts of other programs, messages, and contexts that could also influence the same or similar 
energy saving actions (Peters and McRae 2008; Skumatz 2009; and Mahone and Hall 2010).56 
This focus reflects the perception of some commentators that the complex web of programs, 
messages, and influences that encourage individuals to adopt energy efficiency measures makes 
the task of estimating net savings more difficult than before—ultimately, they argue, reducing 
the accuracy of recent net savings estimates. As ELCON (2008) argues, “Isolating the net 
savings of an energy efficiency program often has to deal with confounding market effects that 
exist, for example, when other publicly funded or private sector programs are targeting the same 
participant audience with the same, similar, or complementary energy efficiency measure.”  

Attribution was an important concern to interviewees. A few interviewees said that sorting out 
the issue of attribution was more important than that of measuring net savings in terms of free 
ridership and spillover. One air regulator stated, “The question of attribution is going to be the 
most difficult because of overlapping efforts.” Two industry experts on net savings agreed, 
adding that we have to avoid double counting of savings. A program administrator staff 
evaluator shared a similar opinion, “A major complicating factor is that now we’ve got new 
funding sources, ARRA, different utilities [sponsoring programs], new standards and codes, 
programs that promote green jobs. How do we tease out effects attributable to each of these 
activities and funding sources, each of which has its own goals and ways of achieving savings?... 
Our current approaches will need to be modified.” Other interviewees, however, argued that it is 
important not to lose sight of the overall goal of reducing energy use by focusing too narrowly 
on which program or source of funds gets the credit, because there could be synergistic effects 
among programs; the whole may be greater than the sum of the parts. There is a danger that the 
effectiveness of programs could be reduced if the energy efficiency community focuses program 
efforts only on what is most provable, not what is most effective. 

The challenges of attribution have multiple roots, some psychological and others practical. As 
Peters and McRae (2008:5-224) note, “Attribution theory [in psychology] tells us that in the 
process of taking an energy efficiency action, the person acquires the attribute of being someone 
who takes such action.” When asked if they would have taken the action without the program, 
the respondent says yes, because “I’m just that sort of a person.” They further demonstrate that 
the problem is only exacerbated in this age of multiple programs and messaging when someone 
may become aware of a technology or behavior from any number of sources, but is only 
ultimately moved to act because the program facilitates their ability to do so (e.g. by providing 
an incentive to overcome a cost barrier, convincing an individual to translate their intention to 
action). Likewise, the actions of individuals are in reality caused by a confluence of multiple 
                                                 
56 Economic concerns, habitat and species preservation, oil spills, wars in fossil fuel-producing areas, and even 
increases in gasoline prices are just a few of the broader circumstances that may lead people to save energy in an 
effort to save fossil fuels and electricity. 
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factors; attributing their actions to a single program or rebate would not only be difficult, but 
would also not accurately reflect the true decision making process (Bensch and Sulyma 
expressed these ideas as personal communication to Skumatz et al. 2009). As discussed in 
Section 3.1.3, Mohr (1996) would agree that the adoption of energy efficiency measures reflects 
a confluence of factors, but he would argue that an operative reason for the behavior may be able 
to be identified, although it could be difficult without in-depth exploration of potential causes of 
behavior.  

Attribution concerns are not isolated to energy efficiency programs. DeGroff et al. (2010) 
discuss various challenges to attribution in public health (e.g., complexity of problems, delayed 
outcomes, decentralized nature of program delivery, and unreliable data). Connell and Kubisch 
(1998) address similar issues in community development initiatives (e.g. programs offered at 
different levels of government targeting the same population and issues). Mayne (2001) suggests 
that attribution concerns persistently challenge all types of publicly funded programs precisely 
because they are complex and often address issues also addressed by other programs and 
organizations, not just the government. 

Interviewees and the literature were not certain about how to take steps to resolve the attribution 
issue. One interviewee stressed the importance of using an appropriate baseline: “We have to 
make sure that, when we’re developing a forecast model and see how it compares with observed 
savings in society, we know what is included.” Similarly, an interviewee offered that “Money 
needs to go to developing reliable ways of measuring impacts of different sources of energy 
savings, reliable ways of attributing total savings to the right sources.” In situations in which a 
program leverages funds from different sources, each of which wants to claim its own portion of 
net savings, the easiest solution may be to develop an overall estimate of net savings and then 
allocate the savings proportionately by how much money each source contributed to the 
program. This is the approach that DOE says it will accept as the minimum documentation of 
attribution in its ARRA guidelines, although more complex approaches will also be allowed 
(DOE 2010).  

In more complex situations, some commentators argued, the estimation of net savings at the 
programmatic level should be dropped in favor of measuring savings (and emissions reductions) 
for the entire portfolio of programs offered by a program administrator or within a given 
jurisdiction or region, thereby better capturing the synergistic effects of the entire portfolio on 
net energy savings. Another idea identified in the broader evaluation literature—particularly the 
literature on public health, community development, and social services programming—is to use 
what is essentially a “weight of evidence” approach associated with historical tracing (see 
Section 3.1.3 and Table 3–1) (Mohr 1995, 1996; Connell and Kubisch 1998; Mayne 2001; 
DeGroff et al. 2010 also argue for this approach in other areas of program evaluation). Paired 
with a clear program theory and logic model, these approaches may be the best approach of 
attributing some outcome to a specific program. DeGroff and her colleagues (2010) also point to 
such practices as involving stakeholders when determining performance measures, piloting new 
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measures of performance in diverse situations, building flexibility into the measurement system 
to allow for site-specific contexts, and allow for more qualitative measures of outcomes, among 
other strategies, to facilitate attribution. Some of these suggestions could potentially be adapted 
to energy efficiency programs. Probabilistic approaches such as statistical modeling (Sulyma 
quoted in Skumatz et al. 2009:49) or structured judgment approaches such as Delphi panels may 
hold promise for confronting attribution concerns, although these approaches have their own 
strengths and weaknesses, as expressed in Section 3.57 

 

                                                 
57 One commentator, speaking specifically about attribution, suggested that a company such as Proctor and Gamble 
(P&G) would not ask the question of whether their efforts or someone else’s efforts led to the sale of their products. 
We concur with this statement, but argue that the analogy misses some key differences between a company selling 
consumer products and a program rebating a product manufactured—and promoted—by another company. Because 
P&G, to keep with the analogy, has the sales receipts—and money in the bank—it is unnecessary for them to make a 
claim about attribution. The sales are all the attribution they need. The same is not true for energy efficiency 
programs, which rebate products created by others. The message a consumer sends paying for a product is very 
different than accepting an incentive to offset the cost of something. The sale of an energy-efficient appliance 
accrues to the credit of the manufacturer, but not necessarily to the credit of an energy-efficiency program, at least 
without further proof. It is further the case that a company like P&G has ample resources at its disposal—and the 
willingness to use them—to assess the effectiveness of its promotional activities on sales net all the other factors that 
may also affect sales. They sponsor market research to understand how their campaigns affected sales, controlling 
for demographic, economic, and lifestyle factors. They recognize that sponsorship by celebrity or product placement 
on a population television show or movie can boost sales. They will still take credit for the sales and attribute the 
sales to their actions, but they understand that those sales are affected by outside forces and will assess the impact of 
those forces on their sales based on a baseline measurement or comparison group. If the energy efficiency 
community had the same control of the product and its promotion, resources, and access to sales data as does a 
company like P&G, it could potentially get to the point of making the same types of claims as P&G. But lacking 
such control, resources, and data, the energy efficiency community, the energy efficiency community will likely still 
need to determine attribution, at least to an extent, while accepting that the methods at our disposal will be subject to 
uncertainty. 
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5 Consistency in Net Savings Definitions and Methods 
The project team explored interviewees’ opinions about the possibility of adopting consistent 
definitions of and methods for measuring net savings throughout the Northeast. In some ways, 
the definition of net savings guides the methods; one must know which components are included 
in order to use each method. However, numerous methods can often provide the information 
required by the same definition or conceptualization of net savings, although the resulting 
estimates and their validity may differ. For this reason, net savings methods differ a great deal, 
even among jurisdictions using the same definition—or even within a single jurisdiction—let 
alone across jurisdictions with different definitions of net savings. Hence, methods for measuring 
net savings differ greatly even under situations in which the same definition is used.  

5.1 Consistent Definitions of Net Savings 

As we documented in Section 2.2 and Section 3, definitions of net savings and approaches to 
estimating them differ across jurisdictions and sometimes even across programs offered by the 
same program administrator or organization. In the literature review and in-depth interviews, the 
project team explored the idea of pursuing consistent definitions and methods of measuring net 
savings. The interviewees almost always supported the idea of a consistent definition of net 
savings, at least theoretically. The main reason the Northeast Region currently does not have 
consistent definitions, some argue, is that they do not have to. There has been no compelling 
public policy driver, such as legislation or interstate agreements, to stimulate the development of 
a consistent definition, so states have largely taken the path of least resistance and followed their 
own definitions. When it came to putting the theory into practice, the interviewees voiced some 
concern about what it would take to get the various jurisdictions to agree on a regional definition 
of net savings. 

5.2 Consistent Approaches to Measuring Net Savings 
There is a wider range of opinions on the issue of consistent methods. On one hand, it seems 
evident that consistent methods for measuring energy savings—be they adjusted gross or net—
would be beneficial, particularly given regional and perhaps national goals for reduced 
greenhouse gas emissions whose achievement relies to a large extent on decreased energy use. 
To paraphrase multiple interviewees, air regulators need to know that a MWh saved in New 
Jersey means the same thing as a MWh saved in Connecticut in order to ensure that a program or 
administrator has met emissions reductions targets, and to facilitate trading credits across 
borders.58 On the other hand, the diverse characteristics of programs, products, and participants 
may present challenges to efforts to institute consistent methods of estimating energy savings, 
depending on what constitutes that consistency. Air regulators generally were the strongest 

                                                 
58 Air regulators may still have to apply different emissions factors to these estimate and account for when savings 
occurred (see Section 4.2) 
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advocates for consistency in estimation methods, regardless of whether they advocated for the 
use of adjusted gross or net savings estimates.59 Net savings experts and program 
administrators—including some working in numerous jurisdictions—generally liked the idea of 
consistent methods for net savings estimation, but often raised concerns about doing so in 
practice, particularly given skepticism about the reliability and validity of methods and their 
ability to meet current or evolving policy needs. Energy regulators and their representatives 
voiced the greatest skepticism regarding the promotion and adoption of consistent methods, 
supporting their positions by pointing to the evolution of the diverse methods currently in use—
namely that older methods have been found to be lacking or did not adequately represent the 
nature of particular programs or populations.  

Table 5–1 presents an overview of the key advantages and disadvantages of consistent 
approaches to net savings as identified in the literature, mentioned by interviewees, or 
experienced in our own work as evaluators. While the project team has characterized these 
considerations in keeping with the positions of the interviewees, it is our opinion that—other 
than the lack of a policy driver, referred to earlier—very few of the perceived “disadvantages” 
and “challenges” are truly obstacles to adopting consistent approaches to net savings in the 
Northeast Region. We have bolded those that we believe are the most challenging 
considerations, but even they could be addressed in guidelines that strive for consistency but 
allow for flexibility. It is also important to note that, as with measurement methods (see Table 3–
1), the advantages and disadvantages of consistent approaches to net savings are not of equal 
weight. For example, the need for air regulators to have regional consistency for purposes of 
calculating air emissions is extremely important, despite the disadvantages and challenges of 
doing so.60 We discuss these advantages, disadvantages, and challenges in more detail in the 
sections that follow. 

                                                 
59 As mentioned above, air regulators did not speak with one voice on the issue of adjusted gross vs. net savings. 
60 Before continuing, we must note that, while we specifically asked interviewees separate questions about their 
opinions on consistency of definitions and consistency of measurement, most chose to give the same response for 
each concept. Therefore, our discussion below talks about “approaches to net savings.” 
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Table 5–1: Considerations Regarding Consistency in Definitions and Methods for 
Measuring Net Savings 

Perceived Advantages Perceived Disadvantages Perceived Challenges 
 Know that savings achieved in 

one program or jurisdiction are 
comparable to those achieved in 
another program or jurisdiction 

 Facilitate evaluation and 
reporting efforts for regional 
initiatives or programs that may 
affect markets beyond a single 
jurisdiction as well as for 
program administrators 
operating in more than one 
jurisdiction 

 Method often depends on 
unique characteristics of the 
market, product, program 
design, or geographic or 
demographic populations served 

 Budget differences may not 
allow everyone to adopt the 
same approaches 

 Might stifle creativity in 
program design, 
implementation, and 
evaluation 

 Not a high priority compared to 
improving current methods, 
sorting out attribution concerns, 
or rethinking how we assess 
program success or failure 

 Lack of a policy driver to 
stimulate development of 
consistent approaches 

 Getting all the relevant parties 
to agree on a the details of  
definitions and methods 
would be difficult 
o Parties would prefer their 

definition or approach 
o Would overturn years of 

regulatory decisions and 
legislation that underlie 
current approaches 

o Would need to meet the 
needs of everyone 

 Must be a standard that makes 
sense, not consistency for its 
own sake 

 

5.2.1 Perceived Advantages of Consistent Approaches for Net Savings   

Our literature review and interviews revealed two primary advantages of implementing 
consistent approaches to net savings. The first perceived advantage of a standard definition and 
set of methods is that it would facilitate comparisons of programs both within and across 
jurisdictions. It would put in place an approach that is simple, consistent across years and across 
contractors, and easy to implement (e.g. Peters and Bliss 2010). Commentators who mentioned 
this advantage asserted that consistency in the handling of free ridership, spillover, and other 
adjustments to net savings was especially needed. Overall, consistent definitions and methods 
would allow, for example, not only easier comparison of net savings between commercial and 
residential retrofit programs but also between commercial retrofit programs in two or more 
jurisdictions. As one net savings expert joked, [If we had consistent definitions and methods] 
“we wouldn’t confuse our regulators.” Supporters of this opinion believed that, armed with such 
“apples to apples” comparisons, program administrators and regulators would have a more 
complete and accurate idea of which programs performed well, which needed revision, and 
which should be discontinued.  

The second perceived advantage of a set of consistent approaches is that it would facilitate 
evaluation and reporting efforts for regional initiatives such as RGGI, for programs that are 
expected to have market-level effects that go beyond the boundaries of individual jurisdictions, 
as well as for program administrators that operate in more than one jurisdiction (for example, 
First Energy, DelMarVa, Pepco, National Grid, Northeast Utilities, and Unitil, among others, 
operate in multiple jurisdictions included under the NEEP umbrella). This issue is especially 
pertinent to air regulators, because they must know that each unit of savings from one 
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jurisdiction is equivalent to the same unit in another jurisdiction. Speaking to the needs of air 
regulators, one energy regulator explained, “I think we need to get a uniform system of 
definitions of reporting practices and of monitoring and verification practices in general so that 
data can be used across states and can be understood and reliable…. And I think eventually it 
should be used nationally so that beyond just the Northeast we can share this information.” One 
state cannot adjust by free ridership only while another also accounts for spillover, for example, 
or the regional calculation of emissions reduction will be deemed unreliable. This could lead to 
challenges and disputes over the legitimacy of the estimates and reduce the likelihood of 
securing future program funding from such entities as the EPA and DOE. Furthermore, as one air 
regulator noted, consistency in monitoring and evaluation of different programs within a 
jurisdiction and across the region is important for understanding how the needs of the air 
community fit with those of the energy community. Without this consistency, the two 
communities may not be able to coordinate their efforts in the manner needed to achieve 
ambitious reductions in greenhouse gas emissions.  

While most interviewees who support consistent approaches did not volunteer what the 
consistency would entail, one energy regulator suggested that “The definitions and methods 
should be standardized, and the standard should meet our [i.e. energy regulators’] needs. 
Questionnaires, comparison studies, and economic models might be among the things to be 
standardized.” Another energy regulator expressed, “I think there should be a regional definition 
of what is a free rider, what is spillover, and regional guidelines of how the information will be 
reported. I guess the most comprehensive way is to have gross savings, free ridership, spillover, 
and net all reported separately, so we would have every piece.” 

Yet for each of these characteristics that some interviewees described as advantageous and 
desirable, other interviewees cited as problematic and disadvantageous. 

5.2.2 Perceived Disadvantages of Consistent Approaches for Net Savings 

The literature review and interviews revealed three perceived disadvantages to instituting 
consistent approaches to net savings across the region. Throughout this discussion, it is important 
to note that we did not inquire about the degree of consistency. Interviewees largely responded 
with the assumption that there would be one definition and one method that would apply to all 
programs and jurisdictions. Furthermore, they assumed the continued focus on program 
evaluation as opposed to overall portfolio evaluation. If we relaxed the assumption and allowed 
for diversity within a set of consistent guidelines and for portfolio level evaluations, then some of 
the perceived disadvantages may become moot. For others, the design of the consistent 
framework could explicitly take the considerations into account, lessening their potentially 
problematic nature. We discuss such mitigations in greater detail below. 

The first perceived disadvantage is the belief among many commentators that the method of 
measurement should depend on the unique characteristics of the product, program design, or 
populations served. As one program administrator explained, “Depending on what you are 
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evaluating, factors come into play that may differ by program and technology. Getting a method 
that covers every case would be difficult.” Another program administrator staff evaluator stated, 
“Not everyone can do the same thing. Some have more evaluation money than others and can 
look more deeply into net savings.” Other interviewees pointed out that something as simple as 
the different ways in which customers shop in New York City versus upstate can force 
evaluators to turn to different approaches to measuring net savings. Low-income programs serve 
as another example. Many low-income weatherization programs do not calculate free ridership 
because it is unlikely that the respondents would have adopted the measures on their own, due to 
the lack of disposable income to do so. In such cases, identifying what would likely be a very 
low percentage of free riders would waste limited resources and not be a cost-effective use of 
program funds. 

The second perceived disadvantage raised in the literature and by interviewees is that instituting 
consistent methods could stifle creativity of program design, implementation, and evaluation.61 
Consider upstream CFL programs. These programs pay incentives to manufacturers and retailers, 
who then reduce prices on store shelves. The programmatic shift to this approach throughout 
most of New England in the mid-2000s led to huge increases in the number of CFLs being sold 
in program areas. The structure of upstream programs, however, seriously limited the ability of 
evaluators to estimate free ridership for a variety of reasons, but the key ones are that participants 
do not know they were taking part in a program and that free ridership is built into the design in 
that a CFL purchaser has little choice but to buy a discounted product when that is the model 
carried by the store. In response, evaluators turned to market-based approaches that did not allow 
for the separate estimation of free ridership and spillover. Had program administrators been 
penalized for not providing these free ridership estimates, this very effective CFL program 
design may not have been implemented by the first states to adopt the approach. Now, many 
states and jurisdictions have copied the design because they recognize its effectiveness, yet some 
of them have not revised their reporting rules about free ridership for CFL programs. Program 
administrators and evaluators are struggling to find methods that will yield reliable estimates of 
free ridership in the face of a program design that is not amenable to such measurement. The 
situation is contributing to nationwide confusion and concern about measurement of NTG ratios 
for CFLs in a rapidly changing market. 

Finally, a number of interviewees argued that developing consistent approaches to net savings 
should remain low on the priority list of the energy efficiency community, in large part because 
current methods do not capture the full range of program impacts and will not serve the field 
well as programs continue to evolve. As one net savings expert stated, “It’s more important to 
develop a new paradigm [for net impact evaluation] for the future than to consolidate the old, 
antiquated paradigm.” A program administrator theoretically supported the idea of a consistent 
approach to net savings, but held that we first have to develop more reliable estimation methods 

                                                 
61 In addition to multiple interviewees, Scriven makes this point in his debate with Cook regarding funding agencies 
that mandate the use of randomized control experiments to assess education programs (Cook et al. 2010). 
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to avoid promoting flawed methods that do not adequately capture the entire range of program 
effects. A different net savings expert echoed these perspectives, “We first need to identify and 
classify various types of effects and figure out how to measure them before coming up with [a] 
consistent [approach to] net savings. We need to spend more time thinking about the nature and 
size of effects in order to come up with a better understanding of what should be included in net 
savings and how to measure it.”  

5.3 Perceived Challenges to Implementing Consistent Approaches 
for Net Savings 

Whether or not interviewees supported consistent approaches to net savings, most of them felt 
that implementing a consistent approach would face two potential challenges.  

The first perceived challenge may be summarized as follows: Even if the various parties and 
jurisdictions could agree in theory to the concept of consistent approaches to net savings, it 
would be difficult to get them all to agree on the nature of the consistent approach to be used in 
practice. In fact, some commentators argued, this is why previous calls for consistency have 
gone unheeded. It is tempting to dismiss this perceived challenge as a self-interested aversion to 
change or even the energy efficiency community’s own version of a “turf war.” As one program 
administrator quipped, “It would be nice if everyone agreed with me and my definition.” Despite 
the frequent jokes of this sort, the interviewees more seriously explained that the tendency to 
want “my approach” is less about “turf” or an aversion to change and more about the probable 
hurdles of implementing the changes. In particular, the diversity of net savings approaches often 
reflects cumulative regulatory and legal decisions over many years, and these decisions have led 
to divergent practices throughout the region. Consistent approaches, then, may realistically have 
to come from interstate agreements, as one energy regulator explains: “Right now it’s very easy 
for each state to follow its own practices and ignore all the others. But, any kind of interstate 
agreement will change that.” Furthermore, as mentioned above under perceived disadvantages, 
the diverse nature of the programs, products, and customers involved would make it difficult to 
find a single, consistent method that meets everyone’s needs, although a consistent framework 
that allows for flexibility in methods would alleviate this concern.  

The second challenge is to ensure that the consistency has a real purpose and meaning behind it 
and that the standards make sense; consistency cannot be pursued for its own sake. Given the 
increasingly regional approach to reducing energy use and demand as well as greenhouse gas 
emissions, it appears that there may now be a driving need for consistency.  

5.4 Overcoming Barriers to Consistency in Approaches for Net 
Savings Definitions and Methods 

The interviewees raised important considerations that must be addressed in any attempt to 
develop and promote a consistent framework for net savings in the Northeast. However, as 
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mentioned above, the responses to our interview questions generally assumed that a consistent 
approach meant “one size fits all,” rather than a consistent yet flexible framework. In this 
section, we address the perceived concerns raised by the interviewees and provide an initial 
response of how they may or may not affect the development of a consistent approach for 
defining and measuring net savings in the Northeast Region. In this discussion we focus on free 
ridership and spillover, the two adjustments to net savings that sparked the greatest concern in 
the literature and among interviewees.  

5.4.1 Consistent Definitions 

Interviewees more immediately embraced the idea of a consistent definition of net savings than 
the idea of consistent methods. Most believed it would be a good idea for jurisdictions in the 
Northeast to define net savings in a similar manner, without the current variations in inclusion or 
exclusion of free ridership and spillover (or sub-types of each of these). The main consideration 
raised about consistent definitions was simply getting the various jurisdictions to move from 
their current definitions to a single regional definition that would require some jurisdictions to 
change their definitions, at least to an extent.  

Based on our research findings, the project team believes that if the region decides that a 
consistent definition of net savings is a good idea, the Forum could lead the process of 
developing this definition. Our research suggests that many program administrators, energy 
regulators, and air regulators are open to the idea, which is a strong first step to making 
consistent definitions a reality.  

5.4.2 Consistent Methods 

While our research suggested that the energy efficiency community at least theoretically 
embraces the idea of a consistent regional definition of net savings, the literature identified and 
interviewees voiced a larger number of issues about consistent methods. As one energy regulator 
stated, “I’m not sure I’m at the point where I think the methodology should be dictated, but it 
would be useful to have similar approaches for similar programs in different jurisdictions.” It is 
the opinion of the project team that only a few of these considerations serve as actual obstacles to 
the development of consistent methodological guidelines for net savings, and even these could be 
mitigated through a carefully planned and implemented framework involving regional 
cooperation. In this section, we address each of the considerations raised and how they might be 
addressed in a consistent net savings framework. The quotations below are drawn from topics 
addressed in Sections 5.2.2 and 5.3; they sometimes summarize the issues discussed above and 
other times represent direct quotations from interviewees. 

“The method of measurement should depend on the unique characteristics of the product, 
program design, or populations served.” This consideration follows from the assumption that 
consistency means one size fits all. Consistency put into practice as flexible guidelines, in 
contrast, reduces the potential challenge of this concern by providing methodological options for 
different contexts. The case remains that because options are based on generalities, not specifics, 
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two organizations might opt for two different options for programs of the same type, but this 
tendency could be lessened through education on how to use the guidelines.  

“Not everyone can do the same thing. Some have more evaluation money than others and can 
look more deeply into net savings.” The objection is not to having a minimum requirement for a 
consistent approach, but rather to imposing a standard that is too high for everyone to reach. The 
project team believes this is a critical, but not insurmountable, challenge to consistency. Many of 
the more valid methods are often—although not always—the more expensive methods. A 
situation could arise in which a jurisdiction could always only afford less valid options. One 
possible solution would be for program administrators among jurisdictions to combine resources 
in joint evaluations, a practice already common among in the Northeast. Joint evaluations can be 
designed in a manner that would allow for separate estimates of net savings for each jurisdiction 
if needed.  

“[Some programs such as low-income ones are expected to have low free ridership or spillover]. 
In such cases, identifying [free ridership or spillover] would waste limited resources and not be 
a cost-effective use of program funds.” The project team believes that this consideration can be 
addressed through decision rules within guidelines for consistency that are sensitive to the 
characteristics of programs such as low-income ones.  

“Instituting consistent methods could stifle creativity of program design, implementation, and 
evaluation.” The consideration raised here is not allowing the consistent methods to drive 
program design, implementation and evaluation. The project team concurs with this concern but 
also asserts that evaluation—including net savings evaluation—must be incorporated into 
program design and implementation; evaluation cannot be treated as an afterthought. Guidelines 
for consistent net savings estimation would need to be flexible enough to allow innovation and 
creativity in program design, implementation, and evaluation while still ensuring that net savings 
evaluation is not forgotten in the process. Pilot projects, furthermore, offer an opportunity to test 
innovative approaches, including not only in program design and implementation but also in 
evaluation. While savings estimated for some pilot projects may not achieve the rigor needed for 
reporting regional energy use or greenhouse gas reductions, when successful pilots are scaled up, 
net savings evaluation that adheres to the framework could be incorporated into the program 
design and implementation.  

“Had program administrators been required to calculate free ridership and spillover separately, 
they may not have adopted this very effective CFL program design [upstream programs]” This 
is an objection to having to report free ridership and spillover as separate estimates of net 
savings, not to net savings estimates per se. A consistent but flexible set of guidelines could 
allow for the reporting of net savings in a manner that does not require the isolation of free 
ridership or spillover when doing so is not appropriate to the program design or implementation 
strategies.] 

“It’s more important to develop a new paradigm [for net impact evaluation] for the future than 
to consolidate the old, antiquated paradigm.” This also is not an objection to net savings 
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estimates, but to relying on current methods in the development of consistent guidelines to 
measuring net savings. While the industry may soon find that it needs vastly different approaches 
to program design, implementation, and evaluation to achieve ambitious reductions in energy use 
and greenhouse gas emissions, such a shift will not happen overnight. Moreover, one cannot 
develop new evaluation approaches for program designs that do not yet exist. Therefore, in the 
near future, guidelines for consistent methods for net savings could be developed that draw upon 
best practices within current approaches while still allowing for the development of innovative 
techniques that will meet possible future shifts in the paradigm of energy efficiency programs.   
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6 Next Steps, Recommendations, and Future Research 
The research presented in this scoping paper demonstrates that the definition, measurement, and 
uses of net savings have long challenged the energy efficiency community and continue to do so 
today. Some evidence suggests that these challenges have recently been exacerbated by an 
increase in regional cooperation on energy efficiency and climate change programs and policies, 
an expansion of the audiences for energy savings estimates, and a proliferation of influences 
(e.g., programs, media coverage, and economic policies) affecting energy efficient action. 
Together these persistent and growing complications lead to confusion and disagreement over 
such issues as the best way to demonstrate that a program caused savings to occur, whether the 
air regulation community will need adjusted gross or net energy savings to estimate emissions 
reductions, and whether the Northeast should pursue consistent definitions and measurement 
approaches to net savings.  

Despite the continued confusion and debates, our research does support the continued use of net 
savings estimates for certain specific purposes, as follows: 

 Assessing the degree to which programs bring about a reduction in energy usage and 
demand. While this is a controversial use of net savings estimates, the research supports 
the continued use of net savings as one of numerous measures that should be given 
serious consideration in the assessment of program success, at least until a suitable 
alternative is developed beyond gross or adjusted gross savings that recognizes that some 
energy and demand savings would have happened without the program. 

 Uncovering fraudulent program implementation practices. Cases have been documented 
in which program implementers have claimed savings from activities that they clearly did 
not influence, including installations that occurred prior to any interaction with the 
program and random downward fluctuations in energy use in excess of what accrued to 
any program activity 

 Gaining insight into how the market is changing and transforming over time by tracking 
net savings across program years and determining the extent to which free ridership and 
spillover rates and net-to-gross ratios have changed over the period. 

 Understanding better how the market responds to the program and using the information 
to inform modifications to program design, including measure eligibility and targeted 
marketing. Later, these program modifications would again be subject to net savings 
evaluation, in an adaptive management process. 

6.1 Recommendations and Research Needs 
In addition to these four uses, the research also points to a series of recommendations and 
research needs related to pursuing consistent approaches to defining and measuring energy 
savings—net and gross—throughout the Northeast, securing higher quality data, determining 
program attribution, and aligning the research needs and activities of the energy efficiency 
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community with those of the air regulation community. We present each recommendation below, 
and expand on them in the main body of the report.   

Recommendation 1: The Forum should lead the process of developing a consistent 
definition of adjusted gross savings in the Northeast Region. The research activities conducted 
for this scoping paper revealed that different jurisdictions in the Northeast Region and the nation 
vary in the degree to which they measure not only free ridership and spillover but also such 
parameters as rebound, leakage, hours of use, installation rates, and persistence rates, among 
others, and whether these additional parameters are considered to be adjustments to gross savings 
or elements of net savings. It is the opinion of the project team that all of these concepts except 
free ridership, spillover, and rebound constitute adjustments to gross savings as they measure 
what actually has happened, as opposed to free ridership, spillover, and rebound which involve 
the measurement of what would have happened in the absence of the program. Ultimately, the 
Forum will have to decide if it agrees with our recommendation and, if so, which of the possible 
adjustments will be included in its definition of adjusted gross savings. 

Related Research Needs for Recommendation 1:  

 Identifying the adjustments that are currently submitted to the ISOs for reporting in 
support of the forward capacity markets. 

 Examining the components that factor into realization rates, which also are not 
consistently defined from program to program, jurisdiction to jurisdiction, or evaluation 
to evaluation.  

 Evaluating the degree to which our recommended components for adjusted gross savings 
meet the needs and requirements of the energy efficiency community in the Northeast, 
given that our efforts focused on net savings and not adjusted gross savings. 

Recommendation 2: After developing a consistent definition of adjusted gross savings, the 
Forum should develop a definition of net savings for the Northeast Region. This definition 
would be in relation to—but separate from—that of adjusted gross savings. The Forum would 
need to consider which concepts should be included in this definition, particularly focusing on 
the treatment of free ridership and spillover.  

Related Research Needs for Recommendation 2:  

 Enumerating in detail the similarities and differences between current definitions of net 
savings in use throughout the Northeast. 

 Understanding the reasons for differences in definitions of net savings and potential ways 
to bring the definitions into alignment while meeting the needs of the diverse energy 
efficiency community in the Region. 

Recommendation 3: The Forum and its members and allies should consider advocating for 
legal requirements for manufacturers, retailers, and distributors to provide national sales 
and shipment data for key equipment and products—reported by size and efficiency, 
ideally at the county, or at least state, level. Legally requiring reporting of these data may 
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provide the only avenue for accurate estimation of net savings from upstream market 
transformation programs—including capturing the savings resulting from cumulative program 
activity from prior years. Higher-quality data will not only improve estimation from quantitative 
approaches, but they could also provide more dependable information for use in qualitative 
techniques such as structured judgment (Delphi panels), weight-of-evidence, and historical 
tracing approaches. Note that this recommendation does not require further research per se, but, 
instead would focus on advocacy perhaps accompanied by a research project to facilitate the 
advocacy and develop supporting materials on the part of the Forum and its members. 

Recommendation 4: Program administrators should keep records of program activity by 
year (e.g., budgets, measure covered, participants served, previous estimates of net savings, 
etc.), including in any possible comparison areas. Such data will assist in the development of 
net savings estimates by allowing for the estimation of cumulative and spillover effects over 
time, thereby providing a more complete assessment of program impacts. Although this 
recommendation must largely be implemented by program administrators, the Forum could assist 
program administrators in the development of data collection and storage tools, perhaps even 
developing a database that contains such information for easy reference and comparison across 
areas and years. Currently, the Consortium for Energy Efficiency keeps track of program data for 
members who respond to their annual request for information, and their experiences should 
certainly be taken into account. Note also that, while this recommendation is not dependent upon 
the adoption of Recommendations 1 and 2, consistency in definitions of adjusted gross and net 
savings would facilitate the keeping of such records and the development of a database. 

Recommendation 5: The Forum should also clarify the definition of attribution and the 
degree to which programs must differentiate the impact of their activities from the impacts 
of other programs and efforts designed to bring about the same or similar actions or 
outcomes, and from contextual factors such as energy prices and the economy. The term 
“attribution” is consistently applied to capture the impacts caused by program activity, but is 
increasingly being used to refer to separating the effects of this program from the effects of all 
the other programs or pro-efficiency messages to which participants have been exposed, and 
from the effects of contextual factors such as energy prices and the economy, during a specific 
period of time. While it may be important to assess the impacts brought about by the program, 
the energy efficiency community should be careful not to lose sight of the goal of reducing 
energy use by focusing too narrowly on which program gets the credit, particularly as various 
programs and influences may have synergistic effects such that the whole of their combined 
impact is more than the sum of their individual impacts.  

Research Needs for Recommendation 5:  

 Delineating the percentage of participants that are “repeat players”—that is, those taking 
part in the same program in different funding cycles or taking part in multiple programs 
offered by the same program administrator in the same or different funding cycles. 
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 Comparing the total savings of repeat players to the aggregation of savings among 
comparable individual program participants (i.e., the savings from Participant A from 
program X plus the savings from Participant B from Program Y, and so forth).   

 Identifying the variety of potential influences outside of program activity that may affect 
program participation and assessing whether direct causal links can be established 
between those other potential influences and energy saving actions. 

Recommendation 6: The Forum should encourage the energy efficiency community—
particularly energy regulators—to expand its assessment of program success from a focus 
on net savings, particularly free ridership, to the inclusion of additional factors that may 
more accurately capture the full range of program impacts, including non-energy impacts 
such as jobs, improved health, and increased productivity. Net savings is a valuable measure 
of the amount of savings the program has achieved that would not have happened otherwise. But, 
as this scoping paper has documented, net savings measures are not infallible, nor do they fully 
capture the wide range of impacts that may result from energy efficiency program activity. 
Therefore, while we recommend the continued consideration of net savings estimates, we also 
suggest that additional impacts be taken into account when assessing programs and determining 
any reward or penalties to be paid.  

Research Needs for Recommendation 6: 

 Exploring approaches that best capture the cumulative—that is, long-term—effects of 
market transformation programs on the targeted markets.  

 Identifying the impacts beyond energy savings that are most crucial to determining 
program performance and ensuring that ratepayer and taxpayer funds are being used 
responsibly 

 Developing a prioritization scheme that may assist energy regulators in expanding their 
assessment of program performance beyond net energy savings and its components 

Recommendation 7: The Forum should decide if it supports the development of consistent 
methodological approaches to estimating net savings for the Northeast, and, if so, take the 
actions necessary to develop regional guidelines for consistent methods. This 
recommendation involves three different steps. First, the Forum should discuss the reasons for 
and against developing consistent approaches to net savings estimation and decide whether 
consistency should be pursued in the Northeast. Second, should the Forum recommend in favor 
of consistency in methods for estimating net savings, it should begin working toward consistency 
by first developing a framework for how to achieve this consistency. The framework would set 
forth initial suggestions on how program administrators could begin moving toward consistency. 
The framework could also identify some of the key considerations that program administrators 
and evaluators should take into account when choosing from among the various methods for 
measuring net savings. This framework would serve as an interim step toward consistency while 
the Forum waits for the results of research projects that would be needed before embarking on 
the third and final step: the development of guidelines for consistent methodological approaches 
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to net savings. The guidelines would provide more explicit recommendations concerning which 
methodological approaches to use in specific situations. The guidelines should also allow for the 
introduction of new methods, with a process or criteria for establishing their reliability, validity, 
and rigor. Although flexible, the guidelines should avoid the trap of “anything goes” by 
specifically identifying the best approaches to be pursued given varying levels of resources and 
by identifying those approaches that should be avoided except in very limited circumstances.  

Research Needs for Recommendation 7: 

 Understanding the range of methods available for estimating net savings, their strengths 
and weaknesses, and their ability to provide the types of estimates needed by the energy 
efficiency community (and perhaps the air regulation community) to ensure that any 
guidelines for consistent methodological approaches to net savings focus on the best net 
impact evaluation practices available. 

 Exploring the existing academic and energy efficiency research on the psychological and 
sociological processes that influence estimates of net energy savings in an effort to 
understand more fully the ways in which these processes may affect how participants 
respond to self-report questions about their past actions and likely behavior in the 
absence of the program.  

 Examining the potential of macroeconomic approaches for estimating the impact of 
program activity on net energy savings. Such approaches are new, and it remains to be 
seen if they will prove to be among the new “best practices” in net savings evaluation. 

Recommendation 8: The Forum should facilitate the development of a working group 
comprising members of the energy efficiency community, the system planning community, 
and the air regulation community with the ultimate goal of developing approaches to 
measuring energy savings and resultant reductions in greenhouse gas emissions in a 
manner that is mutually acceptable to and feasible for all three communities. This 
recommendation rests on the assumption that the federal government will likely adopt guidelines 
on how to account for emissions reductions resulting from energy savings achieved through 
efficiency programs. It further assumes that the energy efficiency community would prefer to be 
an active part of the development of these guidelines rather than responding to guidelines set 
forth by the air regulation community. Given these assumptions, such a working group would 
have three tasks. The first task would be to develop a mutual understanding of the terminology 
used in each field and to identify compatible concepts across both fields. Where concepts are not 
compatible, the working group would seek to bring them into closer alignment to the extent 
possible while still meeting the needs of the two communities. The second task would be to 
review methodologies for estimating baseline emissions reductions, gross energy savings, and 
net energy savings, making certain that the baselines for emissions reductions do not include 
projections of energy savings expected to come from efficiency programs and that the 
methodologies for estimating energy savings fulfill the SIP verification processes. In the final 
task, the working group would deliver a set of recommendations to the EPA, and state energy 
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and air regulation agencies on how best to account for energy savings from emissions reductions 
in a manner that is mutually agreeable to both the energy efficiency and air regulation 
communities. 

Research Needs for Recommendation 8: 

 Examining the possible methods or approaches for translating energy efficiency impacts 
into measureable pollution reductions from power plants by time of day and time of year. 

 Exploring possible approaches to measuring net energy savings that would meet the 
requirements for reliability and precision set forth in SIPs. This may involve the use of 
technology such as advanced metering (if a method to translate the information to net 
savings were developed) or the increased use of randomized controlled experiments in 
estimating net savings. 

The project team believes that the energy efficiency community—and probably the air regulation 
community as well—should acknowledge the fact that energy efficiency and emissions 
reductions programs are not wholly responsible for all the savings and emissions reductions that 
may be achieved through the adoption of the devices or behaviors promoted by the programs. 
The estimation of net impacts—be they savings, emissions reductions, jobs created, water saved, 
and so on—is a way of making this acknowledgement. Currently, the measurement of net 
impacts occurs at the measure or program level, with the results sometimes being aggregated to a 
group of programs or to the entire portfolio offered by a program administrator. However, we 
recognize that demonstrating attribution has become increasingly challenging in light of 
numerous programs and factors that may influence the targeted behaviors Moreover, 
jurisdictions at the municipal to state levels—and perhaps one day at the federal level—have set 
ambitious goals to reduce energy use and greenhouse gas emissions. Given the uncertainty 
inherent in measuring the counterfactual of net savings, some members of the energy efficiency 
community are beginning to ask if we need a radical rethinking of how we go about estimating 
net impacts in general and net savings in particular. It is beyond the scope of this paper to 
describe what such a radical rethinking of impact evaluation methods might entail, but we do 
offer a few interim recommended alternatives to measuring net savings that nevertheless still 
recognize that program activity does not necessarily yield all the measured gross savings. This 
brings us to the final recommendation. 

Recommendation 9: The Forum should consider the potential of using a deemed or 
negotiated net savings approach for crediting energy savings—or emissions reductions—to 
a program or portfolio. In such an approach, program administrators and regulators would 
draw on available evidence and additional indicators of program impacts to help decide on the 
percentage of gross savings that can be claimed by a program or portfolio after it has carefully 
demonstrated that the program activities have strongly contributed to the desired outcomes. The 
credibility of the negotiated net savings figure would depend on the type, amount, and quality of 
the information informing it; such information could include program tracking data, adjusted 
gross savings estimates, net savings estimates derived from periodic research (possibly multiple 
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approaches), the sales/shipment data mentioned in Recommendation 3, market research to assess 
the state of the market, energy intensity by sector over time, and more. The percentage could be 
developed through a Delphi panel or using other structured expert judgment approaches. 
Importantly, the approach itself, and not just the number, should be negotiated and agreed on 
beforehand; it is even possible—as with the recent decision in Arizona to credit up to one-third 
of the savings from utility C&S efforts toward its 2020 Energy Efficiency Standards (EES) 
target, provided they make a credible effort—to decide on the number beforehand. The 
conclusion would still be subjective, and its precision—how close it is to the real value of net 
savings—would be uncertain because achievement of the goal could be questioned on the basis 
of the counterfactual as well as factors such as economic recessions, reduction in certain types of 
manufacturing, changes in energy prices, and so forth. Even so, the negotiated agreement 
approach avoids depending entirely on controversial measurements of the counterfactual of net 
savings.  

To conclude, the definition and measurement of net energy savings remains a controversial issue 
in the energy efficiency community. The controversy surrounding the issue presents challenges 
to the task of achieving consistency in definitions and measurement of net savings throughout the 
Northeast. Some commentators do not believe consistency is needed or desirable, while others 
perceive the appeal of consistency but do not believe it can be achieved in practice. Other 
commentators, however, support the idea of increased regional consistency in definitions and 
measurement of net savings, citing increased cooperation in reducing energy use and greenhouse 
gas emissions across state lines and the fact that many program administrators operate in 
multiple jurisdictions. This paper has sought to clarify some of the issues surrounding net 
savings definitions and measurement and the pursuit of regional consistency. The recommended 
action and research needs follow directly from the observations identified in the literature, by 
interviewees, and by various Forum and Steering Committee members. It is our hope that the 
findings and recommendations will help the Forum—and the regional energy efficiency 
community—come to some agreement regarding the definition and measurement of adjusted 
gross savings and net savings, whether to pursue consistency in the near future, and the degree to 
which the needs of the air regulation community may be a driver of both.  
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Appendix A Interview Guides 
The two interview guides are listed on the following pages. 

A.1 Interview Guide for Energy Efficiency Experts 
My name is [INSERT] and I’m calling from [INSERT] on behalf of the Northeast Energy 
Efficiency Partnership’s Evaluation, Monitoring, and Verification (EM&V) Forum.  The Forum 
is exploring the issue of “net energy savings” and various issues surrounding it, and they 
believed that you may have some unique insights to share related to this topic.  Your responses 
will be kept confidential, and we will make every effort to hide your identity when reporting the 
results.  [SET UP OR CONTINUE WITH INTERVIEW] Do I have your permission to tape the 
interview?  This is for transcription purchases only.  [Y/N] 
 
We are interviewing you because you are considered an expert in your field.  While a few of our 
questions explicitly ask about the perspective of your organization, we generally prefer that you 
respond from your own personal perspective unless directly asked to speak for the organization.  
If you decide to provide the opinion of your organization, please explicitly note this in your 
response.   
 
1. How does your organization define “net savings”?  [PROBE: Do you include free riders (if 

so which kinds), spillover (if so, which kinds?), net-to-gross ratios, savings exclusively 
attributable to the organization’s program, other (specify and explain)?  Do you personally 
define net savings in the same way?  If not, how do you personally define net savings and 
why do you adhere to this alternative definition?   
 

2. What do you think is the appropriate role of net energy savings estimates in energy efficiency 
evaluation?  [PROBE: compared to gross energy savings estimates; importance, value, need 
for net–savings [if more specificity needed could prompt for attribution, causation, program 
effectiveness, appropriate use of funds, etc.]  

 
3. Which aspects of measuring net energy savings are most well developed, and which are most 

in need of improvement?  [PROBE: definitions, measurement, use of results overall, related 
to individual components such as free ridership, participant spillover, and/or non-participant 
spillover, or related to particular program types.]  
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4.  [USE THE FOLLOWING GRID AS GUIDE TO ASKING NEXT QUESTIONS] 
Audience Group Who are the audiences for 

net savings estimates? 
[PROBE: the following if not 
volunteered. Indicate if 
respondent thinks group is an 
audience.] probe about 
consistency—state, 
regional/more than one state, 
national 

[FOR EACH GROUP 
RESPONDENT 
IDENTIFIES AS 
AUDIENCE, ASK] How 
might [INSERT GROUP] 
use net savings estimates to 
influence or redirect program 
design or implementation? 
[That is, what implications 
do their responses to the 
estimates have for program 
design, implementation, 
revision?]  

Program planners Y/N ASK 
Program implementers Y/N ASK 
Energy regulators Y/N ASK 
Air regulators Y/N ASK 
Legislators and other policy 
makers 

Y/N ASK 

Stakeholder groups [IF YES, ask to name which 
types of stakeholder groups; 
If necessary, probe as 
examples: environmentalists, 
rate payer alliances, social 
justice advocates, industry 
groups] 

DO NOT ASK 

Ratepayers Y/N DO NOT ASK 
General public Y/N DO NOT ASK 
 

5. In what way do the current approaches to estimating net savings meet current reporting and 
policy needs?  What about evolving policy needs?  [PROBE: specifics on what is missing, if 
anything]?   [USE THE FOLLOWING GRID AS CHECKLIST TO MAKE SURE HIT ALL 
CATEGORIES] 
Policy or Reporting Need Current Needs Evolving Needs 
Energy savings goals 
(programmatic) 

  

Energy savings goals (state 
or regional) 

  

Air emissions   
Carbon emissions   
Other GHC emissions   
Other reporting needs    
 (specify other need)   
 (specify other need)   
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6. What level of resources should go into estimating net savings, compared to other evaluation, 
monitoring, and verification activities?  [PROBE: estimating gross savings; assessing non-
energy benefits; market characterization and assessment; process evaluation, variations by 
program type or structure, time evaluators spend estimating net savings versus other goals of 
evaluations]  Why?  How much should cost weigh into deciding among various approaches 
to estimating net savings? 
 

7. In the changing environment in which some states call for decreased energy use rather than a 
decreased rate of growth—are net savings estimates important?  Do net savings estimates 
have a role to play?  If so what?  If not, why not?  Is it vital to determine causation and to 
attribute particular savings to individual programs in this environment? Why or why not? 
[For example, Massachusetts has goals of reducing electricity use by 2.4% annually and 
natural gas use by 1.15% annually for the next three years.  Climate change goals entail 
reductions in carbon output, not just reduced growth.] 

 
8. Are there any situations in which net savings estimates are not appropriate?  If so, what 

situations, and why are net savings estimates not appropriate?    
 

9. What would be the benefits and drawbacks of moving toward a consistent definition of net 
savings and its various components? [For example, consistent inclusion or exclusion of 
various types of free riders and spillover, market effects, relation to codes and standards;. 
regional, state, national, ISO level, air quality zones] Should the Northeast region attempt to 
have regional guidelines/recommendations for defining net savings?  Why or why not? When 
should that happen? What would you recommend as the best regional definition of net 
savings?   

 
10. What would be the benefits and drawbacks of moving toward consistent methods across 

states for estimating net savings?  Should the Northeast region attempt to have regional 
guidelines/recommendations for calculating and reporting net savings?  Why or why not? [IF 
THERE SHOULD BE GUIDELINES] When should that happen? At what level is 
consistency needed? [PROBE: regional, state, national, ISO level, air quality zones] What 
would such consistency look like? [PROBE: Is it one size fits all across states and programs, 
a set of parameters to be measured but exactly how varies across programs or states, a 
mixture?  Explain and provide examples.]   

 
Thank you for your time today.  The report will be posted on the NEEP EM&V website when 
the project is finalized.   
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A.2 Interview Guide for Air Regulators 
Energy efficiency program administrators and evaluators are frequently called on to estimate 
the impact the program had above and beyond what would have happened in the absence of 
the program. This is also called the net impacts of the program. Net impacts can be estimated 
using many different methodologies and are the source of some controversy. 

1. As an air regulator, are you interested in current values of air emissions (how much is 
emitted) or reductions in air emissions, which necessarily compare to some baseline? 
Both? Something else entirely?  

a. [If baseline] What baselines do you use? 
b. Are you aware of any differences by region regarding interest in current value vs. 

reductions? 
2. Is it important to understand what led to observed reductions in air emissions or estimated 

greenhouse gas reductions, or is it important to document only that the reductions have 
occurred? Is it important for the air quality community to know the source of GHG 
reductions—say whether reductions came from utility energy efficiency programs or 
from other emission reduction initiatives? 

3. One air regulator we spoke with has told us, in effect: “What we need from the energy 
efficiency community is an estimate of MWh (or therm) savings across the region that 
has been consistently measured by all parties reporting savings in the region. We will 
take that estimate and convert it to emissions and do our work. We’ll yield to the energy 
efficiency community issues of how the estimates are calculated.” Does this statement 
reflect your views? The views of your colleagues? Why or why not?   

4. How do you need energy savings reported? Are simple estimates of MWh and therm 
savings sufficient, or do you need savings reported by various categories, under certain 
conditions, or by when the savings occur (time of the year and time of day)?  [IF THEY 
DON’T SEE THE NEED FOR SAVINGS BY TIME OF DAY AND YEAR, SAY:  
“One reason for having savings estimates by time of year and time of day is that, for 
example, savings from residential lighting programs might occur mostly on winter 
evenings and mornings when much of the demand is met by generation sources with low 
or no emissions, such as nuclear or hydro, whereas savings from air conditioning 
programs might occur mostly on hot summer days when much of the demand is met by 
peaking plants with higher emissions.”] 

a. Are there air resource terms or reporting formats that the energy efficiency 
community should become conversant in? If so, what? 
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