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1. BACKGROUND OF EM&V
1.1 INTRODUCTION
Evaluation, Measurement and Verification (EM&V) has been an integral component of the efficiency programs in
Massachusetts since their inception. The robust EM&V framework has led to verifiable energy efficiency savings and
benefits and has supported continuous improvement in the delivery of cost-effective programs. Over time, the EM&V
process has become more rigorous and strategic and has incorporated a long-term evaluation planning approach. Recently,
substantial EM&V research has been conducted by the program administrators (PAs). From 2013 to 2017, the PAs
completed 1741 EM&V studies at a total cost of $78.9 million2.
The EM&V studies are managed by the Evaluation Management Committee (EMC). The EMC is a collaborative group of PAs
and the Energy Efficiency Advisory Council (EEAC or “Council”) EM&V consultants. The statewide process for planning
energy efficiency activities for 2019 to 2021 represents a good opportunity for the EMC to reaffirm its priorities and commit
to continuing improvements in its evaluation approaches. To that end, this 2019–2021 Strategic Evaluation Plan (SEP) lays
out the EMC’s strategy for EM&V activities from 2019 to 2021, including priorities for research and policies to guide
decision making and approaches to EM&V.
This strategic exercise is particularly important given the maturation of programs and rapid changes in markets (e.g.,
lighting and HVAC). Demand side management (DSM3) programs in the 2019–2021 SEP are expected to experience
substantial changes in terms of the types and depth of programs that will be delivered, such as moving upstream, demand
response (DR), and energy optimization. The EMC needs to be agile and responsive to program needs as they adjust to
changing conditions, and do so in a way that is efficient, reasonable, and valuable. Toward that end, recent experience has
uncovered some aspects of the policies and processes of EM&V in Massachusetts that the EMC plans to refine for the next
three-year period, as discussed in the sections below.
By improving planning and processes, the EMC will have the ability to carry out and manage well-developed, transparent,
and rigorous EM&V studies that are useful, practical, and appropriate to DSM programs. These improvements include
considerations on how to select new evaluation studies that will provide the most value to programs and ratepayers, as
well as changes in policy that will give increased flexibility and confidence to verify savings and make continuous program
improvements in a practical, sustainable way.

1.2 EM&V STUDIES
EM&V refers to the systematic collection and analysis of information to document the impacts of DSM programs and
recommend improvements in program design and delivery. In Massachusetts, EM&V is divided into three major research
areas: Residential; Commercial and Industrial (C&I); and Special and Cross-Cutting (SCC). These research areas are discussed
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Source: Completed studies from 2012–2016 annual reports and 2016–2018 SEP.
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Source: Mass Save Data from 2013 to 2016 for both electric and gas EM&V. Includes evaluation staff salaries, which account for
approximately 10% to 20% of the total.
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This document generalizes future efforts to include energy efficiency and demand response.
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in Sections 5, 6, and 7 below. EM&V includes the following types of studies, which are often conducted in coordination with
each other:
•

•
•
•
•

•
•
•

Impact evaluation refers to the measurement of gross energy and demand (electric and natural gas) savings
achieved within overall program populations. Impact evaluations may also include the study of key impact factors
to estimate savings, such as in-service rates and other resource savings, including water and non-utility fuels (e.g.,
propane and oil).
Baseline studies refer to specific research to determine baselines, such as industry-standard practice baselines.
Baseline research is sometimes conducted at the same time as impact evaluation studies.
Net-to-gross (NTG) studies refer to specific research that quantifies program influence by estimating free-ridership
and the various components of spillover (e.g., participant and/or non-participant spillover).
Market effects evaluation refers to the measurement of the effects that programs or measures have on the
structure and functioning of their target markets (e.g., changing product availability and pricing).
Non-energy impact (NEI) studies refer to research that estimates NEIs of DSM measures, including participant and
utility benefits. These benefits include operations and maintenance (O&M), comfort, productivity, avoided
arrearages, etc.
Cost and measure life studies include research to determine the total and incremental costs and lifetime of DSM
measures.
Market characterization refers to the systematic assessment of product and service markets for the purpose of
improving the design and effectiveness of programs targeting those markets.
Process evaluation refers to the systematic assessment of programs for the purpose of documenting their
operations and developing recommendations to improve their effectiveness and design. It may also include
marketing studies to understand the effectiveness of various marketing approaches.

1.3 PURPOSES OF EM&V
Fundamentally, EM&V is used to meet regulatory commitments to the Department of Public Utilities (DPU) and the ISO
New England (ISO), as well as providing ratepayers and stakeholders confidence that programs are effective and that
estimates of claimed savings are credible. The EMC will continue the evaluation framework that has successfully resulted in
high-quality, independent EM&V efforts. It is critical that the programs are evaluated, measured, and verified in a way that
provides confidence to stakeholders, including the DPU, the ISO, the EEAC, the public, and internal PAs’ departments4.
The key purposes of EM&V are to ensure accurate and credible impacts, determine cost effectiveness, and support
continuous program improvement, as shown in Figure 1 below. These purposes are interactive and are all equally
important.
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Such as load forecasting, planning, program implementation.
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1.3.1 ENSURE ACCURATE AND CREDIBLE IMPACTS
EM&V ensures that program impacts reported to stakeholders are credible and sufficiently accurate for decision-making.
Program impacts include gross resource savings, NTG factors, measure lives, and NEIs. These impacts are credible to
stakeholders when the results are fact-based and reproducible and when the information is communicated in an
understandable, transparent way that identifies actionable steps and key sources of uncertainty and limitations.
The primary studies that support this purpose are impact, NTG, market effects, NEI, and baseline studies (see Section 1.2).
Yet, EM&V research is interactive and other studies also support this purpose, as shown in Table 1 below.

1.3.2 DETERMINE COST EFFECTIVENESS
The determination of cost effectiveness is important for ensuring that the programs are an effective use of ratepayer funds.
EM&V calculates the costs associated with DSM programs by researching total and incremental measure costs. Using the
credible impacts described above, ratepayer-funded programs are determined to be cost effective if their benefits are
greater than their costs (or the ratio of benefits to costs is greater than 1). The primary EM&V studies that support this
purpose are cost studies, as well as the impact studies listed above.

1.3.3 SUPPORT CONTINUOUS IMPROVEMENT
EM&V identifies strengths, limitations, and areas for program improvement to ensure that programs are valuable for
ratepayers and other stakeholders. These studies help identify if programs are well-designed, well-run, and beneficial to
customers. This type of research is focused on the future and how programs can improve to better serve customers, adjust
to changing conditions, and achieve program goals. The primary research types for this purpose are process evaluation and
market characterization studies, although many other types of research inform continuous improvement, as shown below.
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Table 1: EM&V Purposes and Studies
Studies/Purposes

Ensure Accurate,

Determine Cost

Support Continuous

Credible Impacts

Effectiveness

Improvement

Impact Evaluation





✓

NTG Studies







Baseline Studies



✓

✓

Market Effects Evaluation





✓

NEI Studies





✓



✓

Cost Studies
Measure Life Studies



Market Characterization

✓



✓

Process Evaluation



Legend: Primary Purpose , Secondary Purpose ✓

1.4 PRINCIPLES OF EM&V
EM&V must meet the purposes described above and uphold the principles of being valuable, high quality, reasonable, and
cost efficient. These principles do not have a hierarchy; each principle is equally important and therefore a balance is
required to maintain them concurrently. For example, if EM&V raises the expectation of accuracy too high, it can impose
unnecessary time and cost burdens on vendors and customers and can result in program barriers, which prevents
meaningful projects from moving forward. Similarly, if EM&V research is overly focused on cost efficiency, it could lead to
studies of insufficient quality that are not valuable to stakeholders.

1.4.1 VALUABLE
EM&V provides value to all stakeholders, maintaining a key focus on benefits to ratepayers and program implementation.
In order to provide value:
•

EM&V is communicated effectively, which means the research is transparent, understandable, timely, and
actionable.

•

EM&V focuses on key evidence regarding programs and markets and is inclusive of future needs, recognizing that
understanding the past is a way to make improvements for the future.

•

EM&V is relevant to the underlying program or measure and consistent with the tracking and reporting
approaches of the PAs, whenever possible.

1.4.2 HIGH QUALITY
EM&V is executed with independence and high quality throughout all aspects of its planning, implementing, and reporting.
It adheres to standard methods for conducting EM&V of energy efficiency programs, including leveraging resources like the
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Uniform Methods Project and International Performance Measurement and Verification Protocols, where relevant. It also
adheres to the ISO’s requirements for measuring and verifying reductions in demand, particularly for statistical precision
and accuracy, as well as specifications for measurement of equipment. Where existing methods are not sufficient,
development of new EM&V approaches may be considered as long as the other principles are upheld. EM&V methods are
clearly documented and defined, which supports consistency (across state, sectors, and programs), reduces evaluation
time, and mitigates risk of differences between evaluation and program implementation assumptions.

1.4.3 REASONABLE
EM&V meets its purposes (credible impacts, etc.) in a way that is reasonable and sufficient for decision-making needs. The
effort and rigor of studies vary to account for issues such as amount of savings relative to the portfolio, level of uncertainty,
participant population sizes, data security, and intended usage of results. Approaches are structured to deliver accurate
results but avoid introducing false precision (i.e., numerical data that imply better precision than is justified by the
research). EM&V is as simple and understandable as possible, being sensitive to unnecessarily increasing complexity in
methodology, especially when such complexity (or additional studies) will not add meaningful improvements to accuracy.
Generally, EM&V tries to minimize burden (e.g., telephone surveys and site visits) on customers, including financial burden,
time, and effort. The number of studies is manageable for the EMC, and the resulting findings and recommendations are
actionable and manageable for program implementation staff.

1.4.4 COST EFFICIENT
As with other DSM activities, EM&V must be cost efficient for the ratepayers, ensuring that evaluation resources are spent
effectively. This condition means that the effort of EM&V is justified by the value of the information it produces and that, as
studies increase in cost, their associated value also rises.

1.5 EM&V FRAMEWORK
Consistent with past three-year plans and the Council’s September 8, 2009 EM&V Resolution, the PAs propose to continue
the evaluation framework that has successfully allowed the EMC to engage in high-quality third-party EM&V efforts. The
Council and the PAs find that it is critical that the programs be evaluated, measured, and verified in a way that provides
confidence to the public at large that the savings are real and in a way that enables the PAs to report those savings to the
DPU with full confidence. Additionally, the Council stated that there is a need to ensure both the reality and the perception
of the independence and objectivity of EM&V activities, as well as a need to help ensure consistency, timeliness, and
credibility of the results. Accordingly, the Council will continue to have an oversight role over the EM&V activities of the PAs
to ensure the objectivity and independence of those activities (and the perception of such) and to help ensure consistency,
timeliness, and credibility. The Council’s oversight role will be accomplished through the Council’s EM&V consultants
(“EM&V Consultants”), a team of third-party expert consultants that has primary responsibility for working with the PAs to
plan and implement high-quality EM&V activities in Massachusetts.
The PAs will maintain a statewide focus to the maximum extent possible, will review EM&V budgets with the EM&V
Consultants, and will integrate electric and gas evaluation efforts to the maximum extent possible. The PAs will be the main
mechanism for contracting with the independent evaluation contractors and will work with evaluation contractors to
maintain privacy of customer data.
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1.5.1 EVALUATION MANAGEMENT COMMITTEE (EMC)
The PAs and the EM&V Consultants established the EMC to be similar to other management committees. The EMC serves
as a steering committee for statewide evaluation issues, providing guidance and direction to each of the evaluation
research areas. The EMC works to plan, prioritize, and delineate the research studies to be undertaken over the three-year
plan period.
The PAs and the EM&V Consultants have worked to consistently improve the EM&V process over time. As issues arise, the
EMC has established working groups to review and address new topics, areas of concern, or disagreement. For example, in
2017 the EMC realized that DR evaluations were being completed by individual PAs, along with EM&V Consultants, and only
final results were shared with the full EMC. In response to that issue, the EMC formed an EM&V DR subcommittee that
includes a member of each electric PA and members of the EM&V Consultant team. This group has helped ensure that the
EMC is up to speed on all issues. The EMC will continue to establish appropriate working groups to address issues as they
arise and keep the EM&V process running smoothly.

1.5.2 APPEALS PROCESS
The PAs and the EM&V Consultants will continue to work diligently to reach a consensus on evaluation issues. Areas of
difference may arise, however, that cannot be resolved through consensus during the ongoing interactive process between
the EM&V Consultants and the PA evaluation staff. In this instance, authority for decision-making will reside with the EM&V
Consultants and the Council.
An appeals process has been established to enable the PAs to fulfill their responsibility of reporting program savings to the
DPU with full confidence. Under the appeals process, the PAs may bring decisions made by the EM&V Consultants or the
Council to an Appeals Committee for review and resolution. The Council forms the Appeals Committee, whose
responsibility is to hear the matter under dispute and rule so that the study may proceed in a timely way. In general, it is
expected that this review process will be completed within 72 hours once an issue is elevated to the Appeals Committee.
The Appeals Committee will consist of three voting members of the Council, including the Department of Energy Resources
(DOER). Consistent with general Council proceedings, the Appeals Committee will include and consult with, in both
deliberations and decision-making, a representative of both the PAs and the Council’s consultant team, neither of whom
shall have a vote in the standing committee. The Appeals Committee will review the issues related to the disputed matter,
hear from the PA evaluation staff and EM&V Consultants, and make a determination on the outcome of the matter. The
decision will be recorded, along with a description of the applicable issues. The participants in the appeal will sign the
record of the decision, indicating their acceptance and the representation of the issues and the decision. In exceptional
cases, where the PAs perceive there to be significant risk to their ability to manage the energy efficiency programs in the
near term, the PAs will note their disagreement with the decision of the Appeals Committee on the record of the decision
and reserve the right to immediately petition the DPU on the Appeals Committee’s decision. The PAs shall be able to submit
any such documents to the DPU in conjunction with the filing of the three-year plans, mid-term modifications, and term
reports. The DPU will be able to review the record of this decision in its review of three-year plans, mid-term modifications,
plan-year reports, and term reports.
As discussed below, the EMC has been a key component to keeping communication channels open. To date, all major
disagreements have been resolved through a data-driven consensus process. It is a testament to the hard work and
collaborative engagement of the PAs and the EM&V Consultants that the appeals process has not been invoked to date.
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2. EM&V SUMMIT AND KEY STRATEGIC ISSUES
2.1 EM&V SUMMIT OVERVIEW AND FINDINGS
To encourage early participation in the evaluation planning process, the PAs hosted a Strategic Evaluation Planning Summit
(Summit) in December 2017. The Summit provided a forum for the EMC, DOER, the Residential Management Committee
(RMC), C&I Management Committee (C&IMC), evaluation contractor teams, and EM&V Consultants to identify emerging
evaluation topics and activities. The following list represents key issues discussed during the Summit:
•
•

•
•
•
•
•
•

It is important to maintain the collaborative environment of the EM&V framework.
Improved communication and collaboration between evaluation and implementation is needed, such as
presenting evaluation results in a timely manner and providing more Quick Hit (or “fast track”) studies to inform
program design.
Improved prioritization of studies would be valuable, such as creating a prioritization framework and having a
champion for each study.
Reporting improvements are needed, including clearer definitions, templates for recommendations, and
justification for why the recommendation is needed.
Baselines need to be credible, and additional policy and discussion are needed on industry-standard baselines.
Important new technologies and emerging issues should be considered, such as DR, electric vehicles, load shapes,
and energy optimization.
Research and savings claims of market effects should be facilitated by including development of program theories,
as well as determination of market effects data acquisition and research needs early in the program life cycle.
The approach to NTG coordination should remain flexible. Typically, the SCC research area should serve as an
advisor for all NTG studies, but studies are led by the research area (i.e., residential, C&I) contract groups,
particularly when the NTG is combined with impact and/or process evaluation. However, complex studies or
studies trying new methods are typically completed by the SCC team.

The following sections provide additional insights into key strategic topics. Additionally, the near-term priorities listed in
Sections 5.3, 6.3, and 7.3 below were generated through collaborative discussions at the Summit and subsequent
discussions with stakeholders. In order to maintain alignment with the three-year planning cycles, it is anticipated that
Summits will continue to be held prior to the beginning of each three-year cycle in order to support subsequent planning
activities.

2.2 MARKET EFFECTS
The PAs currently implement a number of measures through upstream delivery paths and are considering adding to these
offerings in the next program cycle. While these offerings aren’t specifically identified as market transformation programs,
all of them have been designed with the goal of impacting availability, pricing, awareness, promotion, and ultimately sales
of energy efficiency equipment, which are typically considered market transformation indicators. The PAs have also offered
incentives/rebates through downstream strategies for measures where there is potential that the programs helped move
standard practice to higher levels of efficient equipment.
The EMC plans to take a more proactive, deliberate, and structured effort to measure market effects and market
transformation. The EMC will continue to discuss the research framework and potential approaches with the independent
evaluators and other stakeholders. In particular, the EMC is aware that market effects research must be guided by a
program theory and the research should begin early in the lifecycle of the measure or program, and there must be
sufficient data and evidence to support market effects claims. In addition, the use of Delphi panels to synthesize data and
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construct the counterfactual has proven helpful for prior market effects studies and will be considered for future studies.
The EMC will continue to have a productive dialogue to make it possible for programs to measure and claim savings where
they have in fact influenced markets.

2.3 BASELINES
Massachusetts has recognized that baselines (i.e., the condition that would have existed absent the installed measure) may
differ from relevant state/national codes or standards and therefore has moved towards an Industry Standard Practice (ISP)
baseline approach. This is particularly important for electricity savings, which must be consistent with the requirements of
the ISO for the bidding of demand reductions into the Forward Capacity Market. The ISO requires that baseline for
efficiency projects be defined by the applicable efficiency code or standard. Where there is no code or standard, or if the
ISP is more stringent than the relevant code or standard, the ISP is used as the baseline.5
To help clarify the procedures for estimating and applying the proper baseline, Massachusetts has recently commissioned a
number of evaluation projects, including a study to help define a baseline framework (C&I Project 64) and a study
examining the relationship of baseline and NTG (C&I Project 73C). Massachusetts has also commissioned a number of
recent ISP studies for residential and commercial lighting, commercial boilers, infrared heaters, and air compressors.
As part of the 2019–2021 program cycle, the EMC expects to continue to conduct ISP studies on selected measure types.
The EMC will consider criteria such as whether a measure is unique or a commodity measure, the existence of an
intermediate efficiency level (i.e., between a code/standard and the program efficiency level), and evidence of non-code or
standard practices in determining which measures merit study in the ISP framework. In addition, the EMC may apply criteria
similar to those used in the prioritization framework (see Section3.3). The EMC will also try to integrate baseline and NTG
research together, in order to mitigate the potential for double counting any shifts in the market or free-ridership effects
that may be reflected in both baseline and NTG research, and in order to understand the influence of PA programs on
changing standard practices. This integration effort may be conducted through a modeled partial net approach, which
would explicitly incorporate baseline and NTG together rather than applying both separately.

2.4 LIGHTING RESEARCH CHANGES
From 2016 to 2018, the EMC conducted a comprehensive research agenda for the lighting market, including approximately
20 studies over the three-year period. These studies included on-site saturation studies, supplier interviews, sales data
analysis, market adoption model development, shelf stocking, lighting decision making, market scans, and NTG analysis. The
goal of these studies was to gather as much intelligence about the lighting market as possible to help inform the 2019–2021
plans. Yet, it was also envisioned that the research would be front-loaded early in the planning cycle. Therefore, significant
research was conducted in 2016, with a reduction in effort in both 2017 and 2018.
Based on the draft 2019–2021 Energy Efficiency (EE) Plan, the EMC has decided to further reduce the effort spent on
lighting research for the 2019–2021 period due to expected significant transformation of the lighting market resulting from

5

ISO-NE recently revised its Manual M-MVDR, Measurement and Verification of On-Peak Demand Resources and Seasonal Peak Demand
Resources, whereby effective October 4, 2018, the baseline has been standardized between early replacement and replace on failure
measures to be standard practice only if there is no applicable state code or federal energy efficiency standard (i.e., not whichever is
most stringent). The EMC will investigate how best to address this change during the next term.
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the rapid market adoption of light emitting diodes (LEDs), as well as the likelihood of federal standards. Yet, the EMC will
continue to conduct some research on the lighting market (see Sections 5.3.3 and 6.3.3Error! Reference source not found. f
or more on planned research in the residential and C&I research areas), including sales data analysis, as well as less
frequent on-site saturation studies and supplier interviews.

2.5 EMERGING ISSUES
A number of research areas could rise to importance as part of the 2019–2021 EE Plan but, at the time of this SEP, are still
under development. Potential areas include:
•

•
•

Energy Optimization. The PAs will include energy optimization (i.e., the expansion of cost-effective measure
options across multiple fuels, including delivered fuels to electricity or gas, in order to reduce overall home energy
use and costs) in the 2019–2021 EE Plan, which may require changes to evaluation practices.
Standards Advocacy. The PAs may initiate an effort to promote higher standards for selected products.
Demand Response (DR). DR programs may be a more prominent component of program offerings in 2019–2021
term.

The EMC will monitor these areas as they develop and modify updates to this SEP as more information becomes available.

3. PLANNING FOR EVALUATION
3.1 PLANNING PRINCIPLES
Collaboratively, the EMC considers multiple factors in planning EM&V studies, which collectively are utilized to assess
potential evaluation activities, identify priorities, and determine the appropriate timing of all evaluation efforts. These
factors are consistent with the EM&V principles described in Section 1.4 (i.e., valuable, high quality, reasonable, cost
efficient) and are used in the prioritization framework described in Section 3.3. Factors considered by the EMC include:
•

•

•

Importance. The EMC will allocate evaluation resources to research questions that have a significant impact on
DSM investments or that directly inform significant policy questions and stakeholder interests. Key indicators of
this include:
o Magnitude of savings (energy and demand)
o Expected/potential future savings trend
o Implementation requests
o Regulatory requirement/political sensitivity
History. The EMC will leverage existing research before investing in additional research, including previous
evaluation research conducted in Massachusetts and relevant research from other jurisdictions. Key factors
include the age of the most recent study and the stability of evaluation results over time.
Uncertainty. The EMC will allocate evaluation resources to research questions with the greatest uncertainty.
Uncertainty may be due to shifts in markets, technologies, or baselines; program implementation changes; or
uncertainty in impact factors.

In addition to the factors described above, there are three additional considerations when establishing the evaluation
research portfolio. These include:
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•
•

•

Balance. The EMC undertakes a mix of studies each year, in terms of the evaluation study types (e.g., impact,
process, NTG, market effects), fuel types, and programs to be evaluated.
Flexibility. Unanticipated, but not yet known or identified, evaluation efforts may arise over time. To ensure that
these issues may be addressed, the PAs will allocate sufficient resources for unplanned ad hoc evaluation efforts,
including Quick Hit studies. The EMC develops evaluation plans with flexibility to add evaluation activities (such as
pilot evaluations or assessments of the effectiveness of mid-year program design changes) without compromising
the timing and quality of concurrent evaluation work.
Differences. The EMC recognizes that there can be legitimate reasons for variations in findings of statewide studies
within small vs. large PAs, gas vs. electric PAs, or within definable economic/demographic areas of the state. When
appropriate, evaluation research activities may be implemented in a manner that ensures consideration,
identification, and documentation of any such legitimate differences.

In Massachusetts, EM&V is divided into three major research areas: Residential, C&I, and SCC. Planning strategies used in
each of these areas are discussed below.

3.1.1 RESIDENTIAL
For residential efforts, the specific strategy for planning impact evaluations is dependent on three things: the size of each
core initiative or end-use; when each core initiative or end-use was last evaluated; and whether or not the program has
undergone recent and significant changes. Particularly large programs or major end-uses within programs may be evaluated
on a more frequent basis to ensure the largest contributors to savings in the statewide portfolio are accurate. In addition,
the PAs and EM&V Consultants may consider evaluating smaller programs, even if the program represents only a small
portion of the portfolio savings. Finally, if a program undergoes significant changes or is newly developed, the EMC may
consider completing an evaluation to understand how well the program is performing and identify any issues with the
delivery as early as possible.

3.1.2 COMMERCIAL AND INDUSTRIAL (C&I)
Historically, the strategy for planning impact evaluations in the C&I sector has largely mirrored that of Residential. However,
during the 2016–2018 period, the EMC coordinated on development of a revised impact framework, the goal of which was
to ultimately shift impact evaluation planning to a more frequent and/or rolling approach. In doing so, the EMC anticipates
feedback from these evaluations to be timelier due to smaller sample sizes and associated ease of execution, while also
being of greater benefit to stakeholders such as the PA implementers. Outside of the impact evaluation space, it is the
EMC’s intent to test a more systematic approach to study planning, which may include adoption of a screening tool and/or
process to vet ideas prior to studies moving forward, consistent with the prioritization framework in Section 3.3 below. It is
anticipated that this approach will produce a study list that will provide the most value for all stakeholders.

3.1.3 SPECIAL AND CROSS-CUTTING (SCC)
For each SCC topic area, specific planning strategies may vary. Work in this area may cross multiple topics to identify
overarching market trends and consumer behavior. When determining whether the EMC should evaluate a specific subject,
some of the factors considered include, but are not limited to, the following:
•

Ensuring that process and impact evaluations are performed as appropriate based on the defined goals of each
delivery model.
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•
•
•

Quantifying market effects where necessary data are available for programs identified as being likely to induce
measurable market effects.
Providing program planning, implementation, and evaluation staff with the market information they need to
maximize market effects from program activities.
Continuing to re-examine the most-appropriate approach for estimating NTG, researching what is driving
differences in NTG ratios by end-use and over time, and repeating NTG studies as needed.

Some additional SCC work is typically developed on a short turnaround, ad hoc basis. This work may include literature
reviews or surveys of programs in other jurisdictions and other smaller scale work designed to inform implementation
efforts or program strategy. Another priority of this research area is to retain the flexibility to respond to new efforts in the
field to provide appropriate and timely evaluation support.

3.2 STAGES OF EVALUATION
The stages through which a project moves from being an initial concept to being completed are shown in Table 2 below.

Table 2: Stages of Evaluation
Stage

Document
Under Review

Description

Stage One:
Conceptual
Framework

1-Page
Summary

Document provides conceptual framework for the project, including a very
high-level budget and timing, as well as the objective or goal.

Stage Two:
Preliminary
(High-Level)
Work Plan

2- to 3-Page
Summary

Work plan provides strategies to meet objective, including more detail on
the potential research design, level of effort (number of surveys, site
visits), and budget/timing. This step is used only for projects where there
were major issues or concerns with the Stage One plan.

Stage Three:
Detailed Work
Plan

3- to 25-Page
Work Plan

Work plan provides detailed sampling and analysis plans, specific staffing
needs, and milestone deliverables.

Stage Four: In
Progress

Status Report

Status reports are prepared consistently with the work plan; there may be
detailed planning occurring simultaneously with execution on early tasks.

Stage Five:
Reporting

Draft Report

Reporting includes the period from draft report through final report and
any review/communications/meetings in between; also includes
paperwork for submittal.

Stage Six:
Complete

Final Report

Report is finalized and either filed or ready to be filed with the DPU.

There are multiple planning stages since there is a need for projects to proceed incrementally from concept to preliminary
work plan to detailed work plan. By proceeding incrementally, the PAs and EM&V Consultants are not only able to better
manage the stakeholder review process but effectively stage studies across the three research areas.
The methods by which stakeholders are engaged can vary based on the stage of evaluation. The PAs have hosted strategic
evaluation planning meetings to encourage participation in the early stage of the evaluation planning process and solicit
input from a wide variety of program stakeholders. Additionally, there is active engagement with both program
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implementers and policymakers to identify additional key research needs and to further refine project recommendations
developed at the strategic evaluation planning meetings.
Much of the stakeholder engagement happens through the RMC and C&IMC and associated subcommittees. For projects in
Stage One, one-page summaries are developed and shared with the management committees. Progress on projects in
Stages Two, Three, and Four (preliminary and detailed work plans and in progress) is also provided to the management
committees. For projects in Stage Five, draft reports are shared with the management committees.
Input from non-utility stakeholders represented on the Council generally flows through the EM&V Consultants. A
representative from the EMC attends RMC and C&IMC meetings as frequently as possible in order to facilitate coordination
and solicit feedback from the various management councils and working groups.

3.3 PRIORITIZATION FRAMEWORK
In order to ensure the most important ideas become studies, the EMC has developed a study prioritization tool and process
to enable the prioritization of studies within a plan term and/or plan year. The tool combines quantitative and qualitative
factors to develop an overall score for each study concept. Based upon these scores and subsequent deliberation amongst
the working groups and EMC, collective decisions are made regarding which studies will move ahead.
This process was used in the development of this SEP and the resulting prioritized studies are included in the planned
research sections for each research area (Sections 5.3.3, 6.3.3, and 7.3.3). This planned research reflects new studies to
begin in the first year or two of the term (2019 to 2020) and is not intended as an exhaustive representation of research
studies to be undertaken throughout the entirety of the three-year term. To ensure flexibility and adaptive management in
the planning process, the prioritization framework also will be used within the plan period as new studies are proposed.
This will allow the evaluation studies to best reflect changes in programs, markets, codes/standards, and policies that occur
during the term and cannot be predicted at this time.

3.3.1 BACKGROUND
The study prioritization process was developed by the EMC in order to apply a higher degree of rigor and transparency to
the process of deciding which evaluation studies will be undertaken under the statewide evaluation framework. Previously,
the EMC and research area subgroups considered ideas for studies as they were suggested on an ad hoc basis by various
stakeholders. The 2016–2018 SEP established principles regarding the priority of potential evaluation research, but these
principles were not integrated into a scoring tool. The study prioritization process described below addresses this challenge
by laying out the indicators, scoring, and process to be followed when considering study concepts brought forward during
the three-year planning process, as well as ideas that arise during a term.

3.3.2 OVERVIEW OF THE STUDY PRIORITIZATION TOOL
Each proposed study is described, characterized, and rated on key value factors such as savings, uncertainty, and priorities
in the study prioritization tool (Tool). To develop the Tool, the PAs adapted the Massachusetts Commercial and Industrial
Gross Impact Evaluation Framework6, which uses a spreadsheet-based scoring and prioritization tool that was reviewed and

6

DNV GL, Massachusetts Program Administrators and Energy Efficiency Advisory Council, May 2017.
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tested by stakeholders. In developing the Tool, the PAs adjusted this framework to account for all sectors and types of
studies.
Primary elements of the framework include basic study information, key indicators, scoring, and indicator weights, as
described below. Please refer to Appendix D for a complete list of key indicators and weights.
Basic Study Information. Each study is described with basic information such as study name, study type, research area,
sector, fuel type, underlying program and initiative, technology type, brief description, and study champion (i.e. someone
who is supportive of the study).
Key Indicators. Each study is rated on key indicators of relevance, uncertainty, and priorities. These factors include:
•
•
•
•
•
•
•
•

Magnitude of savings (energy and demand)
Age of most recent study
Expected/potential future savings trend
Market/technology/baseline Shifts
Program implementation changes
Uncertainty of impact factors
Regulatory requirement/political sensitivity
Implementation requests

Scoring Definition. Studies are scored individually on a 1 to 5 basis, with a score of 5 indicating the highest need for
additional research. Guidance is provided on each key indicator to support consistency among users. To account for
nuances of fuels and study types, “Not Applicable” (NA) is allowed at the Study Champion’s and research area team’s
discretion.
Indicator Weights. The score for each indicator is weighted to calculate aggregated study scores, which are ranked overall
and by fuel type and research area. There are three weighting schemes, which apply to different study types and have
different priorities:
•

•
•

Weight 1 is used for the following study types: baseline, impact, cost (incremental or total depending on the
baseline), market effects, measure life, NEIs, and NTG. Weight 1 is also used for combination studies if a market
characterization or process component is integrated into the study. This weighting scheme places highest priority
on magnitude of energy savings, expected/potential future savings, and market/technology/baseline shifts.
Weight 2 is used for market characterization and process studies. This weighting scheme places highest priority on
program implementation changes, market/technology/baseline shifts, and expected/potential future savings.
Weight 3 is used for DR studies. This weighting scheme places highest priority on magnitude of demand savings,
expected/potential future savings, and market/technology/baseline shifts.

The PAs will update the Tool and its components on an as-needed basis to remain relevant with current policy priorities.

3.3.3 THE STUDY PRIORITIZATION PROCESS
The following section describes the process by which study concepts are be prioritized.
1.

The concept for a study is proposed by a Study Concept Originator (Originator). An Originator may be a PA
evaluator, an EM&V Consultant, an evaluation vendor, program implementation staff or consultant, DOER, or
EEAC. Alternatively, the study concept may be generated by reviewing the Tool. The Tool may be populated with
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2.

3.

4.

5.

6.

quantitative program and measure data by the PAs or EM&V contractors on behalf of PAs. A review of the data in
the Tool may bring to light certain programs, initiatives, or measures that are higher priority for evaluation.
In order to move the concept forward for consideration, it must have a Study Champion. If the Originator is not a
PA evaluator or EM&V Consultant, then the Originator hands off the concept to a PA evaluator or EM&V
Consultant who is supportive of the research and who takes on the role of Study Champion.
The responsibilities of the Study Champion are to populate and rate the study concept in the Tool7, submit the
Tool to the relevant working group8 for consideration, discuss the concept with the working group and/or EMC
(see Steps 4 and 5), and communicate back to the Originator as needed.
After receiving the Tool populated with the study concept information and ratings, the relevant working group
discuss the concept and decide whether to accept, decline, or table the concept.9,10 The group may also adjust the
ratings and note any key comments. If considering multiple concepts at one time, the working group may choose
to prioritize the concepts based upon their relative ratings, rankings, and other criteria, such as maintaining
balance between fuels and study types, likely evaluation approaches and associated costs and timelines, and other
salient factors. In contrast, if considering one study concept at a time, the score for the concept can be
benchmarked against scores from previously considered study concepts.
The EMC considers the study concepts that are sent by the working groups based upon their ratings and rankings
in the Tool as well as other criteria, such as maintaining balance between sectors, fuels, and study types; likely
evaluation approaches and associated budgets and timelines; and other salient factors. The decision whether or
not to move forward is made by building consensus through discussion.
The Research Area Lead informs the relevant evaluation vendor(s) that the study concept has been approved and
request that a Stage One plan be developed.

3.4 AVAILABLE BUDGET
The EM&V budget available to the research areas for the 2019–2021 EE Plan is projected to be in line with historical
program budget levels. Twenty percent of each sector’s available evaluation budget is allocated to the SCC research area.
In 2017, EM&V evaluation study expenditures (not including potential studies and internal labor costs) totaled
approximately $17.2 million ($12.8 million for electric and $4.4 million for gas). Therefore, for the three years of the 2019–
2021 EE Plan, the EMC recommends an EM&V study-specific expenditure of $51.6 million (i.e., three times the 2017
expenditures), which includes $38.4 million for electric and $13.2 million for gas. As mentioned above, this budget does not
include costs for potential studies or internal staffing costs.

3.5 ASSIGNED STAFF

7

If a study idea is proposed as a Quick Hit study, the prioritization step may be skipped if there is consensus among the working group
that the study should be pursued. If there is not a clear consensus, then the study idea should go through the rating process.
8

The working group should include the topic area lead, PA evaluation representatives, and EM&V Consultants relevant to the proposed
study.
9

Studies expected to require a budget less than $500,000 may be decided upon by the working group rather than being forwarded to the
EMC.
10

In the case of studies that are required for regulatory purposes, the working group and EMC will assign the study as an automatic
“Pass” and note the regulatory requirement in the Tool.
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Across the PAs, there are approximately 20 full-time equivalent employees assigned to Massachusetts evaluations, with
approximately 30 PA employees actively engaged in study oversight. The PAs currently contract with several external
evaluation experts to supplement staff. External evaluation experts are employed in addition to the evaluation contractors
that are responsible for completing the evaluations in each research area.

3.6 QUICK HIT APPROVAL APPROACH
In addition to the standard staged process of decision making, the EMC also has a Quick Hit (or “fast track”) approach to
evaluation study review and approval. This approach is used to produce answers to important researchable questions in an
expedited manner, and thus provide more timely feedback to program managers and implementation staff. These
evaluations are intended to be smaller in scope and therefore can generally be completed more quickly than a standard
evaluation.
The following provides a set of parameters that define Quick Hit evaluations. If these parameters cannot be met, the Quick
Hit study would revert back to following the staged-study process described above. This list is intended to serve as guidance
rather than an exhaustive checklist where every criterion must be met (i.e., studies that generally meet these parameters
can qualify).
•

•

•

•

•

•

•

Scope. Quick Hit evaluations need a very specific, targeted scope with one or two clearly articulated research
questions. The study could potentially focus on scoping/reconnaissance studies for larger projects. Quick Hit
studies are not suitable for complex or integrated evaluations.
Planning. The planning of Quick Hit studies is limited to improve timeliness of the research. Specifically, the Study
Champion proposes the study concept and date by which the information is needed to the working group (e.g., the
residential, C&I, or SCC working groups) for approval. If the working group approves, the study skips Stage One and
Stage Two and moves directly into an abridged Stage Three (without going through the prioritization framework
and Tool described in Section 3.3). The abridged Stage Three succinctly captures the goal of the research, the
research methodology, the timeline, and the budget. The Research Area Lead is then responsible for approving the
Stage Three plan and may leverage the working group as they see fit. If consensus to proceed with the study is not
reached in the working group, however, then the study should go through the prioritization framework to
determine whether or not to proceed to Stage Three.
Budget. Quick Hit studies have comparatively smaller budgets as compared to standard evaluations (i.e., $100,000
or less). The Research Area Lead will define an appropriate budget maximum so that the work can be completed
but small enough to dissuade scope creep.
Timeline. The timeline is an abridged timeline that all stakeholders agree to maintain. The aim is to complete Quick
Hit studies within six months or less of kick-off. This includes a hard stop on the date for the final report (e.g., study
lead to ensure any comments from others arrive on time).
Staffing and Project Management. The project should be staffed with a highly experienced lead contractor that
can work autonomously and is familiar with the topics and data involved with answering the researchable
question. The contractor should have a strong project manager to ensure no scope creep. The project should avoid
use of junior staff that need supervision and could potentially slow down the process and add cost.
Reporting and Recommendations. Output is in memo format to both distinguish from full-fledged studies and
spend less time on formalizing a report. The output of the study is flexible and informal so long as the specific
research questions are answered. Outcomes may include suggestions, considerations, or limited
recommendations. Scoping studies may make recommendations regarding future work.
Stakeholder Updates and Comment Processes. Stakeholders (i.e., research area working group and the EMC), will
be updated of the approved Stage Three workplan and project status during the study process. The comment
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process will be streamlined to expedite the review process and timely delivery of the research (e.g., only one
round of comments). The PA statewide evaluation study lead will send out reminders regarding comment
deadlines.

3.7 INTEGRATION OF RESEARCH
To support the principles of reasonableness and cost efficiency, the EMC recommends that, during EM&V planning, staff
explicitly consider how and when to integrate similar research components into a single study (e.g., impact, process, NTG,
and market characterization on one program). Combining relevant studies can have the following benefits:
•

•

•

Increased value and understanding. Combining topics into a single study can increase stakeholder understanding
of the topic, providing both the “what” and the “why” of the research concurrently. There is value to both
evaluators and program implementation teams in knowing specifically how program operations and delivery can
be improved to increase program savings or address deficiencies or poor impact results. It also results in a more
comprehensive, but succinct and actionable, set of conclusions and recommendations.
Increased study efficiency. Combining studies can reduce duplication of effort and customer fatigue, as contacts
with participants can be integrated. Contact integration can reduce evaluation costs and is an improvement for
customers. It also provides a comprehensive, single snapshot of a particular program, rather than disparate
snapshots taken at different times.
Reduced number of studies. Combining studies may be more efficient for evaluation staff management as it
reduces the number of study documents requiring review, data requests, contracting efforts, etc.

The EMC recognizes that combining studies could lead to longer study durations and increase study complexity, especially if
unrelated tasks are melded into a single study. Additionally, there may be a need for timing to be different among studies
(e.g., process evaluations may need to be conducted earlier in the program lifecycle than impact studies). In general,
however, combining studies will result in overall lower costs, increased program understanding, more actionable
recommendations, and reduced customer burden.

3.8 COLLABORATION WITH IMPLEMENTATION DURING EM&V PLANNING
Coordination between evaluation and implementation during early stage research development is important to ensure that
all stakeholders have the opportunity to provide feedback for evaluation project identification and scoping. While
coordination with implementation typically occurs in the EM&V planning stages, the approach historically lacked
standardization, such as who from implementation provides feedback and when they provide it. EMC evaluators agree that
coordination on research planning should be done in a more uniform way to ensure solicitation for feedback is consistent.
To that end, the EMC has taken the following steps toward a more formal process:
•
•
•

Inclusion of a field in Stage One Plans (see Section 3.2) which ensures that research ideas are provided to
implementation subcommittees (i.e., RMC and C&IMC) for review and comment.
At least one EMC evaluator is assigned to each implementation management committee to attend meetings,
provide feedback and present and/or discuss planned research with these groups.
EMC and PA evaluators will invite implementers to EMC and other evaluation meetings to discuss planned
research activities and solicit ideas for additional research needs.

Further refinements and improvements to proposed processes will be made throughout the 2019–2021 EE Plan.
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3.9 EM&V EARLY INVOLVEMENT
Understanding customer decision-making processes is critical to determining the baseline and often requires evaluators to
make assumptions and to rely on customers’ memory and verbal reporting, leading to issues with the confidence and
accuracy of savings estimation. In addition, pre-treatment conditions are a critical component of many early replacement or
retrofit measure impact assessments, and evaluators often struggle with developing savings based upon high-rigor data
collected ex-post.
In order to address these evaluation challenges, the PAs are exploring methods for involving EM&V in program processes in
earlier stages. Ex-ante evaluation for C&I custom projects (i.e., evaluation prior to project completion) can help address
these challenges, plus offer a number of other benefits, by:
•
•
•
•
•

Reducing downstream uncertainty in site-specific realization rates via early discussion between implementer and
evaluator on baseline characterization
Inspecting pre-retrofit conditions and characteristics that might not be accessible or recalled post-installation
Educating the implementer about evaluation methods and savings considerations
Reviewing the EM&V plan and making suggestions to gather desired data (for projects with implementer EM&V)
Obtaining timely insights to customer motivations and decision making for NTG gross assessment

Custom projects, therefore, will increasingly have the option to be brought in as part of an ex-ante review, particularly for
projects with significant savings and/or complex baselines. At the time of this SEP, this process is being piloted and the
exact details of this process are still being developed, but the PAs expect that the exact steps and details of the ex-ante
review will be more clearly documented prior to 2019. These details include:
•
•
•
•

Establishing a method for selecting projects for ex-ante review
Expediting the review process so as not to cause delays with implementation, as well as to minimize customer
burden
Determining which aspects of the ex-ante review process are binding during the ex-post evaluation process, and
which are not
Developing a method for ex-post evaluation to properly sample and weight projects that received ex-ante review,
so as not to bias the final realization rates

4. REPORTING POLICIES
4.1 REPORTING GUIDELINES
As discussed in Section 1.4, EM&V must uphold the principles of being valuable, high quality, reasonable, and cost efficient.
These principles must therefore be fundamentally evident in the work products of EM&V, namely the work plans, reports,
and other written documentation that the EMC and its evaluation vendors produce during the planning, execution, and
reporting of their research activities. EM&V reports should be transparent, concise, understandable, and actionable. EMC
will work with evaluation consultants to establish specific guidelines for report length and format in order to meet these
goals.

4.2 RECOMMENDATIONS GUIDELINES
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Evaluation studies produce several types of results that are used to help estimate savings, suggest program improvements,
and identify potential future research. Often these results are reported as three types: recommendations for PAs, policy
recommendations, and considerations.
•

•

•

Recommendations for PAs should serve one of three functions: 1) to clearly describe actionable steps that can be
taken to improve programs based on strong evidence from the evaluation findings; 2) to update quantitative
parameters used to estimate program savings; or 3) to improve program evaluability (e.g., by improving program
tracking). Recommendations for PAs are high priority, actionable, and have the potential to have a large impact.
Recommendations for PAs are used where there is some certainty that the recommended action will address the
findings revealed in the report.
Policy recommendations may be included in the evaluation report in a separate section; the EMC will not track
status of their implementation. Policy recommendations should be addressed to the policy makers with the
relevant authority for acting on the recommendation.
Considerations should be used to document possible actions that could be taken to improve programs in cases
where study findings are not as robust or do not clearly point to the needed course of action. Considerations often
include multiple options for how to respond to report findings or lay out options for a longer-term plan of action
than described in the recommendations. In addition, considerations may be used if more information is needed to
develop a clear recommendation.

Historically there have not been guidelines for how and when evaluation contractors should develop recommendations.
This lack of guidance has led in some cases to a large number of recommendations, some of which were not clear or
actionable. The EMC therefore has defined expectations and guidelines for recommendations to ensure they service the
functions described above and to clarify the difference between a recommendation and a consideration.
The EMC suggests that evaluation contractors use the following guidelines when developing recommendations.
•

Recommendations should be based on strong factual evidence from the evaluation study report. Ideally,
recommendations will draw from multiple sources of data when available. If a single source of data is the basis for
a recommendation, it should be high-quality data. When crafting the recommendation, the evaluators should
point to the specific finding(s) from which the recommendation stems. Not all findings in the report need to have a
recommendation.

•

Recommendations should be specific and actionable. Each recommendation should be clear about what problem it
is seeking to solve or the parameter it will update. Recommendations focused on program improvement should
also specify who should take what action to address what finding. If the suggested action is to keep the status quo,
this decision should be categorized as a conclusion.

•

Recommendations should have consequences. To the extent possible, each recommendation should specifically
articulate what desired outcome would be achieved by acting on the recommendation, such as increasing program
participation; increasing per-unit savings; or addressing a prominent program or Benefit Cost Ratio (BCR) gap,
inconsistency, or discrepancy. The recommendation might also articulate what is at stake by not acting on the
recommendation, such as a low realization rate, loss of customer participation, or a health/safety risk.

•

Recommendations should be short and to the point. Recommendations should appear in the executive summary
and should explicitly link the recommendation with the relevant study finding(s) or conclusion(s).

When an evaluation report produces an impact factor or other numerical value that is intended to be incorporated into the
Technical Reference Library and/or BCR model, these values will be clearly summarized in the executive summary, and a
recommendation describing the new values should be included in the list of recommendations.
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These guidelines are intended to lead to recommendations that PAs can effectively implement to achieve meaningful
program improvements. To the extent that potential recommendations do not meet these criteria, evaluators should
consider alternative approaches to reporting the information. For example, evaluators may continue to use considerations
in the report for potential actions that do not rise to the level of a recommendation, or in cases when it is not clear what
course of action would best address a finding. Considerations should also be used to identify areas of potential future
research, unless there is a gap in essential knowledge that must be addressed to improve the program or update a
quantitative parameter, in which case undertaking the research could be considered a recommendation. Considerations
will be presented to implementers alongside the recommendations but will not be tracked in the evaluation tracking
spreadsheet.
In addition to developing sound recommendations, evaluation contractors will work with PA evaluation staff to
communicate recommendations to program implementers before the evaluation report is finalized. This interaction will
allow evaluation contractors to get feedback on the feasibility of implementing the recommendations and allow
implementers to understand and ask questions about what the evaluators recommend. If an evaluation does not directly
impact program implementers (e.g., it is an evaluation focused on evaluation methodologies), this step may be skipped.
The EMC currently works with the RMC and C&IMC to ensure that implementation of each recommendation is considered
and will continue to do so. EMC will continue to track the status of all recommendations, specifically whether they have
been implemented (and if not, why not), and will file this information with the Term Year Report. As is current practice, the
EMC will ensure that an individual is assigned to track the status of each recommendation and follow up until it is clear
whether the recommendation will be implemented (or if not, why not). The EMC will continue to review the status of
recommendations under consideration on a quarterly basis at the Tri-Management Committee so that representatives from
evaluation and implementation can jointly resolve the status of recommendations as needed.

4.3 REPORTING COLLABORATION WITH IMPLEMENTATION
While the avenues for communication described above for EM&V planning (see Section 3.8) will also be utilized for
reporting (i.e., evaluators sharing results at RMC and C&IMC and inviting implementers to join evaluation meetings),
evaluation recognizes that communication of results rests largely on individual PA preferences. Consequently, having
standardized reporting venues alone may not be sufficient or timely enough for effectively communicating evaluation
results, particularly if they are important and have significant impact on program savings and delivery. In addition, there are
energy efficiency stakeholders, such as implementation vendors, who are involved in program execution and consequently
need to be considered in the reporting phase but whose involvement in the planning phase is less crucial. For these
reasons, EMC recognizes the need to provide additional pathways for communication during the reporting phase which
include:
•
•

Recurring or one-off, PA-specific meetings between evaluation and implementation to discuss research results and
program implications
Webinars presenting results and research implications to various parties who are not involved in research planning,
which could include stakeholders such as the DPU and third-party implementation and/or engineering vendors

Further refinements and improvements to proposed processes will be made throughout the 2019–2021 EE Plan.

5. RESIDENTIAL RESEARCH AREA
5.1 SCOPE OF RESEARCH AREA
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The Residential research area consists of four separate topic areas: Residential Retrofit and HVAC, Residential Retail
Products, Residential New Construction, and Residential Behavior. The residential evaluation research area includes the
following initiatives:
•
•
•
•
•

Residential New Homes and Renovations
Residential Coordinated Delivery
Residential Retail
Residential Behavior and Demand Management
Income-Eligible Coordinated Delivery

The work in this research area is currently led by Navigant Consulting (Retrofit, HVAC, and Behavior) and the NMR Group,
Inc. (Retail Products and New Construction). The Navigant evaluation contractor team also includes Cadeo and ILLUME
Advising. The NMR Group, Inc. evaluation contractor team also includes DNV GL and Dorothy Conant.
The evaluation teams were selected through a competitively procured joint Request for Proposal (RFP) process conducted
in the fall of 2015. The current Navigant and NMR teams have been awarded the contract through June 2019. Each research
area and study has an assigned PA staff member and EM&V Consultant covering it.
This research area is currently led by a National Grid employee (i.e., the Research Area Lead).

5.2 RESEARCH COMPLETED DURING 2016–2018 PLAN
From 2016 to 2018, the PAs and EM&V Consultants supported over 50 residential evaluation studies in four major
study types: impact evaluations, process evaluations, NTG evaluations, and market characterization (see below). In
the residential sector, many evaluations include components of each of the four study types, as indicated below.
These studies seek to quantify program impacts and provide focused, actionable recommendations to improve the
performance and efficiency of residential programs.
1. Impact Evaluations
Impact evaluations provide an independent assessment of the energy savings achieved by a specific population of
energy efficiency measures and provide recommendations focused on improving the program and the accuracy of its
savings estimates. Eighteen residential impact evaluations were completed from 2016 to 201811 or are currently ongoing (see list below). This work includes assessments of incremental costs, baselines, and impact factors such as
realization rates, in-service rates, and hours of use.
1.
2.
3.
4.
5.
6.
7.
8.

11

Ductless Mini-Split Impact
Heat Pump Water Heater Impact
Home Energy Services (HES) Impact
Multifamily Lighting Impact (includes NTG component)
Mini-Split Heat Pump Incremental Cost
HVAC and Water Heating Incremental Cost
Single Family Code Compliance Baseline (includes market characterization component)
Massachusetts Multifamily High-Rise Baseline (includes market characterization component)

Completed studies can be found at http://ma-eeac.org/studies/.
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9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

RNC/Code Compliant Support Initiative (CCSI) Attribution (includes NTG component)
Massachusetts RNC Incremental Cost
Lighting Hours of Use
Lighting Interactive Effects
Lighting Incremental Cost
Smart Power Strip Metering
Smart Power Strip Literature Review & Customer Survey (includes process and NTG components)
Assessment of Combined Behavior and Wi-Fi Thermostat Program (includes process component)
Appliance Recycling Impact Update12
Load Shape Model Update13

2. Process Evaluations
Process evaluations analyze information on a program’s operations and, based on that analysis, identify practical
approaches to improve the program in relation to program goals. Nine residential process evaluations were undertaken
from 2016 to 2018 (see list below). This work included an expansion of a 2014 High Efficiency Heating Equipment Impact
Evaluation to examine reasons why condensing boilers were not condensing and also studies that focused on HES and LowIncome programs and code compliance training.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Low-Income Program Process (single and multifamily)
Mini-Split Heat Pump Survey – Follow Up
Heating and Cooling Contractor Survey
Condensing Boiler Loss and Savings Potential
Condensing Heating Equipment Barriers
Multifamily Program Research (includes impact component)
HES Process Evaluation
CCSI Residential Training
Understanding the Role of Weather on Air Conditioning Use Behavior and DR Program Participation

3. NTG Evaluations
NTG evaluations estimate energy savings that are specifically attributable to the program under study. Six residential
NTG evaluations were undertaken in this research area in the last term. Other NTG evaluations were conducted for
residential programs under the SCC research area.
1.
2.
3.
4.
5.

Early Retirement HVAC NTG – Heating and Cooling equipment
General Products Consumer NTG
Sales Data LED NTG Modeling – Lighting
Consensus NTG Study – Lighting
HES LED NTG Assessment

12

As of August 1, 2018, not complete but expected to be so by October 1, 2018.

13

As of August 1, 2018, not complete but expected to be so by October 1, 2018.
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Products NTG Consensus14

6.

4. Market Characterization
Market characterizations assess changes in market conditions for energy efficiency products and provide information to
help PAs influence those markets to increase energy savings. Twenty-two residential market characterizations were
undertaken in the last contract period, as follows.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Moderate Income Market Characterization
Heat Loan Analysis
Wi-Fi Thermostat Technology and Literature Review
Census of Multifamily Properties
HVAC Contractors Interviews (includes process component)
Residential Baseline Study (includes impact component)
Residential Single-Family Building Department Document Review
Stretch Code Market Effects Study
Single-Family Stretch Code Update Compliance and Potential
Massachusetts Mini-Baseline Study
Lighting Shelf Stocking
Lighting Supplier Interviews (includes process and NTG components)
Lighting Market Scans
Lighting On-Sites and Consumer Surveys (includes process and NTG components)
Lighting Sales Data Analysis
Lighting Logic and Market Model (includes process component)
Lighting Decision Making
Lighting Web Scraping (includes impact component)
Lighting Distribution Model
Lighting Market Adoption Models (includes impact component)
What’s Next for Products
Census of Massachusetts Multifamily and Condo Properties15

5.3 NEAR-TERM PRIORITIES
In the residential research area, near-term priorities include multiple strategic considerations, as well as completing
in-progress studies and beginning new research.

5.3.1 STRATEGIC PRIORITIES
Strategic priorities for the residential research area are listed below. Some of these are included in the in-progress
studies and planned research in subsequent sections.

14

As of August 1, 2018, not complete but expected to be so by October 1, 2018.

15

As of August 1, 2018, not complete but expected to be so by October 1, 2018.
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•

•

•

•

•
•

•

•

•
•

Revisiting past impact evaluations to determine appropriate impact factors to apply to the new initiatives until
impact evaluation on the new initiatives can be completed. Due to the new structure of the residential initiatives,
there will need to be some focus on developing gross savings estimates and impact factors based on the updated
design (e.g., single-family detached vs. high-rise multifamily vs. low-rise residential buildings, direct install vs.
retail). Full impact evaluations will be a longer-term priority as new residential initiatives will need to operate for
some time before undergoing evaluation, specific studies will be flagged where deeper evaluations are needed. An
ongoing quick hit study will develop savings and impact factors for use in the 2019–2021 planning estimates.
Conducting process evaluations of the new initiatives to measure if the objectives of the new program design are
being achieved and provide recommendations to improve the program design and performance (see Planned
Research and Stage One plans for more information).
Developing a better understanding of the characteristics of non-participants and what would motivate them to
participate. This should be a broad view of non-participants and could include housing type, geography, income
level, etc. It could also include a look at which messages, means of communication, and incentives might resonate
with these customers (see Planned Research and Stage One plans for more information).
Understanding how evaluation can help with upcoming lighting transitions, determination of sunset years,
differences between upstream and downstream lighting programs, and opportunities for lighting controls (see
Planned Research and Stage One plans for more information).
Understanding where product baselines may be needed and maximizing the opportunities in the current baseline
study (see Planned Research regrading mini-split heat pumps and Longer-Term Priorities).
Considering programs where market effects could and should be tracked, starting early in the lifecycle process.
Residential research area will continue to work with the program staff to define program theories/logic models
and identify where data can be collected.
Considering new construction evaluation needs, including net-zero energy building practices, baseline
measurement, multifamily, and renovation opportunities (see Planned Research and Stage One plans for more
information).
Increasing consistency with the C&I research area in terms of approach to baselines, where relevant. The
residential research area will define where additional consistency is needed and then develop a plan for how to
move forward in the 2019–2021 term (see Planned Research in the SCC research area for more information).
Continuing to develop estimates of demand savings, including the timing of the savings (i.e., load shapes).
Energy optimization may become additionally important, and the residential research area will continue to watch
this issue and create a plan for research or research policies to address it.

5.3.2 IN-PROGRESS RESEARCH
The residential research area has 10 studies in progress, many of which are expected to continue beyond the final plan filing
and, in some cases, into 2019. These studies include:
1.

Massachusetts RNC Home Automation Demonstration

2.

Renovation/Addition Market Characterization

3.

Lighting Market Scan

4.

Lighting On-Sites

5.

Lighting Sales Data

6.

Smart Thermostat Impact Study

7.

Energy Optimization
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8.

Program Design Evaluation and Research Support

9.

Residential Baseline Study Phase 3: Panel Study

10. Assessment of Combined Behavior and Wi-Fi Thermostat Program: Phase 1

5.3.3 PLANNED RESEARCH
Based on the process described in Section 3.3.3, the residential research area team developed a list of study ideas, rated
the study ideas, and decided on which studies would proceed to Stage One Plans. The team decided to recommend the
following nine studies to begin in early 2019 (see Appendix A for full Stage One plans).
•

•

•

•

•

•

RNC Passive House Design Assessment. The overall goal of this study is to verify savings methodologies being used
for passive house design projects. While there are existing energy modeling platforms, both in the form of existing
implementation tools and tools specific to passive design, these may require adjustments or adaptations to reflect
the specifics of program design, climate, and materials in Massachusetts.
Low-Rise Measure Review. This research will determine the appropriate gross and net savings for measures
installed in low-rise multifamily homes through the Residential Coordinated Delivery (RCD) initiative. These gross
and net savings may already exist (i.e., the PAs can readily apply current single family or multifamily estimates) or
require additional calculation, likely by adjusting one or more impact factors (e.g., hours of use, installation rates,
baseline conditions) associating the existing estimates to more accurately reflect low-rise building installations.
Non-Participant Research. The objective of this study is to better understand the residential customers that, to
date, have not participated in Massachusetts Mass Save programs with the end goal of informing strategies to reach
and engage these nonparticipants. The study will use multiple and potentially non-traditional research approaches
to more deeply understand barriers to participation as well as identify segments where these barriers are most
prevalent. Segments may include the traditional harder-to-serve markets of interest (e.g., low income, moderate
income, renters); however, the study will broadly assess the market with an eye to identifying characteristics of
customers who have not participated.
Mini-Split Heat Pump Process and Market Optimization Study. The goal of this study is to conduct a
comprehensive review of Mini-Split Heat Pump (MSHP) measures by examining how residents use this technology,
customer satisfaction, and (if applicable) assessing if the PAs are meeting objectives for energy optimization
opportunities with MSHP installations. The focus is primarily on multifamily program participants, including both
low income and market rate customers. The study can be expanded as desired to update previous MSHP studies for
single family program participants.
New Initiative Process Evaluations and Research. To support the PAs’ continued improvement efforts, as well as
provide program design and implementation guidance, the evaluation will conduct process evaluations of and/or
provide evaluation or research support for these new initiatives. The activities can take a variety of forms, ranging
from quick-hit research addressing targeted process questions to comprehensive, full-program process evaluations,
assessing the efficacy of the program as a whole, across all market actors and programmatic elements. Further,
these activities may take place across the lifecycle of the 2019–2021 program offerings, starting with early research
and evaluation services, possibly leveraging the real-time survey approach discussed below.
Lighting Sales Data Analysis. The study will analyze data purchased from the Consortium for Residential Energy
Efficiency Data’s (CREED’s) LightTracker Initiative and describe bulb sales, market shares, and prices for LEDs,
compact fluorescent lamps (CFLs), halogens, and incandescents. Evaluators will compare data for Massachusetts to
those for other program areas, non-program areas, and the nation. The study will report results broken down by
various categories, dependent on data availability and program evaluation needs.
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•

•

•

Residential Real-Time Participant Surveys. The overall goal is to provide program administrators with actionable
feedback on program processes on a timely basis to enable continuous improvement. The fast feedback survey
approach collects valuable information on participant satisfaction, areas for improvement, and free-ridership in
close to real time, which helps to avoid recall issues and increase survey response rates relative to less frequent
evaluation surveys.
Workforce Retention and Recruitment for Residential Programs. The objective of this study is to ensure workforce
retention and recruitment for Massachusetts Residential Energy Efficiency programs are sufficient given the
expected program design and scale changes for the 2019–2021 planning period. With the upcoming changes to
program implementation and potential expansion to the weatherization workforce, the PAs would like to identify
areas that could be impacted and potentially adjusted due to the higher demands of the program. Such areas to
review include the current trainings offered to the workforce and if these will meet the expected demand or if
additional trainings are required.
Decision-Maker Targeting Study. This research will determine how the PAs can more effectively identify, market to,
and engage landlords and property managers, as well as any other harder-to-reach decision-makers, in the PAs’
suite of residential energy efficiency initiatives. The research will also identify the drivers of participation for these
decision-makers and the delivery design structure, measure mix, and incentive levels that will result in greater
participation in the PAs’ initiatives.

5.4 LONGER-TERM PRIORITIES
In addition to the near-term priorities listed above, the residential research area has the following longer-term priorities.
These are expected to become relevant during the 2019–2021 EE Plan, but do not require a Stage One plan at this time.
•
•
•
•
•
•
•
•
•
•

•

•

Connected Lighting. Determine whether there is a future for connected lighting programs.
Creation and Use of Aggregate Multifamily Accounts. Establish whole building aggregate account totals for all of
the multifamily properties identified in the Census study.
Characterization of EE/DR Storage Ability. Assess the electricity-equivalent capacity of various “thermal batteries”
using smart controls to load shift using smart thermostats and smart water heaters.
New Construction. Determine the value of energy efficiency on the sale of homes as well as the value of labeling.
Thermostats. Based on findings of 2018 thermostat study, evaluate (if necessary) the variation in demand and
energy savings by manufacturer.
RCD Initiative. Determine the effectiveness of new customer intake and online assessment/triage process.
Appliance Recycling. If appliance recycling programs continue, review (if necessary) the database and update
savings and other inputs.
Behavior. Determine the drivers of behavior savings (e.g., what actions are taken or measures installed) and how
behavior programs interact with rebate/traditional programs.
Insulation and Air Sealing. Assess impact of potential program design changes.
Exploration of Opportunities. Explore potential new measures and/or services to offer, including emerging
technologies (ensuring no overlap with the Tech Demo group), electric vehicles, and new delivery mechanisms.
Where relevant, priorities will be noted if they vary by electric and gas measures.
Maximization of Residential Baseline Study and Residential Profile Studies. Determine what information can be
gained and applied to update the current savings values using the residential baseline study. Determine how
residential profile study can be utilized to improve evaluation or programs in the future.
Residential Retail Initiative. Determine which equipment types are best suited for midstream delivery model and
how to mitigate free-ridership. Ensure that customer information is accurately collected.
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•
•

RNC Home Automation. Conduct an impact analysis of savings from full deployment of home automation offering.
QA/QC. Understand the purposes, activities and costs of QA/QC to see if a) additional improvements should be
made, b) improvements can be leveraged for evaluation purposes, and c) additional research is needed.

6. C&I RESEARCH AREA
6.1 SCOPE OF RESEARCH AREA
This research area consists of four separate topic areas: Impact, Process, NTG, and Market Characterization. The C&I
evaluation research area includes the following initiatives:
•
•
•
•

C&I New Buildings and Major Renovations
C&I Existing Buildings Retrofit
C&I New and Replacement Equipment
Active Demand16

The evaluation teams were selected through a competitively procured joint RFP process conducted in early 2018. The bid
process and contract negotiations were completed in July 2018, and the new contract will run through 2021. Three
contractor teams were selected and assigned to research areas as follows:
•
•
•

Impact / NTG Evaluation - DNV GL Team (ERS, NMR, DMI, Dunsky)
Market Assessment Evaluation - DNV GL Team (ERS, NMR, EMI, Dunsky) & Cadeo Team (Navigant)
Process Evaluation - NMR Team (EMI, Dunsky)

Each research area and study have an assigned PA staff member and EM&V Consultant covering them.
This research area is currently led by an Eversource employee.

6.2 RESEARCH COMPLETED DURING 2016–2018 PLAN
Since 2016, the EMC has supported approximately 30 C&I evaluation studies in four major research areas: impact
evaluations, process evaluations, NTG evaluations, and market characterizations (see below).
1. Impact Evaluations
Impact evaluations provide an independent assessment of the energy savings achieved by a specific population of energy
efficiency measures and provide recommendations focused on improving the program and the accuracy of its savings
estimates. Ten impact evaluations were recently completed (see list below). This work includes assessments of operating
characteristics, including, but not limited to, baselines, hours of use, and in-service rates. These inputs are generally
captured and/or reported as realization rates. While all of the studies below pertain to impact work, not all produced
impact factors. For instance, some of these were scoped for purposes of policy development related to impact work.

16

Active Demand evaluation studies are included in the SCC research area.
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1.

Impact Evaluation of 2013 Prescriptive Gas Installations (Steam Traps and Programmable
Thermostats)
2. Custom Process Impact Evaluation
3. Impact Evaluation of Upstream Lighting Initiative
4. Prescriptive/Custom Gas Steam Trap Measure Phase II Evaluation
5. Refinements of Gross Impact Evaluation Framework
6. Articulating Baseline Policy and Practice
7. Custom Comprehensive Design Approach Gas and Electric Evaluation17
8. Small Business Impact Evaluation
9. Prescriptive C&I Loadshape of Savings Study
10. Impact Evaluation of Custom Gas Installations18

2. Process Evaluations
Process evaluations analyze information on a program’s operations and, on the basis of that analysis, identify practical
approaches to improve that program in relation to program goals. Two C&I process evaluations were undertaken and
completed in the last contract period (see list below). While work in this segment was relatively scarce during 2016–2018, it
was somewhat intentional as stakeholders worked through considerations of a more standardized approach to process
evaluation planning.
1.
2.

Process Evaluation of Upstream HVAC Initiative
Combined Heat and Power (CHP) Process Evaluation

3. NTG Evaluations
NTG evaluations estimate energy savings that are specifically attributable to the program under study. Although some NTG
evaluations were conducted for C&I programs under the SCC research area, two C&I NTG evaluations were undertaken and
completed in this research area in the last term.
1.
2.

Drivers of NTG
Upstream LED NTG Analysis

4. Market Characterization
Market characterizations assess changes in market conditions for energy efficiency products and provide information to
help PAs influence those markets to increase energy savings. Thirteen C&I market characterizations were undertaken and
completed in the last contract period (see list below).
1.
2.
3.
4.
5.

Existing Buildings Market Characterization: C&I Customer On-Site Assessments
Phase II: Gas Boiler Market Characterization
Existing Buildings Market Characterization: Market Share and Sales Trend Study
2015 PA Differences Evaluation
2016 PA Differences Evaluation

17

As of August 1, 2018, not complete but expected to be complete by October 1, 2018.

18

As of August 1, 2018, not complete but expected to be complete by October 1, 2018.
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6.
7.
8.
9.
10.
11.
12.
13.

Upstream HVAC Distributor Data Collection
Assessment of the Share of Incentivized High Efficiency Equipment
Enhanced Customer-Level Database Capabilities Evaluation
2011–2016 C&I Mid-Sized Customer Needs Assessment
C&I Code Compliance Follow-Up Study
2016 C&I Customer Profile Study and Associated Deep Dives (Advanced Lighting, HVAC)
LED Market Monitor Study
C&I Injection Molding Machine Market Assessment Baseline Study

6.3 NEAR-TERM PRIORITIES
In the C&I research area, near-term priorities include multiple strategic considerations, as well as completing inprogress studies and beginning new research.

6.3.1 STRATEGIC PRIORITIES
The following represent strategic priorities for the C&I research area. Some of these priorities may be addressed in the
in-progress studies and planned research in subsequent sections.
•
•

•

•
•
•
•
•
•

Systematic approach to study planning, including the use of screening tool and process to vet ideas prior to studies
moving forward, consistent with the prioritization framework in Section 3.3.
Consideration of specific market sectors with rapidly shifting baselines warranting further research, as well as
sectors that stakeholders need to understand better (see Planned Research and Stage One plans for more
information).
For baseline analyses, determination of when and for how long ISPs should be applied, key factors triggering
ISP/baseline research, defining what constitutes unique vs. non-unique measures, and increasing coordination
between evaluation and other stakeholders on ISP/baseline research and implementation in program
assumptions. Establishing standardized approach to how baselines are incorporated into realization rates and
other impact factors (e.g., NTG) with consideration of issues such as sampling, baselines, and changes over time.
Further examination and vetting of measure lives for program offerings (see Planned Research and Stage One
plans for more information).
Improved coordination on all evaluation activities and results with external stakeholders.
Establishing process/policy guidelines for rolling evaluation (see Planned Research and Stage One plans for
more information).
Continued investigation of successful methods to evaluate HVAC control savings (see In-Progress Research).
Impact evaluation of CHP with special consideration of the effects CHP has on underlying customer usage and
any subsequent electric efficiency measures installed.
Process evaluation to develop a more performance-based approach for evaluating C&I new construction, with
whole building energy use intensity (or similar) as a metric and basis for incentives, and with consideration for a
framework to yield and claim market effects in the future.

6.3.2 IN-PROGRESS RESEARCH
The C&I research area has nine studies in progress, many of which are expected to continue beyond the final plan filing and,
in some cases, into 2019. These studies include:
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Baseline Transition Planning
Impact Framework Transition
C&I Lighting Inventory
Process Evaluation of C&I Upstream Lighting Initiative
Upstream Water Heater Deemed Savings Impact Evaluation
Impact Evaluation of Custom Electric Installations
Lighting & Controls Market Effects Study
Lighting Hours of Use Meta-Study
Method Development of Controls Measures

6.3.3 PLANNED RESEARCH
Based on the process described in Section 3.3.3the C&I research area team developed a list of study ideas, rated the study
ideas, and decided on which studies would proceed to Stage One Plans. The team decided to recommend the following 12
study ideas for near term research (see Appendix B for full C&I Stage One plans).
•

•

Rolling Impact Studies. Updated realization rates with consideration of ISP recommendations and other
program changes. Expected in 2019, 2020 and 2021. These studies include:
o Impact Evaluation of 2018/2019 Upstream Lighting. The objective of this impact evaluation is to
provide verification or re-estimation of electric energy and summer/winter peak demand savings
estimates for a sample of upstream lighting projects through site-specific inspection, monitoring, and
analysis. The results of this study will be used to determine the impact savings factors that will be
applied to upstream lighting purchases in 2018. Savings factors of interest in 2018 include the
installation rate and possibly the delta watts.
o Impact Evaluation of 2017 Custom Gas Installations. The objective of this impact evaluation is to
provide verification or re-estimation of natural gas energy savings estimates for a sample of custom
gas projects through site-specific inspection, monitoring, and analysis. The results of this study will be
used to determine the final realization rates for custom gas energy efficiency offerings installed in
2019. Realization rates will be separately determined for Columbia Gas, National Grid, and
Eversource, as well as at the statewide level.
o Impact Evaluation of 2017 Custom Electric Installations. The objective of this impact evaluation is to
provide verification or re-estimation of electric energy and summer/winter peak demand savings
estimates for a sample of custom electric projects through site-specific inspection, monitoring, and
analysis. The results of this study will be used to determine the final realization rates for custom
electric energy efficiency offerings installed in 2019. Realization rates will be separately determined
for National Grid and Eversource, as well as at the statewide level.
o Impact Evaluation of 2017 Small Business Electric Installations. The objective of this impact
evaluation is to provide verification or re-estimation of electric energy and summer/winter peak
demand savings estimates for a sample of small business non-lighting electric projects through sitespecific inspection, monitoring, and analysis. The results of this study will be used to determine the
final realization rates for small business, non-lighting electric energy efficiency offerings installed in
2019. Results will be determined at the overall statewide level.
Incremental Costs. Measure installation costs are incorporated in benefit-cost tests used to screen measures
and programs. The evaluation team will investigate and identify alternate approaches to account for cost
associated with dual-baseline energy efficiency measures which may be easier to implement consistently in
C&I. As a second part of this scope, the DNV GL team will research select measures to determine full installed

29

•

•
•

•

•

•

•

or incremental costs as appropriate.
C&I Measure Life Study. The purpose of this study is to provide the EMC with up-to-date evidence that can
inform Estimated Useful Lives (EULs) and Remaining Useful Lives (RULs) for key C&I energy efficiency
measures. This study will build upon the work already completed by Project 73, Track D: Measure Life Methods
and will include both primary and secondary research.
Evaluation Participation Improvement. The goal of this study is to provide strategies on how to improve the
participation of C&I customers in evaluation studies.
Evaluation of Integrated Lighting Controls. The goal of this study is to characterize the current state and
trajectory of the market for integrated lighting controls, from both supply and customer perspectives. This is a
nascent technology with potential savings in the near term. Results from this study will support program
design, establish a market baseline, contribute to gross savings baseline specifications, and indicate current
free-ridership rates.
Impact Evaluation of Prescriptive Installations. The objective of this impact evaluation is to provide
verification or re-estimation of electric energy and demand and/or natural gas savings estimates for a subset of
Prescriptive projects through site-specific inspection, monitoring, and analysis. The results of this study will be
used to determine new deemed savings values and/or savings parameters for selected Prescriptive energy
efficiency offerings installed in 2017. Evaluation results will be determined at the statewide level.
Ongoing Updates to LED Market Adoption Model. This effort will provide updates to the C&I LED adoption
model using available data on the rapidly changing C&I lighting market. Beyond incorporating updated market
information, the evaluation team will also add additional model functionality and increase the diversity of
lighting technologies included in the model.
C&I Baseline Saturation Study. On-site Inventory Assessment. The C&I baseline study update will compile a
detailed inventory of electric and gas measures. The study will assess the baseline efficiency for measures, identify
the penetration of energy efficiency measures within customer business types, and analyze trends in sales data.
The study will identify the measures and business types that offer the greatest opportunities to capture efficiency
improvements.
Ongoing C&I Industry Standard Practice Research & Repository. The primary objective of this study includes:
a) Repository upkeep, which includes a formal roll-out of the Baseline Repository with educational outreach to
potential stakeholders, incorporation of new data, and further refinement of procedures, and b) ISP research
for measures prioritized in the initial populating of the Baseline Repository. The scope of work of the
Repository is to determine if secondary ISP research exists for the candidate. After the secondary research is
completed, measures will be prioritized for ISP research. This scope of work is intended to conduct the
research for select prioritized measures.

6.4 LONGER-TERM PRIORITIES
In addition to the near-term priorities listed above, the C&I research area has the following longer-term priorities. These
priorities are expected to become relevant during the 2019–2021 Plan but do not require a Stage One plan at this time.
•
•
•

Non-Capital Measure Research. Determination of savings for non-capital measures and how should they be
evaluated.
Market Regression. Determination of whether markets have regressed after PAs pull out of a market.
NRNC Market Baseline Study. Assessment of current baseline conditions in the Non-Residential New
Construction (NRNC) market.
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•
•
•
•
•
•

HVAC Market Characterization. Determination of how PAs better engage with this market to achieve savings in
small and large HVAC opportunities.
M&V 2.0. Consideration of where M&V 2.0 concepts would be applicable, benefits/limitations, etc.
Demand response (DR). Although demand response currently resides in SCC, demand studies may become
more important in the future and require C&I research area effort.
Future Savings Opportunities. Investigation of potential sources of future program savings due to factors such as
new product offerings, gaps in program strategy, or generally low market penetration.
Customer Understanding. Additional understanding of customer characteristics, customer barriers, customer
decision making, and customer engagement to improve program execution and the customer experience.
Upstream Measures. Additional understanding of the importance of upstream measures for the 2019–2021 EE
Plan and assurance that EM&V methodologies and data collection protocols are defined.

7. SPECIAL AND CROSS-CUTTING (SCC) RESEARCH AREA
7.1 SCOPE OF RESEARCH AREA
The SCC research area covers topics that do not fit cleanly into either the Residential or C&I research areas, as well as
additional specialized topics in which it is particularly important to ensure consistency across research areas and
markets. Topics within this research area include, but are not limited to:
•
•
•
•
•
•
•
•
•
•

Codes and Standards
Community Mobilization Initiatives, Education, and Training
Market Effects
Top-Down Modeling
Net-to-Gross (NTG)
Non-Energy Impacts (NEIs)
Program and Portfolio Marketing
Customer Profile Report
Demand Response (DR)
Additional Work

For each cross-cutting topic area, specific planning strategies may vary. A brief overview of the current strategy for each
topic area follows.
•

•

Codes and Standards. The Code Compliance Support Initiative (CCSI) evaluation seeks to measure net savings
attributable to the CCSI for improving code compliance in Massachusetts through various avenues over the long
term, and also to gather supporting evidence for those savings. Evaluation activities include implementing
immediate surveys after each classroom training and reporting the findings at the end of the contract period,
implementing follow-up interviews with training attendees, examining building code compliance documents, and
estimating the number of Massachusetts code officials who have attended different types of trainings as a share of
the population.
Community Mobilization Initiatives, Education, and Training. For these topic areas, process and impact
evaluations are performed as appropriate based on the defined goals of each delivery model and the planning
principles discussed above. Each new in-field effort is reviewed to determine whether a specific evaluation of the
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•

•

•

•

•

effort should occur. Evaluation efforts focus on new or changing delivery models rather than established models,
but all efforts are periodically reviewed.
Market Effects. Market effects studies seek to measure long-term structural changes in a market that are caused
by energy efficiency programs and lead to increased adoption of energy efficient products, services, or practices.
Examples of market effects include increased availability of efficient technologies produced by manufacturers
and/or sold through retail channels, reduced prices for efficient models, and increased market share of efficient
equipment. Market effects are closely related to spillover but may go beyond what is typically counted as spillover
as part of NTG studies. Evaluation efforts will focus on quantifying market effects for selected PA
programs/initiatives that are expected to influence a target market. Specific activities may include market
characterization and baseline studies, assistance in documenting program theory and identifying market effects
indicators, gathering and analyzing market share data, cross sectional analysis, historical tracing or other theorybased evaluation, and structured expert judgment.
Top-Down Modeling. Top-down modeling techniques use an econometric approach to estimate program impacts
across all energy efficiency programs in a given geographical region or service territory. Top-down approaches use
regression models to measure changes in energy consumption over time that are attributable to programmatic
interventions by the PAs. In theory, top-down methods are capable of capturing the full portfolio-level effect,
including free-ridership, spillover, market effects, and snapback across multiple programs. By nature, top-down
methods cannot measure savings due to individual programs and are intended to complement, but not replace,
traditional bottom-up evaluation methods which quantify savings for specific programs, initiatives, and energy
efficiency measures. To date, evaluators in Massachusetts have explored top-down approaches but initial findings
were very imprecise. PAs will track data that could be used for top-down methods in the future and will reconsider
whether top-down analysis would add valuable insight to bottom-up evaluation during the 2019–2021 term.
Net-to-Gross (NTG). NTG studies estimate the share of savings that are attributable to a program, accounting for
free-riders and spillover. Free-riders refers to program participants who receive program incentives but who would
have adopted the energy efficient product or service even without the program intervention. Spillover refers to
the energy savings that occurs because of the influence of an energy efficiency program, but without direct
financial or technical assistance from the program. NTG studies often rely on self-report methods, where
evaluators survey program participants, non-participants, and/or market actors, to understand the influence of the
program on their decisions regarding energy efficiency. Going forward, this topic area will continue to develop
updated NTG research as needed, with attention to improving and simplifying NTG methods where possible. In
addition, this research will consider complex customer decisions (e.g., early retirement of equipment and fuel
optimization), interactions with ISP baselines, and integration with market effects research. It will re-examine the
most appropriate approaches for estimating NTG under different circumstances and with different types of
customers/program models. This research will be used not only to ensure that net savings claimed are appropriate,
but also to provide feedback to program implementation teams about how to adapt program design to minimize
free-ridership and maximize spillover.
Non-Energy Impacts (NEIs). NEIs include effects beyond energy savings that are attributable to energy efficiency
programs. Examples of NEIs include reduced labor or non-labor O&M costs and improved occupant health and
safety. The goal of NEI studies is to provide guidance to the EMC by quantifying participant NEIs associated with
various measures through residential programs. Similar to NTG, initial work in the NEI area focused on developing
methods for quantifying NEIs attributable to the PA programs. Current research in this area continues to quantify
appropriate NEIs for the Multifamily and Low-Income programs. This topic area also examines additional NEIs that
may be appropriate to either study for the first time or further update and/or refine.
Program and Portfolio Marketing. Currently, this area focuses on determining the effectiveness of each statewide
marketing campaign. Each year, a post-survey has been completed to measure the impact of the campaign in
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•

•

•

raising brand and program awareness. Additional work will measure brand effectiveness, as well as support
marketing efforts with specific smaller scale evaluations as necessary.
Customer Profile Report. The Customer Profile Report serves as the vehicle to aggregate and summarize the
account- and project-level details contained in the PAs’ evaluation database. The Customer Profile report allows
the PAs to evaluate how their standardized data compares to other PAs’ standardized data and to data for the
state as a whole. The C&I Customer Profile report has been completed on an annual basis since 2012, and the
Residential Custom Profile study has been completed on an annual basis since 2015. Each year presents an analysis
of Massachusetts PAs’ billing and tracking data, which allows the EMC to accurately quantify and report on trends
and time series evolution in the Massachusetts landscape. The reports also develop narratives about these trends
and their implications for a variety of stakeholder interests and help to formulate testable hypotheses for future
process, market, and impact assessment studies.
Demand Response (DR). DR is a relatively new area of focus for the PAs and, while it is within the statewide EM&V
framework, current programming efforts are focused mainly on individual PA demonstrations, so each of the
studies to date have been mainly PA-specific. EM&V efforts are focused on supporting program development and
working with the DR EM&V subcommittee to ensure that findings are shared. In the next program cycle, it is
possible there will be more statewide programs, in which case EM&V efforts will more likely resemble current
statewide energy efficiency efforts. The PAs continue to explore new demonstration offerings to determine if DR
should be implemented on a statewide scale, as a full program, or as an element within a program. These
demonstration projects are being deployed to assess new technologies and strategies, with PAs using the
evaluation findings to improve upon their existing program offerings. The current approach of focusing on broad
“umbrella” programs creates the opportunity to refine efforts quickly based on the lessons learned during the
demonstration project.
Additional Work. Work in SCC may cross multiple topics to identify overarching market trends and consumer
behavior. Some additional cross-cutting work is typically developed on a short turnaround, ad hoc basis. This work
may include literature reviews or surveys of programs in other jurisdictions and other smaller -scale work designed
to inform implementation efforts or program strategy.

Top-down modeling, market effects, NTG, and Codes and Standards topic areas are all interrelated. In theory, the topdown evaluation area describes the net effect of all the PA programs and efforts on changes in total energy
consumption. However, the underlying drivers of these net savings are better understood by using other methods to
estimate net savings. These methods include participant NTG surveys, estimation of market effects, and estimation of
savings attributable to codes and standards support. Taken together, these four topic areas identify program-driven
savings in programs and markets in areas that overlap and provide different explanations for the net savings.
In addition to the topics and strategies discussed above, another priority of this research area is to retain the flexibility
to respond to new efforts in the field to provide appropriate and timely evaluation support.
Currently, SCC research is served by six different EM&V contracting teams. The evaluation teams were selected through
a competitively procured joint RFP process conducted in 2016. The term for this contract will end mid-2020. The
research areas and contracting teams are outlined below.
•

•
•

NTG, Market Effects, Top-Down Modeling, Codes and Standards, and NEIs
o Prime Contractor: NMR Group, Inc
o Subcontractor: DNV GL, Tetra Tech, Three3, The Cadmus Group, EcoMetric, and RMS
Education, Training, and Community Mobilization Initiatives
o Prime Contractor: Opinion Dynamics
Program and Portfolio Marketing
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•
•

o Prime Contractor: ILLUME Advising, LLC
o Subcontractor: Diddio and Grounded Research
Demand Reduction and Mitigation Strategy – Residential and Small C&I
o Prime Contractor: Navigant Consulting
Demand Reduction and Mitigation Strategy – C&I
o Prime Contractor: Energy and Resource Solutions, Inc.
o Subcontractor: DNV GL

A representative of Cape Light Compact JPE is currently the statewide research area manager.

7.2 RESEARCH COMPLETED DURING 2016–2018 PLAN
Since 2016, the following 18 studies have been supported in the areas of top-down, market effects, NTG, and Codes and
Standards.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Top-Down Modeling Extended Methods Review
NTG Methodology Research
CCSI Evaluation of Classroom Trainings
CCSI Commercial Code Compliance Documentation Assessment
C&I New Construction CCSI Attribution
RNC CCSI Attribution
Stretch Code Market Effects Study
Results of Spring 2016 HVAC Manufacturer Panel Maintenance and Pilot Data
Lighting Distribution Modeling
Community -Based Program Design Effectiveness
Education Kits Program Deemed Savings Review Results
C&I Upstream HVAC Heat Pump Program NTG and Market Effects Study (includes market effects
components)
Summary of Findings from Winter 2017 HVAC Manufacturer Panel Interviews
Status and Directions for Top -Down Work
2017 Seasonal Savings Evaluation
Process evaluation of Education Kits Program
Non-Residential New Construction Market Effects
C&I NTG Surveys

Of the five NEI studies below, four have been completed while the Low-Income Multifamily Health and Safety NEI study is
still in progress.
1.
2.
3.
4.
5.

Low-Income Single-Family Health- and Safety-Related NEI
NEI Framework
Low-Income Multi-Family Health and Safety NEI
Market-Rate Multifamily NEI – Phase 1
NEI Reference Table

The Program and Portfolio Marketing area has completed several research activities to evaluate the statewide marketing of
energy efficiency programs since 2016. The primary evaluation activity was a series of tracking surveys with residential and
commercial customers. The surveys measured customer awareness, knowledge, and associations with the Mass Save brand
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and the effectiveness of marketing activities. In 2017, the Massachusetts energy efficiency PAs implemented the seventh
year of a statewide marketing campaign, under the trademark of Mass Save®. During this planning period, two studies have
been completed.
1.
2.

2016 Massachusetts Statewide Marketing Campaign: Post Campaign Report
2017 Massachusetts Statewide Marketing Campaign: Post Campaign Report

The following three Customer Profile studies below have been completed.
1.
2.
3.

2015 C&I Customer Profile
2016 C&I Customer Profile
2013–2015 Residential Customer Profile

Three DR studies have been completed from 2016 to 2018.
1.
2.
3.

Evaluation Report for Cape Light Compacts 2016 DR Demonstration Offering
2016 National Grid Residential Wi-Fi Thermostat DR Evaluation
2017 National Grid Residential Wi-Fi Thermostat DR Evaluation

7.3 NEAR-TERM PRIORITIES
In the SCC research area, near-term priorities include multiple strategic considerations, as well as completing in-progress
studies and beginning new research.

7.3.1 STRATEGIC PRIORITIES
The following represent strategic priorities for the SCC research areas. Some of these are included in the in-progress
studies and planned research in subsequent sections.
Non-Energy Impacts (NEIs). The EMC is working toward understanding how to best communicate and market NEIs. For the
upcoming term the SCC research area will research NEIs when and where appropriate. The EMC will continue to assess the
existing gaps in NEI research and NEIs resulting from changes to programs and measures, and how those measures interact
with program participants’ costs and revenues.
Program and Portfolio Marketing. The EMC plans to continue efforts assessing Mass Save brand awareness and whether
the awareness has changed due to campaign changes and whether it impacts program participation.
•

The 2019 study will help in understanding the success indicators for Mass Save energy efficiency marketing efforts
as well as how the customers view Mass Save and who sponsors it, customers’ perception of the redesigned
website, and recommendations on how marketing can motivate customers to participate in Mass Save programs
(see Planned Research and Stage One plan for more information).

NTG and Market Effects. The SCC research area will continue to develop updated NTG research as needed, with attention
to improving and simplifying NTG methods where possible. This may include developing NTG methods that go beyond selfreport surveys, as well as NTG methods that consider the long-term effects of programs that have repeated interactions
over time and PAs that build long-term relationships with customers. In addition, this research will include identifying issues
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and factors to consider in assessing attribution and estimating NTG in cases of Energy Optimization to help evaluators and
PAs prepare for a possible policy change that would allow PAs to claim savings from Energy Optimization.
The SCC research area will continue to focus on market effects from the perspective of understanding the areas that need
quantification, and, more broadly, how program efforts influence the adoption of new technologies both inside and outside
the program. The EMC will collaborate with implementation to define market theories and logic models early in program
lifecycle and work to ensure EM&V data is collected during program implementation. Implementation and strategy staff are
increasingly looking at which markets they should purposefully try to change and which should be addressed through a
standard-rebate-offer type of approach. To support this effort, evaluation will prepare a document for C&I Implementation
to clarify how we will gather baseline data, measure prospective market effects, and lay the groundwork for claiming
savings from market effects.
Other specific priorities include:
•
•

•

Understanding how to use findings from NTG and market effects studies for program planning and design.
Understanding how baseline levels of efficiency of energy-using equipment affect NTG and market effects, how
non-energy efficiency market trends affect baselines, and whether upstream impacts should be measured
comprehensively.
Assessing the degree to which more consistent methodologies should be developed for self-reported residential
NTG and algorithms/methods specific to Massachusetts. In an effort to do this we will identify the range of
program delivery approaches and situations that methods should cover and identify situations to address, such as
early replacement and real-time data collection. (see Planned Research and Stage One plan for more information).

Codes and Standards. The following represents the SCC priorities in codes and standards:
• Evaluate PA influence in advancing state and/or federal standards for high -efficiency equipment, and develop a
savings attribution model.
• Determine program viability and evaluability.
• Determine opportunity for Regional Collaboration Effort to spread the cost.
• Determine potential for education opportunities via baseline studies for awareness and changes.
Customer Profile Studies
The PAs are committed to continuing with the Residential and C&I Customer Profile Studies. In an effort to have the most
current data available, the evaluation team will continue to work towards accelerating completion of these studies.
In addition, over time, program implementers have turned increasingly to integrated-programming efforts that are not
specific to either customer sector. Examples include community-based programs, umbrella marketing, and integrating
behavioral aspects into existing programs. The SCC research area has been the focal point for evaluation of these efforts.
The PAs anticipate leveraging research in the SCC area to help increase program effectiveness and meet aggressive savings
goals.

7.3.2 IN-PROGRESS RESEARCH
The SCC research area has four studies in progress, some of which are expected to continue beyond the final plan filing and,
in some cases, into 2019. These studies include:
1.
2.

Initial Considerations for Attribution/NTG Estimation for Energy Optimization
Process Assessment for the Cross-Cutting Code Compliance Support Initiative Evaluation
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3.
4.

Residential HVAC Market Share Estimates
Immediate Surveys for the CCSI Evaluation 2018

7.3.3 PLANNED RESEARCH
Based on the process described in Section 3.2 the SCC research area team developed a list of study ideas, rated the study
ideas and decided on which studies would proceed to Stage One Plans. The team decided to recommend the following five
studies to begin in early 2019 (see Appendix C for full Stage One plans).
•

•

•

•

•

Continuation of CCSI Immediate Surveys & Follow-Up Interviews. This research will: a) continue to document the
effects of CCSI trainings and other efforts for use in the attribution process for residential and commercial code
compliance savings; and b) help PAs ensure that the training reaches as wide an audience as is appropriate and is
as effective as possible by continuing to assess the new implementer’s training efforts. The follow-up studies may
utilize a survey-based approach rather using in-depth interviews.
C&I NEI Estimation Study. This research will provide the EMC with an up-to-date, comprehensive set of NEI values
associated with the C&I energy efficiency programs. The results of the study will be used in regulatory cost-benefit
analysis and program sales and marketing. This Phase 1 Scoping study will identify and prioritize the set of C&I
measures, initiatives, and corresponding NEIs that require updates or lack NEIs. It will also identify the most
appropriate and cost-effective set of research techniques for developing NEI estimates for the prioritized NEIs and
identify data that are currently available for updating these NEIs. Finally, it will develop a research plan for
completing the Phase 2 NEI research.
Mass Save Brand Awareness and Engagement Study. The goal of this study is to continue assessing Mass Save
brand awareness and whether that awareness has changed due to campaign changes. This study will identify
metrics for the marketing campaign’s success based on movement from awareness of the brand, to the knowledge
of Mass Save programs, to actively participating in those programs. The study will also explore customers’
understanding of Mass Save sponsorship, their satisfaction with the redesigned website, and gain their perspective
on how programs and Mass Save marketing can help increase awareness of both the Mass Save brand overall as
well as specific programs offered by Mass Save.
Residential New Construction Compliance/Baseline Study. The goals of this research are to update the User Defined
Reference Home for the RNC program, calculate code compliance rates for stretch code and non-stretch code
municipalities, and to develop key inputs and background information for a future RNC/CCSI NTG study.
Consistent Methodologies for Self-Reported Residential NTG. Assess prospects for developing consistent
methodologies for self-reported residential NTG for Massachusetts. Clearly identify the range of residential
program delivery approaches and situations that such methodologies should cover, and identify special situations
to address, such as early replacement and real-time data collection. Develop consistent methodologies for the
program types and delivery methods for which the initial results indicate that consistency is feasible, while
respecting differences that suggest a need for methodological diversity.

7.4 LONGER-TERM PRIORITIES
In addition to the near-term priorities listed above, the SCC research area has the following longer-term priorities. These
are expected to become relevant during the 2019–2021 EE Plan but do not require a Stage One plan at this time.
•

Support for Codes and Standards. Conduct research to develop the evaluation framework for the standards
support initiative or research that is dictated by the evaluation framework to begin to estimate savings for the
CCSI.
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•

•
•

•
•
•

•
•

Market Effects. Understand the principles to identify what areas need quantification and, more broadly, how
program efforts influence the adoption of new technologies both inside and outside the program. Once it’s clear
which programs are likely to generate measurable changes in markets under the new plan, consider studying
market effects for other types of equipment besides HVAC and lighting.
Grid Modernization. Determine the impact of not having Advanced Metering Infrastructure (AMI) meters for
Distributed Energy Resources (DER) development and DR efforts.
NEIs.
o Quantify additional market-rate multifamily and moderate income NEIs
o Identify energy optimization measures
o Determine how to best communicate and market NEIs
New Construction. Understand changes in new construction market, including the opportunity to understand
program influence on low-energy buildings.
Demand Response (DR). Conduct research supporting new DR programs and policy frameworks.
Time-Based Carbon Impacts of Energy Efficiency. If relevant, establish a framework for calculating carbon impacts
based on how savings impacts lined up with dispatched resources in ISO-NE and long-term impact on generation
mix.
NTG. Conduct NTG research on energy optimization, solar panels and renewable rates, and ductless mini-split heat
pumps as supplemental heat.
TMY3 Replacement. If TMY3 doesn’t apply, determine what should be used for normalization.

A. RESIDENTIAL STAGE ONE PLANS

A.1 RESIDENTIAL NEW CONSTRUCTION PASSIVE DESIGN ASSESSMENT

Study Name:

Residential New Construction Passive Design Assessment

Study Champion:

Chris Chan, Eversource

Research Area:

Residential New Construction

Type of Study:

Impact

Study Lead:

Zack Tyler, NMR

Applicable Fuel(s): Electric and Gas
Underlying Program/Initiative:

Residential New Homes and Renovations Initiative

Background:
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As stated in the draft Mass Save 2019–2021 Three-Year Energy Efficiency Plan,19 initial construction and renovations offer
the greatest opportunity to promote the highest-efficiency energy systems and maximize the performance of a building’s
shell. During construction or renovation, key shell components such as exterior walls, foundation walls, and roofs can be
upgraded to achieve high efficiency levels. The passive design approach offers high efficiency design that results in buildings
that use little or no energy and include additional resiliency benefits. In addition to a focus on super-efficient shell or
building envelope design, and optimized energy systems, the passive design approach also manages solar gain to take
advantage of the sun’s energy for heating and to minimize overheating in the cooling season. As part of the 2019–2021
program cycle, the PAs plan to support passive design new construction through a combination of targeted trainings,
technical support, and incentives.
The PAs are currently leveraging projects completed through the residential new construction (RNC) initiative that used
passive design techniques to garner lessons learned that can be used to help broaden the understanding of passive design
in Massachusetts. As stated in the draft Mass Save 2019–2021 Three-Year Energy Efficiency Plan, passive design techniques
have been shown to be best applied to larger facilities, the PAs will focus efforts on multi-unit and mixed-use new
construction projects. This will require the RNC team to work closely with the commercial team’s new construction
programs.
Overall Study Goal:
The overall goal of this study is to verify savings methodologies being used for passive design projects. While there are
existing energy modeling platforms, both in the form of existing implementation tools and tools specific to passive design, 20
these may require adjustments or adaptations to reflect the specifics of program design, climate, and materials in
Massachusetts.
Value of Study:
Since passive design will be a central focus of Mass Save new construction programs, it is important to have a firm
understanding of how savings from passive design can be quantified and claimed. In addition, building a base of knowledge
from current and former projects will help the PAs grow the program throughout the next three-year cycle. Lessons learned
from both within and outside of Massachusetts should help program implementers as they move forward with this
important new program focus.
High-Level Description of Approach/Methodology:
Phase 1: Review Existing Projects, Assess Model Capabilities, and Assess Savings
To assess savings from these projects, evaluators will compare energy models of baseline projects and passive design
participant projects to assess the overall impacts of program participation. We recommend this approach, as passive design
is a whole building efficiency approach and savings from passive-designed homes should be evaluated in a similar manner.
Evaluators will develop baseline prototype models (based on the UDRH in place for the low-rise and high-rise programs,
respectively) to calculate baseline energy consumption for typical new construction projects. Evaluators will then develop

19

http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-Year-Energy-Efficiency-Plan-April-2018.pdf

20

http://www.phius.org/software-resources/wufi-passive-and-other-modeling-tools/wufi-passive-3-0;
http://passivehouse.com/04_phpp/04_phpp.htm
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passive design models, either in the form of prototypes that represent average passive design participant projects or by
modeling individual participant projects, to calculate the energy consumption associated with passive design participant
projects. The difference between these models will represent the savings associated with passive design participant
projects. Evaluators should work with the PAs and program implementers to determine what modeling tools are currently
being used to measure savings from passive design projects. Part of this evaluation will include an assessment of whether
or not the current tools are appropriate for capturing the savings from passive design projects. Evaluators may find a need
to model baseline projects in typical new construction software packages while passive design participant projects may
need to be modeled in passive design software packages. Through this process, evaluators will be able to identify and
explore the impact of different techniques and different efficiency levels (e.g. infiltration, thermal bridging, mass walls, etc.)
to explore their relative importance in passive design. The results of the evaluation modeling effort should be compared to
any current savings methodologies to assess whether current practices need to be adjusted.
Phase 2: Conduct In-Depth Interviews with Market Actors
As an optional second study phase, evaluators would conduct in-depth interviews with program administrators and builders
who have experience with passive design techniques. These in-depth interviews would be designed to gain an
understanding of opportunities that could be exploited and barriers or pitfalls that could be avoided as the program
develops. In-depth interview participants would include Mass Save program participants that used passive design
techniques as well as industry experts from outside of Massachusetts. Insights from these in-depth interviews will provide
actionable recommendations for topics to be included in training, as well as advice for technical support resources, and
incentive structures that will help achieve program goals. Evaluators should work with the PAs and the EEAC to determine
whether or not to pursue phase two research at the time phase one research begins.
Research questions include the following:
• What savings methodologies work for passive projects? (Phase 1)
• If and how savings methodologies need to be adjusted for Massachusetts? (Phase 1)
• What are the common barriers or pitfalls associated with passive design? (Phase 2)
• What lessons can Massachusetts learn from others who have implemented passive design? (Phase 2)
• How can incentives be structured to best promote passive design techniques? (Phase 2)
• What training topics will be most important for passive design training? (Phase 2)
• What types of technical support resources will be needed to support program participants? (Phase 2)
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:
The table below presents the budget range for the tasks, with the range reflecting possible variations in the level and depth
of analysis.
Phase 1: Review Existing Projects, Assess
Model Capabilities, and Assess Savings

$50,000 - $125,000

Phase 2: Conduct In-Depth Interviews with
Market Actors (Optional)

$25,000 - $50,000

Total Budget Range

$75,000 - $175,000
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Timeline:
TBD

A.2 LOW-RISE MEASURE REVIEW
Study Name:

Low-Rise Measure Review

Study Champion:

Gail Azulay, CLC

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Impact Evaluation

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying Program/Initiative: Residential Coordinated Delivery (RCD)
Overall Study Goal:
Determine the appropriate gross and net savings for measures installed in low-rise homes through the RCD initiative. These
gross and net savings may already exist (i.e., the PA’s can readily apply current single family or multifamily estimates) or
require additional calculation, likely by adjusting one or more impact factors (e.g., hours of use, installation rates, baseline
conditions) associating the existing estimates to more accurately reflect low-rise installations.
Value of Study:
As the PAs reshape their delivery of residential offerings, it is critical they develop gross and net savings values that are
specific to the customer and building-types served. Proactively developing low-rise-specific savings mitigates the risk that
the PAs incorrectly leverage existing single family or multifamily impact factors that are not relevant for low-rise customers,
which could result in evaluated savings differing meaningfully from planned savings.
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High-Level Description of Approach/Methodology:
The review process begins with a list of all the measures the PAs anticipate installing in low-rise homes as part of RCD. Using
this list, the evaluation team will—on a measure-by-measure basis—review information regarding the existing single family
and multifamily gross and net savings for the same measure and determine whether one of those values is also appropriate
for low-rise installations. Specifically, the evaluation team will assess whether the individual impact factors (again, hours of
use, installation rates, baseline conditions) are similar or different between single family, multifamily and low-rise buildings
or customers. It’s important to note that differences can be driven by the nature of the building types (i.e., different
building science result in different gross savings) or the customers that typically live in these building types (i.e., fewer
occupants in non-single-family homes could mean lower usage for a given measure). It’s equally possible that net-to-gross
rates could differ between customers residing in building types for similar reasons. Consequently, the evaluation team will
utilize a team of both engineers and market experts to complete this review. As scoped for this Stage One study, the team
will rely exclusively on existing data (the MA TRM, audit data for each building type, Census data, previous MA or NEspecific evaluations). However, as part of this study, the evaluation team may identify future low-rise-specific primary
research that would further improve/valid gross or net saving estimates for a particular measure or set of measures.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$50-75,000

Timeline:

2019-2021 Implementation Planning Cycle

A.3 NON-PARTICIPANT RESEARCH
Study Name:

Non-participant Research

Study Champion:

Bob Wirtshafter, EEAC Consultant

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Market Characterization and Process Evaluation

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying Program/Initiative: All

Overall Study Goal:
The objective of this study is to better understand the residential customers that, to date, have not participated in
Massachusetts Mass Save programs with the end goal of informing strategies to reach and engage these nonparticipants.
The study will use multiple and potentially non-traditional research approaches to more deeply understand barriers to
participation (including market, demographic, psychographic, and programmatic barriers) as well as identify segments
where these barriers are most prevalent. Segments may include the traditional harder-to-serve markets of interest (e.g.,
low income, moderate income, renters); however, the study will broadly assess the market with an eye to identifying
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characteristics of customers who have not participated (e.g., psychographic segments based on a range of factors including
demographics, attitudes, understanding, and awareness).
Value of Study:
The PAs and their evaluation teams have completed a number of research activities to investigate the residential market.
These activities include the Residential Baseline Study (RES 1), Moderate Income Market Characterization Study (RES 40),
the Massachusetts Cross-cutting Statewide Marketing Study (SWM-01) and the Residential Customer Profile Study
completed by DNV GL. However, these studies did not intend to understand the nonparticipating market specifically. This
study will:
• Start with a preliminary objective of identifying defining characteristics of nonparticipants, using various in-depth
research techniques to identify those characteristics
• Use quantitative surveys to statistically measure population-related issues, such as barriers, and provide
comparative analysis between participants (considering participant-specific stratifications such as one-time/repeat
participants) and nonparticipants to isolate common characteristics for these groups
• As an optional task, complete a nonresponse study to determine if there is systematic bias in survey responders that
may correlate to participation (e.g., lack of affinity with the utility or subject of energy efficiency)
• Isolate and visualize select results geographically
The results of this research will inform implementation and marketing strategies, highlighting any differences and needs for
key populations of interest, by focusing on gathering data from nonparticipants and using participant data as an informative
comparison group. Further, if completed early, this study could serve as a baseline to measure progress in key metrics (e.g.,
participation, barriers). This outcome would be particularly useful for identifying whether program changes planned for the
next cycle are effective in reaching segments of interest.
High-Level Description of Approach/Methodology:
Task 1. Project kick-off, prioritization, and planning: Studies of this nature could go a number of directions, and risks
attempting to address too many research topics in a single effort. The first task is to establish research priorities. The
evaluation team will first “crowd source” all PAs and EEAC consultants through a very brief online survey. The results of this
survey will then be summarized and used to efficiently facilitate a group discussion to a) prioritize the research needs and
b) discuss which needs are best addressed through quantitative surveys versus in-depth qualitative research. It will also be
important to use this task to identify any key segments of interest, including definitions of those segments. Finally, the kickoff meeting will be used to identify studies or resources the evaluation team could leverage to avoid redundancy with prior
research. The evaluation team will then complete a Stage Three plan, specifying the final research objectives and activities
to address those objectives.
Task 2. In-depth qualitative research: At this point, the evaluation team takes the position that we truly do not know all the
barriers, issues, and characteristics of nonparticipants. While there has been extensive research on traditional barriers and
groups, and there clearly is an interest in income constrained, renter, and multi-unit customers, this research intends to
more broadly understand the nonparticipant market, which includes but is not exclusive to these groups. Quantitative
surveys will not necessarily provide the initial insight needed to “see” these groups. Further, it may be the case that the
quantitative surveys are not the most accurate means to assessing nonparticipation, especially if nonparticipants are less
likely to respond.
Therefore, we will use exploratory, qualitative research which is invaluable for digging deeper into more subjective and
nuanced issues related to customers’ needs and barriers. The specific research activities will be defined based on the first
task, but the team envisions using qualitative techniques that include, but are not limited to, the following:
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•

•

•
•

Interviews or panel discussions with community and special interest organizations: Community and special interest
organizations have vision into their constituents’ needs that are not apparent from the outside. Further, they can be
a powerful referral source for Mass Save. Qualitative research with these groups, whether it be through interviews
or a panel discussion, could provide insight into their customers’ daily needs and perspectives. It would be important
to think strategically with the PAs about who to target and speak with, but we envision including groups that could
be influential individuals’ decisions and/or be strong references for the programs. This information would then
inform future segment-focused research. The information gathered in Task 1 will serve as a starting point to identify
organizations of interest.
Focus groups: We will employ focus groups with nonparticipants to gain insight into their needs, attitudes, and
barriers for participating, currently and in the future. We could use the community/special interest organizations to
target respondents as well as target nonparticipating customers from the population. We would need a sufficiently
large number of focus groups to get meaningful insight, especially if we’re targeting specific segments (e.g., 12-15
groups).
Intercept interviews: It may be valuable to speak with customers when they are in a space where these issues are
relevant for them, such home shows, when shopping for equipment, etc.
Other research: The team could also consider in-home interviews, in-depth interviews (video or non-video enabled),
and research with other market actors (e.g., contractors).

The qualitative research will result in a list of commonalities present among nonparticipants which can be used to define
target groups and inform the quantitative survey, discussed next. Further, these research efforts could support the PA’s
desire to more successfully identify and engage harder-to-reach Residential Coordinated Delivery (RCD) decision-makers,
including multi-unit decision makers (as documented in the separate Decision-Maker Targeting Study Stage One plan).
Program stakeholders have reported, and the evaluation team experienced, difficulty reaching these types of
customers/decision makers through traditional implementation and evaluation outreach methods. It’s likely the evaluation
team’s exploration of alternative methods, as described above, will yield insight into alternative methods to recruiting these
types of customers for RCD.
Task 3. Customer surveys: The primary objective of the survey will be to speak with nonparticipants to understand their
awareness, barriers to participation, and attitudes (at minimum) with the end goal of characterizing this group and creating
nonparticipant profiles through a psychographic segmentation analysis (described in Task 4 below). While the study will
target and set survey targets for nonparticipants, we recommend surveying participants as well, focusing on select
questions to provide comparative analysis. We recommend a sampling strategy to ensure PA and statewide representation
and considering oversampling and/or targeting select groups or areas of interest to ensure representation within those
groups. If feasible, the sample should include indicators of past participation (as far back as possible) to use to further prestratify customers using objective data (vs. self-report). Finally, if there is concern that survey non-responders are less likely
to participate or have systematic differences, it may be worth conducting a separate nonresponse study to test that
hypothesis and determining if there are any systematic biases that affect the team’s ability to accurately characterize
nonparticipants.
Task 4. Psychographic segmentation analysis: Using the quantitative survey results, the team will create nonparticipating
customer segments or profiles using latent class analysis. To complete this analysis for nonparticipants sufficiently would
require sufficient sample (1,000 to 1,200 nonparticipant surveys).
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$300,000-$465,000 (variable by sample sizes and activities to be included)

Timeline:

2019-2021 Implementation Planning Cycle
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A.4 MINI-SPLIT HEAT PUMP PROCESS AND MARKET OPTIMIZATION STUDY
Study Name:

Mini-Split Heat Pump Process and Market Optimization Study

Study Champion:

Beth Delahajj, National Grid

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Process and Impact

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying program/Initiative: All

Overall Study Goal:
The goal of this study is to conduct a comprehensive review of Mini-Split Heat Pump (MSHP) measures by examining how
residents use this technology, customer satisfaction, and assessing if the PAs are meeting objectives for energy optimization
opportunities with MSHP installations. The focus is primarily on multifamily program participants, including both low
income and market rate customers. The study can be expanded as desired to update previous MSHP studies for single
family program participants.
Research Questions:
• How do residents interact with and react to MSHP units?
• What is the level of satisfaction with MSHP units, in the presence and in the absence of a backup heating system?
• What changes in resident behavior and heating/cooling usage are associated with MSHP?
Value of Study:
The PAs have expressed interest in conducting a process evaluation and characterizing MSHP measures for the multifamily
application type. Prior studies (such as the RES29 DMSHP Survey) have examined how single-family participants select and
use ductless mini-split heat pump systems. The process evaluation in this study will complement prior studies, by examining
how multifamily program participants use MSHP units and quantifying the heating run times of participants’ MSHP units.
The Study will also provide guidance on energy optimization, with a focus on whether customers are using MSHP units for
heating while reducing using from the previous/existing heating source.
High-Level Description of Approach/Methodology:
In-Depth Interviews
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The evaluation team will conduct in-depth interviews with key stakeholders including PA staff members responsible for
residential retrofit programs and low-income retrofit programs. These interviews will help the evaluation team to
understand the various applications types for MSHP units in the multifamily sector, the “typical” displacement of existing
heating equipment and cooling opportunities in the multifamily building stock (e.g., MSHP replacing existing equipment or
is cooling an improvement recognized with the MSHP). The evaluation team will also gather information around the current
PA objectives for energy optimization opportunities and assess if additional opportunities are required or if the current
objectives being met.
Surveys of Program Participants/Primary Research
Using information gathered from in-depth interviews, the evaluation team will design and conduct two separate surveys:
(1) an occupant survey of households that have taken part in MSHP programs, and (2) a survey of owners and managers of
low-income and market rate rental housing that have participated in MSHP programs. These surveys will focus on resident
and landlord interaction and satisfaction with MSHP units, displacement of existing heating equipment, prior and existing
cooling usage and heating/cooling run times for new MSHP units. The survey team will also coordinate with the special and
cross-cutting team to incorporate survey questions that will help assess the non-energy impacts (NEIs) of MSHP installations
which will be assessed in a separate study.
Estimate Savings for MSHP Units in Multifamily
The evaluation team will look at a variety of methods to validate the savings from tools that the vendor is using and agree
on the most appropriate evaluation approach. The savings will focus on the multifamily application but could expand to
single-family if desired.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$150,000 – $300,000 (may vary based on the impact evaluation approach)

Timeline:

2019-2021 Implementation Planning Cycle

A.5 NEW INITIATIVE PROCESS EVALUATIONS AND R ESEARCH
Study Name:

New Initiative Process Evaluations and Research

Study Champion:

Tracy Redmond-Dyke, Eversource

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Process Evaluation

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying program/Initiative: All
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Overall Study Goal:
The Massachusetts Program Administrators (PAs) recently completed and submitted their draft implementation plan for
the 2019 – 2021 program cycle. In response to market conditions, baseline changes, and research and evaluation findings,
the PAs incorporated design changes in some of their residential programs, with the Home Energy Services (HES) being the
most extensively redesigned in terms of processes and implementation strategies. Further, the PAs continue to explore
approaches to best reach and serve all customers.
To support the PAs’ continued improvement efforts, and provide program design and implementation guidance, the
evaluation team will conduct process evaluations of and/or provide evaluation or research support for these new initiatives.
The activities can take a variety of forms, ranging from quick-hit research addressing targeted process questions to
comprehensive, full-program process evaluations, assessing the efficacy of the program as a whole across all market actors
and programmatic elements. Further, these activities may take place across the lifecycle of the 2019 – 2021 program
offerings, starting with early research and evaluation services. For example, early process evaluation research could provide
insight into how PA customers and other market actors will likely respond to the redesigned programs. As another example,
the studies could, early on, document program theory, specifying how the new program design intends to address known
objectives and barriers and/or establish and visualize customer journeys.
Our team will coordinate, as necessary, with the PAs’ Lighting & Appliance and Cross-Cutting research area evaluation
contractors as our team anticipates that some research may be relevant to multiple research areas (e.g., research around
advanced power strips, which are both delivered to customers during home energy assessments and sold upstream through
participating retailers). In these instances, our team will work closely with these contractors to ensure a) the appropriate
evaluation staff are involved in the research, and b) that the research yields information that benefits all the affected
initiatives/research areas.
Value of Study:
In addition to assessing traditional process-related issues (e.g., insights into program processes and market response) the
process evaluations and research will provide the data needed to understand whether the redesigned program is
generating the desired outcomes. The evaluation team will coordinate with the PAs’ implementation and evaluation teams
to provide these insights at various stages in the programs’ cycles, including early in the cycle (to aid in launch), the middle
of the cycle (to facilitate course correction), and end of the cycle (to retrospectively document results and inform redesign
opportunities). The exact research questions are unknown at this point but will assess process issues and questions that the
PAs’ implementation and evaluation teams are grappling with as they arise.
High-Level Description of Approach/Methodology:
This Stage One research plan is intentionally open-ended. Programs designs are not yet final, and research needs are not
established or refined. Additionally, to ensure the greatest value, it is important that the evaluation team is sufficiently
nimble to meet research needs. Activities within these process evaluation endeavors may include, but are not limited to:
• Host kick-off meetings and conduct planning to determine critical research objectives, activities, and timelines
• Develop, or critically review existing, logic models to document program design against program theory.
• Develop customer journey maps documenting customers’ points of entry, pain and satisfaction points, and
movement through the program
• Conduct exploratory research on customer or market actor response to program design and marketing changes.
Examples include:
o Focus groups with market actors (e.g., contractors, Energy Specialists, and Home Performance Contractors.
o Interviews with market actors solicit feedback on the program design elements and experiences.
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o

•
•
•
•
•
•

Usability testing or response to programming or Mass Save elements (e.g., marketing and outreach
messaging)
Conduct quick hit surveys (e.g., no more than 10-minute survey administered by web, mail, and/or telephone) on a
specific topic of interest.
Survey program participants regarding their experiences, satisfaction, motivators, and demographics
Survey nonparticipants on awareness, prior participation, needs, and barriers, among other issues (any broad
nonparticipant study completed outside of this research could be leveraged for this research)
Conduct literature reviews or interviews with program administrators from other states to follow national trends
and identify program design strategies
Mine program and tracking data
Assess value of and progress against key performance indicators

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

TBD

Timeline:

2019-2021 Implementation Planning Cycle

A.6 LIGHTING SALES DATA ANALYSIS
Study Name:

Lighting Sales Data Analysis

Study Champion:

TBD

Research Area:

Residential Lighting and Products

Type of Study:

Market Assessment

Study Lead:

TBD

Prioritization:

TBD

Applicable Fuel(s): Electric
Underlying program/Initiative:

Residential Retail Initiative (lighting specific)

Overall Study Goal:
The study will analyze data purchased from the Consortium for Residential Energy Efficiency Data (CREED)’s LightTracker
Initiative and describe bulb sales, market shares, and prices for light emitting diodes (LEDs), compact fluorescent lamps
(CFLs), halogens, and incandescent. The LightTracker data describes market-level sales and program activity for most states
in the nation. Evaluators will compare data for Massachusetts to those for other program areas, non-program areas, and
the nation. The study will report results broken down by various categories, dependent on data availability and program
evaluation needs. Likely categories including bulb shape, lumens bins, and ENERGY STAR qualification. The study will also
track quarterly national shipments of bulbs as reported by the Association of Electric Equipment and Medical Imaging
Manufactures (NEMA). The LightTracker data lag by a year, so the 2019 study will analyze 2018 sales data.
Research questions include the following:
• What are the short- and long-term trends in light bulb shipments, sales, and market share in Massachusetts?
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•
•

How do these trends in Massachusetts compare with other program states, non-program states, and the nation?
What is the bulb price of LEDs compared to other bulb types, in Massachusetts and non-program states?

Value of Study:
For 20 years, the Residential Lighting Core Initiative (the retail lighting program) and its predecessors have yielded
substantial, low-cost electric savings to the ratepayers of Massachusetts. The retail lighting program has also historically
accounted for much of the Residential Portfolio electric savings. For example, the 2016 Mass Save Data Dashboard reports
that the retail lighting program (the Dashboard references Residential Lighting, under Residential Products) claimed 55% of
the Residential Portfolio net annual electric savings and 59% of the net lifetime electricity savings, but accounted for only
24% of the Residential Portfolio program incentives. (These percentages apply only to the retail lighting program and do not
include lighting from the various direct install programs, which further boosts total Residential Portfolio savings due to
lighting, as reported here.) This will soon change. Not only do the PAs anticipate that annual Residential Portfolio savings in
2019 will be one-half of what they were in 2016, they also expect that the entire Residential Retail Core Initiative, which will
include the retail lighting program, will account for 43% of annual and 54% of lifetime Residential Portfolio savings, less
than the retail lighting program alone in 2016.).
The broader residential lighting market is driving the Massachusetts program changes. Rapid adoption of LEDs, anticipated
increases in federal lighting standards, and likely expansion of the bulbs covered by the standards indicate that the
residential lighting market is nearing transformation. But it is not quite there yet. This effort provides a low-cost way to
track the progress of the lighting market in Massachusetts and the nation, as well as differentiating the progress between
areas with and without lighting programs. The sales data will contribute to the body of knowledge regarding the continued
importance of retail lighting program activity in the rapidly transforming market place and inform decisions about program
strategy decisions in response to the market progress.
High-Level Description of Approach/Methodology:
This project includes three tasks:
• Task 1: Data purchase from and coordination with CREED
• Task 2: Data analysis
• Task 3: Reporting
Budget:
The table below presents the budget range for the tasks, with the range reflecting possible variations in the level and depth
of analysis. Note that CREED estimates that the LightTracker data will cost approximately $80,000, with the additional
$5,000 for coordination.
Task 1: Data purchase and Coordination

$85,000

Task 2: Data Analysis

$15,000 to $25,000

Task 34: Reporting

$25,000 to $35,000

Total Budget Range

$125,000 -- $145,000

Timeline:
CREED Data Delivery

June
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Analysis and Reporting

July to September

Reporting

September to November

A.7 RESIDENTIAL REAL-TIME PARTICIPANT SURVEY S
Study Name:

Residential Real-Time Participant Surveys

Study Champion:

Kimberly Crossman, National Grid

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Net-to-gross and Process

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying program/Initiative: All
Overall Study Goal:
The overall goal is to provide program administrators with actionable feedback on program processes on a timely basis to
enable continuous improvement. The fast feedback survey approach collects valuable information on participant
satisfaction, areas for improvement, and free-ridership in close to real time, which helps to avoid recall issues and increase
survey response rates relative to less frequent process evaluation surveys.
Research questions include:
• How satisfied are participants with their overall program experience, as well as individual aspects of
program participation (e.g., eligibility requirements, application process, wait time to receive rebate,
customer service, etc.)?
• What can program administrators do to improve customer experience in these programs?
• What are the free-ridership estimates for these programs?
Value of Study:
The primary value of fast feedback surveys is the ability to adjust program implementation processes that are veering off
track before it’s too late to make improvements. Response rates are typically higher for fast feedback surveys because the
program is more salient and top-of-mind for participants. Furthermore, by combining multiple utilities and programs into a
single streamlined survey process, there are economies of scale for fielding and analyzing survey results. This survey
approach is more cost-effective and produces better quality data on a more useful timeline than typical year-end process
evaluation surveys. Ideally by surveying customers within 6 weeks of their program participation, respondents are more
likely to remember relevant details that help make their feedback actionable to the program implementation staff, but this
can prove difficult to implement. The evaluation team will work with the PAs to implement the most feasible real-time
survey to increase the value of feedback to program implementers.
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High-Level Description of Approach/Methodology:
The approach requires a substantial amount of upfront work but is very quick to implement on a monthly basis after the
initial lift. The team will work with program administrators to develop a concise, streamlined online survey instrument that
uses skip logic to customize questions for each utility and program combination and shall look to administer the survey
through a web survey platform. The team will need to work with program administrators to develop a program tracking
data transfer process through which the PAs send program tracking data more frequently (preferably on a monthly, every
other month or quarterly basis). The survey team will upload the data into a secure environment and then aggregate and
transform the program tracking data for each program into a single sample frame for the month’s survey. The final step
(completed monthly) will be uploading the sample frame into the web platform which will be constructed to send
invitations and reminders to take the survey automatically.
The survey team shall provide program administrators and implementation staff with a real-time summary of survey results
by month and program year-to-date via a web-based survey results dashboard. Once a month, the survey team will send
the program administrators a survey disposition report summarizing response rates by utility and program as well as a raw
dataset (anonymized to remove personally identifiable information). The team will also provide periodic deliverables
(memos or presentations, depending on the PAs’ preferences) summarizing key findings and insights from the survey
results on a quarterly basis or more frequently if needed.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$50,000 - $100,000 (variable by sample sizes and activities to be included)

Timeline:

2019-2021 Implementation Planning Cycle

A.8 WORKFORCE RETENTION AND RECRUITMENT FOR RESIDENTIAL PROGRAMS
Study Name:

Workforce Retention and Recruitment for Residential Programs

Study Champion:

Tracy Dyke Redmond, Eversource

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Measure Characterization and Process

Study Lead:

TBD

Applicable Fuel(s): Electric / Gas
Underlying program/Initiative: All

Overall Study Goal:
The objective of this study is to ensure workforce retention and recruitment for MA Residential Energy Efficiency programs
is sufficient given the expected program design and scale changes for the 2019-2021 planning period. With the upcoming
changes to program implementation and potential expansion to the weatherization workforce, the PAs would like to
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identify areas that could be impacted and potentially adjusted due to the higher demands of the program. Such areas to
review include the current trainings offered to the workforce and if these will meet the expected demand or if additional
trainings are required. The PAs could also use this as an opportunity to research effective ways for recruitment into the
program and where to find the best candidates.
The study will investigate the following research questions:
• How do the PAs ensure there is a trained, qualified workforce ready to implement the programs at the scale
envisioned for the next three-year plan?
• What, if any, additional training is needed to ensure a sufficient pipeline of workers are available?
• Are any changes needed to recruitment to ensure the best candidates are hired and retained for all field services
offered as part of program offerings?
Value of Study:
This study will take a deeper dive into the magnitude of the impact for program implementation changes in the 2019-2021
planning cycle and determine if adjustments are necessary. This will help to ensure if the scale increases as expected,
trained and qualified field technicians are available to meet the additional demand.
High-Level Description of Approach/Methodology:
1. Characterize the “current state” of MA Residential Energy Efficiency programs workforce recruitment and retention
offerings. The following activities can be considered:
a. Interview implementation staff across PAs to assess perspectives on current workforce recruitment and
retention to identify any gaps in existing processes or areas that could be impacted with the higher scale of
projects.
b. Review of MA Residential Energy Efficiency program documentation including the Income Eligible Program
Process Evaluation report and the Home Energy Services Process and Impact Evaluation reports, as well as any
other document on the cost-effectiveness of Residential Energy Efficiency programs for the 2016-2018 plan
period.
2. Investigate factors that will help improve MA Residential Energy Efficiency program offerings. The following activities can
be considered:
a. Interview third-party contractors who have been involved with MA Residential Energy Efficiency programs,
investigating their views for workforce recruitment and retention for the current/future programs. Aim to
interview a range of contractors (i.e. involvement in different programs, serving different PAs/geographic
areas).
b. Interview 1-2 workforce development experts (e.g. vocational school staff) to ascertain guidance and
recommendations specific to MA PAs workforce recruitment and retention relating to meeting a higher demand,
including how to establish a recruitment structure that aligns with the current/future field services conducted
as part of MA Residential Energy Efficiency program offerings.
Findings from this study will inform potential changes to workforce trainings and benefits associated with MA Residential
Energy Efficiency programs for the 2019-2021 plan period.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$50-75,000 (may vary based on the defined boundaries of “workforce”)

Timeline:

2019-2021 Implementation Planning Cycle
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A.9 DECISION-MAKER TARGETING STUDY
Study Name:

Decision-Maker Targeting Study

Study Champion:

Kimberly Crossman, National Grid

Research Area:

Retrofit/HVAC Research Area

Type of Study:

Process Evaluation

Study Lead:

TBD

Applicable Fuel(s): All Fuel Types
Underlying program/Initiative: All
Overall Study Goal:
First, to determine how the PAs can more effectively identify, market to, and engage landlords and property managers, as
well as any other harder-to-reach decision-makers, in the PAs’ suite of residential energy efficiency initiatives. Second,
identify the drivers of participation for these decision-makers and the delivery design structure, measure mix, and incentive
levels that will result in greater participation in the PAs’ initiatives.
Value of Study:
Recent evaluations and three-year planning efforts have underscored the importance of reaching these decision-makers
and encouraging their participation in Residential Coordinated Delivery (RCD), Residential Retail Initiative, or the Income
Eligible program (as appropriate). Program stakeholders have reported, and the evaluation team experienced, difficulty
reaching landlords and/or property managers, particularly for small and mid-sized (less than 20 total units) properties. As
these initiatives mature and aggressive savings targets continue, it will become increasingly important for the PAs to
successfully tap into these customer segments and their associated savings potential. Doing so will require effectively
engaging landlords and/or property managers as they typically make the ultimate decision about whether to act on the PAs
more substantive efficiency recommendations.
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High-Level Description of Approach/Methodology:
The team will conduct a small number of targeted interviews with RCD, Retail, and Income Eligible project managers to
understand how they currently characterize, identify, market to, and engage these decision makers. Through these
interviews, the team will work with the PAs to segment and characterize primary types of harder-to-reach decision makers.
This segmentation exercise may result in: landlords of single-family detached homes, landlords of multi-unit single family
homes (2-4 units), landlords/property managers of small multifamily buildings (5-10 units), and so on.
These interviews will also enable the evaluation team to recruit and develop a discussion guide for a series of focus groups.
The exact number, location(s), and composition (i.e., the types of hard-to-reach customers that participate) of the focus
groups will be determined through future Stage Three planning efforts. Independent of these logistical details, the overall
goal of the focus groups will be to better understand how to market to and encourage participation in RCD. The evaluation
team will summarize the findings of the focus groups and offer recommendations for marketing and program design for
each identified customer type.
In addition to the focus groups, the team will identify, procure, and review alternative data sources that may inform the
PAs’ marketing and outreach efforts to these customers. Based on this review, the team will specifically assess whether any
of the identified data sources can facilitate systematic identification of potential hard-to-reach RCD participants.
The activities tentatively proposed as part of this research could also support the PA’s desire to better understand and
connect with residential non-participants more generally (as documented in the separate Non-participant Research Stage
One plan). The PAs and evaluation team should, when transitioning from a Stage One to a Stage Two or Three evaluation
plan, coordinate the timing and scopes of both studies or even consider combining them into a single, more comprehensive
scope of work.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$75,000-125,000

Timeline:

2019-2021 Implementation Planning Cycle

B. C&I STAGE ONE PLANS

B.1 IMPACT EVALUATION OF 2017 CUSTOM ELECTRIC INSTALLATIONS
Study Name:

Impact Evaluation of 2017 Custom Electric Installations

Study Champion:

Whitney Brougher

Research Area:

C&I Impact/NTG

Type of Study:

Impact

Study Lead:

To Be Determined
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Applicable Fuel(s): Electric
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The objective of this impact evaluation is to provide verification or re-estimation of electric energy and summer/winter
peak demand savings estimates for a sample of custom electric projects through site-specific inspection, monitoring, and
analysis. The results of this study will be used to determine the final realization rates for custom electric energy efficiency
offerings installed in 2019. Realization rates will be separately determined for National Grid and Eversource, as well as at
the statewide level. The evaluation sample for this study will be designed in consideration of the 90% confidence level for
energy savings and the 80% confidence level for demand savings.
Value of Study:
This study will combine the results from the current PY2016 custom electric impact evaluation with the sample results of
this PY2017 impact evaluation to produce a realization rate that will be applied to custom electric offerings installed in
2019. This study will require 2017 program tracking data from the PAs by August 2018 for sampling purposes. Data
collection will take place between late 2018 and mid-2019 to capture the appropriate season for each sampled project with
a summary report delivered in Q4 of 2019. In addition to producing new custom electric realization rates, the study will
provide findings and recommendations for implementation to consider in its offerings.
High-Level Description of Approach/Methodology:

1.

Develop Sample Design
The sample design will employ a multiyear staging approach as introduced in the Impact Evaluation Framework. 21
Traditionally, custom electric measures have been evaluated at the end-use level every 3-5 years. There is
currently an impact evaluation being completed on the 2016 program year, which includes all electric measures
(except CDA). By implementing an ongoing multiyear staged evaluation of custom electric, this program offering
will be evaluated on an annual basis. Staged evaluation involves the annual gathering of data after with an
independent sampling conducted for that interval. The independent samples from multiple intervals can be
combined using propagation of error methods. In this specific study, the independent samples from the current
2016 program year will be combined with the independent sample from the upcoming 2017 program year.
The goal of the study is to design a sample to estimate realization rates for electric energy savings and
summer/winter peak demand savings. The target for annual energy savings will be set at the traditional ±10% at
90% confidence at the statewide level when sample results from three consecutive years of evaluation are
combined (±10% at 80% confidence for peak demand savings). Beginning with the fourth year of staged evaluation,
the pooling of results will drop the oldest year (PY2016) and pool the most recent three years of results. Given this
framework, the PY2017 impact evaluation will require approximately one-third the number of sample points that
would be needed to meet the sampling targets in a single year, non-staged impact evaluation.

21

DNV GL. Massachusetts Commercial and Industrial Gross Impact Evaluation Framework prepared for the Massachusetts Program
administrators and Energy Efficiency Advisory Council. May 19, 2017
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2.

Develop Site Measurement and Evaluation Plans
DNV GL will develop site specific measurement, verification and analysis (MVA) plans for each sampled site. The
plans outline on-site methods, strategies, monitoring equipment placement, calibration and analysis issues. The
PAs and EEAC will provide comments and edits to clarify and improve the plans prior to them being finalized.

3.

Data Gathering and Analysis
Data collection will include physical inspection and inventory, interview with facility personnel, observation of site
operating conditions and equipment, short-term metering of usage and EMS trends. At each site, evaluators will
perform a facility walk-through that focuses on verifying the post-retrofit or installed conditions of each energy
conservation measure (ECM). On-site evaluation procedures and site analysis will be presented in a site report for
each sampled site. DNV GL will apply the model-assisted stratified ratio estimation methodology to aggregate the
site results and expand to the study population and other segments of interest.

4.

Report Writing and Follow-up
DNV GL will produce an interim desk review memo, which summarizes the results of the desk review process. DNV
GL will also provide the PAs with a written summary report containing the evaluation results and key findings
following this round of custom impact evaluation.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$750,000 - $1,000,000

Timeline:

Q3 2018 – Q4 2019

B.2 IMPACT EVALUATION OF 2017 CUSTOM GAS INSTALLATIONS
Study Name:

Impact Evaluation of 2017 Custom Gas Installations

Study Champion:

Tony Larson, National Grid

Research Area:

C&I Impact/NTG

Type of Study:

Impact

Study Lead:

To Be Determined

Applicable Fuel(s): Gas
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
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The objective of this impact evaluation is to provide verification or re-estimation of natural gas energy savings estimates for
a sample of custom gas projects through site-specific inspection, monitoring, and analysis. The results of this study will be
used to determine the final realization rates for custom gas energy efficiency offerings installed in 2019. Realization rates
will be separately determined for Columbia Gas, National Grid and Eversource, as well as at the statewide level. The
evaluation sample for this study will be designed in consideration of the 80% confidence level for therms savings.
Value of Study:
This study will combine the results from the current PY2016 custom gas impact evaluation with the sample results of this
PY2017 impact evaluation to produce a realization rate that will be applied to custom gas offerings installed in 2019. This
study will require 2017 program tracking data from the PAs by August 2018 for sampling purposes. Data collection will take
place between late 2018 and early 2019 to capture the winter season with a summary report delivered in Q2 of 2019. In
addition to producing a new custom gas realization rate, the study will provide findings and recommendations for
implementation to consider in its offerings.
High-Level Description of Approach/Methodology:

1.

Develop Sample Design
The sample design will employ a multiyear staging approach as introduced in the Impact Evaluation Framework. 22
Traditionally, custom gas measures have been evaluated as a whole program once every 2-3 years. There is
currently an impact evaluation being completed on the 2016 program year. By implementing an ongoing multiyear
staged evaluation of custom gas, this program offering will be evaluated on an annual basis. Staged evaluation
involves the annual gathering of data after with an independent sampling conducted for that interval. The
independent samples from multiple intervals can be combined using propagation of error methods. In this specific
study, the independent samples from the current 2016 program year will be combined with the independent
sample from the upcoming 2017 program year.
The goal of the study is to design a sample to estimate realization rates for natural gas therm savings. The target
for annual therm savings will be set at the traditional ±10% at 80% confidence at the statewide level when sample
results from three consecutive years of evaluation are combined. Beginning with the fourth year of staged
evaluation, the pooling of results will drop the oldest year (PY2016) and pool the most recent three years of
results. Given this framework, the PY2017 impact evaluation will require approximately one-third the number of
sample points that would be needed to meet the sampling targets in a single year, non-staged impact evaluation.

2.

Develop Site Measurement and Evaluation Plans
DNV GL will develop site specific measurement, verification and analysis (MVA) plans for each sampled site. The
plans outline on-site methods, strategies, monitoring equipment placement, calibration and analysis issues. The
PAs and EEAC will provide comments and edits to clarify and improve the plans prior to them being finalized.

22

DNV GL. Massachusetts Commercial and Industrial Gross Impact Evaluation Framework prepared for the Massachusetts Program
administrators and Energy Efficiency Advisory Council. May 19, 2017
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3.

Data Gathering and Analysis
Data collection will include physical inspection and inventory, interview with facility personnel, observation of site
operating conditions and equipment, short-term metering of usage and EMS trends. At each site, evaluators will
perform a facility walk-through that focuses on verifying the post-retrofit or installed conditions of each energy
conservation measure (ECM). On-site evaluation procedures and site analysis will be presented in a site report for
each sampled site. DNV GL will apply the model-assisted stratified ratio estimation methodology to aggregate the
site results and expand to the study population and other segments of interest.

4.

Report Writing and Follow-up

DNV GL will produce an interim desk review memo, which summarizes the results of the desk review process. DNV
GL will also provide the PAs with a written summary report containing the evaluation results and key findings following this
round of custom impact evaluation.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$500,000

Timeline:

Q3 2018 – Q2 2019

B.3 IMPACT EVALUATION OF 2018/2019 UPSTREAM LIGHTING
Study Name:

Impact Evaluation of 2018/2019 Upstream Lighting

Study Champion:

Erik Mellen

Research Area:

C&I Impact/NTG

Type of Study:

Impact

Study Lead:

To Be Determined

Applicable Fuel(s): Electric
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The objective of this impact evaluation is to provide verification or re-estimation of electric energy and summer/winter
peak demand savings estimates for a sample of upstream lighting projects through site-specific inspection, monitoring, and
analysis. The results of this study will be used to determine the impact savings factors that will be applied to upstream
lighting purchases in 2018. Savings factors of interest in 2018 include the installation rate and possibly the delta watts. The
evaluation sample for this study will be designed in consideration of the 90% confidence level for energy savings and the
80% confidence level for demand savings.
Value of Study:

58

This study will continue the investigation of installation rates on a proposed quarterly basis. This is in response to recent
findings from the previous completed impact evaluation that showed lower installation rates for several product types
being offered by the program and significant changes implemented by the program to improve this issue. This study will
require program tracking data from the PAs and/or the program vendor on a quarterly basis for review sampling purposes.
Data collection will take place in quarterly intervals beginning in October 2018. In addition to producing updated product
level installation rates, the study will provide findings related to the ongoing third-party QC efforts being done. DNV GL may
also investigate delta watts as part of the data collection activities, if requested.
High-Level Description of Approach/Methodology:

1.

Develop Sample Design
The sample design will employ a quarterly staged approach as introduced in the Impact Evaluation Framework. 23
There is currently an installation rate update study being conducted by the DNV GL team. By implementing an
ongoing quarterly staged evaluation of upstream lighting purchases, we can track how installation rates have
changed in response to the program changes. Staged evaluation involves the quarterly gathering of data with an
independent sampling conducted for that interval. The independent samples from multiple intervals can be
combined using propagation of error methods.
The goal of the study is to design a sample to estimate savings factors (installation rate) for electric energy savings
and summer/winter peak demand savings. The target for annual energy savings will be set at the traditional ±10%
at 90% confidence at the statewide level when sample results from four consecutive quarters of evaluation are
combined (±10% at 80% confidence for peak demand savings). Given this framework, the PY2018/19 impact
evaluation will require approximately one-quarter of the number of sample points that would be needed to meet
the sampling targets in a single, non-staged impact evaluation.

2.

Review Third Party QC Data
DNV GL will continue to review and analyze the PAs’ third-party QC data. The third-party QC vendor provides postpurchase inspection on approximately 10% of all facilities that purchased lamps. Their effort also focuses on
installation of purchased lamps. The ongoing review of QC data along with the results from this impact evaluation
will help the PAs better understand the reasons for lamps that are not being found or not being installed.

3.

Data Gathering and Analysis
Data collection will include physical inspection and inventory, interview with facility personnel, and observation of
site operating conditions and equipment. At each site, evaluators will perform a facility walk-through that focuses
on verifying the post-retrofit or installed conditions of each upstream lighting purchase. On-site evaluation
procedures and site analysis will be presented in a spreadsheet for each sampled site. DNV GL will apply the
model-assisted stratified ratio estimation methodology to aggregate the site results and expand to the study

23
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population and other segments of interest.

4.

Report Writing and Follow-up
DNV GL will produce quarterly results memos following each phase of data collection. DNV GL will also provide the
PAs with a written summary report containing the evaluation results and key findings following the completion of
four consecutive quarters of impact evaluation.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:
quarters)

$450,000 - $600,000 ($150,000 - $200,000 per quarter for 3 additional

Timeline:

Q3 2018 – Q2 2019

B.4 IMPACT EVALUATION OF 2017 SMALL BUSINESS ELECTRIC INSTALLATIONS
Study Name:

Impact Evaluation of 2017 Small Business Electric Installations

Study Champion:

Gail Azulay

Research Area:

C&I Impact/NTG

Type of Study:

Impact

Study Lead:

To Be Determined

Applicable Fuel(s): Electric
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The objective of this impact evaluation is to provide verification or re-estimation of electric energy and summer/winter
peak demand savings estimates for a sample of small business non-lighting electric projects through site-specific inspection,
monitoring, and analysis. The results of this study will be used to determine the final realization rates for small business,
non-lighting electric energy efficiency offerings installed in 2019. Results will be determined at the overall statewide level.
The evaluation sample for this study will be designed in consideration of the 90% confidence level for energy savings and
the 80% confidence level for demand savings.
Value of Study:
This PY2017 study will focus on the non-lighting portion of small business since a full small business lighting impact
evaluation was just completed in 2018. This study will require 2017 program tracking data from the PAs by August 2018 for
sampling purposes. Data collection will take place between late 2018 and mid-2019 to capture the appropriate season for
each sampled project with a summary report delivered in Q4 of 2019. In addition to producing new small business non-
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lighting savings results, the study will provide findings and recommendations for implementation to consider in its small
business program offerings.
High-Level Description of Approach/Methodology:

1.

Develop Sample Design
The goal of the study is to design a sample to estimate realization rates for small business, non-lighting electric
energy savings and summer/winter peak demand savings. The target for annual energy savings will be set at the
traditional ±10% at 90% confidence at the statewide level (±10% at 80% confidence for peak demand savings).
Beginning in 2019, the small business sample design will combine both lighting and non-lighting and employ a
multiyear staging approach as introduced in the Impact Evaluation Framework.24 By implementing an ongoing
multiyear staged evaluation of small business electric, this program offering will be evaluated on an annual basis.
Staged evaluation involves the annual gathering of data after with an independent sampling conducted for that
interval. The independent samples from multiple intervals can be combined using propagation of error methods. In
the new framework, the target for annual energy savings will be set at the traditional ±10% at 90% confidence at
the statewide level when sample results from three consecutive years of evaluation are combined (±10% at 80%
confidence for peak demand savings). Beginning with the fourth year of staged evaluation, the pooling of results
will drop the oldest year and pool the most recent three years of results.

2.

Develop Site Measurement and Evaluation Plans
DNV GL will develop measure specific measurement, verification and analysis (MVA) plans for each type of
measure. The plans outline on-site methods, strategies, monitoring equipment placement, calibration and analysis
issues. The PAs and EEAC will provide comments and edits to clarify and improve the plans prior to them being
finalized.

3.

Data Gathering and Analysis
Data collection will include physical inspection and inventory, interview with facility personnel, observation of site
operating conditions and equipment, short-term metering of usage and EMS trends. At each site, evaluators will
perform a facility walk-through that focuses on verifying the post-retrofit or installed conditions of each energy
conservation measure (ECM). On-site evaluation procedures and site analysis will be presented in a site report for
each sampled site. DNV GL will apply the model-assisted stratified ratio estimation methodology to aggregate the
site results and expand to the study population and other segments of interest.

4.

Report Writing and Follow-up
DNV GL will provide the PAs with a written summary report containing the evaluation results and key findings
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following this round of small business non-lighting impact evaluation.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$500,000 - $750,000

Timeline:

Q3 2018 – Q4 2019

B.5 EVALUATION OF INTEGRATED LIGHTING CONTROLS
Study Name:

Evaluation of Integrated Lighting Controls

Study Champion:

Joe Bocanegra, National Grid

Research Area:

C&I Impact/NTG

Type of Study:

Various

Study Lead:

To Be Determined

Applicable Fuel(s): Electric
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The goal of this study is to characterize the current state and trajectory of the market for integrated lighting controls (ILC),
from both supply and customer perspectives. This is a nascent technology with potential savings in the near term. Customer
and supplier value is high but there are currently few manufacturers, and awareness and knowledge are limited on both the
supply and customer sides. As a result, the potential for missed opportunity during construction or major renovations is
high, and there’s currently a valuable role for a program to play. As opportunities for savings from screw-in LEDs decline,
ILCs may offer a large opportunity for programs. The largest manufacturer of ILC is based in Boston, making the technology
particularly worthy of attention by Massachusetts programs.
Results from this study will support program design, establish a market baseline, contribute to gross savings baseline
specifications, as well as indicating current free-ridership rates.
Questions to be addressed in the study include:
• Overall, what is the status and trajectory of the market for integrated lighting controls?
• What are the capabilities of the current technologies and what are anticipated improvements?
• What is the current market penetration of the technology by business and lighting type?
• How are these technologies being deployed?
• How are customers responding to the technology—what is their level of awareness, how are they using the
technology?
• What are the current and projected market capabilities—supply level and trajectories
o What is the level of manufacturing activity?
o What is the state of distributor and contractor awareness, knowledge, and stocking?
• What are barriers to adoption?
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Value of Study:
This study will help support program design in a currently nascent market with the potential for near-term savings. The
study will provide insights on current adoption and awareness levels, on how the technology is being deployed and
operated—including whether customers are using controls correctly---, on trade ally and customer experiences, and on
barriers to adoption. The study will also establish a baseline against which market effects can later be measured.
The study will build on past and concurrent work, including:
Project 22: Retrofit Lighting Controls Measures (P22): This 2013 study included a literature review, a tracking
database review, a review of Massachusetts evaluation reports, and interviews with program managers.
Project 58: Impact Evaluation of Upstream Lighting Programs (P58): This study conducted dozens of site visits with
participating end users and identified opportunities for lighting controls for various LED technologies.
Project 78: Upstream LED NTG (P78): In 2017 this project completed an onsite participant saturation study which
included questions about lighting controls. It is also adding questions about lighting controls to a pending end user
CATI survey.
Project 81: Process Evaluation of C&I Upstream Lighting Initiative and Site Visits (P81) This study is launching
quarterly onsite visits for participants in the Initiative. It is also about to launch in-depth interviews with
nonparticipating lighting contractors and distributor which will include questions about lighting control awareness,
use, and barriers to adoption.
Unlike these studies in which ILC is only one of many lighting technologies being studied, the proposed study will collect
specific detailed information on these technologies. Also, the Evaluation team has not conducted interviews with lighting
manufacturers concerning lighting controls for over 5 years. There are likely additional topics that could be addressed with
them in brief.
High-Level Description of Approach/Methodology:
1. Literature review on the technology capabilities and on market penetration other states.
We will review existing literature on the technology and the state of the market. Initial sources, which include
additional references, are as follows:
• Technology and market review & additional resources

2.

3.

https://newbuildings.org/sites/default/files/LLLC_ZNE_TAG.pdf
• Utility program:
https://pse.com/savingsandenergycenter/forbusinesses/lighting/pages/business-lighting-program.aspx
• Technology overview cut sheet:
https://nwlightingnetwork.com/news/technology-corner-luminaire-level-lighting-controls/
• Profile of products:
https://nwlightingnetwork.com/app/uploads/2015/10/Luminaire-Level-Lighting-Controls_Rev.102015.pdf
Review tracking data
We will review the available program tracking data to determine the prevalence of integrated lighting controls in
the programs. Integrated controls are not directly identifiable in the data via measure codes. We will need to
screen controls projects and review a sample of these individually.
Conduct supply side interviews
We will interview manufacturers and compile information concerning lighting controls being collected by P81 from
nonparticipating lighting distributors and contractors.
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4.

5.

Conduct interviews with recent purchasers
We will interview recent purchasers identified from tracking data to explore their motivation to install the
technology, their satisfaction with it, how it’s being used, and program influence.
Supplemental data collection on concurrent studies
We will add one or two questions on this technology to the following field efforts that are launching shortly:
• P78 Phase 1 general population customer screener surveys and Phase 2 onsite visits
• P81 Quarterly onsite visits and nonparticipating lighting distributors/contractors.
If necessary due to timing, these supplemental questions may be added to later surveys or visits under each study
even if they’re not ready to be included at the time of the data collection launch.

6.

Reporting

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

To Be Determined

Timeline:

Q4 2018 – Q2 2019

B.6 C&I MEASURE LIFE STUDY
Study Name:

C&I Measure Life Study

Study Champion:

Tony Larson

Research Area:

C&I Impact/NTG

Type of Study:

Measure Life

Study Lead:

To Be Determined

Applicable Fuel(s): Electric/ Gas
Underlying program/Initiative: All C&I Programs/Initiatives

Overall Study Goal:
The purpose of this study is to provide the Massachusetts Program Administrators (PAs) and the Massachusetts Energy
Efficiency Advisory Council (EEAC) with up-to-date evidence that can inform Estimated Useful Lives (EULs) and Remaining
Useful Lives (RULs) for key C&I energy efficiency measures. This study will build upon the work already completed by
Project 73, Track D: Measure Life Methods (P73 Track D) and will include both primary and secondary research.
Value of Study:
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The recent P73 Track D study provided some useful deliverables including:
1) Measure life methods literature review: A findings memorandum covering current methodologies for estimating
EULs and RULs. This memo not only summarized the current EUL/RUL methods but also described their strengths
and limitations.
2) Technical Reference Manual (TRM) benchmarking matrix: This benchmarking matrix summarized the current
measure life estimates for a few key measures which the PAs had identified including LEDs, roof-top unit (RTU) air
conditioners, packaged terminal air conditioners (PTACs), variable frequency drives (VFDs), and boilers. The
summary matrix summarized the EULs/RULs for these measures from over 40 different TRMs.
3) A new analysis method for deriving measure lives from currently-installed equipment: The P73 Track D team
developed an innovative methodology for estimating measure lives based on information on the age mix of
currently-installed equipment from manufacturer nameplates. This analysis used information on the age of installed
unitary HVAC equipment from Project 41: The Massachusetts C&I Market Characterization On-Site Assessments and
Market Share and Sales Trends Study (P41) as well as the Upstream HVAC Process Evaluation (P55).
However, the P73 Track D also identified some opportunities for useful follow-up research. This new C&I measure life
study would supplement this P73 Track D research in the following areas:
1. Expanding the range of measures covered by the TRM benchmarking matrix
2. Enhancing the scope and rigor of the P73 Track D’s methodology for deriving measure life estimates from installed
equipment.
3. Interviewing lighting manufacturers about measure life methods
4. Devising methods to capture the age of replaced equipment from installation contractors and equipment recyclers.
The subsequent section describes these research activities.
High-Level Description of Approach/Methodology:
1. Expanding the range of measures covered by the TRM benchmarking matrix
Due to budgetary and time constraints, P73 Track D’s benchmarking matrix only covered six key measures (see list
above), This research activity would expand this TRM benchmarking matrix to a dozen new measures.
2. Enhancing the scope and rigor of the P73 Track D’s methodology for deriving measure life estimates from installed
equipment
Due to budget limitations, the P73 Track D only estimated EULs for unitary cooling equipment. However, there are
also manufacturer nameplate data in the P41/P55 database for other key measures such as boilers, furnaces,
water heaters, and chillers. So, this research activity would expand this analysis to other measures not covered by
the P73 Track D study. The P73 D analysis also identified opportunities to improve the reliability of its EUL
estimates. For example, about a third of the equipment in the P41/P55 database lacked manufacturer dates. This
research activity would bound the age of this equipment with missing nameplates by incorporating information on
building age from both the P41/P55 database and tax information from the C&I customer profiling work.
3. Interviewing lighting manufacturers about measure life methods
The P73 Track D study did add a few questions about measure life methods to a 2017 interview guide for lighting
manufacturers participating in the Massachusetts residential upstream lighting program. However, because these
interview questions were part of a much longer interview guide being administered and funded by the
Massachusetts residential evaluation team, the interviewers were unable to explore these measure life questions
in much depth. In addition, the manufacturers sometimes identified alternative contacts for measure life
information which the P73 Track D team was unable to follow up on due to time and budget limitations. This new
study would interview representatives of 12 leading lighting manufacturers with a focus on a full and rich
exploration of their methods for estimating the measure lives of their products. It would also target on
manufacturer representatives who the previous lighting manufacturer interviews had identified as experts in this
area.
4. Devising methods to capture the age of replaced equipment from installation contractors and equipment recyclers
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All the PAs have installation contractors in their trade ally network which replace HVAC and lighting equipment on
a routine basis. Some PAs like Eversource also use contractors to recycle replaced lighting equipment. The
evaluation team would explore the feasibility of developing a “nameplate bounty” system which would
compensate these installation contractors and recyclers for sending in photos (e.g. of the manufacture
nameplates) of the equipment they replace. This would provide useful empirical information on the age mix of
equipment being replaced. It could also provide useful information – such as the energy efficiency of the replaced
equipment – that would be useful for other evaluation projects.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$150,000

Timeline:

Q4 2018 – Q1 2019

B.7 INCREMENTAL COST EVALUATION STUDY
Study Name:

Incremental Cost Evaluation Study

Study Champion:

Erik Mellen

Research Area:

C&I Impact/NTG

Type of Study:

Baseline, Impact, Net-to-gross

Study Lead:

To Be Determined

Applicable Fuel(s): Electric/Gas
Underlying program/Initiative: All C&I Programs/Initiatives
Overall Study Goal:
Measure installation cost are incorporated to benefit-cost tests used to screen measures and programs. Estimates of cost
include two components: equipment cost and labor cost. Currently, the PAs use the following approach to account for the
cost:
• Retrofit measure: the benefit cost test includes the full installed cost of the proposed EE equipment and labor
• Lost opportunity measure: the benefit cost test includes the incremental equipment cost differential between EE
and baseline equipment/scenario
• Dual baseline measures: The PAs have an approach used in the residential sector for accounting for the cost of
dual-baseline measures, however, it may be difficult to implement in CI because of the variety of products.
The evaluation team will investigate and identify alternate approaches to account for cost associated with dual-baseline EE
measures which may be easier to implement consistently in CI. As a second part of this scope, the DNV GL team will
research select measures to determine full installed or incremental costs as appropriate.
Value of Study:
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Accurate measure costs are required to determine an accurate benefit cost ratio. This study will improve BCR reporting in
two ways. First, it will lead to a formulation for dual-baseline costs which is appropriately accurate and that can be readily
incorporated into the BC modeling tool used to report savings. Secondly, measure costs will be updated for select measures
using multiple reference sources.
High-Level Description of Approach/Methodology:
1. Work Plan Development

2.

DNV GL team will work with the PAs and EEAC Consultants to develop a work plan and project schedule.
Dual-baseline Cost Methods

3.

The DNV GL Team will conduct on-line research to determine methods how dual-baseline costs are calculated in
other jurisdictions and in the MA residential programs. DNV GL will present a straw person method that is
appropriately accurate and works within the current BCR framework and a revised dual baseline framework. The
results of the research will be incorporated into a memo for review and comment by the stakeholders. The DNV GL
Team will facilitate a workshop with stakeholders to review the straw person recommendation and to reach a
consensus on methodology.
Primary Measure Cost Research
The DNVGL team will conduct cost research on four specific upstream measures.25 The research will utilize four
sources of information a) invoices from a sample of project files b) on-line research of product pricing c) use of a
standardized pricing resource like RS Means and d) calls to three product distributors. The methods, findings, and
results will be documented in a memo.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

~$75,000+

Timeline:

Q3 2018 - Q1 2019

B.8 IMPROVING CUSTOMER PARTICIPATION IN EVALUATION STUDIES
Study Name:

Improving Customer Participation in Evaluation Studies

Study Champion:

Joe Bocanegra, National Grid

Research Area:

C&I Process

Type of Study:

Process

Study Lead:

To Be Determined

Applicable Fuel(s): All

25

Note that the specific measures selected will have an impact on cost with some measures (e.g. lighting) driving costs upwards from the
current budget estimate.
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Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The goal of this study is to provide strategies on how to improve the participation of C&I customers in evaluation studies.
The below research questions outline the key objectives:
• Why do customers choose to or choose not to participate in program evaluation studies?
• What strategies have worked or could work to overcome obstacles and boost participation?
• How do these obstacles and strategies vary across customers of different sizes or sectors, as well as the type of
study?
Value of Study:
Some evaluation studies have encountered challenges in recruiting customers to participate which leads to higher
recruitment costs and may yield samples that are not fully representative of the population. These studies typically involve
research tasks such as in-depth interviews, telephone surveys, or onsite visits. By identifying strategies to improve customer
participation in evaluations, this study should lead to both reduced evaluation costs as well as more robust evaluation
results.
High-Level Description of Approach/Methodology:
We propose to complete a literature review of prior studies conducted on evaluation response rates in order to understand
why customers elsewhere choose not to participate and identify best practices for improving response rates undertaken by
other program administrators. Our second task will involve the analysis of any available data from Massachusetts C&I
surveys regarding why customers refuse to complete the survey itself or to volunteer for subsequent onsite visits. If this
data has not already been collected in prior surveys, we will work with project managers to incorporate a few simple
questions into ongoing studies. Lastly, we will conduct about 30 in-depth telephone interviews with a variety of groups,
including customers who have recently refused to participate as well as those who have recently agreed to participate in an
evaluation study. In addition, we will interview PA account managers who have assisted in encouraging customers to
participate as well as other evaluators in Massachusetts and elsewhere. The goal of these interviews will be to explore
customer objections and understand which strategies have or could persuade them to participate. The overall report will
integrate the findings from each task in order to identify strategies for improving participation in future evaluation studies.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$75,000 to $125,000

Timeline:

Q4 2018 – Q1 2019

B.9 IMPACT EVALUATION OF PRESCRIPTIVE INSTALLATIONS
Study Name:

Impact Evaluation of Prescriptive Installations

Study Champion:

Whitney Brougher / Tony Larson

Research Area:

C&I Impact/NTG
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Type of Study:

Impact

Study Lead:

To Be Determined

Applicable Fuel(s): Electric and Gas
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The objective of this impact evaluation is to provide verification or re-estimation of electric energy and demand and/or
natural gas savings estimates for a subset of Prescriptive projects through site-specific inspection, monitoring, and analysis.
The results of this study will be used to determine new deemed savings values and/or savings parameters for selected
Prescriptive energy efficiency offerings installed in 2017. Evaluation results will be determined at the statewide level. The
evaluation sample for this study will be designed in consideration of the 90% confidence level for energy (kWh) and the 80%
confidence level for coincident peak summer and winter demand (kW) or natural gas therms savings.
Value of Study:
This study will produce results for one or more prescriptive offerings that will be applied to projects installed in 2019. This
study will require 2017 program tracking data from the PAs by August 2018 for data review and sampling purposes. Data
collection will take place between late 2018 and mid 2019 to capture the appropriate season for each sampled project with
a summary report delivered in Q4 of 2019. In addition to producing new deemed savings, baseline adjustments, or other
savings factors, the study will provide findings and recommendations for implementation to consider in its offerings.
High-Level Description of Approach/Methodology:
1. Program Tracking Data Review
The DNV GL team will review all 2017 prescriptive program tracking data and produce a summary of savings, both
electric and gas, by end-use. This summary will be shared with the PAs and EEAC to determine if any prescriptive
offerings have been or will be moved to an upstream delivery model, or if any other significant program changes
have occurred. Following this investigation, a stakeholder meeting will be established to determine which
prescriptive offerings should be evaluated in 2018/2019.
2. Develop Sample Design

3.

The goal of the study is to design a sample to provide new statewide deemed savings values and/or savings
parameters for selected end-uses. For electric measures the primary variable of interest for the sample design is
annual kWh savings, the PAs are also interested in coincident peak summer and winter kW because it is used in the
ISO-NE Forward Capacity Market (FCM). The target for annual kWh will be set at the traditional ±10% at 90%
confidence, while the target for summer and winter kW will be set at ±10% precision at 80% confidence during the
design. For gas measures the sample design will be based on achieving ±10% precision at 80% confidence for
annual therms savings.
Develop Site Measurement and Evaluation Plans

4.

DNV GL will develop end-use specific measurement, verification and analysis (MVA) plans for each selected
measure type. The plans outline on-site methods, strategies, monitoring equipment placement, calibration and
analysis issues. The PAs and EEAC will provide comments and edits to clarify and improve the plans prior to them
being finalized.
Data Gathering and Analysis

69

5.

Data collection will include physical inspection and inventory, interview with facility personnel, observation of site
operating conditions and equipment, short-term metering of usage and EMS trends. At each site, evaluators will
perform a facility walk-through that focuses on verifying the post-retrofit or installed conditions of each energy
conservation measure (ECM). DNV GL will apply the model-assisted stratified ratio estimation methodology to
aggregate the site results and expand to the study population and other segments of interest.
Report Writing and Follow-up
DNV GL will provide the PAs with a written report containing the evaluation results and key findings.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

TBD (Dependent on end-uses to be evaluated)

Timeline:

Q3 2018 – Q4 2019

B.10 ONGOING UPDATES TO LED MARKET ADOPTION MODEL
Study Name:

Ongoing Updates to LED Market Adoption Model

Study Champion:

Joe Bocanegra, National Grid

Research Area:

C&I Impact/NTG

Type of Study:

Baseline, Net-to-Gross

Study Lead:

To Be Determined

Applicable Fuel(s): Electric
Underlying program/Initiative: All Programs/Initiatives

Overall Study Goal:
This effort will provide updates to the C&I LED adoption model using available data on the rapidly changing C&I lighting
market. Beyond incorporating updated market information, the evaluation team will also add additional model functionality
and increase the diversity of lighting technologies included in the model.
Value of Study:
The initial LED market model developed under Project 75 formed the framework for forecasting future market conditions
such as market share, net savings, and saturation with and without program influence. These forecasts can be used to
inform program planning and evaluation efforts including baseline and net-to-gross research. Refreshing the model with
more recent data points will increase the validity and further refine the model forecasts helping to better address nuances
in the market. Expanding the functionality of the model will more accurately characterize actual market trends. As the PAs
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seek to achieve high savings from C&I lighting in the next three-year plan, updating the market model as noted will help the
PAs understand remaining opportunities and anticipate how program changes could impact future savings.
High-Level Description of Approach/Methodology:
1. Work Plan Development
As part of the work plan process, the DNV GL team will hold a working group meeting with the PAs and EEAC to
discuss which updates to the model should be prioritized. Prior to this meeting, DNV GL will review internal and
external research and then develop a list of potential input and functionality updates. The team will describe how
these updates and changes will impact the model and any additional data needs required for the update. At the
working group meeting, DNV GL and the PAs and EEAC will decide what updates to pursue in this scope of work.
DNV GL will then develop a work plan describing those updates.
2.

Model Input Data Updates
Under this task, DNV GL will update key model parameters, as determined during the working group meeting.
These updates could include incorporating recent Massachusetts or other market research such as:
• LED and non-LED prices and labor costs to refine the benefit-cost ratio estimates for related equipment.
• Wattage and efficacy forecasts to improve the consumption and savings calculations
• Measure lifetime retrofit rates (the annual percent of operating lamps expected to be replaced early), and
application-specific hours of use to improve stock turnover forecasts in replace on failure and retrofit events
• Incentive levels to improve the estimates of the benefit-cost ratio of program-eligible equipment
• Program marketing budgets which influence the level of program awareness amongst eligible participants
• Saturation and market share data to re-calibrate and check model baseline assumptions and technology
adoption curves

3.

Model Functionality Updates
Under this task, DNV GL will expand the model’s functionality, as determined during the working group meeting.
These updates could include:
• Adding additional lighting technologies or applications such as fixtures, controls, and high/low bay lighting
• Updating the model to be based on lumens/square foot to better address lamp to fixture replacements or
lamp quality
• Include multiple program or no-program scenarios
• Considering price elasticity and consumer choice in the adoption curve approach
• Hosting the results dashboard on DNV GL’s Veracity platform allowing for easier access and exploration for
additional market insights

4.

Future Update Planning:
Revisit work completed under this scope of work and anticipated future market research to plan for future
improvements.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$60,000-$150,000 (varies based on updates determined in working group)

Timeline:

To Be Determined
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B.11 C&I BASELINE SATURATION STUDY – ON-SITE INVENTORY ASSESSMENT
Study Name:

C&I Baseline Saturation Study – On-site Inventory Assessment

Study Champion:

Gail Azulay, Cape Light Compact

Research Area:

C&I Impact/NTG

Type of Study:

Baseline

Study Lead:

To Be Determined

Applicable Fuel(s): Electric/Gas
Underlying program/Initiative:

All C&I Programs/Initiatives

Overall Study Goal:
The C&I baseline study update will compile a detailed inventory of electric and gas measures. The study will assess the
baseline efficiency for measures, identify the penetration of energy efficiency measures within customer business types and
analyze trends in sales data. The study will identify the measures and business types that offer the greatest opportunities to
capture efficiency improvements.
Value of Study:
The C&I Baseline Saturation study will build on the prior baseline study (conducted in 2014/15) to provide a clear
understanding of the composition of electric and gas measures and sales trends for end-use equipment in the existing C&I
building market in Massachusetts. The results of this study will help shape the programs and initiatives offered by the PAs.
High-Level Description of Approach/Methodology:
The study will be designed to build upon the data collection instruments and analysis framework developed for
Massachusetts C&I Market Characterization On-site Assessment. The study will include the following tasks:
1. Work Plan
Develop a detailed work plan including framework for the sample design, a description of analysis plan and a
detailed outline of report and results dashboard.
2.

On-site Data Collection
a. Sample Design
This study will construct a stratified sample design based upon electric and gas usage, business type and business
size (square footage) from the PAs billing records and tracking data. The sample design will leverage the electric
and gas account matching analysis completed under the Massachusetts Data Management Contract to develop a
sample frame that incorporates gas usage as well as electric usage.
b. Develop Data Collection Instrument
Modify the on-site data collection instrument used in 2016 study to reflect the specific mix of end-use equipment
and other information identified in the study’s work plan.
c. Customer Recruitment and On-site Data Collection
Recruit customers for on-site visits and conduct the site visits.
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3.

4.

5.

Delphi Panel
We will conduct a Delphi panel or series of panels, if warranted, to provide additional insight and information
about the saturation of high efficiency equipment across market segments. The panels will be comprised of
industry stakeholders which may include C&I customers, engineers and contractors and/or building managers.
Data Analysis
Conduct the analysis of on-site data and results of Delphi panel(s) results and develop a results dashboard. To
facilitate a deeper understanding of the results we will link the data to an accessible PowerBI dashboard that will
enable users to select specific business types, sizes and/or usage levels and view the corresponding results.
Reporting
We will provide a draft and final report as described in the work plan.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$2,000,000 - $5,000,000 depending upon the number of on-sites

Timeline:

To Be Determined

B.12 ONGOING C&I INDUSTRY STANDARD PRACTICE RESEARCH & REPOSITORY
Study Name:

Ongoing C&I Industry Standard Practice Research & Repository

Study Champion:

Whitney Brougher

Research Area:

C&I Impact/NTG

Type of Study:

Baseline, Impact, Net-to-gross

Study Lead:

To Be Determined

Applicable Fuel(s): Electric/Gas
Underlying program/Initiative: All C&I Programs/Initiatives

Overall Study Goal:
The primary objective of this study is two-fold:
• Repository upkeep, which includes a formal roll-out of the Baseline Repository with educational outreach to
potential stakeholders, incorporation of new data, and further refinement of procedures.
• Conduct ISP research for measures prioritized in the initial populating of the Baseline Repository
The scope of work of the Repository is to determine if secondary ISP research exists for the candidate. After the secondary
research is completed, measures will be prioritized for ISP research. This scope of work is intended to conduct the research
for select prioritized measures

73

Value of Study:
The Massachusetts Baseline Framework established ISP baselines for lost opportunity measures with the exception of those
cases where a measure is unique. The Repository team will have initially populated the Repository. This project will update
the baseline with new data from P79/P80, refine select protocols, and reach out, as directed by PAs, to stakeholder groups
to ensure that they are aware of the Repository and understand how to use it and what the implications are when it is not
used. Research will be conducted for four high priority measures identified in the initial population of the Repository.
High-Level Description of Approach/Methodology:
1. Work Plan Development

2.

DNV GL will work with the PAs and EEAC Consultants to develop a work plan and project schedule.
Repository Upkeep
The Repository Team will have established the Baseline Repository and populated with measures present in the
current Mass Save lists and nominated from the P79 and P80 impact evaluations. Additional work remains to
update the Repository with new information and refine protocols. The work includes:
• Update measures introduced by P79/80 with the proxy ISP baseline that was used in the ex post
evaluation.
• Refine select protocols, which may include: criteria for establishing ‘reasonable’ baselines when ISP
research is not available nor likely warranted in ex post evaluation, interpretation of baseline status
• Establish an annual repository update schedule
• Socialize the findings through three (3) webinars and (1) onsite presentation.

3.

The DNV GL team will draft a straw person document which will outline protocols and procedures for the ISP
events listed above. After a period of review and comment, the DNV GL team will finalize the document. The DNV
GL Team will offer to present the findings to stakeholders, as identified by PAs, to propagate the correct usage of
the Repository.
ISP Research
The Repository team is in the process of reviewing the availability of ISP research for the initial set of measures. At
the conclusion of this research, measures for which there is no existing ISP will be prioritized for high or low rigor
research based on the uncertainty of the baseline and the magnitude of the contribution to program savings. The
scope of this work will be to conduct:
• High rigor ISP research for one measure
• Low rigor ISP research for three measures
At the conclusion of the research, the methods, results, and findings will be documented in four memos, one for
each measure.

Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$50K - $100K

Timeline:

Q3 2018 – Q1 2019

C. SCC STAGE ONE PLANS
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C.1 CONTINUATION OF CCSI IMMEDIATE SURVEYS AND ON-LINE FOLLOW-UP SURVEYS
Study Name:

Continuation of CCSI Immediate Surveys and On-line Follow-up Surveys

Study Champion:

Joseph Bocanegra

Research Area:

Special & Cross-cutting (Codes & Standards)

Type of Study:

Process

Study Lead:

TBD

Applicable Fuel(s): Electric and Gas
Underlying program/Initiative: Code Compliance Support Initiative (CCSI)
Overall Study Goal:
The objective of immediate surveys is to (1) continue to document the effects of the CCSI trainings and other efforts for use
in the attribution process for residential and commercial code compliance savings, and (2) to help PAs ensure that the
training reaches is wide an audience as is appropriate and is as effective as possible by continuing to assess the new
implementer’s training efforts.
Value of Study:
The audience for this study is evaluation and implementation staff of Massachusetts Program Administrators (PAs), the PAs’
implementation contractors, and the Massachusetts Energy Efficiency Advisory Council (EEAC). The surveys that trainees
will take immediately following the training provide rapid feedback on the quality of the trainings, usefulness of various
parts of the trainings, and identify differences from previous years that could point to improvements that are needed or
were achieved. The follow-up surveys assess the degree to which information learned at the trainings affected building
practices and code enforcement. Findings from both the immediate and follow-up surveys are expected to be factored into
assessing attribution of savings from code compliance to the CCSI in 2020 or 2021.
High-Level Description of Approach/Methodology:
Task 1: Develop Immediate and Follow-up Survey Instruments
NMR (residential) and Cadmus (commercial) will develop follow-up on-line survey instruments based on the in-depth
interview guides used in 2017. We will meet with the PAs and EEAC to ensure that the follow-up guides cover issues the PAs
and EEAC wish to address and omit any questions that do not provide valuable feedback. We will modify the immediate
survey instruments currently in use to cover the areas included in future trainings and any other pertinent issues.
Task 2: Data Gathering and Analysis
The evaluation team expects the implementer’s instructors to provide trainees with the immediate survey paper forms to
be filled out and collected at the end of each classroom training, following the current practice. The instructors will inform
trainees to expect a follow-up survey, with incentive, at a future date, and encourage them to respond to it.
For the follow-up survey, the team proposes to field on-line surveys instead of the previous approach of in-depth
interviews. The purpose of this change is to increase the completed sample size, and thus the generalizability of results. The
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evaluation team will email links for the on-line follow-up surveys to trainees approximately six months after they attended
a training, with a gift card upon completion as an incentive. The team will contact respondents through email and
telephone, as needed, until a sufficient number of surveys is completed. Our goal is to have completed surveys from at least
60% of unique attendees.
Task 3: Reporting
The evaluation team will provide the PAs and EEAC with two written reports summarizing the findings from the follow-up
surveys (one for residential trainings, one for commercial trainings). We will also provide memos summarizing the findings
from the immediate surveys at the end of every four trainings, or at different intervals if desired by the PAs and EEAC. The
memos will include data collected by the implementer through registrations and questions posed during the trainings. The
budget assumes four immediate survey memos (two residential and two commercial).
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget: Approximately $160,000 to $200,000
Timeline:

January 2019 through December 2019
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C.2 C&I NEI ESTIMATION STUDY
Study Name:

C&I NEI Estimation Study

Study Champion:

Chris Chan

Research Area:

Special & Cross-cutting (NEIs)

Type of Study:

NEI

Study Lead:

TBD

Applicable Fuel(s):

Electric/Gas

Underlying Program/Initiative:

Non-residential Retrofit and Non-residential New Construction

Overall Study Goal:
This Stage One work plan addresses Phase 1 of a two-phase study to provide the PAs with an up-to-date, comprehensive set
of NEI values associated with the Massachusetts Program Administrators (PA) Commercial and Industrial (C&I) energy
efficiency (EE) programs. The results of the study will be used in regulatory cost-benefit analysis and program sales and
marketing. The Phase 1 Scoping study will address the following research objectives:
•
•
•

Identify the set of C&I measures, initiatives, and corresponding NEIs that require updates or lack NEIs. Prioritize
these NEIs.
Identify the most appropriate and cost-effective set of research techniques for developing NEI estimates for the
prioritized NEIs and identify data that are currently available for updating these NEIs.
Develop a research plan for completing the Phase 2 NEI research.

Value of Study:
This study will develop a plan for estimating NEIs that can be attributed to the C&I Retrofit and New Construction programs
and replace on failure measures. It will establish a research agenda that assesses the existing gaps in NEI research and NEIs
resulting from changes to programs and measures, and how those measures interact with program participants’ costs and
revenues.
High-Level Description of Approach/Methodology:
Task 1. Identify gaps in NEI research that include missing (zero), outdated, or new NEIs for the PAs’ existing (2018) and
proposed (2019-2020) C&I programs, initiatives, and measures
This research task will review the PAs existing and planned C&I portfolio to isolate those programs, initiatives, and
measures for which there are no NEI values, or the existing NEI values are outdated.
Task 2. Identify the best practices for updating or filling the gaps in the NEIs RESEARCH
Both the 2012 interview-based study and the 2014 engineering-based studies developed innovative techniques for
computing NEIs based on primary and secondary research. Some of the gaps identified through Task 1 may only require
updates to existing parameters from these studies. For example, the retrofit study found that O&M cost savings
represented roughly 80% of reported NEIs, but this may have been a function of the target respondent (e.g. facility
manager or engineer), who may not know about other potential NEIs, such as revenue changes. The 2014 new construction
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study used engineering analysis to estimate O&M cost savings, but that study was limited to true new construction, and
excluded replace-on-failure and upstream measures. Through our on-going research in Ohio and Michigan, DNV GL has
mapped the life-cycle costs of most lighting technologies and a wide range of other technologies in new construction and
retrofit applications to estimate NEIs associated with O&M cost savings. Adapting these estimates to the existing stock of
Massachusetts programs and measures may require an adjustment to the NEI value, provided the measures are consistent
across the studies. This task will assess the range of approaches available for estimating NEIs identified in Task 1 and
identify the recommended best practices.
TASK 3. Prioritize filling the gap in the NEIs research
This task will prioritize NEIs that warrant further research in Phase 2 based upon the expected cost to undertake the NEI
research and expected range of NEI values (based on existing research). As an optional activity, this task may include
interviews with stakeholders (PA staff, DOER, and others) to identify those program, initiatives, measures, and customer
segments that stakeholders may prioritize for reasons other than benefit-cost ratios (e.g. policy reasons, customer
satisfaction, etc.).
Task 4. Develop a research plan for completing the Phase 2 NEI research
This task will develop a detailed plan for filling gaps in NEI research using the identified best practices.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$30,000-$50,000 depending upon whether the Evaluation Team chooses to conduct stakeholder
interviews.

Timeline:

Q1 2019 – Q3 2019 - depending upon whether the team choses the interview option.

C.3 MASS SAVE BRAND AWARENESS AND ENGAGEMENT STUDY
Study Name:

Mass Save Brand Awareness and Engagement Study

Study Champion:

Gail Azulay

Research Area:

Massachusetts Cross-Cutting

Type of Study:

Process: Marketing assessment

Study Lead:

TBD

Applicable Fuel(s): Electric/ Gas/Oil/Propane
Underlying program/Initiative:

All

Overall Study Goal:
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The goal of this study is to continue assessing Mass Save brand awareness and whether that awareness has changed due to
campaign changes. This study will identify metrics for the marketing campaign’s success based on movement from
awareness of the brand, to the knowledge of Mass Save programs, to actively participating in those programs. The study
will also explore customers’ understanding of Mass Save sponsorship, their satisfaction with the redesigned website, and
gain their perspective on how programs and Mass Save marketing can help increase awareness of both the Mass Save
brand overall as well as specific programs offered by Mass Save.
Value of Study:
This study will continue to track key metrics longitudinally. Since the marketing team uses these metrics to plan their
subsequent campaign, we will continue conducting an awareness survey. However, we will shift the study scope and
methods to begin tracking where customers are in a continuum from Mass Save brand and specific program awareness, to
intention to make a behavior change to actual behavior change – participation in Mass Save programs. Using the Theory of
Planned Behavior as a framework, and working with MA PAs and stakeholders, we will create a set of metrics to track the
effectiveness of Mass Save – now an established brand. At the end of the study, PAs will have a set of updated marketing
assessment metrics, a deeper understanding of how customers view Mass Save and who sponsors it, customers’ perception
of the redesigned website, and recommendations on how marketing can motivate customers to participate in Mass Save
programs.
The evaluation team will work with the PAs and implementation team to identify which metrics are critical for longitudinal
comparison, and which can be altered to mitigate any potential risks.
High-Level Description of Approach/Methodology:
Marketing and behavior change literature review and stakeholder workshop. The evaluation team will review behavior
change and marketing literature to collate a series of preliminary metrics that track customers’ journey from awareness to a
target behavior – program participation. The team will then conduct a stakeholder workshop to isolate the key metrics
most useful for tracking Mass Save’s ability to change customer behavior. We will use the metrics to design a customer
survey guide and an in-depth interview guide.
In-depth online customer interviews. To gain an in-depth understanding of how customers perceive the Mass Save brand,
who sponsors it, and whether it motivates them to participate in programs, we will conduct a small set of online, videoenabled interviews with residential and commercial customers. Video-enabled interviews will allow us to display marketing
material and the Mass Save website, which will provide a qualitative assessment of the long-term marketing campaign.
Awareness survey. We will survey MA residential and commercial customers but reduce the sample sizes of the survey to
be more cost-efficient. Further, the survey will shift from focusing predominantly on awareness to how that awareness can
induce behavior change.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$150,000-$300,000

Timeline:

2019
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C.4 RESIDENTIAL NEW CONSTRUCTION COMPLIANCE/BASELINE STUDY
Study Name:

Residential New Construction Compliance/Baseline Study

Study Champion:

Scott Dimetrosky

Research Area:

Special & Cross-cutting (Codes & Standards)

Type of Study:

Baseline and Code Compliance

Study Lead:

TBD

Applicable Fuel(s): Electric/ Gas/Oil/Propane
Underlying program/Initiative:
Residential New Construction (RNC) and the Code Compliance Support Initiative (CCSI)
Overall Study Goal:
The goals of this work are as follows:
1. To update the User Defined Reference Home (UDRH) for the RNC program.
2. To calculate code compliance rates for stretch code and non-stretch code municipalities.
3. To develop key inputs and background information for a future RNC/CCSI net-to-gross (NTG) study.
Value of Study:
The Massachusetts RNC program UDRH was last updated as part of the 2015/16 Single-Family Code Compliance/Baseline
Study.26 It is important that the PAs update the UDRH periodically as the RNC market is frequently changing, in part due to
code requirements being updated on a three-year cycle in Massachusetts. In addition to updating the RNC program UDRH,
this study will assess compliance levels with the new stretch code and base code (2015 IECC) requirements that went into
effect on January 1, 2017. These results will be used to ensure that the RNC program is accurately calculating gross savings
for program participants. They will also be used to update the net-to-gross (NTG) ratio for the RNC and CCSI programs for
the 2022-2024 program period as part of a future study.
High-Level Description of Approach/Methodology:
The evaluation team will conduct on-site inspections with 100 new single-family homes as part of this study. The evaluation
team will split the sample equally between stretch code municipalities and non-stretch code municipalities to measure the
impact of new code requirements on new construction building practices. Each on-site inspection will include a full Home
Energy Rating System (HERS) assessment, which includes a detailed energy model for each home inspected.
The energy models will be used to calculate code compliance rates using the Massachusetts Residential Evaluation
Contractor (MA-REC) compliance methodology. This approach calibrates code compliance to energy consumption by using
simulated energy consumption results.

26

http://ma-eeac.org/wordpress/wp-content/uploads/Single-Family-Code-Compliance-Baseline-Study-Volume-5-2.pdf
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After completing on-site inspections and data cleaning, the team will develop new specifications for the RNC UDRH.
Alternative Lower Cost Option
The evaluation team could conduct a series of building department visits in lieu of on-site inspections. Stretch code
municipalities, in particular, should have detailed HERS rating information for each new home that would specify many of
the efficiency values typically collected during the on-site inspections. Non-stretch code municipalities may have this
information, but likely not as frequently, since HERS ratings are not required. This approach would not provide the level of
detail or confidence that the on-site inspections would, but the team could develop estimated baselines and compliance
figures using this approach. The team would need to build energy models based on the building department documentation
in order to calculate compliance and have energy models available for a future NTG study.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

Onsites: Approximately $250,000 to $350,000
Alternative Lower Cost Option (Building Department Visits): Approximately

$75,000 to $125,000
Timeline:

January 2019 through December 2019

C.5 CONSISTENT METHODOLOGIES FOR SELF-REPORTED RESIDENTIAL NTG
Study Name:

Consistent Methodologies for Self-Reported Residential NTG

Study Champion:

Tabitha Vigliotti

Research Area:

Special & Cross-cutting (NTG/Market Effects)

Type of Study:

Net-to-gross

Study Lead:

TBD

Applicable Fuel(s): Electric/ Gas/Oil/Propane

Underlying program/Initiative:

All residential initiatives

Overall Study Goal:
Assess prospects for developing consistent methodologies for self-reported (SR) residential net-to-gross (NTG) for
Massachusetts. Clearly identify the range of residential program delivery approaches and situations that such
methodologies should cover, and identify special situations to address, such as early replacement and real-time data
collection. Develop consistent methodologies for the program types and delivery methods for which the initial results
indicate that consistency is feasible, while respecting differences that suggest a need for methodological diversity.
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Value of Study:
Assessing NTG ratios using participant self-reports is a common practice for residential program evaluations in
Massachusetts. Unlike the guidance for C&I free-ridership and spillover measurement,27 Massachusetts NTG guidance for
residential programs28 does not specify the self-reported (SR) algorithms for measuring free-ridership, participant spillover,
or non-participant spillover. The recent Massachusetts report Net-To-Gross Methodology Research29 recommended
expanding the residential guidance to include specific questions and algorithms for different program types. This study will
fulfill this recommendation. Further, the study will identify potential areas of cross-study overlap – such as potential
spillover being counted as savings from another program – and mitigate those risks.
High-Level Description of Approach/Methodology:
Task 1: Establish advisory group. Convene a group of NTG experts to inform the work from its inception. The primary role
of this group, and of the PAs and EEAC, is to provide insight to the team to ensure they focus on the highest priority issues
within the limited budget and timeframe of this study.
Task 2: Plan and conduct literature review. Informed by the program plans, and with input from PA stakeholders and the
NTG experts group, develop listings of different residential program delivery channels and types of participation situations,
and issues that should be considered (for example, the range of different groups that would qualify to self-report (SR) NTG
and how to handle different levels of decision-makers, such as tenants versus landlords; NTG measurement for replace-onfailure versus early replacement; and the implications to SR NTG of collecting data over time, closer to program
participation, rather than just towards the end of a cycle). With input from the NTG experts and PA stakeholders, identify
jurisdictions that warrant research into SR NTG, and possible sources such as specific TRMs and exemplary NTG evaluations.
Conduct a literature review to identify and compile relevant SR NTG approaches and algorithms from these jurisdictions,
including leveraging Massachusetts.
Task 3: Determine categories or types of programs for which to develop SR NTG methodologies. Summarize the results of
the literature review in a memo for the experts group. This memo should identify the best ideas from the literature review,
noting how other jurisdictions address the issues previously identified as needing consideration. It should also offer a
preliminary assessment of the categories or types of programs for which it should currently be feasible to develop
consistent SR NTG measurement methodologies, with justification for the assessment. Using the information presented in
the memo, lead the NTG experts group in a prioritization process to develop final recommendations for the PAs of the
categories or types of programs on which to focus development of consistent measurement methodologies, and over what
time frame.
Task 4: Develop methodologies and SR NTG algorithms for selected categories or types of programs, addressing issues
previously identified. Taking into account each of the categories or types of programs and the different groups that would
be expected to self-report their NTG, develop a SR NTG method or methods, including high-level outlines of an algorithm or

27

Tetra Tech; KEMA; NMR Group, Inc. (2011). Cross-Cutting (C&I) Free-Ridership and Spillover

Methodology Study Final Report. Massachusetts Program Administrators.
28

NMR Group, Inc. and Tetra Tech (2011). Cross-Cutting Net to Gross Methodology Study for Residential Programs –Suggested
Approaches. Final report prepared for the Massachusetts Program Administrators.
29

Tetra Tech (2017). Net-to-Gross Methodology Research—TXC08. Prepared for the Program Administrators of Massachusetts.
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algorithms, with enough flexibility to address differences in program types, gross baseline issues, delivery methods, and
respondent types, and that could be applied closer to participation/real-time. The method(s) and algorithm(s) should
address energy optimization to the extent this is identified as needed in the outcome of the study “Initial Guidance for
Attribution/NTG in Conjunction with Energy Optimization” planned to start in 2018. Take into consideration the issues
identified previously, such as the early replacement/replace-on-failure algorithm. As the team develops these methods,
periodically check in with the NTG experts group to obtain guidance and preliminary input on the methods and algorithms.
Task 5: Refine the methodologies and algorithms and deliver final product. Present the draft methods and algorithms to
the NTG experts group and obtain feedback to refine the method(s), algorithm(s), and recommendations. Then present the
refined draft methods and algorithms to PA stakeholders for input. Deliver a final report to PA stakeholders based on their
feedback and any additional feedback from the NTG experts group.
Implementation Review:
This plan has been reviewed by implementation and comments have been incorporated.
Budget:

$80,000 to $120,000

Timeline:

January 2019 through November 2019
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D. PRIORITIZATION FRAMEWORK
Indicator

Magnitude of
Savings (kWh,
Therms, or
MMBtu-Oil)**

Magnitude of
Savings (kWS)

Type

Relevance
(Quantitative)

Relevance
(Quantitative)

Definition
Percent of sector savings
(lifetime kWh, Therms
and/or MMBtu***) for
most recent year from
Mass Save data. Include
interactive savings if they
are material.
Percent of annual sector
savings (kW) for most
recent year from Mass Save
data.

Age of Most
Recent Study

Relevance
(Quantitative)

Age of most recent study
(same program/same
type), based on the year
the study was finalized.

Expected/
Potential
Future
Savings Trend

Relevance
(Qualitative)

Expected change in percent
of sector savings for study
period.

Market/
Technology/
Baseline
Shifts

Program
Implementati
on Changes

Uncertainty

Uncertainty

Expected or recent market,
technology, baseline or
methodology changes that
would lead to need for new
research.
Recent or anticipated
changes in program
implementation that lead
to need for new research
(e.g. new program or new
delivery mechanism)
Concerns about uncertainty
in impact factors that lead
to need for new research
(e.g., adjusted gross
savings, deemed savings,
realization rates, NEIs)

Scoring Definition: Scale of 1-5

Weight Type
1*
2*
3*

1: <1% of sector
2: 1%–<3%
3: 3%–<5%
4: 5%–<10%
5: =>10%

10

5

0

1: <1% of sector
2: 1–-<3%
3: 3%–<5%
4: 5%–<10%
5: =>10%

6

3

10

1: 2018
2: 2017
3: 2016
4: 2015 or before
5: No prior study

7

4

7

9

7

9

9

9

9

5

10

5

7

5

7

Score from 1 to 5 with following guideposts:

1: Sharply declining
3: Similar to current levels
5: Sharply increasing
Score from 1 to 5 with following guideposts:

1: No market/technology changes
3: Some changes
5: Substantial changes
Score from 1 to 5 with following guideposts:

1: No program changes
3: Some program changes
5: Substantial program changes, or new program
Score from 1 to 5 with following guideposts:

1: Very Low uncertainty (very high confidence) in current
value
3: Some uncertainty
5: High uncertainty or no existing value

Impact
Factors
Uncertainty

Uncertainty

Regulatory
Requirement/
Political
Sensitivity

Priority

Regulatory or political
needs for conducting a
study

1: No requirement/sensitivity
3: Medium priority requirement/ sensitivity
5: High priority requirement/sensitivity

6

6

6

Priority

Requests from
implementation team or
other internal
organizational need

1: No request
3: Medium priority request
5: High priority request

6

6

6

Implementati
on Requests

*Weight 1 used for the following studies types: baseline, impact, cost, market effects, measure life, NEIs, and NTG. It is also
used for combination studies if a market characterization or process component is integrated into the study. Weight 2 used
for market characterization and process. Weight 3 used for DR studies.
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**If both gas and electric, then maximum rating is used for savings magnitude. Oil studies are rated with electric studies,
therefore magnitude of savings (% of sector MMBtu) is input in electric column. User may combine both electric and oil into
MMBtu if relevant.
*** Scoring will be updated and reassessed as needed, in particular for changes to savings metrics for 2019–2021.
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