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INTRODUCTION

Evaluation, Measurement, and Verification (EM&V) has been an integral component of the Mass Save®
programs since their inception. The robust EM&V framework has supported the development and continuous
improvement of cost-effective demand side management (DSM) programs as they adapted to changing
markets. Evaluation has played an essential role in the program lifecycle, from conducting market research in
support of new program designs, to documenting program theory, to assessing demonstration projects for
new offers, and ultimately verifying savings and benefits from mature programs. Massachusetts has invested
heavily in EM&YV research and is a leader in the country in terms of comprehensive, in-depth evaluation. From
2022-2024, the Massachusetts Evaluation Management Committee (EMC) conducted over 100 EM&YV studies,

with an investment of $45 million.

The EM&YV activities are managed by the EMC. The EMC is a collaborative group of Program Administrators
(PAs) and the Energy Efficiency Advisory Council (EEAC or Council) EM&V Consultants, third-party expert
consultants who have primary responsibility for working with the PAs to plan and implement EM&YV activities
in Massachusetts. Every three years, as part of the statewide planning process, the EMC reflects on lessons
learned from past research, seeks input from stakeholders, and identifies research priorities for the coming
term. To prepare this Strategic Evaluation Plan (SEP), the EMC conducted a series of planning workshops in
April and May 2024, involving PA evaluation staff, EEAC EM&V Consultants, PA program staff, EEAC
Implementation Consultants, and Department of Energy Resources (DOER) staff. These workshops identified
lessons learned from evaluations conducted in the 2022-2024 Three-Year Plan term and future research
priorities. The resulting 2025-2027 SEP will guide EM&V activities for the next three years, in alignment with

the objectives of the statewide plan.

The 2025-2027 Plan is required to achieve greenhouse gas (GHG) emissions reduction in compliance with
the emission-reduction targets set by the Secretary of Energy and Environmental Affairs, in addition to
equitably delivering all cost-effective energy efficiency.! As the EMC prepares to support the Plan priorities, it
remains important that the energy efficiency programs continue to be evaluated, measured, and verified in a
way that enables the PAs to accurately report those savings to the public at large and to the Department of

Public Utilities (DPU). In line with current practices, there remains a need to ensure the independence and

1The 2008 Green Communities Act directs the PAs to develop a plan that meets the GHG emission-reduction requirement for the
three-year plans set by the Secretary. G.L. c. 25, §21 (d)(4). The Secretary’s GHG reduction requirements for the plans are set forth in
her letter dated March 1, 2024, available here: https://ma-eeac.org/wp-content/uploads/March-1-GHG-Mass-Save-2024-2.pdf.
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objectivity, both real and perceived, of EM&YV activities, as well as ensure consistency, timeliness, snd’

credibility of the results.

In the EM&YV Principles and Policy Memo for 2025-2027% (EM&V Policy Memo), DOER identified an
additional need for updated evaluation methodologies and processes that support critical efforts related to
the Plan objectives of decarbonization, equity, and customer experience. While the DOER memo explicitly calls
out PA efforts to include a market transformation approach for the electrification of residential-style heating
equipment and new construction, the Plan also prioritizes robust support for deep capital upgrades to existing
buildings, barrier mitigation for underserved segments of the population, expanded access to weatherization,
enhanced language access for LOTE (languages other than English) customers, and strengthening and

diversification of the workforce.

Given the Plan priorities, the EMC will continue to have a strong focus on process studies and the
continuous improvement of existing offerings. To augment this effort, focus will be given to studies that can
further characterize critical markets and give additional insight into how to drive deeper impacts. The EMC will
look to Commonwealth policy documents such as the Clean Energy and Climate Plan (CECP), in addition to
current programmatic focuses to enhance the scope of research and help align Mass Save with greater
Commonwealth objectives. The EMC will continue to study market effects for market transformation
initiatives. Furthermore, the EMC will maintain a strong emphasis on quantifying the non-energy impacts

(NEIs) of the programs and the measures supported by the programs.

In addition to the comprehensive approaches utilized in the 2022-2024 term, the EMC will pursue updated
evaluation methodologies that enhance the PA implementation team’s engagement with evaluation and
understanding of the efficacy of newer initiatives. Embedded evaluation, which can provide more actionable
and timely feedback than comprehensive evaluation, will be leveraged as part of an enhanced menu of
evaluation activities that can help answer questions about the programs based on requirements for timing and
rigor. Moreover, a new EM&YV equity framework will be developed and utilized to ensure that both equitable
data collection processes and research that measures progress toward planned equity outcomes are
considered as part of the scoping of all evaluation activities. To help overcome existing program and market
barriers in historically underserved populations, the EMC will also enable the use of stipulated baselines for

historically underserved populations.

2 Please see Appendix P of the 2025-2027 Energy Efficiency and Decarbonization Plan.
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The EMC will adopt updated priorities and analytic approaches for attribution studies givenlfc%ea6n?|fc}é§ted
integration of all available initiatives and funding opportunities to minimize ratepayer impacts and maximize
the customer outcomes and benefits achieved under the Plans. As the PAs pursue deeper retrofits of existing
buildings, EM&V will also leverage updated procedures for distinguishing between market- and program-
driven major renovations, facilitating an improved customer experience and simpler characterization of

projects by both PA staff and evaluators.

In 2025-2027, the EMC will be focused on research that is needed most to help programs adapt and
improve. The EMC has scoped a balanced portfolio of research designed to provide program accountability and
insights. Evaluation resources are allocated in light of state policy objectives and Plan priorities, current and
expected future contributions to impacts, uncertainty around impacts, new measures, and the need to support
program changes. The EMC is committed to conducting comprehensive multi-year EM&YV activities that
provide the rigor required to assure stakeholders and regulators of the programs’ outcomes while also
pursuing innovative new evaluation methods that help the PAs respond to evolving public policy objectives.
The final SEP will include all known studies and work planned for the 2025-2027 term while retaining the

flexibility to address new priorities and research questions as needs arise.

SECTION ONE: PURPOSE OF EVALUATION AND EVALUATION
APPROACHES

1.1. Purpose of Evaluation

The two main purposes of EM&V are to:
1) support continuous program improvement and program innovation and
2) provide accountability by ensuring the claimed program impacts are accurate and credible.

To support continuous program improvement, EM&V studies are conducted to identify strengths,
limitations, and areas for program improvement to help implementers make changes to program strategy
and/or administration. Studies done for this purpose help identify if programs are well designed, well run, and
equitable 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 evaluation
study types for this purpose are process evaluation and market evaluation studies. These are further described

below.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 3|Page
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Regarding accountability, EM&YV is leveraged to meet regulatory commitments to the DPU and the New

England Independent System Operator (ISO-NE), provide confidence to ratepayers and stakeholders that
programs are effective and that estimates of claimed impacts are credible, and ensure that the programs are
effectively supporting public policy objectives. It is critical that the programs are evaluated, measured, and
verified in a way that enables the PAs to report impacts to the DPU and DOER with full confidence. Program
impacts include gross savings, realization rates, Net-to-Gross (NTG) factors, measure lives, and NEls. 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. Impact evaluation is the primary type of evaluation study used for this

purpose, but all studies contribute to providing accountability.

EM&YV studies should be used to provide timely information to improve program implementation and the

design of future programs and individual energy efficiency projects. They can answer questions such as:

e Are the program and the projects that make up the program achieving their goals? If so, how and why?
e How well has the program/project worked?
e What changes are needed to improve the program/project?
e What is the program’s impact on actual projects and future projects?
e Should the program/project be replicated, adjusted, or canceled?
e Are programs equitably serving all customers?
e Isthere robust evidence to support the program theory?
e In what ways can the program theory be operationalized to ensure valid measurement?
EM&YV studies also provide an understanding of the following:
e What program approaches are most and least effective, as well as how to improve future programs.
e Where to focus for greater impacts.
e What impact values can be used in future estimates of benefits.
e What program components can be feasibly measured over time.

Two key priorities for evaluation that are woven throughout the 2025-2027 SEP are market transformation

and equity, which are further described in Section Three.

Figure 1 shows the relationship between the purposes of evaluation and the key priorities of equity and

market transformation. The remainder of this section provides information on the types of evaluation (i.e.,

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 4|Page
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market, process, and impact) and details on evaluation approaches (i.e., comprehensive, qwck%%%?a%%f

embedded).

Figure 1: Purpose of Evaluation, Types of Evaluation, and Evaluation Approaches

15

Purpose of Evaluation o)

Improvement

Key Term Priorities
Market Transformation

&, 0=
©) @ =
Types of Evaluation AU =2
Market Eval Process Eval Impact Eval

Approaches

Comprehensive Quick hit Embedded

Different types of studies are used to answer questions similar to those listed on the previous page and to
meet the EM&V purposes at various stages in a program’s lifecycle: market evaluation, process evaluation, and

impact evaluation.

Market Evaluation refers to a broad category of activities that document aspects of the marketplace. It can
include studies to determine baselines, as well as studies that describe or characterize a specific market or
market segments targeted by the program at a given point in time. These types of market evaluation studies
are particularly important when market transformation is a program goal. It can also include market effects
studies, which refer to the measurement of the long-term effects that programs or measures have on the
structure and functioning of their target markets (e.g., changing product availability and pricing). With Market

Transformation Initiatives (MTIs), market evaluation can take the form of ongoing market indicator collection

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 5|Page
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and trend analysis—even for interventions that have been discontinued but continue to affect the“target

market.

Process evaluation refers to the systematic assessment of programs to document their operations and
develop recommendations to improve their effectiveness and design. It may also include marketing studies to
understand the effectiveness of various marketing approaches. Process evaluations can include an assessment
of program delivery, from design to implementation, to identify bottlenecks, successes, failures, constraints,
and potential improvements. Timeliness in identifying opportunities for improvement is essential to making
corrections along the way. Process evaluations can also provide a backdrop for interpreting the results of
impact evaluations. Additionally, the tools of process evaluation are important in the design of MTls, where
program theory and future evaluation practice must be harmonized before the intervention or early in the

intervention.

Impact evaluation refers to the measurement of impacts including gross and net energy and demand
impacts and GHG emissions achieved within program populations. Impact evaluations may also include the
study of key impact factors to estimate impacts and benefits, such as in-service rates, equipment lifetime and
persistence, and other resource savings (e.g., water). The calculation of NEIs can also fall under this category.
NEI studies attempt to measure participant and utility benefits such as changes in operations and maintenance
(O&M), comfort, productivity, avoided arrearages, etc. Impact evaluations can also include other factors used
in cost-effectiveness testing such as costs and measure lives. Taken together, impact studies ensure that the

program benefits are accurate and credible.

1.2. Evaluation Approaches

Most EM&V work undertaken in this term will fall under one of the following evaluation approaches:

comprehensive, quick hit, or embedded.

Comprehensive evaluation is the traditional style of evaluation that is thoroughly planned and
implemented and often requires at least nine months to design and execute, and then produce a final report.
Comprehensive evaluation is conducted sometime after the intervention has occurred with the goal of
assessing its overall effectiveness and its impact. This approach can serve purposes of both program
accountability and improvement, as any of the three types of evaluation (impact, process, market) noted in
Section 1.1. A comprehensive process evaluation can provide an assessment of the overall effectiveness of a

program and can help identify areas where improvements can be made in program delivery. A comprehensive

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 6|Page
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impact evaluation can help to determine whether the program or project is a worthwhile investient and

whether it is achieving its expected savings.

Comprehensive evaluation also helps to promote accountability and transparency in program
implementation. By conducting a thorough evaluation of the program, stakeholders can be assured that
resources are being used effectively and that the program is achieving its intended outcomes. Studies that go
through this approach follow the stages of program planning and submit results in a formal evaluation study

(see Section Five). Most historic EM&V studies have used the comprehensive approach.

In the context of MTIs, comprehensive evaluation activities are necessary to detect and verify the long-term
changes these programs specifically seek. By gathering data consistently over long periods, comprehensive
evaluation processes allow for the validation of predicted impacts and improvement of future MTIs’ theories
and logic models and also provide warning if market effects begin to wane and a follow-on intervention is
indicated. These activities are unique to the MTI space and are designed, established, and first deployed prior
to the MTI’s intervention itself, in order to establish baseline data and calibrate models. Even after the
intervention is discontinued, the impacts of MTls are expected to endure in perpetuity. Detection of these
impacts is not necessarily expected within the same three-year plan period as the intervention itself, and so
future three-year plan periods are likely to see ongoing evaluation activity for programs featured in prior
periods. While these comprehensive evaluation activities are listening for the changes induced by their
associated interventions, feedback on MTIs may be gathered using the other tools discussed below. It is the
outputs of the intervention that are measured and validated, however, rather than their impacts as is common

for traditional Mass Save programs.

The Quick Hit evaluation approach is used to produce answers to important researchable questions in an
expedited manner (six months or less from study conception to kick-off), and thus provide more timely
feedback to program managers and implementation staff. These evaluations are smaller in scope and

therefore can generally be completed more quickly than a comprehensive evaluation.

Quick Hit evaluations are best suited for specific, targeted scopes with one or two clearly articulated
research questions, where the study planning can be limited to improve timeliness of the research. Quick Hit
studies typically have smaller budgets compared to comprehensive evaluations (i.e., $100,000 or less). The
deliverables for quick hit studies are also more flexible—often an informal short report, memo, and/or

presentation. Outcomes may include suggestions, considerations, or recommendations.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 7|Page
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For this term, the EMC has been asked to focus more on solutions-oriented evaluation that would provide
fast feedback and give implementation information on how to best address barriers to program success. To
respond to this request, the EMC is taking an approach called “embedded evaluation”. Embedded evaluation
refers to a process where evaluation activities, such as interviews, focus groups, surveys, etc., are integrated
into the ongoing program implementation processes to provide a continuous feedback loop to the program
team. An embedded evaluation approach coordinates with implementation as a program, intervention, or
programmatic element (e.g., marketing) is being designed or redesigned rather than looking back on what has
already been done, as is the case for retrospective comprehensive evaluation. While the activities of an
embedded evaluation are not substantially different from comprehensive evaluation or quick hit studies, they
differ in the purpose and timing of the activities and the cadence and format of the deliverables. Embedded
evaluations also tend to be more formative and prioritize more immediate and targeted feedback over

achieving specified levels of statistical confidence and precision, which is a trademark of comprehensive

evaluations.

Embedded evaluations can facilitate shared learnings between implementers and evaluators sooner so
that the theory of change and associated activities can be amended in close to real time, thus accelerating
adaptation and improvement. Rapid feedback, which enables implementers to make quick changes to program
strategy and/or administration if challenges are encountered with the initial design, is especially critical during

periods of change or uncertainty.

Embedded evaluation is most impactful for new offerings and implementation strategies. It can show up

within the following types of activities (but this is not a full list of applications):

e Exploratory research provides valuable insights into how people use new technologies and their
motivations and needs for adopting technologies. This approach can be used for identifying trends and
patterns in data, supporting the development of theories, revealing hidden cultures or social settings,
and identifying consumer needs and motivations. Exploratory research can help formulate theories

” o u ” u n

around “who”, “what”, “where”, “when”, and “why” questions.

e Design thinking and prototyping refers to approaches that can help answer questions about what
customers need. Design thinking seeks to identify and address the needs of the people who will
consume a product or service. Rapid prototyping tests the potential of a new service, product, or

message.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 8|Page
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e Field tests refer to testing new services on a small scale to identify glitches in the proé)ﬁlgteor r())rogram
design and to learn what the market will accept. Field testing facilitates the design and redesign of an

offering worthy of scaling.

An embedded evaluation approach requires more frequent and closer coordination between evaluation

and implementation. Since the embedded evaluation approach is utilized to provide timely feedback on a
specific research topic, the planning and reporting is limited to enable the timeliness of the research. As such,
these studies will not follow the staging described in Section Five for planning or reporting. A more succinct
workplan that captures the goal of the research, the research methodology, the timeline, and the budget is
sufficient for this type of work. The study manager is responsible for approving the plan, addressing any study
nuances not covered in the abridged workplan, reviewing work products, and leveraging the broader research
area working group as they see fit. This approach will not require formal published reports, but results will be

documented in memos or presentations.
For the embedded evaluation approach to be successful the following guidelines will be used:

e Establish regular cadence for communicating with implementation. Hold ongoing check-in meetings
with PA program managers and/or any implementation contractors to discuss the status of the
implementation activities, examine any challenges the PAs or implementation vendors are
experiencing, and identify opportunities to provide fast feedback through evaluation activities. There
will also be an established and agreed-upon definition for the type and cadence of communications

and expectations on task delivery.

e Focus on a specific research topic at a time. This approach depends upon pinpointing needs so each

evaluation task will focus on one topic or research question.

o Prepare flexible workplans and budgets. Workplans that the EMC has traditionally used (Stage 1-
Stage 3) may need to be more open-ended than comprehensive or quick-hit studies since evaluation
will not know the research questions or exact tasks that will be needed at study outset. For this

reason, the budget will be presented within a range.

e Ensure timely turnaround for responses and reviews. All parties involved need to agree to be nimble
and recognize that research conditions may be challenging. For implementers, this may include
providing data quickly to the evaluation contractors and timely review periods for evaluation work
products. Evaluation work products are more likely to be presentations, slide decks, and memos as
opposed to full reports. These forms of deliverables can help expedite the review process. Further, it

may be decided that not all PAs provide data to support a given embedded evaluation or that one PA

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 9|Page
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takes responsibility for providing sign-off on the workplan, data, and deliverables. This vgou?d%e a
critical shift in operations given EM&V in Massachusetts has historically been a very collaborative

process amongst all the PAs.

It should be noted that newer programs/offerings not explicitly noted as exceptions in the DOER EM&V
Policy Memo or other policy agreements will still need comprehensive process and impact evaluations once
the program/offering has been in the field long enough to possibly produce measurable outcomes. These

should be conducted using established rigorous evaluation methods.

SECTION TWO: EM&V FRAMEWORK

Consistent with previous three-year plans and DPU precedent, the PAs propose to continue the evaluation
framework that has successfully featured nation-leading, third-party EM&V efforts in Massachusetts. The EEAC
will continue to have oversight of the EM&YV activities of the PAs, which has helped ensure consistency,
timeliness, and credibility of the results. The EEAC’s oversight role will be accomplished through the EEAC
EM&V Consultant.

The PAs and the EM&V Consultant established the EMC as a steering committee for statewide evaluation
issues, providing guidance and direction to each of the evaluation research areas. The EMC meets monthly and
serves as a forum to coordinate evaluation studies and related tasks, resolve issues, and set strategic
direction. The EMC will plan, prioritize, and delineate the research activities to be undertaken over the Three-
Year Plan term. The specific mechanisms (some of which are also stated in the 2025-2027 Three-Year Plan) for
carrying out this work are laid out below.

1. Contracting: The PAs are responsible for contracting with independent evaluation contractors and
ensuring that they meet all required terms and conditions in order to protect customers’ safety and
property, as well as the privacy and security of customer data. Each PA shall sign contracts with each
independent evaluation contractor in order to ensure its requirements to protect customers are satisfied.

2. Implementation: As is current practice, statewide evaluation studies will be coordinated by staff from the
PAs and the EEAC EM&YV Consultant. One PA representative will serve as lead for the study (the “Study
Manager”). The Study Manager shall manage study efforts so that the approved evaluation study budgets
are not exceeded. The EEAC EM&V Consultant should have the authority to recommend to DOER the
removal of the assigned Study Manager if they are unable to perform effectively or manage the study in
accordance with the EMC’s expectations.

3. Communication and documentation: The Study Manager will communicate regularly with the EEAC EM&V

Consultant about issues related to study execution. The Study Manager will document decisions made
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throughout the course of a study, for potential review by the EEAC, DOER, the DPU, and/or §ny other

party.

4. Dispute resolution process: The PAs and the EM&V Consultant will continue to work diligently to reach
consensus on evaluation issues throughout the 2025-2027 term. If there are areas of difference that arise
that cannot be resolved through consensus during the ongoing interactive process between the EM&V
Consultant and the PA evaluation staff, authority for decision making will reside with DOER.

e Appeals: To enable the PAs to fulfill their responsibility to report program savings to the DPU with
full confidence, an appeals process shall be established through which the PAs may bring decisions
made by DOER to the EEAC to an Appeals Committee for review and resolution. This process will
be implemented by the voting members of the Executive Committee of the Council (excluding
DOER) (the “Voting Members”), whose responsibility in this area will be 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 Executive
Committee.

e Resolution of Disputes: The Voting Members will include and consult with, in both deliberations
and decision-making, a representative of both the PAs and the EEAC EM&V Consultant team,
neither of whom shall have a vote. The Voting Members will review the issues related to the
disputed matter, hear from the PA evaluation staff and the EEAC EM&V Consultant, 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 of the representation of the issues and of 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 Voting Members on the record of the decision and reserve the right to immediately

petition the DPU on the decision.

To date, the EM&V Consultant and PA evaluation staff have been able to resolve areas of differences
specific to evaluation without proceeding to the Appeals Committee. This is a testament to the
professionalism, hard work, and collaborative engagement of the PAs and the EM&V Consultant. The PAs are
continuously looking for opportunities to improve evaluation processes and address new issues that arise and

may suggest updates to the EM&V framework in the future if needed.
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2.1. EM&V Working Groups

The EMC has established working groups to review and address new topics, areas of concern, or
disagreement. At present, working groups include the research area and topic area meetings, as well as ad hoc
working groups, such as study-specific working groups and the Commercial & Industrial (C&I) Baseline Advisory
Group. Each of these groups today include, at minimum, the evaluation vendor, PA evaluators, and a
representative from the EEAC EM&YV Consultants. The composition of working groups may be expanded or

altered depending on needs.

The four major research areas are Residential, C&I, Special & Cross Cutting (SCC), and Demand Response

(“Demand”). Each of these research areas includes multiple topic areas, as shown in Figure 2 below.

Figure 2: Evaluation Research Areas and Topic Areas

Ay 2
Research B ) = h
Area =
Residential (o2.1] Special & Cross Cutting Demand
Whole Home
Assessment & Impact & NTG B | T Marketing Residential
- Research
Weatherization

Electrification, HVAC .
& Water Heating Market Assessment Data Management Equity
New Homes, Education, Training Codes &
Renovations & Deep Process & Workforce Standards
Energy Retrofits Development

Topic Area

Customer Research

Community
Mobilization &
Qutreach

Beginning in the 2022-2024 term, members of the Residential Management Committee (RMC) and the

Commercial & Industrial Management Committee (CIMC) were invited to attend study-specific working
groups, as well as the Residential and C&I research area working groups, on a regular cadence. The EMC's
Residential and C&I research-area leads attend the RMC and CIMC meetings. The EMC also has a
representative attend each of the implementation subcommittees to facilitate closer engagement. In the 2025-
2027 Plan term, the EMC anticipates a representative from the RMC and the CIMC will also attend the EMC
meetings. The EMC maintains that having regular participation by implementation staff will improve the

evaluation process and result in enhanced communication and more timely and relevant evaluation activities.
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SECTION THREE: EM&V PRIORITIES FOR 2025-2027 & °°'%

3.1. Market Transformation

In the 2025-2027 Plan, the PAs will continue to advance substantial efforts to support the Commonwealth’s
building-decarbonization goals utilizing both a resource acquisition and market transformation approach. With
a focus on market transformation action, the PAs have identified specific portions of their portfolio for which
there is an explicit market transformation goal; that is, areas® where the PAs believe that their efforts will lead
to long-term, permanent changes in the adoption of decarbonization measures. Targeted market
transformation initiatives are explicitly designed to induce market effects by reducing market barriers. In
evaluation literature, the focus on whether the program is affecting the market distinguishes evaluation of MTI
from evaluation of traditional energy efficiency (resource acquisition) programs. Market effects are sustained
increases in the adoption and penetration of energy-efficient technologies and practices that result from
structural changes in the market and in behaviors of market actors that are induced by a market intervention.
Market effects are usually subtle and challenging to detect in the early phases of an MTI. For market effects,

EMR&YV studies will include the following steps:

e Characterizing the market and establishing a baseline level of adoption from which changes will be

measured.

e Establishing testable causal relationships between market interventions and their effects on specific
market barriers (the program theory is usually depicted as a logic model, accompanied by indicators of

program activities and outcomes, including market effects).

o Defining specific indicators of the effects that program interventions have on particular market

barriers at certain points in the value-added chain.
e Deciding on a method for measuring savings.
e Collecting and analyzing required data to quantify impacts.
For market transformation initiatives, evaluation of market effects will continue even after the initiative has
ended, in the form of ongoing tracking of the market. The purpose of the ongoing tracking is to assess the

sustainability of the market effects after the intervention is discontinued and to identify backsliding or

emerging opportunities that might warrant reentering the market.

3 As of 10/31/24, this includes electrification of residential-style heating equipment, Residential New Construction, Residential
Renovations & Additions, Non-Residential New Construction, and Multifamily New Construction.
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Many programs have elements of both resource acquisition and market transformation. GR/%? tIFZeOf 142
differences in the goals, approaches, timing, and evaluation objectives between market transformation
initiatives and resource acquisition programs, if both mechanisms are applied simultaneously, efforts will be
required to make the two designs compatible. Evaluation of resource acquisition programs is largely focused
on verifying claimed energy impacts and quantifying program attribution. On the other hand, in
Massachusetts, evaluation of market transformation programs reflects a decreased emphasis on net savings
and an increased emphasis on long-term gross savings, given the difficulty of assigning causality for market
changes to the PAs. Where elements of both program objectives are utilized, the EMC will prioritize all relevant
evaluation activities and will ensure that impacts are not double counted by deducting impacts from resource

acquisition measures from the market transformation impacts.

3.2. Equity

Introduction

Equity is a foundational principle of the PAs’ decarbonization efforts in the 2025-2027 Plan. The EMC
acknowledges that equity intersects with all program areas, including evaluation. The equity topic area within
the SCC research area is dedicated to the evaluation of programs and initiatives that have primary objectives of
increasing equitable outcomes, including the Community First Partnership, Workforce Development, and
Language Access Plan. However, across all research areas, given the alighnment of evaluation priorities for the
2025-2027 term with Plan priorities, the EMC will also initiate a continuous review of EM&V practices to
ensure they can effectively help the PAs and stakeholders understand persisting barriers for groups who have
historically participated in the programs at lower rates, monitor progress towards equitable outcomes, and

explore better activities to reach this audience and attract their participation.

The EMC will work to support and enhance program equity strategies and goals, as well as ensure the
research represents and elevates the voices of all customers. The EMC will think creatively about how to
engage with customers and communities that have participated in programs at lower rates. Engraining equity
into evaluation research and practices will be an iterative effort that the EMC will improve over time through
lessons learned. Time and resources will be devoted to addressing blind spots and unanticipated challenges,

enabling the EMC to consider new solutions and practices to overcome equity-related biases.

Evaluation Approach
Studies that go through the Massachusetts EM&V framework typically include three phases: planning,

implementation, and reporting. Details about how equity considerations will be embedded in study planning
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and reporting are in Section 5. The depth of consideration for each phase will depend on the pn’?nary

objectives of the study as well as the study approach.

During study implementation, where relevant, data and information gathering instruments will be
enhanced to help answer equity-related questions. The approach to engaging target customers and
populations will also be taken into consideration. Surveys, In-Depth Interviews (IDls), and focus group designs
will consider enhanced and community-centric approaches to best reach and understand underserved
customers and communities. Survey designs might integrate approaches such as multi-mode research and
multilingual outreach to engage customers as needed. Researchers may leverage their own multilingual and
cultural expertise as well as that of local community businesses and organizations that already have trusted
relationships with groups of interest. In-depth interview guides may also consider cultural-centric approaches

when scheduling and conducting interviews.

Additional methodological modifications for equity considerations may include updated sampling protocols.
Evaluation research has traditionally utilized probability sampling, which involves random selection with
various approaches to improve statistical power through stratification and weighting, while attempting to
minimize sample selection bias through a variety of approaches (e.g., representativeness quotas, geographic
targeting, multiple modes). However, responses can over-represent individuals or groups that have the time
and ability (e.g., English literacy, technological capabilities) to complete a survey. Improved methodologies for
certain tasks might include forgoing random sampling and probability testing altogether to gather information

from target customer segments via focus groups or canvassing.

The EMC will take inventory and conduct a periodic review of research questions, data collection
instruments, metrics, challenges, and equity-related findings. This will help the EMC understand a number of

items, including those listed below.

e Were there certain customers or communities where outreach efforts were successful? If so, what

were the critical factors to success?

e Where did studies have the biggest challenges in outreach efforts? What were the causes of those
challenges (i.e., was it related to the process or rather an unintended bias that was unaccounted for)?

How can those be corrected?

e What kind of data were evaluation studies able to collect with respect to equity? Does that data allow

for tracking of long-term progress of PA equity goals?
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e What insights did the EMC gain to consider for causal mechanisms in theory-based evaltiation when it

comes to equity? How do different households and individuals interact and differ amongst each other?

e How did studies attempt to overcome social and power structures? Were there instances where
studies actually reinforced these structures? What types of analysis could be conducted to ensure

these issues can be addressed and corrected for?

e How much budget was spent answering equity-related research questions? How much should be spent
moving forward taking into consideration challenges faced during the term and lessons learned to

overcome them?

e Are there certain questions that are being asked more frequently to allow for a standardized battery of
guestions to be included across surveys and IDIs? Does the frequency depend on the type of study or

population of interest?

The EMC recognizes that the increased emphasis on equity is a long-term effort and will require continuous
improvement throughout the term. The answers to the questions above will be used to update the EMC's

approach to equity in anticipation of the 2028-2030 term.

SECTION FOUR: EMERGING ISSUES

As part of the SEP planning process, the EMC facilitated a series of working group meetings to discuss how
EM&YV practices should evolve in response to DOER’s EM&V Policy Memo with representatives from the EEAC
Consultant team, PA evaluation, implementation, engineering, regulatory staff, and DOER. Full EM&V Policy
Resolution memos that detail the policy directive, the current EM&YV practices, and the considerations and
final resolution of the working groups are provided in Supplemental Information A: Policy Resolutions.

Summaries of the memos are provided below.

4.1. Attribution

The EMC has used a multitude of methods for over 15 years to conduct NTG studies. Every NTG study
conducted to date in Massachusetts has estimated the extent to which Mass Save alone caused the observed

outcomes. This aligns with general industry practice.

As part of the SEP planning, the EMC facilitated discussion with non-EM&YV stakeholders as well as PA

evaluation, strategy, and planning staff (the “working group*’) on how to respond to DOER’s EM&V policy

4 The Attribution, Stipulated Baselines, and Protocols for Market-Driven vs. Program-Driven Renovations and Infrastructure Investments
each refer to the respective working group that was associated with exploring that particular emerging issue.
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directive that EM&V study results should not reduce the attribution of savings to the Mass Save%:)rograms
when participating customers also leverage federal, state, and local initiatives and/or funding or were
motivated by complementary marketing or other awareness campaigns outside of Mass Save. The working
group reached consensus on what comprises a complementary initiative, how to allocate resources for
attribution studies in the 2025-2027 term, which NTG results to carry into the 2025-2027 term, and how to
amend the methodology for future NTG studies. These items are summarized below. (See Supplemental

Information A: Policy Resolutions, EM&YV Policy Progress Report — Attribution for more detail.)

Complementary initiatives are inclusive of federal tax credits, funding from the Inflation Reduction Act,
state building code, other state programs and awareness campaigns, technical or financial support from
MassCEC and Mass Housing, more stringent municipal codes (stretch code), local ordinances,® municipal gas
bans, and other local programs and awareness campaigns. Complementary initiatives are not, however,
limited to this list as the number of new initiatives and interventions have proliferated over recent years and
could continue to expand in the future. It may be beneficial for the PAs to begin tracking complementary

initiatives, and evaluation can support this effort upon request.

Resources allocated to the study of attribution in the EM&V program throughout the 2025-2027 term
should be reduced from past terms. Evaluation should reduce spending on attribution studies across the
board, and where attribution studies are deemed critical, evaluation should seek to shift spending from

quantification of attribution to more qualitative assessments of attribution.

The study methodologies and application of NTG Rates moving forward will be dependent on the program

type. In general, programs will fall into one of the categories below.®

e Market Transformation Programs: Programs that are considered market transformation programs,
including electrification of residential-style heating equipment, Residential New Construction (RNC),
and the Residential Renovations & Additions program, Non-Residential New Construction Paths 1 & 2,
and other programs that are identified as market transformation initiatives, will not be subject to NTG
adjustments during the 2025-2027 term. Instead, as noted in the market transformation section, these
programs will be evaluated based on their effectiveness in accelerating market transformation, rather
than through a traditional resource acquisition NTG approach. Theory-based evaluation to draw

qualitative conclusions about attribution for MTIs will continue to be valuable.

5 Building Emissions Reduction and Disclosure (BERDO) and Building Energy Use Disclosure Ordinance (BEUDO), for example.

6 It’s also possible that certain programs can have measures that fall across multiple categories (e.g., include some measures that utilize
a resource acquisition approach and other measures that are treated as market transformation). In those cases, the attribution
approach may differ based on the measure.
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e Low Income Programs: Consistent with prior years, Low Income Programs will also noliagg %Lljlgjfelc‘tuto
NTG adjustments.

e Resource Acquisition Programs with Complementary Initiatives: For resource acquisition programs
where customers may have an opportunity to leverage complementary initiatives (defined above)
along with PA incentives and program support, EM&V study results will not reduce attribution of
savings to PA programs in the 2025-2027 term. This will be accomplished by requiring that any NTG
studies for these programs that are commissioned in the future look at the aggregate impact of all the
initiatives combined (i.e., do not attempt to disaggregate the impacts into PA vs. other efforts).

Amendments to the current battery of survey and interview questions to determine what the
participant would have done absent the combined interventions, as opposed to absent the Mass Save
intervention alone, are needed. In the 2025-2027 term, the EMC will commission a study to explore
how to best modify the NTG survey questions to capture the combined effects of all initiatives. This

study is noted in the SCC Research Area Priorities narrative (see Section 8.3 Special and Cross

Cutting (SCC) Research Priorities).

The working group reviewed a preliminary list of complementary initiatives and discussed the
extent to which those initiatives may have impacted NTG results for resource acquisition programs
that will be applied to the 2025-2027 Plan. There was consensus from the group that many of the pre-
existing’ interventions were likely to have limited effects on the latest NTG ratios (NTGRs) for
prospective resource acquisition programs. The working group therefore agreed that no amendments
to the latest NTG results are required, and that these results should be applied to the plan as is.

e Remaining Resource Acquisition Programs: The programs that do not fall under any of the above
categories will be subject to NTG adjustments using traditional approaches and techniques as in prior
years. The scope and frequency of NTG studies for each program will be determined based on factors

such as contribution to savings and uncertainty.

4.2. Stipulated Baselines

The equitable delivery of the 2025-2027 Plan is a priority, and the Plan will include equity initiatives

designed to improve participation by historically underserved populations. The EMC facilitated discussion

7 As IRA funding had not yet been distributed at the time projects that have been evaluated in NTG studies were completed, it was not
included in the list of pre-existing initiatives that were considered. While penalties for failing to comply with BERDO are high, the
working group discussed and determined there was likely minimal impact of BERDO on the statewide aggregate NTGRs for existing C&I
buildings, which leverage projects that closed in 2022. Evaluation can monitor the impact of local ordinances like BERDO by stratifying
NTG samples by location in future studies, if desired.
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between representatives from the PA evaluation, residential implementation, C&l implementg?f%enzsztgff;l%zoER;
and the EEAC Consultants (the “working group”) to identify areas, programs, or initiatives where stipulated
baselines could help to overcome existing program and market barriers in historically underserved
populations. The EMC has interpreted a stipulated baseline to be an assumption that overrides the current
EM&YV assumption, rooted in the existing framework. (See Supplemental Information A: EMV Policy Progress
Report — Stipulated Baselines for more detail.)

The use of stipulated baselines typically reduces barriers to participation by ensuring robust incentives can
be provided for projects that may otherwise be assigned a code/Industry Standard Practice (ISP) baseline and
correspondingly smaller incentives. However, when the programs utilize a stipulated baseline for a particular
segment of the population that is less efficient than the global ISP assumption that has been derived
empirically through a study, there is the potential to over-state savings. This is true both for the particular sub-
group involved and for the population as a whole. The working group discussed where stipulated baselines
could help overcome some program barriers for underserved segments of the population and how EM&V
could ensure limited overstatement of impacts by the programs. The working group agreed to stipulate
baselines with the following conditions:

e Heat pump baselines for moderate-income customers: There is anecdotal evidence that customers do
tend to move between the low- and moderate-income (LMI) brackets, so it is possible that moderate-
income customers face similar constraints as low-income customers. The working group agreed to
stipulate the low-income heat pump baselines, which reflect existing conditions for the full life of the
installed equipment, for the moderate-income customer segment, beginning in 2025. When there is a
large enough volume of moderate-income projects from which a prospectively representative sample
can be derived, evaluation will assess moderate-income heat pump baselines empirically and update

the baseline assumption.

e HVAC system baselines for schools, municipal buildings, and local small businesses®: There is
anecdotal evidence that these select facilities in equity communities have different HVAC system
baselines from the industry standard practice, as these customers are more likely to repair existing
equipment than replace it. The working group agreed to a stipulated dual baseline assumption, where
the first period baseline reflects the existing conditions for 2/3 the expected useful life (EUL) of the
installed measure. The second period baseline will be the ISP HVAC system. This baseline assumption

applies to this subsegment of the population even if the existing equipment is older than its EUL.

8 Non-national chains
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Before the end of the 2025-2027 term, the PAs and stakeholders will evaluate learnings from serving
participants in this population subsegment to determine what EM&V should study and how the
baseline assumption can be updated in advance of the 2028-2030 term. The working group
acknowledged that there will be challenges in studying the persistence of participants’ existing
conditions empirically as participants will have replaced the equipment in question. Assessment of the
persistence of the existing conditions will likely entail non-participant research.

e New construction of affordable housing or rental properties: Implementation working group
members expressed an interest in exploring construction practices for affordable housing and rental
properties. The RNC evaluation working group is considering a potential follow-up study to the RNC
Baseline Study (MA23R60). The ability to complete the analysis is contingent on availability of data

that can identify affordable housing units and ownership status.

As part of the discussion on the stipulated baselines directive, it was noted that, not only in underserved
segments of the C&lI building population, many C&I buildings, as well as common spaces in multifamily
buildings, have below-code ventilation practices. For the PAs to serve these customers with HVAC or
ventilation measures, the facilities’ ventilation practices must first be brought up to code. Using the pre-
existing ventilation conditions in the baseline for estimating impacts of HVAC and ventilation measures—for
buildings that have below code ventilation practices that need to first be brought up to code—will increase
energy use, resulting in an electric penalty for the programs. This poses a challenge for the PAs to adequately

serve these customers.

Regardless of actual conditions on-site, to enable the PAs to best support customers in HVAC and
ventilation upgrades, the PAs should use code-compliant ventilation practices in the baseline for estimating

impacts from relevant HVAC and ventilation measures for all C&| and multifamily buildings.

The PAs are permitted to leverage the stated baseline adjustment guidelines with an agreement amongst
stakeholders that these assumptions will not be subject to ex-post evaluation/review. This determination

applies to projects that are subject to an evaluation on or after August 15, 2024.

4.3. Protocols for Market-Driven vs. Program-Driven Renovations and
Infrastructure Investments

The methods by which evaluation has determined whether a renovation was program driven, and therefore
categorized as a Retrofit and permitted to use an existing conditions baseline, or market driven, and bucketed

with Major Renovations in the New Construction program and assigned a code or ISP baseline, have varied
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depending on the sector and program track (C&lI vs. Residential, Custom vs. Prescriptive, etc.)lig‘oéeezlzél\ﬁalﬁ‘ozlicy
Progress Report — Market v Program Driven Renovations for more detail.)

Given the major renovations program theory has been related to incremental efficiency improvements and
existing building projects have not to date been nearly as comprehensive as they are planned to be moving
into the 2025-2027 Plan term, it has historically been clearer which projects were renovations and belonged in
the new construction program and which were retrofits and belonged in the existing buildings program. The
grey area between the two seems to be more prominent today given the forward-looking drive to more
comprehensive projects in existing buildings.

The importance and difficulty of determining market-driven vs. program-driven (and especially partially
program-driven) renovations is prominent. There will be two equally important impact accounting effects of
improperly characterizing a measure in a renovation project as market driven or program driven:
underestimating impacts from program-driven renovations that are categorized as market driven, and
overestimating impacts from market-driven renovations that are categorized as program driven. Characterizing
whole renovations as market driven and using that determination to assign energy project baselines can be
limiting, effectively rendering many comprehensive energy projects ineligible for existing conditions baselines
and correspondingly higher incentives. On the other hand, where deep, existing building projects are driven by
non-energy purposes, inappropriately assigning an existing conditions baseline will result in the PAs using
ratepayer funds on free riders and overclaiming gross impacts.

The EMC facilitated discussion between representatives from the PA evaluation, engineering and C&l
implementation staff; DOER; and the EEAC Consultants (the “working group”). For existing buildings, the

working group has drafted the following determinations. Details on how and when evaluation will finalize the

protocols and update the determinations below are in Supplemental Information A.

Determination 1 applies to measures occurring in existing C&I buildings, existing multifamily high-rise
(MFHR) buildings, and existing C&I buildings that are redeveloped into residential multifamily dwellings. It

does not apply in any ground-up new construction or additions.

1. For custom and prescriptive envelope measures, the pre-existing condition is the baseline

condition.’ This assumption will be applied throughout the 2025-2027 term.

Determinations 2-4 apply to measures occurring in C&I existing buildings. They do not apply in ground-up

new construction or additions.

9 Envelope measures include insulation, fenestration, and air sealing.
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2. Asinfrastructure redesigns associated with custom electrification projects in existilﬁ%g&%?d?rfmglé%re
likely to persist longer than the electrification equipment itself, the infrastructure investment
should be accounted for in a measure life adjustment for the first-time replacement of the fossil
fuel equipment. A multiplier or adjustment factor for the measure life that scales up with the
infrastructure investment and/or proportion of infrastructure investment to total project cost
should be applied to the fuel switch. Evaluation will assess costs to support the development of
these factors, which should be finalized no later than July 31, 2025.

3. For custom electrification projects, the baseline equipment type assumed for switching from fossil
fuel to electric heat pump to supplant all or part of existing heating services should be the existing
heating system type. These heating and cooling equipment baselines apply to both lost opportunity
and early retirement events.

Regarding assumptions for the efficiency of baseline equipment, the parties agree that custom fuel
switching projects will use a single efficiency baseline. An existing efficiency baseline will be used if
PAs confirm that the replaced equipment was operational at the time of replacement and an
independent agency (e.g., a technical assistance (TA) vendor) provides qualitative statement about
the operation/condition of the equipment which supports the claim that the customer would have
continued to use this equipment for the foreseeable future. An ISP efficiency baseline will be used if
a statement from the customer or customer representative affirming the viability of the pre-
existing HVAC equipment cannot be provided at the time of fuel switching.

Before the measure life adjustment factors for the infrastructure investment are finalized, an ISP
efficiency baseline may also be used if there is “significant investment” in the infrastructure
supporting the HVAC system distribution.?

For custom and prescriptive electrification and non-electrification HVAC projects, the baseline
HVAC control system and operation is always the pre-existing control system and operation. The
baseline fuel should be the preexisting fuel.

4. For custom HVAC and other measures at a site where the pre-existing equipment is at or beyond
the established useful life and/or for which the PA wishes to establish the pre-existing condition as
baseline, evaluation will establish a standard protocol for documentation of equipment viability and
remaining life and for applying dual baseline in these cases. The C&I Baseline Framework will be

updated by the evaluation vendor to reflect the protocols once they are considered final.

10 This is a PA-drafted proposal that has not yet been approved by key members of the working group. See proposed qualifiers to which
this applies in Supplemental Information A: Policy Resolutions.
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SECTION FIVE: EM&V PROCESS

This section details how study ideas are introduced and approved, the stages of an evaluation, the types of
evaluation results and how they are applied, and reporting requirements for the various evaluation

approaches.

5.1. Study Initiation

Process for Identifying, Prioritizing, and Approving Evaluation Studies

How Study Ideas Are Introduced

Evaluation studies may be brought to the PA evaluators at any time from any stakeholder for consideration.
This includes but is not limited to the following: DPU, DOER, EEAC, EEAC EM&V Consultants, PA evaluators, PA
implementors, PA policy staff, and PA evaluation vendors. However, many study ideas are advanced during the
SEP process. During this process, PA evaluators work to reach consensus among relevant stakeholders on
strategic evaluation priorities and key studies needed for the upcoming term. The SEP provides a blueprint to
guide PA evaluators over the term but does not represent a final and complete list of all studies evaluators will

undertake during that period.

By design, stakeholders participating in the SEP development process will have several opportunities to
propose and provide feedback on specific studies for the term. During other times, a stakeholder may bring a
study idea to an evaluation working group meeting®! or the EMC by working with a PA evaluation, regulatory
and policy, or implementation staff person, or an EEAC EM&YV Consultant, to bring forward a concept. In either
case, to initiate the approval process and create a scope of work for an ad hoc study, a PA evaluator or EEAC
EM&YV Consultant who agrees to champion the project, identified at the evaluation working group in which the
idea is raised, will advance the “Study Concept” by documenting key research objectives, general scope, and

approach and justification, seeking input from other stakeholders as necessary.

How Study Ideas Are Approved

Studies proposed during the development of the SEP or throughout the term will be deliberated by the
EMC, PA implementers, EEAC Consultants, and representatives from DOER as needed during an iterative,

consensus-building process. This consensus-building process may involve many of the following activities:

11 See description of EM&V working groups in Section 2.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 23|Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024
Page 27 of 142
e Smaller group meetings of PA evaluation staff to draft sections of the SEP to be reviewggeby aogroader

stakeholder group.

e Discussion during EMC meetings on the overarching SEP direction or priorities and any specific areas

that require more detailed consultation with a larger group.
e Sharing of SEP drafts with DOER and the EEAC for review and commentary.

e Sector- or topic-area-based working groups consisting of PA evaluators, DOER, EEAC Consultants, PA

implementers, and PA policy staff as relevant.

e Discussion in evaluation working group calls with vendors or the EMC to receive vendor feedback or

suggestions.

As stated in the section “How Study Ideas Are Introduced”, ideas may be proposed to an evaluation working
group meeting or the EMC. Ideas raised to other management committees, including the RMC or the CIMC,
will be noted by the attending evaluation representative and brought back to an evaluation working group
meeting. If the evaluation working group approves of the idea (“Study Concept”), it must then identify the
study champion. To facilitate discussion and ultimate approval of the Study Concept at the working group, the
study champion must circulate the Study Concept to the working group at least 24 hours in advance of the

meeting.

The EMC’s end goal in following this approval process is to proceed with evaluation work that fulfills one or
more of the following criteria. The working group—and ultimately the EMC—considering the proposal will

review the following factors and approve the study if it is merited:

o Islikely to significantly impact the accuracy of impacts claimed.

e Offers significant benefits to the efficacy of program design and/or implementation, especially for

programs of strategic importance.

e Updates older impact factors for measures in markets that are suspected to have changed

significantly.

e Establishes evaluation factors for new programs or programs that have undergone significant

implementation changes.

e Answers key research questions offered by any stakeholder, including program planners and

implementers, especially for programs of strategic importance.

Consensus by an evaluation representative from each of the PAs and the attending EEAC EM&YV Consultant

is required for a study to be approved. If there is consensus on the merits of a proposal at the working group,
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the study will be approved and evaluation vendors can begin the next stage of the planning arliggapprovals

process, the development of a Stage 1 Plan.

Studies for which consensus cannot be reached at the working group will be taken to the EMC for broader

discussion. Stakeholders are invited to participate in the EMC meetings to hear evaluation study proposals and

offer feedback on the merits or scope of the proposal. This includes representatives from DOER, EEAC

Consultants, PA implementers, and PA regulatory and policy staff. If there is consensus on the merits of a

proposal at the EMC, the study will be approved and sent back to the relevant working group and evaluation

vendors by the study champion for the next stage of the planning and approvals process, the development of a

Stage 1 Plan. Where consensus between EMC attendees cannot be achieved, EMC co-chairs will facilitate a

discussion about how the Study Concept could be amended to address non-approving stakeholder concerns.

The study champion can revise the Study Concept and re-share at the following EMC meeting. If again a

consensus on study approval cannot be achieved, the Study Concept will be documented in the term’s monthly

EMC study tracker on a new tab of “rejected studies,” including a high-level summary of the Study Concept and

the reasons for EMC rejection.

Stages of Evaluation

The stages through which a project moves from being an initial concept to being completed are shown in

Table 1 below. EM&YV staff and EM&V Consultants may permit a study to skip some stages of the process as

they deem appropriate. In addition, studies that use the quick hit or embedded evaluation approach will not

go through the multiple stages of planning but will produce a succinct Stage 3 workplan (see Section One:

Purpose of Evaluation and Evaluation Approaches).

Stage

Stage 1: Conceptual

Framework

Stage 2: Preliminary

(High-Level) Workplan

Document
Under Review

1-Page

Summary

2- to 3-Page

Summary

Table 1: Stages of Evaluation

Description

Document provides conceptual framework for the project, including a

very high-level budget and timing, as well as the objective or goal.

Workplan provides strategies to meet objective(s) 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 1 Plan.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 25|Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024
Page 29 of 142
Stage Document Description

Under Review

Stage 3: Detailed 3- to 25-Page Workplan provides detailed sampling and analysis plans, specific staffing

Workplan Workplan needs, and milestone deliverables.

Stage 4: In Progress Task-specific Task-specific deliverables are prepared consistently with the workplan;
deliverables there may be detailed planning occurring simultaneously with execution

on early tasks.

Stage 5: 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 6: Complete Final Report Report is finalized and either filed or ready to be filed with the DPU.

For a comprehensive evaluation, there are multiple planning stages since there is a need for projects to
proceed incrementally from concept to preliminary workplan to detailed workplan. By proceeding
incrementally, the EMC is not only able to better manage the stakeholder review process but effectively stage
studies across all research areas. Studies must continue to be approved during each stage of evaluation and

may be reconsidered at any time.

The planning process of embedded evaluations will likely be influenced by factors such as the status of the
program where evaluation support is being sought, as well as the type and magnitude of support requested by
implementation. Regardless of the instance, constant communication will be a focal point to help ensure
evaluation is responsive to implementation’s questions and priorities, not only during the planning process but
also throughout the implementation stage. Even though embedded evaluations are intended for evaluation to
provide support for implementation, the PA EM&YV lead for the embedded evaluation will keep the EEAC
EM&YV lead abreast of the work, while the latter would manage input and feedback from EEAC and DOER. The
EMC anticipates learning about and improving the embedded evaluation planning and implementation process
through experience, as this is an evaluation approach being deployed by the Massachusetts EM&V framework

for the first time.

The EMC'’s study working groups will consider equity-related data collection practices and research

questions in all study planning. The depth of consideration will depend on the primary objectives of the study
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as well as the study approach (see Section One: Purpose of Evaluation and Evaluation Approachgs). Each plan
will explicitly articulate the considerations given to equity-related issues (e.g., research questions that provide
information on achievement of equitable outcomes, study outreach strategies, equity-related metrics and
measurement, participation analytics, sampling considerations such as oversampling customers within
Designated Equity Communities), noting the impacts of each consideration on study budget and timeline. The
final workplans will note where careful deliberation results in the ultimate exclusion of equity-related
considerations and why*2. For workplans that scope the inclusion of equity-related considerations, the study
working group will also take inventory of data available to support equity considerations in the study as part of
the planning process. The comprehensiveness of this inventory process will also be contingent on the study

approach (e.g., quick hit, embedded evaluation).

The methods by which stakeholders are engaged in study planning can vary based on the stage of
evaluation. Much of the stakeholder engagement happens through the RMC and CIMC and associated
subcommittees. For projects in Stage 1, one-page summaries are developed and shared with the management
committees and/or the appropriate subcommittee. Progress on projects in Stages 2, 3, and 4 (preliminary and
detailed workplans and in progress) is also provided to the management committees. For projects in Stage 5,

draft reports are shared with the management committees.

Input from non-PA stakeholders represented on the Council generally flows through EM&V Consultants as
the study progresses into later stages. Additionally, a representative from the EMC attends RMC and CIMC
meetings as frequently as possible to facilitate coordination and solicit feedback from the various management

councils and working groups (see Section Two, EM&V Framework).

On a regular basis, the EMC shall conduct a strategic review of studies that are recently completed,

ongoing, planned, and in the SEP (by market or end use), looking for opportunities to:

e Recalibrate research priorities;
e Reduce the duplication of and increase the connectivity between research efforts;

e Better understand how and when study results be applied and inform the Common Assumptions

Group of new impact factors;
e Reduce customer burden and coordinate survey and other data collection efforts;

e Recognize and lessen the demands placed on available resources (PA and vendor); and

12 Reasons for exclusion after careful deliberation could include but are not limited to detraction from overall study objectives, cost, or
timeline.
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e Improve timeliness and meet budgets. age 32 0

5.2. Application of Results

Evaluation studies generally produce three types of results: recommendations for program improvement,

results that affect program impacts, and market assessments.

The first type of result is recommendations for changes or improvement to program design. PA EM&V staff
discuss these recommendations with the relevant management committee, which then decides whether each
recommendation will be adopted. The results of these determinations are reported with each three-year term
report. In addition to formally tracking the status of recommendations, PA EM&V staff typically coordinate
closely with PA program implementers to ensure they understand the implications of evaluation findings in
terms of impacts on savings, how markets are evolving, and opportunities to refine program designs. EM&V
staff seek to ensure consistent, ongoing communication of evaluation research, so that programs can leverage

insights from evaluation studies.

The second type of result affects program impacts. These research results may include changes or updates

to:

e Baseline equipment or practices.
o High-efficiency equipment or practices.
e Deemed savings or algorithms for calculating energy impacts.
e Measure life.
e Measure cost.
e Other resource impacts, specifically water savings from energy efficiency measures.
e Impact factors, including:
o In-service rate.
o Savings persistence factor.
o Realization rate.
o Summer and winter peak demand coincidence factors.
o NTG factors.

o NEls.
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The results from these research efforts are documented in the Technical Reference Manual? ), which
describes how the PAs calculate savings for decarbonization measures. In addition, the impact factors are used
to update the Benefit Cost Ratio (BCR) model, which is used to calculate cost-effectiveness and report on
impacts. Each year, as evaluation results become available, the PAs use the findings to update the TRM and
each PA’s BCR model. Beginning in the 2022-2024 Plan, evaluation results are applied prospectively, in
accordance with DPU Order 20-150, which states that “the Department finds that the prospective application
of gross and net savings impact factors to the next program year without a three-year lock-in period will
improve the timing of evaluation studies, simplify the planning process, and increase certainty for Program
Administrators while still providing timely feedback.” Accordingly, all evaluation results that affect program
savings and are finalized by an agreed-upon lock-down date in a given year will be incorporated into the TRM
and BCR models to be used in the subsequent year. As in the past, PAs will track adoption of evaluation

recommendations related to program design and report the status of each recommendation in the Energy

Efficiency Term Report filed at the end of each term.

The third type of result produced by evaluation studies is market assessments, which includes market
characterizations, market baselines, and market effects. These results—most often incorporated by program
planners into program design—indicate the estimated size of a market, naturally occurring market practices,
and progress towards sustained increases in the adoption and penetration of energy efficient and
decarbonization technologies and practices induced by a market intervention. Market characterizations help
evaluators and planners understand the state of the market as early as possible in the life of any program that
is expected to generate market effects, and typically results in the creation of a market model that
characterizes the target market. The market model can be leveraged in the determination of the program
theory. Market baselines describe market conditions before the program intervenes in the market or very
early in their implementation. Market effects (described in Section Three: EM&V Priorities for 2025-2027) have

broader use by program planners and policymakers to understand progress towards market transformation.

There are new guidelines regarding the application of study results for the 2025-2027 term outlined in the

DOER EM&V Policy Memo. They specifically state when certain results will not be applied to program results:

e Any program or offer determined to be a Market Transformation initiative may not be subject to NTG
factors, or certain impact results that are caused by participant behaviors, or other market factors that

are an explicit component of the market transformation theory (see more on theory in Section 3.1).

Successful program development is achieved through an iterative process where learning and improvement

is achieved over time. Sometimes evaluation studies that review program performance or savings are finalized
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after the PAs have incorporated an updated design or implementation strategies. In these cwcu%%%%%n%es, %he
results of the evaluation study may no longer be relevant since the program studied has substantively
changed. Therefore, in these situations, the study results should be for informational purposes only or

adjusted to account for the program changes.

In the embedded evaluation approach, the evaluation activities are similar to those used in comprehensive
evaluation but are done on a faster and smaller scale. This is accomplished by focusing on a specific research
guestion and using a smaller sample size than what would traditionally be used. Due to these limitations, it is
likely that a sample of convenience will be used, and this may lead to results that are less significant,
representative, and rigorous but are more directional in nature, compared to results of comprehensive
evaluations. These findings will therefore be used to provide key insights into or suggestions for improving

program strategy or administration.

All parties involved in an embedded evaluation effort need to identify those limitations in advance to
enable the proper usage of findings. Evaluation vendors will be explicit about the sample design/selection and
limitations of the methodologies in all work products. Given the limitations, the findings of embedded research

tasks will be understood as non-binding (for any impact insights).

While the avenues for communication described for EM&YV planning (see Section 5.1, Study Initiation) will
also be utilized for reporting (i.e., evaluators will share results at RMC and CIMC and invite 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 impacts 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, the EMC
recognizes the need to provide additional pathways for communication during the reporting phase which

include:

e Recurring or one-off, PA-specific meetings between evaluation and implementation to discuss research

results and program implications.

e Webinars presenting results and research implications to various parties who are not involved in
research planning, which could include but is not limited to stakeholders such as the DPU, the EEAC,

and third-party implementation and/or engineering vendors.
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Further refinements and improvements to processes will be made throughout the 2025—2$ﬁ%erm.

5.3. Reporting

This section outlines general guidance for comprehensive EM&YV reporting to more uniformly produce

reports that are transparent, concise, understandable, and actionable, and better reflect the independence,

high quality, and cost efficiency of the research being conducted.

e Report Upfront includes:

O

@)

@)

@)

A cover page with the study number, title, and completion date.

A one- to two-page high-level summary or infographic of the program being evaluated, study

objectives, key findings, and conclusions and recommendations.
Table of contents and lists of tables, figures, and appendices, all with page numbers.

A list of acronyms used in the report.

e Executive Summary (3-5 pages) is a concise summary of the report that includes:

O

@)

Study purpose, objectives, and research questions.

Key findings and results, with quantitative results and their precisions or statistical significance

explicitly presented in tables and figures.

Description of how the study findings and results affect the savings, design, planning, analysis,
and/or deployment of energy efficiency program(s) (e.g., changes in savings estimates,

comparison of results with existing values).

Recommendations and considerations consistent with the guidelines in Section 5.
Suggestions for further study, if applicable.

Brief overview of study methodology including primary sources of data.

Key limitations and sources of uncertainty (e.g., data gaps, poor survey response rates,

uncertain assumptions).

e Report Body (50-60 pages total)

O

Section 1, Introduction (3-5 pages) introduces the study and describes the program(s) being
evaluated, the purpose and objectives of the study, and research questions; provides a

roadmap on how the report is structured and organized.

Section 2, Conclusions and Recommendations (5 pages) presents the study’s conclusions and

recommendations consistent with the guidelines.
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o Section 3, Study Methodology and Approach (5-10 pages) presents a succinct ﬁjmmary of

the study methodology and approach (additional detail provided in the appendices).

o Section 4, Data Sources (10-15 pages) describes the sources of data used and their limitations

(e.g., data gaps, poor survey response rates). Data sources include:
= PAsales, tracking and billing data.
=  Third-party data.

= Surveys: population(s) sampled, sample sizes and precision targets, number of

respondents and response rate.

= On-site inspections, inventories, or metering: measure or project type(s) or size(s)
sampled, sample sizes and precision targets, number of inspections/equipment

metered.
= Interviews and focus groups.
= Literature review.

o Section 5, Analysis and Results (10-20 pages) presents the analysis and results of the study.
Additional details such as data processing and the development and execution of new or novel

analytical techniques should be provided in the appendices.
o Section 6, References (3-5 pages) provides a list of the references cited in the report.

o Report Appendices provide more detailed explanations or analysis that support Sections 3, 4, and 5,
such as sampling protocols; survey instruments; raw data compilation, scrubbing, processing, and

manipulation; analytical techniques, algorithms, and calculations; and statistical analyses.

Per DOER’s EM&V Policy Memo, evaluation reports on attribution-related issues should be as clear as
possible about exactly what attribution-related outcome is being measured and how leveraged initiatives

and/or funds have been treated analytically.

Reporting for research efforts that use the quick hit or embedded approach do not follow the reporting
guidelines described above. For quick hit studies, the output can be a short report or in memo format. The
output of the study is flexible and informal so long as the specific research questions are answered. Like the
formal evaluation reports, this output would be filed with a plan year report and posted on the EEAC website.
For embedded evaluation, reporting is even more limited since the focus is on providing timely feedback for
implementation to respond to. Results from this research will be documented in memos or presentations.
These work products will not be filed or posted on the EEAC website. However, a summary of the tasks

completed will be filed each year with the plan year report.
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recommendations and considerations. Study working groups will decide whether results to equity research

questions should be produced as a separate memo or as part of the overall body of work.

SECTION SIX: BUDGET AND STAFFING

In the 2025-2027 term, the EMC expects to dedicate $47 million to EM&V studies. This budget includes
funding for independent third-party evaluators to conduct research managed by the EMC. This budget reflects
an intention to focus EM&V research on plan priorities, resulting in the largest share of the budget in the SCC

area, which includes market effects, NEI, equity, and workforce development research.

The EMC expects to divide the study budget for 2025-2027 between the research areas as shown in Table 2

below.

Table 2: EM&V Study Budget by Research Area Budgets

Total 2025-2027 EM&YV Study Percentage
Budget (Million $)
Overall Evaluation Study Budget $47.0 100%
Research Area Budgets

Commercial and Industrial $14.1 30%
Residential (includes Income Eligible) $13.2 28%
Special and Cross Cutting $18.8 40%
Demand Response $0.9 2%

Table 3 shows the 2022-2024 and 2025-2027 budget allocations by fuel and sector categories. The budget
allocation across fuels for 2025-2027 is based on expected evaluation spending by fuel in 2022-2024. The
budget allocation across sectors for 2025-2027 is informed by prior spending levels and anticipated needs for

research in the 2025-2027 term and is the same as the 2022-2024 budget.

Table 3: EM&V Study Budget by Sector Categories and Fuel

Budgeted Percentage Budgeted Percentage

2022-2024 2025-2027
Fuel
Electric 70% 63%
Gas 30% 37%
Sector Categories
Commercial and Industrial 51% 51%
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Budgeted Percentage Budgeted Percentage

2022-2024 2025-2027

Residential 39% 39%
Income Eligible 10% 10%

The EMC conducts a competitive Request for Proposal (RFP) process to award contracts to independent
evaluation contractors, who are currently awarded three-year contracts to conduct research identified by the

EMC in the following areas:

e (C&IImpact and NTG Evaluations
e C&I Market Assessment Evaluations
e C&I Process Evaluations

e Residential Electrification, HVAC and Water Heating Whole Home Assessments and Weatherization,

and Customer Research
e Residential New Homes & Renovations
e SCC Codes & Standards, Market Effects/NTG, and NEls
e SCC Data Management

e SCC Community Mobilization and Outreach Initiatives, Education Training and Workforce
Development, Equity, and Program and Portfolio Marketing

e Demand Response: C&l

e Demand Response: Residential

In addition to the research area budgets above, PAs will continue to allocate resources to PA evaluation
staff, including staff costs of the approximately 17 staff representatives who participate in the EMC, as well as

contractor support for PAs to manage evaluation studies and administrative support for the EMC itself.

Note that the Evaluation and Market Research budget filed with the DPU also includes funding for limited
research conducted outside the EM&V framework, including the Avoided Energy Supply Cost Study and
potential studies conducted every three years by the PAs, as well as costs for maintaining the electronic TRM

(eTRM).
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SECTION SEVEN: LESSONS LEARNED FROM 2022-2024 TERM-

7.1. Residential Lessons Learned from 2022-2024 Term

From 2022 to 2024, the EMC supported 29 studies in the Residential Research Area across four Topic Areas:
(1) New Construction, Renovations & Deep Energy Retrofits, (2) Electrification, HVAC, and Water Heating, (3)
Whole Home Assessments and Weatherization, and (4) Customer Research. The main types of studies
conducted in this area consisted of impact evaluations, process evaluations, baseline and ISP research, and

market characterization research.

In the Residential Sector, many evaluations span multiple study designs. For example, a study might include
an impact component to quantify impact estimates, with a corresponding process component to investigate
customer satisfaction, barriers to measure uptake, and trade ally perceptions of program effectiveness. These
studies seek to not only quantify program impacts, but to provide focused, actionable recommendations to

improve Residential Sector program performance and efficiency.

Residential EM&V Studies Completed in 2022-2024 Term

New Construction, Renovations & Deep Energy Retrofits

e RNC MF Baseline (MA20R30-B-RNCMFBasline)

e RNC Prefab Market Characterization (MA21R38-B-RNCPF)

e RNC HERS Scores and Savings Comparison (MA22R48-B-HERS)

e Energy Optimization Code Compliance and Electrification Modeling Study (MA21R41)

e Renovations and Additions Process Evaluation and PTLM Update (23R54-B-RABASENTG)

e Residential New Construction Low Rise Baseline Study (MA23R60)

Electrification, HVAC, and Water Heating
e Residential Baseline Study Phase 5 (MA20R29-B-RBU)
e Residential Baseline Study Phase 6 (MA21R42-B-RBU)
e Residential Building Use and Equipment Characterization Study Phase 7 (MA22R53)
e  Multifamily Heat Pump Barriers Study (MA21R35-E-MFHPB)
e Heat Pump Integrated Control Performance Review (MA22R46-B-HPICPR)

e Small Equipment Electrification Study (MA23R57-E-SEE)
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e Heat Pump Metering Study (MA22R51-B-HPMS) age 390

e DPU HPMS Weatherization Usage Analysis Quick Hit Study

e HPMS Baseline Re-Weighting and Measure Impacts Tool

Whole Home Assessments and Weatherization
e MA Income Eligible Process Evaluation (MA23R55)
e MA Income Eligible Single Family Impact Evaluation (MA23R56)
e Residential Coordinated Delivery (RCD) Single Family Impact Study (MA23R58)
e Income Eligible & Market Rate Multifamily Impact Evaluation (MA23R59)
e Winter Price Mitigation Efforts Study (MA23R63-B-WPME)

e DPU Weatherization Compliance Study (MA23R64-B-WxCodeCompliance)

Customer Research
e Residential Enhanced Incentives (MA20R31-B-REl)
e Small MF Barriers Study (MA21R36-B-MFB)
e Experimental Outreach Methods (MA21R43-B-EOM)
e Virtual Home Energy Assessment Add-On Study (MA21R40-B-VHEA)

e Language Isolated Customer Journey Mapping and Barriers Study (MA21R37-B-LEPJM)

Figure 3 summarizes the research conducted over the 2022-2024 term.
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Figure 3: Residential Evaluation Activity in 2022-2024 &
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The Residential Research Area had a robust research agenda over the 2022-2024 term and has produced a

considerable number of key takeaways which will help inform research priorities for the 2025-2027 term. At a

high level, those takeaways can be categorized as follows:

Overall

Budget Flexibility. In the 2022-2024 term, the EMC completed a number of ad hoc studies which were
requested by stakeholders and regulators outside of 2022-2024 SEP. In situations where there is time-sensitive
research required, the Residential Research Area will maintain some flexibility over study planning and budgets

throughout the 2025-2027 term to accommodate these types of requests.

Improving Coordination and Communication Across Evaluation & Implementation. In the 2022-2024

term, PA EM&YV and implementation staff and evaluation vendors tried to work closer across teams to improve
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coordination on studies and to stay up to date on implementation and marketing efforts. As the®Residential
Research Area prioritizes more quick-hit and embedded evaluations over the 2025-2027 term, PA EM&YV and

implementation staff will need to build on coordination efforts put forth in 2022-2024. This includes more

frequent and structured communications between evaluation and implementation teams within and outside
of evaluation working groups and better documentation of residential EM&V-, policy-, and implementation-

related decisions.

New Construction, Renovations & Deep Energy Retrofits

In 2022-2024, the RNC evaluation working group conducted an energy optimization study for new single-
family and low-rise multifamily homes (three stories or less) to estimate the capital and ownership costs of
various combinations of shell and mechanical systems for end-users, owners, and builders. The first phase of
the study focused on optimized homes that were minimally code compliant and mixed-fuel, and the second
phase of the study looked at all-electric homes. Through this research, the team examined and modeled
thousands of combinations of home characteristics, such as building framing, insulation levels, windows, air

tightness, HVAC equipment, and water heating equipment, to identify optimal packages of measures.

The RNC working group is undergoing a study to develop a program theory and logic model for the
renovation and addition (R&A) offering and to identify process improvements. The PAs are also currently in the
process of completing a Baseline Study utilizing RESNET data. Both studies are expected to be completed by

the summer of 2024 and will help to inform 2025-2027 planning.

Electrification, HVAC, and Water Heating

Strategic Electrification. During the 2022-2024 term, the PAs continued to focus efforts on offering
incentives for transitioning from delivered fuel (oil and propane) heating systems to electric heat pumps. The
PAs also started a natural gas to electric heat pump offering in 2022. To better understand the market, the
EMC undertook a comprehensive and robust heat pump metering study (in conjunction with PAs in
Connecticut) to assess many aspects of heat pumps, including their current usage patterns, electric peak
demands, performance, and efficiency. Additionally, the evaluation examined whether heat pumps met
customers’ needs in colder air conditions and their overall experience with heat pumps and feedback on their

use.

Overall, the study identified that heat pump installations in 2021 and 2022 for full displacements displaced
a large majority of the pre-existing heating delivered by electric resistance and fossil fuel-fired heating

sources—approximately 85-90% for central heat pumps and mini-split heat pumps (MSHPs)—and more than
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half of the heating load for partial displacement installations. Most customers were also satisfli)ggevﬁlﬁﬁéizr
heat pump and the ability of their heat pump to keep them comfortable, although a small percentage of study
participants reported comfort issues with their heat pumps, concerns about heating costs with heat pumps,

and installation or maintenance issues. The study recommends that the PAs consider:

e Establishing and enhancing program requirements to more clearly identify criteria for Full

Displacement and Partial Displacement installations.
e Giving additional guidance to installers on switchover temperatures and heat pump sizing.
e Adjusting the program requirements for integrated controls, especially for MSHPs.

e Providing customers with additional education on how installing a heat pump will impact their

electricity bill and overall heating costs.

e Conducting a heat pump technical assessment periodically (e.g., every couple of years) to inform

program requirements.

Additionally, the focus on electrification for the 2022-2024 term motivated the EMC to further explore and
examine integrated control (IC) systems in partial displacement scenarios in single-family homes with MSHPs.
From this research, customer-reported heat pump configurations suggest that a substantial portion of
customers are installing MSHPs and ICs in cases where the heat pumps are used as supplemental for heating
(i.e., ICs are installed in many scenarios that may not require them). Despite there being a newer generation of
controls in the market, contractors continue to report skepticism around IC technology, and customers report
not having enough information to confidently use ICs and continuing to deactivate the ICs for app connectivity
failure and heating system connectivity issues. Enhanced training for contractors with additional guidance on

IC use cases and customer education are recommended moving forward.

The EMC also looked at the efficacy and impacts of incentives for residential battery-powered lawn care
equipment, including lawn mowers, string trimmers, leaf blowers, and chainsaws which were introduced in
2022-2024 plan. The study identified an overestimation of ex-ante gross gasoline savings across all equipment
types, and underestimation of ex-ante electric consumption from charging for most equipment types, except
for lawn mowers. Additionally, NTGRs were lower than the assumed, indicating the presence of free-ridership.
The program had high participant satisfaction, but some participants expressed concerns about the

performance of the electric equipment compared to gas-powered alternatives.
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Baseline Studies. The Residential Building Use and Equipment Characterization Studies enggfggﬁeolg&g%o
track adoption and saturation of measures over time. Through this work, the PAs have learned that there are

significant barriers for electrification that exist due to the size of the electrical panels required.

Whole Home Assessments and Weatherization

To align with regular study cadence, the EMC underwent process and impact evaluations for the Residential
Retrofit programs in the 2022-2024 term. These studies cover both single family and multifamily customers, in
addition to market rate and income eligible. EMC is currently conducting an Income Eligible process evaluation
which will be included with the 2025-2027 plan. This process study reviews the entire Income Eligible program

ecosystem, customer experience, program processes, and program opportunities.

EMC also conducted three separate impact studies in the 2022-2024 term. The first evaluation was an RCD
Single Family Impact Study (MA23R58), which provided PAs updated realization rates for weatherization and
deemed gross savings impacts for other measures. The EMC also conducted a MA Income Eligible Single Family
Impact Evaluation (MA23R56) and a combined Income Eligible and Market Rate Multifamily Impact Evaluation
(MA23R59) which resulted in updated gross savings impacts. For most measures, this resulted in lower savings

than reported.

Customer Research

Limited English Proficiency Research on Underserved Populations and Non-Participants. Assessing
underserved groups and non-participants was a priority for the Residential Research Area in 2022-2024. In the
fall of 2023, the team completed a language-isolated customer journey mapping and barriers study. This
research looked at LOTE customers’ backgrounds, experiences (with and outside of the PAs), and perceptions
affecting their decisions to participate in programming and energy efficiency offerings. Through this study, the
EMC learned that the ability to access in-language resources via phone, materials, communications, and/or
through interpersonal services (e.g., assessments) considerably affected customers’ experiences and
opportunities to engage them. LOTE customers experience barriers such as concerns about trusting service
providers, prioritizing basic needs over energy efficiency improvements, not fully understanding programs or
why providers offer them, and underinformed perceptions of how program offerings can benefit them.
Working with trusted individuals and organizations, as well as having end-to-end support, continues to be

important for better engaging LOTE customers more fully in PA offerings.

The EMC also opted to conduct two targeted non-participant studies in the 2022-2024 term; both are

expected to be completed by winter 2024. The first study focused on better understanding the barriers and
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drivers to multifamily participation in Mass Save programs, including those who are income eligfble. It focused
specifically on addressing property owners and managers of smaller multifamily rental (not condo) properties
(5—20 units) rather than larger high-rises or condominiums. The second non-participant study looked to
identify opportunities for deeper savings in single-family (including 2—4 unit) buildings that have already
participated in some kind of PA offer and are likely to be easier and more cost-effective to engage (as opposed

to buildings that have never engaged).

7.2. C&Il Lessons Learned from 2022-2024 Term

During the 2022-2024 term, the EMC supported 26 evaluation studies in the C&I Research Area across
three Topic Areas: (1) Impact and NTG, (2) Process, and (3) Market Assessment.

C&I EM&V Studies Completed in 2022-2024 Term
Impact and NTG

e MA Impact Evaluation of PY2019 Custom Gas Installations (MA20C13-G-CUSTGAS)

e MA Impact Evaluation of PY2019-2020 Custom Electric Installations (MA21C04-E-CUSTELEC)
e Non-Residential Technical Reference Manual Review (MA22C01-B-TRM)

e Steam Traps and Boiler Efficiency Research—Phase Il (MA21C02-G-ST)

e MA C&I ISP Research & Repository Upkeep (MA21C03-B-ISPREPOS)

e MA Impact Evaluation of PY2020 Custom Gas Installations (MA21C05-G-CUSTGAS)

e MA C&I ISP Research & Repository Upkeep (MA22C08-B-ISPREPOS)

e MA Impact Evaluation of PY2020/2021/2022 Custom Electric Installations (MA22C02-E-CUSTELEC)
e MA Typical Weather—Research and Dataset Development (MA22C04-B-TMY)

e ISP Recommendations: Ultra-Low Temperature Freezers (MA23C02-B-ISPREPOS)

e MA C&I Custom Electrification (MA22C07-E-CELECTRIF)

e Performance Testing and Networking for C&I Lighting Controls (MA23C03-E-LGHTCTRLC)

e Energy Optimization Model Update (MA22C10-E-EOUPDATE)

e MA Impact Evaluation of PY2021/2022 Custom Gas Installations (MA22C11-G-CUSTGAS)

e ISP Recommendations: Grab and Go Coolers (MA23C02-B-ISPREPQOS)

e Industry Standard Practice: Thermal Oxidizers (MA23C02-B-ISPREPOS)
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e Impact Shape Final Brief (MA23C01-E-LOADSHP) age 450

e Pipe Insulation Savings Calculator Review (MA23C05-E-PINSUL)
e MA Impact Evaluation of PY2021/2022/2023 Custom Electric Installations (MA23C06-E-CUSTELEC)
e Energy Optimization Model Version 2.1 Update (MA24C02-B-EOUPDATE)

e Prospective Realization Rates for PY2025 Custom Gas (MA24C03-G-RECUSTGAS)

Process

e  Process Evaluation of C&I Custom Pathway (MA23C04-B-CUSTPRPR)
Market Assessment

e C&I Enhanced Incentives Study (MA21C01-B-ENHAN)

e Performance Optimization Offerings Literature Review (MA22C03-B-PO)

e Qutreach Methods Research (MA22C09-B-OUTRCH)

e MA C&lI Existing Buildings Baseline Study (MA22C05-B-BSLN)

Figure 44 summarizes the research conducted over the 2022-2024 term.
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Figure 4: C&I 2022-2024 Evaluations Page 46 of 142
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Key findings across the C&lI portfolio will inform the research approach and priorities for the 2025-2027 term.

Impact and NTG

Custom Impact. The rolling structure was maintained for electric and gas custom impact studies for the
2022-2024 term, in which the most recent three years of results are combined to produce realization rates for
the custom pathway. This methodology allows realization rates to be updated with new data annually and
reduces variability in results year to year. Custom lighting projects were not included in these studies, as
realization rates had been stable for several years. To increase accessibility of study findings, an in-progress
evaluation effort is synthesizing key custom pathway evaluation findings into a database that will be available

for reference by both PA evaluators and implementers.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 43| Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024
- L - . e 47 42
One finding from recent studies is that custom building management system projects coullzja'genef‘l)’tf rom
the development of a standard protocol for inspecting and monitoring after project completion to verify that

expected savings are achieved or to identify corrective actions needed to achieve savings.

The evaluation of a gas leak repair measure as part of the most recent custom gas evaluation resulted in PA
evaluation staff working with engineering staff to improve the processes for implementing, estimating impacts
from, and evaluating this measure. With evaluation’s timely feedback, engineering engaged an industry expert
and worked with a manufacturer to review the steps taken to implement and inspect this measure, including a
discussion of the benefits and shortcomings of various types of measurement and quantification approaches.
Through this collaboration, standard protocols for implementing and estimating savings from gas leak repair
measures were developed. This feedback loop from evaluation to other program staff to improve measure

performance stands as a model approach for future new measure development.

Technical Reference Manual. A detailed review of C&I measures in the Massachusetts TRM examined
nearly 100 discrete measures. Of the 40 measures recommended to be updated, immediately available
information was used to update about half, with further research recommended to update the other half. By
enhancing the assumptions behind prescriptive measure impacts, the TRM review allows for more accurate

accounting of benefits achieved by the programs.

Energy Optimization Model. A study completed in the fall of 2023 updated the existing small commercial
Energy Optimization Model, from which deemed impacts associated with upgrading or partially displacing
inefficient oil-, propane-, gas-, and electricity-fueled primary heating systems to heat pump systems were
derived for the 2022-2024 term. The study developed improved prescriptive heat pump impacts for an
expanded set of equipment types, displaced fuels, and displacement scenarios. One recommendation of this
study was to incorporate into the scope of all new evaluation studies a task to review program design and
delivery details, such as data collection forms, eligibility, rebate forms, and program design documents. While
these conversations often happen informally, formalizing them as an initial step early in each study will allow

evaluators to develop more meaningful and applicable study results.

Lighting Controls. An impact study was envisioned to capture both pre- and post-installation metering of
lighting controls. After examining program volume, however, the program benefits were not significant
enough to justify the significant resources needed for this study. The study was reimagined and resulted in

guidance documentation that enhanced lighting control measure performance.
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Weather. Accurate weather data is critical to estimate savings for many types of energy—savﬁ1g measures.
Previously, Typical Meteorological Year 3 (TMY3) weather data has been used, which represents a typical year
of weather by combining weather data from 1976-2005. Since climate change has accelerated a shift in
weather patterns, it was critical to update this data in order to accurately estimate energy savings. The study
recommended the use of TMYx data, which sources weather data from the years 2007-2021 to create its
typical year. Use of these data generally results in greater cooling savings and lower heating savings as
compared to TMY3. Though this research was conducted under the C&I Research Area, the results have
implications for the Residential Research Area as well; TMYx weather data will be used in residential research

and energy use calculations going forward.

Market Assessment

Outreach. Due to recent difficulty in engaging customers and market actors in recent C&I studies, the PAs
undertook a study called Outreach Methods Research with goals of articulating barriers to engagement,
identifying changes to improve the effectiveness of traditional outreach, and discovering new alternative
methods that evaluators can employ. Recommendations to enhance traditional approaches and alternative

methods to consider were developed for each of three stages in the outreach process:

e Developing samples: To improve sample quality, researchers should start with multiple contact lists

and leverage third-party databases, preexisting panels, stakeholder networks, and trade associations.

e Making contact: To increase contact success, choose the right messenger, use client websites to lend
legitimacy, recruit across studies, focus on the value of the respondent's perspective, and plan for

longer data collection periods.

e Motivating participation: Employ "pledge drive" language, frame outreach around collaboration, set
appropriate incentives, keep surveys short, show progress, conduct multiple follow-ups, and utilize

referrals to encourage participation.

7.3. SCC Lessons Learned from 2022-2024 Term

Non-Energy Impacts (NEIs

From 2022 to 2024, the EMC completed three NEI studies in both the Residential and C&l sector, as shown
in Figure . In the residential sector, studies were completed for residential heat pumps and for gas-to-induction
stovetop conversion. In the C&I sector, a health and safety NEI study was completed that provided values for

HVAC, EMS, retro-commissioning, lighting controls, building envelope, and cooking equipment. The EMC is also
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undertaking NEI studies for C&I heat pumps, C&I envelope measures, and battery storage for?r?ggége(glilg%le

customers that will be completed in the 2025-2027 term.
NEI Studies Completed in 2022-2024:

o C&I Health and Safety Non-Energy Impacts (MA21X19-B-CIHSNEI)
e Residential Gas-to-Induction Stovetop Conversion NEIs Study (MA22X03-E-GSCNEI)

e Residential Heat Pump Non-Energy Impacts (NEls) Study (MA21X21-E-RHPNEI)

Figure 5: NEI Studies in 2022-2024 Term

C&| Health and Safefy Non-Energy Impacts (MA21X19-B-CIHSNEI)

C&| Heat Pump NEIs (MA21X20-E-CIHPNEI)

NEIls from Battery Storage Provided to Income-Eligible Customers (MA23X11-E-BATTNEI)
Mon-residential Building Envelope Non-Energy Impacis (MA24X25-B-NRBEENEI)
Residential Gas-to-Induction Stovetop Conversion NEIs Study (MA22X03-E-GSCNEI)
Residential Heat Pump Non-Energy Impacts (NEls) Study (MA21X21-E-RHPNEI)

Specialand
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Cross-Cutting
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The NEI research conducted during the 2022-2024 term suggests the following key takeaways:

e Importance: NEIs have continued to be an increasing topic of interest to evaluation, implementation,
and stakeholders for future research. NEIs offer important insight into participant impacts that inform
the benefits and costs of measures, as well as into potential program design considerations.
Stakeholders are interested in pursuing additional NEI research in several areas. However, budget and

time constraints on NEI studies limit the amount of research the EMC can pursue.

e Information Gathering: Certain methodologies to review a broad range of secondary sources were
utilized that proved to be costly and time intensive. There were also instances where planned NEI
research had to be delayed because of limited program participation that made it difficult to generate

a representative sample.

e Specificity: Studies that look at a broad range of categories posed a challenge when it came to giving
all measures the same level of attention. The work conducted may have been more effectively
implemented if the scope focused instead on specific measures or topics. Any concurrent research will
attempt to achieve economies of scope only when it’s feasible (e.g., panels with experts that can speak

to both HVAC and weatherization).

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 46 |Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024

Market Effects and Net-to-Gross (NTG) Page 50 of 142

From 2022 to 2024, the EMC supported six studies related to market effects, three of which were initiated
in the 2019-2021 term. Two market characterization studies were launched: one aimed at determining the size
of market actor populations in the non-residential and residential construction markets, and the other at

developing baseline metrics and a methodology to track heat pump cost components over time.

With respect to NTG, the DPU provided guidelines that allowed for NTG values to be updated up to once
per year rather than once per term starting with the 2022-2024 term. This enabled the remeasurement of NTG
when needed, such as when there are measures in a fast-changing market. As there were ten NTG studies
completed in 2021 to inform the 2022-2024 plan, there were limited instances where a NTG value needed to
be updated in the 2022-2024 term. Given this, the EMC undertook four NTG studies in the 2022-2024 term. All

Market Effects and NTG studies are included in Figure 6 below.
Market Effects and NTG Studies Completed in 2022-2024:

e C&I New Construction Market Effects Baseline Study (MA20X12-B-NRNCMEB)

e Passive House Baseline Indicators of Market Effects Study (MA20X11-B-PHMEB)

e DMSHP Integrated Controls Market Effects Study (MA21X15-E-ICMEBASE)

e Residential Self-Report NTG Methodology Update (MA21X22-B-RSRNTGUP)

e Non-Residential New Construction & Fuel Switching Net-to-Gross Update (MA22X02-B-NRNCHPNTG)
e Heat Pump Market Effects Indicators Baseline Study (MA22X06-B-HPMEIB)

e C&l Prescriptive and Custom NTG Omnibus Study (MA23X15-E-CIONTG)

e Non-Residential New Construction & Multifamily Market Actor Population Sizing Study (MA23X17-B-
NRNCMS)

e Interim Heat Pump Market Effects Indicators & Residential Heat Pump NTG (MA23X18-B- INTERIMHP)

e CLC Enhanced Incentives Study (MA23X23-B-CLCEIS)
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Figure 6: Market Effects/NTG Studies 2022-2024 Page 51 of 142
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Supplement & Analyze Residential Heat Pump Invoice Cost Data (MA23X14-B-RHPINV)

Special and Cross-Cutting
Market Effects/NTG

2022 2023 2024 2025

study Type
[l Baseline

B Market
| Re]

M Process
Research focused on Market Effects provided the following lessons learned:

e Documentation of Program Theory and Baselines: For program offers where the program theory
shows that the intent is to generate market effects, it continues to be important to measure key
market indicators before the program begins to transform the market. Evaluators have found that
when launching new programs, it is challenging to measure baselines early in the program lifecycle.
The EMC will strive to document baselines and monitor market effects indicators so that market

effects can be quantified in the future.

e Ownership: Program theories should be owned by program implementation, since it details the intent,
activities, and outcomes on how the PAs will transform the market over the long term. Evaluation can
provide a supporting role by helping implementation think through the transformation logic,

identifying gaps in the logic, and identifying how to best measure market progress.

e Heat Pumps: Heat pump research was a significant focus this term, not only for market effects but also
across research and topic areas. Proactive coordination among evaluation vendors was successful in
enabling the sharing of data and analysis to avoid both duplication of work and overburdening

respondents with surveys and interviews.

e Comparison Areas: Using comparison areas can be one way to determine a counterfactual for a
market intervention. Yet, primary data collection for the heat pump market effects work was a

challenge as market actors in the comparison areas were not responsive to data collection efforts.
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Instead, secondary data had to be used to size the markets for Massachusetts and the c%mparlson

area.

The NTG research conducted during the 2022-2024 term provided the following key takeaways:

o Impact of Legislation: The low number of NTG studies in the 2022-2024 term is partially explained by
legislation that was either passed, or is under consideration, which limited the measures that PAs can
support. Most notably, the 2022 law “An Act Driving Clean Energy and Offshore Wind” limits how and
where the PAs can support fossil-fuel measures.'® Legislative acts that created uncertainty on PA
support resulted in instances where it would be difficult to justify the effort and resources for a study
that provides results but eventually does not get applied over the full three-year term or has limited

future value.

e Residential NTG Methodology: Sensitivity analysis performed on the self-reported residential NTG
methodology resulted in an updated methodology and flowcharts. the revisions were primarily around
clarifications on question-wording. The analysis also showed that responses of “don’t know” or

“refused” had very limited impact on free-ridership and NTG scores.

Statewide Marketing
For the 2022-2024 term, there were no Statewide Marketing evaluation activities. Stakeholders involved
with Statewide Marketing and the EMC did not feel an update on awareness of the Mass Save brand was

warranted this term as priorities evolved.

Codes and Standards (C&S)

From 2022 to 2024, the EMC supported five evaluation studies in the C&S topic area. All five are shown in
Figure 7 below. Evaluators completed two studies that provided updated savings estimates for 2023, 2024, and
2025 from the PAs’ code promulgation efforts related to 2018 International Energy Conversation Code (IECC).
Two other studies were completed related to an appliance standards package that was part of the 2021
Climate Act. The first study follows the DPU’s order regarding the 2022-2024 Three-Year Plan to conduct a
study that measures attribution for the PAs’ efforts to advance the standards. The second study developed
gross electric and natural savings estimates for 2023, 2024, and 2025. Evaluators also completed a study on
the Massachusetts Codes and Standards Compliance Support (CSCS) Initiative to understand how training

attendees are using what they learned in the field.

13 https://malegislature.gov/Laws/SessionLaws/Acts/2022/Chapter179
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C&s Studies Completed in 2022-2024: Page 33 of 142
e Code Promulgation Gross Savings Update (MA21X23-B-CDPROMSA)

e  (CSCS Initiative Participant Surveys (MA21X18-B-CSCSSVY)

e Standards Promulgation Attribution Assessment (MA22X01-B-SPA)

e Code Promulgation Gross Savings Update for 2024 and 2025 (MA23X13-E-CICPSA)

e Appliance Standards Energy Savings (MA23X12-B-ASGS)

Figure 7: C&S Studies 2022-2024

Appliance Standards Energy Savings (MAZ23X12-B-ASGS)

=]

= E E 2 Code Promulgation Gross Savings Update (MA21X23-B-CDPROMSA)

55 m 5

o ‘;,’ @2 Code Promulgation Gross Savings Update for 2024 and 2025 (MA23X13-E-CICPSA)

’5. § S % Codes and Standards Compliance Support (CSCS) Initiative Participant Surveys (MA21X18-B-CSCSSVY)

v Standards Promulgation Attribution Assessment (MAZ22X01-B-SPA)
2022 2023 2024 2025

Study Type

Codes and Standards

The C&S research conducted during the 2022-2024 term suggests the following key takeaways:

o Deemed Savings: The shift to a prospective EM&V framework mean that inputs to help calculate
savings from the PAs’ code promulgation efforts need to be deemed for future program years. Annual
reviews of recent evaluation study results and latest market sizing estimates can be used to make sure

multi-year gross savings projections remain on track.

e Standards Attribution: The EMC was able to negotiate a 20% partial attribution factor for savings
related to PA advocacy efforts for appliance standards that were passed in 2021. This qualitative
approach was similar to the one taken to determine the 90% savings factor associated with code

amendments the PAs promulgated based on 2018 IECC.*

e Appliance Standards: Sources used to estimate gross savings related to passage of the 2021 Climate
Act were reviewed to ensure they follow PA savings approaches and understand assumptions and
market shares that were utilized. This exercise was triggered due to some measures (notably desktops
and computer and monitors) representing a significant percentage of savings. Follow-up research
should be considered to adjust savings projections based on updated market trends for select

appliances (i.e., those with significant savings potential).

14 https://ma-eeac.org/wp-content/uploads/MA19X07-B-CDPROMATT_OverallReport_Final_2020.09.15.pdf
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The EMC supported six research studies in these topic areas in the 2022-2024 term: the Clean Energy
Pathways Workforce Development and Training Program (Cohort 1 and then Cohorts 2 and 3), the Community
First Partnership, the Eversource Onsite Facilities Training Program study, the Municipal Partnership Initiative
and the Minority and Women-Owned Business Enterprise Contractor Study. These studies are shown in Figure

8.

Equity, Workforce Development, and Community Mobilization, Education and Training Studies

Completed in 2022-2024:

e (Clean Energy Pathways Workforce Development and Training Program Evaluation (MA21X16-B-
WFDTB) — Phase 1

e Eversource Onsite Facilities Operators Training (MA19X01-B-EOFQOT)

e Municipal Partnership Initiative (MA21X17-B-MuniPartnerStudy)

e  Mass Save Community First Partnership Phase 1 (MA22X04-B-MSCFPPO)

e (Clean Energy Pathways Workforce Development and Training Program Evaluation — Cohorts 2 and 3
(MA23X08-B-CEPWDTPE)

e  Minority and Women-Owned Business Enterprise (MWBE) Contractor Study (MA23X16-B-MWBE)
Figure 8: Equity, Workforce Development and Community Mobilization, Education and Training
Community  Clean Energy Pathways Workforce Development and Training Program Evaluation (MA21X16-B-WFDTB) - Phase 1

= g E‘gﬂgﬁ?g?ghd Eversource Onsite Facilities Operators Training (MA19X01-B-EOFOT)

% g Training Mass Save Community First Partnership Phase 1 (MA22X04-B-MSCFPFPQ)

é’ - Minority and Women-Owned Business Enterprise (MWBE) Contractor Study (MA23X16-B-MWBE) ]

w E Workforce Clean Energy Pathways Workforce Development and Training Program Evaluation - Gohort 2 and 3 (MA23X08-B-CEPWDTFPE)

Development  \y nicipal Partnership Initiative (MA21X17-B-MuniPartnerStudy)
2022 2023 2024 2025
Study Type
M Market

Process

Key takeaways from this research include:

e Embedded Evaluations: The evaluation of Clean Energy Pathways Cohorts 2 and 3 provided
recommendations, some of which had already been addressed by implementation staff. This is
partially explained by a change in the vendor evaluating the program. This change helped initiate
discussions on how evaluation can work with implementation to provide findings, recommendations,

and considerations on a more real-time basis. Moving forward, embedded evaluations are more likely
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to be conducted under these topic areas to provide PA implementers with faster mmg%%gceosrse%ce
barriers that have kept certain customer groups from participating in energy efficiency programs at

higher rates.

e Statewide Focus: Limited participation in a PA-specific onsite training program resulted in difficulties
performing planned research tasks. While evaluations could be conducted for an individual PA, work
under the EM&V framework will be encouraged to have a statewide focus to allow the EMC to draw

insights on the topic of equity from as many customers and communities as possible.

e Equity Topic Area: The EMC created the Equity Topic Area during the term to align with Equity
priorities detailed in the 2022-2024 Three-Year Energy Efficiency Plan. This topic area can overlap with
Community Mobilization and Outreach, and Education, Training, and Workforce Development. The
evaluation of programs and initiatives that have primary objectives of increasing equitable outcomes,
including the Community First Partnership and Language Access Plan, will fall under the Equity topic

area.

7.4. Demand Response Lessons Learned from 2022-2024 Term

In 2022-2024, the EMC supported six Demand Response evaluation studies. Figure 9 below depicts the
timing and frequency for each of the evaluation studies. (The 2023 Summer C&I Active Demand Response
Study is expected to be completed in late June/Early July of 2024.) The primary goals for these evaluation
studies were to validate or update the current savings claims and provide recommendations to improve the
offerings in the future. Both the Residential and C&I 2023 studies also provided a recommendation on the five-
year battery storage rate lock. Another aspect of each impact evaluation is to provide guidance on ways to

increase future demand savings.
Demand Response Studies Completed in 2022-2024:

e MA21DRO05-E Cross-State C&I Active Demand Reduction Initiative Summer 2021 Evaluation Report
e MA C&I Targeted and Daily Dispatch Summer 2023 Study (MADR2301-E-CITDD)

e 2023 Residential Energy Storage Demand Reduction Evaluation MA23-DR02-E-2023-Res-BS-DR

e MA22-DR0O1-E-DR & EE Integration

e Electric Vehicle Managed Charging Offering Comparison Study MA22-DR02-E-Res EV Comp

e National Grid EV and PHEV Demand Response Evaluation MA21-DR04-E-Res EV
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Figure 9: Demand Response Evaluation Activity in 2022-2024 &

2023 Summer C&l Active Demand Reduction Study - MA23DR01- C&I Targeted & Daily Dispatch
- —
E g MA C&I Targeted and Daily Dispatch Summer 2023 Study (MADR2301-E-CITDD)
e MA21DR05-E Cross-State C&l Active Demand Reduction Initiative Summer 2021 Evaluation Report
& = 2023 Residential Energy Storage Demand Reduction Evaluation MA23-DR02-E-2023-Res-BS-DR
E ‘f Electric Vehicle Managed Charging Offering Comparison Study MA22-DR02-E-Res EV Comp
5 @ MA22-DRO1-E-DR & EE Integration ]

% National Grid EV and PHEV Demand Response Evaluation MA21-DR04-E-Res EV
2022 2023 2024 2025

Study Type
B Market

Process and Impact

The following section highlights some of the key themes from the demand response research area during

the 2022-2024 term.

e Collaboration. One area that has been highly successful in demand response evaluation has been the
collaboration among the implementation teams, vendors, and PAs. All these stakeholders have been
actively engaged in the studies by providing feedback, providing the necessary data to perform the
evaluation study, and collaborating with other PAs who might not have been directly involved in the
study. Sharing lessons learned during the studies has not only been valuable in making sure that other
PAs have learned from the recommendations highlighted in the studies but was also critical to ramping
up the program offerings as quickly as possible. One example of this is through the EV comparison
memo. This study reviewed EV offerings from Eversource and National Grid and provided

recommendations on what worked and did not work for each of the different program offerings.

e Program Motivations and Goals. The C&I Active Demand Reduction Summer 2021 Evaluation Report
made a recommendation to provide a baseline for battery storage projects in the C&I Targeted and
Daily dispatch program offerings. There was a policy decision to overrule this recommendation (due to
this baseline going against policy goals) and to continue with a no-battery baseline for these C&I
projects. The policy memo was specific to C&I batteries and did not highlight any recommendations for
residential batteries. The EMC was unclear of the application for this recommendation and thus
included both scenarios in the 2023 residential battery storage EM&V study. This highlights a need for
policy teams and the EMC to work more closely in the planning stages to understand any policy

concerns that might arise during the study and how best to handle them.

e Customer Satisfaction. All the Active Demand Response (ADR) offerings have experienced high levels

of satisfaction and interest from participants to continue the specific offering in the future. For
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example, evaluation of the residential energy storage offering showed that greater thgaﬁgg(;%g?clér%t of
participants were likely to continue to participate in the offering again. For C&I ConnectedSolutions, all
the survey participants across all three PAs indicated that their opinion of the PA was either positively

impacted or unaffected by this program offering.

e Increases in Demand Savings. There has also been a trend of increasing demand savings from year to
year for most offerings, showing that the changes in program design have resulted in positive changes
in demand impacts. The studies have also shown that program participation and associated demand
reductions on the portfolio level continue to increase over time.

e Program Growth. The studies have also shown that program participation continues to increase over

time.

SECTION EIGHT: 2025-2027 RESEARCH AREA PRIORITIES

8.1. Residential Research Priorities

The Residential Research Area includes all evaluations for Residential and Income Eligible sector initiatives,
except for those covered by the SCC and Demand Response research areas. The research area consists of four
separate topic areas: (1) New Homes, Renovations & Deep Energy Retrofits; (2) Electrification, HVAC and
Water Heating Equipment; (3) Whole Home Assessments and Weatherization; and (4) Customer Research.
Income Eligible programs are also included in these topic areas. The Residential Sector initiatives subject to

evaluation include the following:

e Residential New Homes and Renovations
e Residential Turnkey Solutions (1-4 Units)
e Residential Turnkey Solutions (5+ Units)
e Residential Rebates

e Residential Behavior

e Residential ConnectedSolutions

e Low-Income Single Family (1—4 Units)

e Low-Income Multifamily (5+ Units)

The research priorities discussed in this section reflect feedback starting in spring 2024, provided during the

SEP Residential planning meeting, subsequent working group calls, and direct communications with PAs, EEAC
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Consultants, and other key stakeholders. Note, some topics and studies included in this section ﬁway not
ultimately start or complete in the 2025-2027 term. New study ideas will be introduced throughout the

remainder of the planning process and throughout the 2025-2027 term, which could shift EM&YV priorities.

New Construction, Renovations & Deep Energy Retrofits

In the 2025-2027 term, PAs will continue their efforts to promote electrification of residential new
construction and support customers in the design of all-electric homes and renovations. Beginning in 2023 and
through the SEP Residential planning meeting, the EMC expressed a desire to conduct an evaluation to assess
the new low-rise offering, which was updated by the PAs in early 2024 with a new all-electric requirement for
low-rise single-family buildings. In the next term, EMC will conduct research to gather process-related
feedback about the new RNC offering. The study will also develop program theory and logic models for the
RNC initiative to set the stage for quantifying future market effects from the program. Additionally, a market
penetration study for the new low-rise offering, comparing the percent of permits the program hit before and
after the switch to all-electric requirements, might help implementation better understand the impacts of the

program redesign.

Due to the recent adoption of stringent stretch and specialized codes in Massachusetts communities, the
PAs also need to identify new opportunities and methods for pushing the new construction market forward
and further above code. Prefab and modular new construction, along with embodied carbon, continue to be
areas of interest for the PAs which may be explored further in the 2025-2027 term. EMC plans on conducting a
study in 2025-2027 that builds on the prefab and modular new construction market characterization work
performed under the prefabricated homes market study (MA21R38). This study is expected to provide
guidance on how to develop an RNC program offering to shift the modular market toward higher performance
practices. Some participants in the Residential planning meeting suggested the EMC take a deeper look at
standard triple decker deep retrofits, including what exterior shell approaches are feasible and how to
effectively work with modular panels. This research, if pursued, will provide the PAs with recommendations on

how to get these types of projects up to the efficiency needed in the most cost-effective ways.

PA implementers are interested in understanding the motivations of builders in the residential new
construction program. In this study, the EMC plans to gather feedback from non-participating builders and

market actors representing the single-family and multifamily low-rise and high-rise market segment.

Other areas of exploration focus on the renovations and additions new construction offering. The EMC is
interested in starting a study in 2025 that looks at reducing barriers to electrification and energy efficiency in

single-family and multifamily R&A projects. This study is expected to develop solutions on how to address
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barriers for different market segments and will also review the costs and benefits of specific advanced

measure options for R&A customers.

Heat Pumps

Continued research on heat pumps may be helpful in the 2025-2027 term after the conclusion of the
MA/CT Heat Pump Metering Study. Based on feedback throughout the SEP process, a new quick hit heat pump
study is now underway to investigate the impacts of filter maintenance and refrigerant leakage on heat pump
performance and the impacts of heat pump sizing on occupant comfort and heat pump usage patterns. Other

key topics discussed throughout the planning process include:

e In 2025, EMC expects to undergo a study to understand how recent participants are interacting with
their heat pumps, both on the coldest days and more generally. The PAs would also like to explore
guestions that may contribute to heat pump performance; examples include filter cleanliness,
refrigerant leakage, and heat pump sizing. This study will be structured as an initial annual survey with

additional “fast feedback” surveys throughout the year.

e DOER would like to better understand the appetite for LMI customers currently heating with delivered
fuel to install heat pumps. The EMC anticipates starting a study in 2025 to better understand the
appetite for LMI customers currently heating with delivered fuel to install heat pumps. The study will
seek to identify the drivers and barriers to installing heat pumps, specific to LMI, and will help inform

whether LMI heat pump goals are appropriate.

e PA implementers want to better understand why customers are not using the heat pump as intended.
This research might look at what caused the customer to change their behavior and the reasoning
behind their decisions. Additionally, more research on contractor behavior, given the role and

influence of contractors in heat pump adoption, could be beneficial to the PAs.

e The EMC may conduct an analysis of the peak implications for heat pumps and the peak benefits of
larger sized units. This evaluation would focus on why customers are putting in smaller units to

adequately provide cooling but are not large enough to meet their heating-related needs.

e Stakeholders are interested in exploring the viability of in-window heat pump units and variable speed
heat pumps. In addition, PAs are seeking to understand multiple head ductless mini splits and the best

practices related to these technologies and applications.

e PA implementers want to be more informed about heat pump incentives for the upcoming term. This
study may determine whether reduced incentives for heat pumps are warranted in 2025-2027 and

whether the program(s) should offer smaller heat pump incentives for smaller sized units.
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e PAimplementers are interested in understanding heat pump sales in big box stores, incaﬁjed?ngow atis
being sold, how the units are installed, and if there is a way for the PAs to enter that market and
impact it positively. A market study that researches the supply side of the heat pump market, including

stocking and installation practices, could also be useful to the PAs.

Residential Retail

PAs and stakeholders expressed strong interest in having a pre-electrification and pre-weatherization
barrier mitigation study in the next term. The PAs will begin an effort in 2025 to study LMI customers to better
understand how Lead Vendors and Home Performance Contractors are identifying and mitigating pre-
electrification and pre-weatherization barriers. There is also interest in starting an assessment of the Heat
Loan offering in 2025. This study would review alternative loan terms (loan amounts, interest rates, etc.),
identify which customer segments are (and are not) accessing the HEAT loans, and will review the underlying

impact of the loan across different income stratifications.

As PAs continue to push the market forward, more research is needed on ground source heat pump
technologies and opportunities for 2025-2027. Additionally, EEAC Consultants would like the EMC to conduct a
market barriers study on heat pump water heaters (HPWH) for 1-4 units, with the goal of identifying new ways
and methods to increase HPWH adoption. EEAC Consultants are also interested in investigating new

technologies such as 110-volt HPWHSs, system water heaters, and air-to-water heat pumps. Additionally:

e EEAC Consultants expressed interest in reviewing the most common channels used by participants in

Residential Retail and identifying new ways and methods to get customers to weatherize.

e EEAC Consultants are interested in reviewing different delivery models next term for bundled

measures including marrying a heat pump with weatherization.

e EEAC Consultants noted an evaluation of fixed-pricing models, bulk purchasing, and the best models

for achieving cost control could be beneficial.

Residential & Income Eligible Retrofit

The PAs are launching a new turnkey offering beginning in 2025 for the RCD program. The EMC is planning
to conduct an embedded evaluation to review this turnkey offer starting in 2025. The initial focus of this study
will be on moderate-income customers, who will be the first to have access to this new offering. After the
initial rollout to moderate-income customers, the remaining RCD participants will be able to access turnkey
offerings and incentives. Ultimately, this embedded study will attempt to identify lessons learned from the

initial moderate-income rollout, and the eventual full rollout to all market-rate customers.
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. . . . P
PA implementers and stakeholders have a shared interest in improving landlord and renter %‘?’?erlngs néxt

term and are identifying better approaches to target and serve this hard-to-reach and critical market. In 2025,

there is interest in conducting an embedded evaluation to identify and test new methods for reaching and

engaging landlords and renters. Working closely with implementation staff, the research team will test select

outreach methods for reaching landlords and renters, and will reference and build on prior research,

evaluation, and strategies such as those identified in the Experimental Outreach study (MA21R43).

The EMC also has plans to assess the effectiveness of new Income Eligible initiatives launched in 2023

which could not be studied at the time of the MA Income Eligible Process Evaluation (MA23R55), including the

Lead Vendor Implementation (LVI). This add-on research to the process evaluation would review customer

experience, measures, and services offered through the LVI and how it differs from the Community Action

Program (CAP) agency experience. Other key topics discussed throughout planning are below.

PA implementers identified that Contractors are generally uncomfortable talking about income with
customers, which presents problems for the program and implementers. PA implementers are
interested in EMC assessing the best approaches for discussing income with customers, including
identifying who customers are comfortable discussing income, the best way to discuss income, at what
stage in the process customers want to discuss income, and ultimately how many customers are

uncomfortable talking about their income.

PA implementers requested an evaluation to segment the landlord market (e.g., propensity study) and
an analysis of which landlords are most apt to participate in retrofit programs. This study might
document the best methods to reach these customers, what measures they are interested in, and if

they would be willing to participate in any Demand Response programs.

PA implementers requested a study on how best to pair windows and insulation together for Income

Eligible customers.

EEAC Consultants are interested in examining customer experiences in the Lead Vendor and Home
Performance Contractor (HPC) pathway, and the relationship between HPCs and the community action

agencies.

RCD is undergoing significant changes next term and savings are getting more difficult to achieve year
over year. The EMC should assess why there are growing challenges with achieving savings, focusing
on who is not participating, why they are not participating, and what is preventing them from

participating.
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8.2. Commercial & Industrial Research Priorities

The C&I Research Area includes all evaluation for C&l initiatives, except for those covered by the SCC and
Demand Response research areas. The research area consists of three separate topic areas: (1) Impact and

NTG, (2) Process, and (3) Market Assessment. The C&lI initiatives subject to evaluation include the following:

e C&I New Buildings & Major Renovations

e C&l Existing Buildings

e C&I Small Business Turnkey Retrofit

e  C&I Multifamily

e C&I Equipment Rebates & Instant Incentives

e C&l ConnectedSolutions

The research priorities discussed in this section reflect feedback provided during the SEP C&lI planning

meetings and received through August 2024. Note, some topics and studies included in this section may not

ultimately start or complete in the 2025-2027 term. New study ideas will be introduced throughout the 2025-
2027 term, which could shift EM&V priorities.

Impact and NTG

Rolling Impact. The rolling custom impact evaluation model is expected to continue through the 2025-2027
term. This model has allowed for timely feedback on the custom pathway while managing resource utilization.
For projects with custom electric savings, this approach is anticipated to proceed as in the current term. For
projects with natural gas savings, a recently completed study examined what adjustments should be made to
best suit the natural gas offering in 2025-2027, which, with some exceptions, excludes incentivizing natural gas

savings from new equipment.

For all rolling impact studies, the custom pathway process study described above included
recommendations to improve reporting from custom impact evaluations; the EMC plans to implement these
recommendations by making reports and the data they contain more digestible and actionable to
implementers and other interested parties. Additionally, an effort is ongoing to develop a database of all sites
analyzed as part of recent custom electric and natural gas impact evaluations. The EMC will continue to update
this database as new data is collected and to enhance the database based on user feedback collected in the

2025-2027 term.
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Non-Residential New Construction (NRNC). Current NRNC Path 1 and Path 2 impacts are baéged60n values
negotiated at the program's inception. When sufficient projects have been completed, this study will

determine program realization rates and lifetime savings adjustment factor.

Custom Express. The PAs plan to provide evaluation support for the custom express program, potentially
leading to the vetting of custom express tools. This type of support will help improve the accuracy of ex-ante
estimates, streamline custom evaluations for sites that utilized an evaluated tool, increase confidence in the
custom express program, and potentially refine some deemed savings parameters for measures that rely on
the energy savings models. To ensure evaluation support is targeted at priority measures, reflects future
program direction, and takes into account any policy changes, it will be critical to collect PA feedback from
both the policy and implementation teams through working group sessions. This feedback will be used to

determine whether to review custom express tools.

Energy Optimization (EO) Model. The commercial EO Model generates impact estimates for prescriptive
heat pump measures in commercial buildings for prospective application via the TRM. The PAs use the model
to quantify the impacts associated with full or partial displacement of inefficient oil-, propane-, gas- and
electric-primary heating systems to more efficient heat pump systems. The PAs will conduct a study to update
certain parameters of the EO Model, enabling replacement of some of the existing assumptions and further
improving the reliability of the model. The PAs have made several updates to the EO Model over the last two
years to improve the reliability of the impact estimates. However, the most recently updated EO Model still
relies on several assumptions that would benefit from corroboration or revisions with empirical data. An end-
use metering study and/or field data collection effort could provide Massachusetts-specific information for the

model.

Baseline and Industry Standard Practice (ISP). The PAs plan to update the baseline framework to evolve
with C&I programs. Updated topics are expected to include market-program vs. program-driven renovations,
stipulated baselines, attribution, and the value used for the out year factor. The PAs will also conduct both new
ISP research and updates to previous ISP research to measures with expired sunset dates. One topic under

consideration is an update to cannabis ISP research, given the rapid evolution of the industry.

Other Impact Evaluations Under Consideration. Several other areas of study are under consideration for
the coming term, including a study to provide guidance and additional research to improve clarity and
reliability of measure life assumptions, a study to update the Program Year (PY) 2017 impact evaluation of
small business non-lighting installations to be reflective of new program direction, and a study to develop a

prospective PY2026 NTG value for the control components on fixtures with integrated controls.
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Custom Process Study Update. A process evaluation of the C&I custom pathway was completed in 2024. In
addition to recommendations for pathway improvement, this study provided suggestions for future research.
Of particular interest are partial participants and non-participants of this pathway. Conducting in-depth
interviews or similar research would allow for identification of barriers to participation that cause a customer
to abandon or not attempt participation and allow for development of process changes to alleviate these pain
points. Another suggested follow-on research topic is the drivers and limitations of project
comprehensiveness, which can facilitate the achievement of efficiency and electrification goals if pursued from

a customer-focused mindset.

Small Business. Several changes to the Small Business Turnkey Retrofit program are planned for the coming
term, following many other changes in the 2022-2024 term. Using embedded evaluation, EM&YV plans to work
with implementation staff as they pursue changes to the Small Business Turnkey Retrofit Program. Potential
areas of research include the customer decision-making process, ability of businesses to electrify, and
customer level of interest in doing so. This will include, but is not limited to, small businesses in Community

First Partnerships and owners that speak a LOTE.

Existing Building Commissioning (EBCx). The PAs will perform an embedded evaluation early in the term to
provide rapid, early feedback on elements of the EBCx offer. EBCx will be launched in 2025, so research
objectives will include elements of process evaluation to understand customer and qualified service provider
experiences, barriers to participation, accuracy and effectiveness of spreadsheet tools, and
comprehensiveness of the assessment. The work will also provide feedback on aligning program M&V

guidelines with evaluation expectations to ensure consistency and evaluability of the offer.

Building Management Systems (BMS). The objective of this work is to provide feedback on elements of the
prescriptive BMS offering and determine if the offer is working according to the program theory. Importantly,
the embedded evaluation will examine the effectiveness of the program verification framework in driving high-

quality customer outcomes.

Framework Implementation. Several new frameworks will be in place in the coming term, covering Market
Transformation, Embedded Evaluation, and Equity. The PAs plan to work with our evaluation vendors to
document a formal process to implement these frameworks and ensure evaluability. For the Equity

Framework, this will also include defining equity in C&I and how to measure progress in evaluation work.
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Electrification. Driving electrification, via heat pumps and other technologies, is a significant focus of the
PAs’ plan for the 2025-2027 term. Several new or expanded approaches will be implemented, including the
continued growth of the Heat Pump Installer Network (HPIN) and the use of feasibility studies to map longer-
term electrification plans for large buildings. Selecting electrification approaches for research early in the term
will allow timely feedback to help ensure the PAs are building and supporting the electrification market as
envisioned. For new initiatives, taking an embedded approach as described in Section 1.2 will allow
implementers to course correct as needed. Market assessment will be used to provide feedback on established

approaches.

A Large C&I Electrification Market Segmentation and Opportunities study is planned for early in the term.
The goal of this study is to fill knowledge gaps relating to total building electrification in the large C&I segment.
This market study will identify barriers to and opportunities for electrification in the current market of existing
buildings and will examine potential processes for total building electrification, including the suitability of
project phasing or partial versus full electrification. This study will build on the recently completed Existing
Building Baseline Study to produce results the PAs can use to advance their strategies and offerings for large
C&I electrification. It will go beyond examination of program participants to shed light on circumstances faced

by the market as a whole. It will also capture costs associated with total building electrification.

PA data on the range of infrastructure upgrades required for electrification projects and their associated
costs is limited. Evaluation will conduct a study to assess the costs associated with redesigning the existing
distribution infrastructure—as well as the proportion of total custom electrification project cost that is
allocated to redesigning distribution infrastructure—for a range of project equipment, sizes, and
configurations. This study will be completed before July 1, 2025. The results of that study will be used to
facilitate the development of measure life adjustment factors that can be used to reflect the persisting
benefits of the infrastructure upgrade beyond the life of the heat pump equipment. The measure life
adjustment factors should be developed by a working group of PA implementers, evaluators, and engineers

and the EEAC Consultants.

HVAC in Equity Communities. There is anecdotal evidence to support the idea that schools, municipal
buildings, and non-national chain/local small businesses in equity communities have different HVAC system
baselines from the ISP, as these customers are more likely to repair existing equipment than replace. For the
2025-2027 term, there is agreement to assume an existing conditions HVAC system baseline for these

customer segments for at least the first period baseline, even if the existing equipment is older than the EUL.
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market for schools, municipal buildings, and non-national chain/local small businesses in equity communities.

Envelope Renovations. In the coming term, envelope measures occurring in existing C&I buildings, existing
multifamily high-rise (MFHR) buildings, and existing C&I buildings that are redeveloped into residential multi-
family dwellings will use the pre-existing condition as baseline. This study will assess the prevalence of market-
driven envelope upgrades going through the C&I Existing Buildings and retrofit C&I Multifamily programs and
establish an adjustment factor for envelope measures, once there is a large enough volume of projects from
which a prospectively representative sample can be derived. The study will produce one or more adjustment
factors to be applicable to all envelope measures in existing buildings, regardless of program or market

transformation initiative framing.

8.2.4 Multi Research Area Topics

Outreach. Building on the Outreach Methods Research discussed above, the PAs plan to integrate
alternative methods of outreach into workplans in the 2025-2027 term, with the goal of achieving higher
response rates and more representative responses. Successful implementation of these methods can result in

more reliable and more equitable study results.

Custom Electrification. When a sufficient number of custom electrification projects have been completed,
an impact evaluation of custom electrification installations will be conducted. This may be combined with an
in-depth process evaluation to identify drivers of successful projects and lessons learned from projects that

considered electrification measures but did not move forward.

Prescriptive Measures. In the 2025-2027 term, some prescriptive offerings will be reshaped or are
expected to account for a greater proportion of savings, calling for an up-to-date understanding of the
prescriptive pathway. An impact and process study of prescriptive measures would (1) provide verification or
re-estimation of prioritized electric energy and demand and/or natural gas savings estimates for a subset of
prescriptive projects through site-specific inspection, monitoring, and analysis, and (2) characterize the current

and evolving state of program processes and provide actionable recommendations for process improvement.

Lighting. The PAs are making a programmatic shift to concentrate commercial lighting support on lighting
controls and controlled lighting. Evaluation will conduct studies that provide implementation with information

to understand how to increase adoption of lighting control technologies.

Non-Residential New Construction. The PAs plan to establish a logic model based on program theory and

establish a baseline for measuring change in the market. This may include a process evaluation of the two new
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years ago to assess barriers to and opportunities for increased participation and savings.

8.3 Special and Cross Cutting (SCC) Research Priorities

The SCC research area contains the following topic areas: NEls, Market Effects and NTG, Statewide
Marketing, Codes and Standards, Equity, Workforce Development, Community Mobilization, Education and
Training, and Data Management. Due to the unique nature of these topic areas, each one is discussed in turn

below.

The research priorities discussed in this section reflect feedback received through spring 2024 and provided
during the SCC planning meeting. Note, some topics and studies included in this section may not ultimately
start or complete in the 2025-2027 term. New study ideas will be introduced throughout the remainder of the

SEP planning process and throughout the 2025-2027 term, which could shift EM&V priorities.

Non-Energy Impacts (NEIs

NEls are effects beyond energy impacts that are attributable to energy efficiency programs and measures.
NEls impact the cost-effectiveness of measures and programs offered to ratepayers and provide claimable
impacts beyond energy. The goal of NEI studies is to quantify participant NEls associated with various

measures.

Planning discussions identified possible new topics for NEI research in 2025-2027:

NEI Gap Identification and Updates: Massachusetts has developed a volume of granular NEIs through
several years of rigorous research. The EMC is considering taking stock of these NEls to identify possible gaps
or values that require updating, both of which would prompt additional research. Examples that were noted in
planning discussions include NEls associated with MFHR new construction, heat pump installations and
weatherization of market-rate multifamily buildings, knob and tube remediation, moderate-income and

income-eligible heat pump installations, pre-weatherization barriers, and electrification.

General NEI Factor: The EMC will investigate the efficacy of leveraging current NEI results and their
application to develop generalized NEI factors that can be applied to other measures. Doing so may avoid
difficult or expensive NEI research, while capturing realistic NEls for previously unresearched measures. Such
an effort will need to avoid overstating or misstating possible NEIs while also allowing for reasonable

judgements on the applicability of existing NEI data to unresearched measures.
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Market effects and NTG studies are intended to quantify the impacts attributed to PA programs and
measures. Both types of studies can address spillover, which refers to energy impacts that occur because of
the influence of a program but without direct financial or technical assistance from it. Yet, NTG studies
typically quantify attribution by accounting for both free-ridership and spillover. Market effects are closely
related to spillover, but studies around this topic seek to measure long-term structural changes in market that
are cause by programs and interventions and therefore go beyond what is typically counted as spillover as part

of NTG studies.

This topic area is where the quantification and measuring of market transformation work around
electrification primarily resided during the 2022-2024 term. This is anticipated to continue in the upcoming

triennium.
The EMC will focus on the following study topics and issues associated with market effects and NTG:

e Heat Pumps: Following the recommendation from the Heat Pump Market Effects Indicators Baseline
and Interim Studies Final Report (MA22X06-B-HPMEIB and MA23X18-B-INTERIMHP), the EMC is
planning to undertake annual studies to track market effects indicators and size of the space
conditioning and water heating markets.? The information gathered can provide updates on progress
associated with the PAs’ market interventions to favor heat pump adoption, data to inform and update

program design, and insights on heat pump equipment and project cost trends over time.

e New Construction: With market effects baselines established earlier in the 2022-2024 term, the EMC
will shift to measure market effects associated with both the NRNC and RNC programs. Evaluation
work will need to consider both the program shift towards all-electric offerings and the treatment of

electrification as a market transformation initiative.

e Attribution: Customers that participate in resource acquisition programs may leverage complementary
federal, state, or municipal initiatives. Since future NTG studies will look at the collective impact of all
the initiatives, amendments will be needed to the current battery of survey and interview questions to
determine what the participant would have done absent the aggregated interventions, as opposed to
absent the program intervention alone. The EMC will explore how to best modify the NTG survey
guestions to most effectively capture the combined effects of all initiatives and update the NTG

methodology and self-report battery to reflect the identified best practice.

15 https://ma-eeac.org/wp-content/uploads/MA22X06-B-HPMEIB-MA23X18-B-INTERIM_Final-Report_FINAL_2024.04.30-2.pdf
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Evaluations focused on Statewide Marketing have traditionally focused on documenting the effects of the
work conducted by the PAs’ Statewide Marketing Group and providing support as necessary to the Statewide

Marketing team.

The priority for the Statewide Marketing topic area for the 2025-2027 term will be ensuring proactive
engagement between the EMC and the Statewide Marketing team. Both groups will be conducting research
that is intended to understand the implications of the PAs’ increased emphasis on electrification,
decarbonization, and equity. This will create opportunities to collaborate by sharing data and research but also
ensure that outreach efforts are aligned. The EMC will also remain ready to support the Statewide Marketing

team on any research questions that could be explored under the EM&V framework.

Codes and Standards (C&S)

The C&S topic area is intended to evaluate the PAs’ C&S activities. This includes measuring aspects such as
baseline practices, code compliance, gross savings, and attribution. It also serves to evaluate the CSCS

Initiative.
The EMC has identified the following C&S topics to further explore in the 2025-2027 term:

e CSCS Initiative: The EMC has evaluated the CSCS Initiative five times since the initiative was launched
in 2014. These evaluations have provided program implementors with information that can be used to
improve or modify trainings and have ranged from how the trainings are conducted to the content of
the sessions. The EMC will consider follow-up work in the next three-year term to continue offering

support to implementation on this initiative.

e Market Transformation: Codes and standards can be one mechanism that allows for market
transformation gains to be locked-in for the long term. This approach has not been explored before in
Massachusetts and the EMC should conduct research on this given the increased emphasis on market
transformation of electrification. In addition, the EMC may want to study how electrification is

impacting code compliance and identify gaps for possible code proposals and amendments.

e Code Compliance: The Code Compliance Baseline Study that was completed in 2012 found that code

compliance for commercial new construction buildings in Massachusetts was 80%.%¢ SEP planning

16 https://ma-eeac.org/wp-content/uploads/Code-Compliance-Baseline-Study.pdf
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compliance.

Equity, Workforce Development and Community Mobilization, Education and Training

These topic areas conduct research on PA efforts that focus on increasing the diversity of the energy-
efficiency talent pool, identifying key community partnerships, and understanding customers who have
historically participated in energy-efficiency programs at lower rates. The PAs have different initiatives that
may focus on one or more of these items. Due to this overlap, these topic areas (that have their own research

focus) are grouped together.

The EMC, in collaboration with PA implementers and other stakeholders, identified the following topics and

initiatives for further research:

e Language Access Plan: An embedded evaluation will launch in 2024 with the objective of having
evaluation provide real-time insights and findings to Language Access Plan implementors. Activities
conducted will depend on the research questions or the information sought by implementation to

better serve LOTE customers and communities.

e Community First Partnership: Energy Advocates play an important role in the success of the
Community First Partnership as they are representatives from the community and serve as a points-of-
contact for the partnership. There is interest from PA implementers for the EMC to study what makes

an effective Energy Advocate and develop a profile for a successful representative.

o Moderate-Income and Low-Income Building Groupings: PA implementation has asked evaluation to
develop a methodology that would help identify how to best group moderate-income and low-income
buildings. This would allow implementation to understand the number of buildings and building types

that exist in the market in an effort to figure out approaches to engage these customers.

o  Workforce Development: The Three-Year Energy Efficiency Plan includes details on how the PAs will
work on developing a more diverse workforce through Supplier Diversity Summits and Diversity,
Equity, Inclusion, Belonging, and Justice trainings. The EMC may be called upon by PA implementers to

provide support on these different initiatives.

Data Management

The Data Management topic area is a centralized approach to providing data to evaluation contractors,
performing data analyses per PA guidance, and conducting customer profile analyses and reporting. The
contractor for this work requests information annually, or more often if needed, to support evaluations from

each PA about their customers’ energy usage and energy efficiency program participation. The vendor puts
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these files through an extract, transform, and load (ETL) process, to clean and standardize the d5ta ancf

combine it with historic data in the Massachusetts data warehouse. Using geoprocessing and analytics tools,
the contractor also combines PA data with third-party data sources including data from the Massachusetts tax
assessor’s office and the US Census American Community Survey. The data has been made available for use in

public interactive dashboards (https://viewer.dnv.com/macustomerprofile).

There are three types of reports/efforts that the PAs use to help understand different aspects of program

participation and impact:

Customer Profile Reports — Residential and C&I. The objective of these Customer Profile Reports is to offer
diverse views of participation, savings, and geographic dynamics within the PAs’ energy efficiency programs.
Each year the reports present analyses of the PAs’ billing and tracking data, which allows the stakeholders to
accurately quantify and report on trends in participation and savings over time. The reports also develop
narratives about these trends and their implications for a variety of stakeholder interests. The “Additional
Metrics” Customer Profile projects below are new efforts and showcase the PAs desire to look for new metrics
and methods to examine and build a more comprehensive narrative around program participation. The C&lI
Customer Profile Study (CCPS) report has been completed on an annual basis starting with 2011 data, and the
Residential Custom Profile Study (RCPS) report (which covers both Residential and Income Eligible sectors

combined) has been completed on an annual basis starting with 2013 data.

1. Equity Results brief. The first Equity Results brief published in 2023 was designed to help stakeholders
better understand historically underserved populations and their program participation. This brief
provides a snapshot of demographics and historic program engagement in selected sub-populations
targeted for additional equity investment based on 2013-2020 program performance. The EMC
anticipates completing one Equity Results brief in the 2025-2027 plan to continue to help understand

these important populations.

2. Non-Participant Study. The Non-Participant Study results help PAs and stakeholders understand
participation in all service territories by municipality as ordered by the DPU through D.P.U. 21-120
through D.P.U. 21-129 “in order to evaluate the success of the targeted efforts to increase
participation and deliver programs in an equitable manner.” Another non-participant study is

anticipated at some point during the 2025-2027 term.

Data Management Activities Completed from 2022-2024:

e 2020 Residential Customer Profile Study (MA21X24-B-RCPS)

e 2020 C&I Customer Profile Study (MA21X25-B-CICPS)
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e 2022 Residential Customer Profile Study Dashboard Update and Results Brief (MA23X19-B-RCPSDURB)
e 2022 Residential Customer Profile Study Additional Metrics (MA23X20-B-RCPSAM)

e 2022 C&I Customer Profile Study Dashboard Update and Results Brief (MA23X21-B-CICPSDURB)

e 2022 C&I Customer Profile Study Additional Metrics (MA23X22-B-CCPSAM)

e 2021 C&I Customer Profile Study (MA23X10-B-CCPS)

e 2021 Residential Customer Profile Study (MA23X09-B-RCPS)

For more information on how the PAs plan to focus on data management, including planned improvements

related to the data displayed on publicly available dashboards, please see Section 5 “Statewide Data and Data

Transparency” in the 2025-2027 Plan.

8.4 Demand Response Research Priorities

The Demand Response research area includes all evaluation areas for ADR initiatives, including impact and
process evaluations. The research area consists of two separate topic areas—Residential and C&l—based on
the sector of the ADR offering. The PAs first introduced ADR program offerings as demonstrations in the 2016-
2018 term. In the 2019-2021 term, many of these initiatives moved from demonstrations to full program
offerings. In the 2022-2024 term, implementers have continued to increase participation in the available ADR
offerings and all current offerings have been studied at least three times since inception either during a PA

specific or statewide study. The ADR initiatives currently subject to evaluation include the following:

e Residential Wi-Fi Thermostats
e Residential Battery Storage
e C&I ConnectedSolutions - Targeted and Daily Dispatch

e Demonstration projects

ADR evaluation studies are conducted primarily at the statewide level but if needed can be done at the PA-
specific level, depending on the type and scale of offering. As a new Demand Response offering (whether this
is a new technology or different method to control the same type of technology) is examined, PAs may
independently implement and evaluate smaller demonstration projects before scaling these up to full,
statewide program offerings. Evaluations of PA-specific demonstration offerings are approved by the DPU, and
an EM&YV study is often requested by the DPU, depending on participation and type of offering. For more

established ADR programs offered at the statewide level, such as C&I ConnectedSolutions, the PAs conduct
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statewide evaluation studies on a regular basis. Both process and impact evaluations are importantinthe

Demand Response research area. Process evaluations are critical to understand customer acceptance of ADR

programs and barriers to enrollment and help the PAs to improve program delivery as these offerings reach
maturity. Impact evaluations allow the PAs to provide reliable, independently verifiable savings values when

reporting savings to stakeholders.

In the 2025-2027 term, the EMC plans to focus evaluation on new offerings, offerings with high savings
potential, integration of energy efficiency and ADR, and emerging issues or questions that might arise over the
three-year plan, as described below. The research priorities discussed in this section reflect feedback received
through Spring 2024 and provided during the SEP Residential and C&I planning meetings. Note, some topics
and studies included in this section may not ultimately start or complete in the 2025-2027 term. New study
ideas will be introduced throughout the remainder of the SEP planning process and throughout the 2025-2027

term, which could shift EM&YV priorities.

Emerging Issues. In the 2022-2024 term, there was a greater focus on statewide collaboration on ADR
evaluation studies which will continue in the 2025-2027 plan. There may be questions or research tasks
requested from implementers or stakeholders that need evaluation research. One example of a residential
study idea proposed by implementation is focused on customer motivations in purchasing solar and how best
to motivate customers to then move to installing a battery storage project. Another area of interest is how
best to incorporate demand response into more challenging segments of customers such as income eligible,
multifamily and renter/landlord buildings. An aspect of this study will be to look at how best to motivate these
harder-to-reach customers to install Wi-Fi thermostats and then participate in the demand response offerings.
For C&I, there is an expected shift to looking into demand response as more of a demand management
solution (real-time kW optimization) and less on specific demand response events. An evaluation study here
might focus on making this transition easier and more seamless for both customers and the implementation
team. Although research will typically be focused on current offerings, if requested by implementers, the EMC

can conduct research on potential new areas such as Winter Demand Response.

New Offerings. The EMC will be ready to evaluate any new program offerings that may be developed.
Implementation and evaluation staff have worked closely in the past and have studied all new ADR offerings in
the first year or two of their introductions. Evaluation staff recommend continuing this approach into the
2025-2027 term and plan to study new offerings at least once in the first three years of introduction. This
includes both process and impact components designed to help assist the program implementers in

determining if the new offering is worthwhile to continue in the future, to help the implementers understand
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best to increase participation in the future. research pertinent to proposed new offerings may be considered.

Existing Offerings. The ADR offerings have undergone intensive evaluation during the first nine years of
their development. Due to this, the EMC does not plan to continue to evaluate these existing offerings at the
same frequency; instead, these offerings will be evaluated periodically over the next several years and likely

not during the next two years (2025-2026).

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 71|Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024

Page 75 of 142
STAGE 1 WORKPLANS

The Stage 1 workplans that are included in the Strategic Evaluation Plan (SEP) are for activities that were
identified during the SEP planning process as being able to start early in 2025. This is not a comprehensive
compilation of studies that will be conducted during the 2025-2027 term in order to meet the Department of
Energy Resources (DOER) request for the Massachusetts Evaluation Management Committee (EMC) to

maintain flexibility with respect to changing priorities.

Residential Stage 1 Workplans

HEAT Loan Assessment

Study Name: HEAT Loan Assessment
Study Champion: TBD

Research Area: Retrofit/HVAC Research Area
Type of Study: Market Assessment

Study Lead: Doug Bruchs

Applicable Fuel(s): All Fuels

Underlying Program(s): Residential Turnkey

Overall Study Goal: To help customers with the up-front cost of energy efficient improvements to their homes,
the Massachusetts Program Administrators (PAs) offer the Mass Save® HEAT loan. Through the HEAT loan,
eligible customers can receive a no-interest loan of $500 to $50,000 dollars with terms up for seven years for
qualifying home improvements.'” The purpose of the HEAT loan is to enable customers—through financial
support—to make energy efficiency improvements they otherwise could not afford, even in conjunction with
the PAs’ existing measure-specific incentives and other efficiency-focused state or federal funding sources and
tax credits. In some cases, HEAT loan financing allows a customer to act on an efficiency opportunity when
they otherwise would not have done anything at all. In other instances, HEAT loan financing allows a customer
to do more than they otherwise would have (e.g., install insulation in the attic and walls when they otherwise
would have just insulated their attic). The HEAT loan can also be used to overcome specific pre-weatherization

barriers that, unless mitigated, prevent the customer from acting.

17 www.myheatloan.com/
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The PAs previously assessed the HEAT loan role driving efficiency in 2018.'® However, the PAnggﬁgigr?gymz

offerings, as well as the HEAT loan itself, have evolved since the previous study and it is time to reassess the

financing offers role. This reassessment includes, but is not limited to:
e Considering alternative loan terms (loan amounts, interest rates, etc.).
e Assessing the potential expansion of the HEAT loan to cover additional measures or initiatives.
e Determining which customer segments® are (and are not) accessing the HEAT loan.
e Understanding the underlying impact of the loan (to drive action).
High-Level Description of Approach/Methodology:

Task 1: Kick-Off Meeting

The Guidehouse team will facilitate a kick-off meeting with the PAs and the Energy Efficiency Advisory Council
(EEAC or Council) Consultants to confirm the objectives of this study and the insights most needed for future

planning.

Task 2: HEAT Loan Administrator Interviews

The evaluation team will interview the PAs’ program managers that oversee the program, as well as other key
stakeholders (participating lenders, financial institutions, individuals overseeing complementary funding

and/or financing efforts).

Task 3: Participation Analysis

The evaluation team will collect and analyze historical data on HEAT loan participation to answer questions
about which customer access the loan, what measures they use it for, and to identify other participation

trends.

Task 4: Customer Survey

The evaluation team will survey a mix of HEAT loan participants (and potentially other customers) to assess

customer response to various alternative loan parameters, including interest rate.

18 https://ma-eeac.org/wp-content/uploads/MA-RES-37-HEAT-Loan-Evaluation-Report FINAL 01AUG2018.pdf

19 Income Eligible customers receive measures at no cost, so the HEAT loan is not relevant for that customer segment.
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Task 5: Reporting Page 77 of 142

The study will have one main deliverable throughout the research period, which will be determined during the
kick-off meeting. Additionally, the team will provide substantive updates throughout the research period

during the standing bi-weekly meetings.

Budget: $100,000-$150,000
Timeline: Q1-Q3 2025%
Next Steps/Owners: Guidehouse team to create Stage 2 Plan that reflects any comments from the

Stage 1 Plan based on feedback from PAs.

Heat Pump Usage Behavior

Study Name: Heat Pump Usage Behavior

Study Champion: Megan Errichetti

Research Area: Retrofit/HVAC Research Area

Type of Study: Market Assessment

Study Lead: Presley Batchelor

Applicable Fuel(s): Electric/All Fuels

Underlying Program(s): Residential Turnkey, Income Eligible

Overall Study Goal: In partnership with Energize CT, the Massachusetts PAs recently finalized the
Massachusetts and Connecticut Heat Pump Metering Study (MA22-R51-B-HPMS).?! As part of this study, the
team conducted an End of Season survey fielded to all study participants in the spring of 2023. This survey
sought to understand if customers felt their heat pump met their heating needs during the coldest days of the
year. Notably, the winter of 2022/23 was mild in comparison to the previous year and the survey was unable
to characterize the true behavior of participants in extremely cold weather. Additionally, MA22-R51-B-HPMS
sampled participants from 2021 and 2022, prior to significant program changes, like the requirement to

remove pre-existing heating systems for full displacement participants.

20 The PAs are currently considering potential changes to HEAT loan delivery. The evaluation team will work closely with the PAs to
determine the most appropriate time to conduct the study, which could be used to provide early feedback on the changes or
postponed until the changes have had a chance to fully take effect.

21 Massachusetts and Connecticut Heat Pump Metering Study (MA22-R51-B-HPMS), https://ma-eeac.org/wp-content/uploads/MA-
HPMS-CT-R2246-Heat-Pump-Metering-Study-Updated-Final-Report_2024-05-30-1.pdf
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The PAs would like to understand how more recent participants are interacting with their hea [:ﬁjmps, both on
the coldest days and more generally. The PAs would also like to explore questions that may contribute to heat
pump performance; examples include filter cleanliness, refrigerant leakage, and heat pump sizing. The survey
will be tailored based on the research objectives specified by the PAs and Council Consultants. Some potential
areas of interest include willingness/barriers for electrification, e.g., displacing additional fuel/gas heating load
or installing new electric measures. This study will be structured as an initial annual survey with additional

“fast feedback” surveys throughout the year.
High-Level Description of Approach/Methodology:

Task 1: Kick-off Meeting

The Guidehouse team will facilitate a kick-off meeting with the PAs’ evaluation team and implementation
teams to confirm its understanding of the objectives included in the Heat Pump Usage Behavior study. The

team will also use this time to prioritize research questions input from the PAs and Council Consultants.

Task 2: Annual Survey

The team will develop an annual survey beginning with 2023 and 2024 program participants. Guidehouse will
use the End of Season survey as a template and will tailor questions based on PA feedback. The team will field

the annual survey beginning in early 2025, with follow-up surveys in 2026 and 2027.

Task 3: Fast Feedback Survey

The evaluation team will facilitate a fast feedback survey 6—12 times per year. The goal of these surveys will be
to provide quick answers to targeted questions from the PA team. Fast feedback surveys will take respondents

less than 10 minutes.

Task 4: Reporting

For this study, the Guidehouse team will produce a survey guide, interim annual reports, fast feedback survey
summary memos and a comprehensive report. The Guidehouse team will also provide a results presentation
to any interested members of the PA team. In addition to the final deliverables, the Guidehouse team will send

a Stage 3 Plan with a detailed budget and timeline.

Budget: $300,000-5500,000 (budget varies based on frequency of surveys)
Timeline: Q1 2025-Q2 2027
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Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comPr%%enzg Pr%lrﬁzthe
Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs and Council Consultants.

Heat Pumps for Low-to-Moderate Income (LMI) Customers with Delivered Fuels

Study Name: Heat Pumps for LMI Customers with Delivered Fuels
Study Champion: Megan Errichetti

Research Area: Retrofit/HVAC Research Area

Type of Study: Market Research

Study Lead: Nelson DiBiase

Applicable Fuel(s): Electric Only

Underlying Program(s): Residential Turnkey, Income Eligible

Overall Study Goal: In response to the April 1, 2024, Draft of the Massachusetts 2025-2027 Energy Efficiency
and Decarbonization Plan, the EEAC requested that the PAs increase “the number of planned LMI (low-to-
moderate income) heat pumps (space and water heating) to advance goals of distributive justice with a priority
on delivered fuel and electric resistance heat customers.”?? The PAs agreed to increase LMI heat pump

installations to at least 22,000%.

The goal of this study is to understand the willingness among LMI customers with delivered fuels to install. The
study will seek to identify the drivers and barriers to installing heat pumps, specific to LMI customers who have
a pre-existing delivered fuels heating system. The team will also evaluate the willingness to adopt heat pumps
through another survey effort, the Residential Building Usage and Equipment Characterization (RBUEC) Study —
Phase 8.

22\assachusetts Energy Efficiency Advisory Council Resolution Regarding the April 1st Draft of the 2025-2027 Energy Efficiency Plan https://ma-
eeac.org/wp-content/uploads/EEAC-June-2024-Resolution-on-2025-2027-Draft-Three-Year-Plan.pdf
23 See above.
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High-Level Description of Approach/Methodology: Page 80 of 142

Task 1: Kick-Off Meeting

The Guidehouse team will facilitate a kick-off meeting with the PAs and Council Consultants to confirm
research objectives and identify if there are additional key questions of interest to add to the RBUEC survey

study. The team will also use this time to confirm a process for follow-up interviews for a subset of customers.

Task 2: Survey

The team will incorporate additional questions into the RBUEC survey for delivered fuel LMI customers focused
on motivators, barriers, and willingness to adopt heat pumps. The team will ensure these questions are
appropriate in length. At the conclusion of the questions, individuals will be asked if they would like to have a

follow-up interview regarding their responses on heat pumps for additional compensation.

Task 3: Interviews

The evaluation team will interview delivered fuel LMI customers at all levels on the heat pump adoption curve
(interested, on the fence, and not interested at all) to understand their drivers, barriers, and willingness to
adopt. These interview outputs will provide qualitative data to illustrate LMI customer’s appetite for heat

pump adoption.

The evaluation team will also interview Lead Vendors (LVs), Community Action Program (CAP) agencies, and
Home Performance Contractors (HPCs) to learn more about any barriers, lessons learned, and insight into
reaching these goals. Where possible, the team will overlap interviews with other ongoing efforts. The

Guidehouse team will complete up to 15 interviews.

Task 4: Reporting

The study will include a findings memo. Additionally, the team will provide substantive updates throughout the

research period during the standing bi-weekly meetings.

Budget: $80,000-5125,000
Timeline: Q1 2025-TBD
Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comments from the

Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs and Council Consultants.
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Pre-Electrification/Pre-Weatherization Barrier Mitigation Study age 810

Study Name: Pre-Electrification/Pre-Weatherization Barrier Mitigation Study
Study Champion: TBD

Research Area: Retrofit/HVAC Research Area

Type of Study: Market Research

Study Lead: Nelson DiBiase

Applicable Fuel(s): All Fuels

Underlying Program: Residential Turnkey, Income Eligible

Overall Study Goal: The PA implementation team would like to understand how CAP agencies, LVs, and HPCs
are identifying and mitigating pre-electrification and pre-weatherization barriers. The main segments in focus

include LMI and Income Eligible (IE) customers.

The study will have two separate work streams: 1) a data review of LV, CAP, and HPC onsite data associated
with pre-electrification and pre-weatherization barrier identification and mitigation, and 2) interviews with
LVs, CAP agencies, and HPCs focused on understanding what they are observing in the field and recommending

to households.
High-Level Description of Approach/Methodology:

Task 1: Kick-Off Meeting

The Guidehouse team will facilitate a kick-off meeting with the PAs and Council Consultants to confirm the
study approach and finalize what data will be reviewed for the study. The team will also use this time to

prioritize the interviewee list with input from the PAs and Consultants.

Task 2: Data Review

The team will perform a preliminary review of the tracking data to understand which barriers are documented.
After the preliminary data review, the team will revisit research questions and determine if a more
comprehensive data review should be conducted. The study will provide recommendations for data collection,

tracking, and reporting.
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Task 3: HPC Interviews Page 82 of 142

The evaluation team will interview LVs, CAP agencies, and HPCs to learn more about the specific barriers,
lessons learned, and how they mitigate these issues when they arise. The Guidehouse team will complete 25

interviews.

Task 4: Reporting

For this study, the Guidehouse team will produce a findings memo that combines results from the interviews
and information gathered from the data review. If there is significant variation across the CAP agencies, LVs,

and HPC’s mitigation plans, the Guidehouse team will compile the strategies and share with the vendors.

Budget: $120,000-5200,000
Timeline: Q1 2025-TBD
Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comments from the

Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs and Council Consultants.

MA RBUEC Study Add-On Study: Targeted Metering

Study Name: MA RBUEC Study Add-On Study: Targeted Metering
Study Champion: TBD

Research Area: Retrofit/HVAC Research Area

Type of Study: Market Assessment

Study Lead: Courtney Golino

Applicable Fuel(s): All Fuels

Underlying Program: Residential Turnkey, Income Eligible

Overall Study Goal: The RBUEC study strives to help the PAs and EEAC consultants understand more about
how residential buildings and their occupants consume energy and understand relevant opportunities for

reducing overall consumption and demand during peak periods.

The RBUEC study, dating back to 2016, developed a rich dataset of end-use metering for a sample of roughly
300-350 participants across Massachusetts. For Phase 8 of the RBUEC study, the PAs decided to uninstall
metering equipment for the current sample of participants and shift the focus of the study going forward.

Additionally, Phase 8 of the RBUEC study will include a survey that has been fielded annually which provides
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data on the saturation for all major electric and gas appliances, mechanical equipment, and ellzea ?ogr%lgs |Jn

Massachusetts market-rate and income-eligible homes.

The goal of this add-on study is to conduct site metering for a targeted group of survey participants to collect
foundational information that may be used for updating the Technical Reference Manual (TRM) for selected
measures, fulfilling “comparison groups” for certain impact evaluations, informing energy efficiency and

demand response potential studies, and/or supporting program designs and enhancements.

Potential Research Topic: The evaluation team has not identified the exact technologies for the targeted
metering but offers a few examples here for consideration. The team expects to refine the list of technologies
during the development of a Stage 3 plan which is set to begin January 1, 2025. Example technologies that can

be considered are as follows:

Heat Pump Water Heaters (HPWH) — Usage and Research Technology

Considerations:
e Equipment types®*: split-system, standard units, 120-volt/15-amp circuit units
e Location: conditioned or non-conditioned space
e Size of the room

Heat Pumps — Usage and Performance Impacts

Considerations:
e Equipment types: mini-splits, central heat pumps, or ground source heat pumps
e Help answer any outstanding questions around heat pumps

Additionally, the PAs could consider continuing the whole home metering approach used for the RBUEC phases
1-7 and target building types of interest. For example, the PAs could consider developing a sample of
multifamily buildings, rental units, vacation homes or other building types that had smaller sample sizes in the
previous phases of the study. This could help bolster the overall dataset and further refine load shapes and

consumption patterns for building types that are of interest to the PAs.

24 Equipment types may change based on available sample sizes.
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High-Level Description of Approach/Methodology: Page 84 of 142

Task 1: Stage 3 Planning

The Guidehouse team will facilitate a meeting with the PAs and Council Consultants to confirm the research
objectives. The team will also use this time to review survey responses and discuss new technologies, end-uses
and/or building types of interest for the Targeted Metering Study efforts. During this task, the Stage 3 Plan will

be developed.

Task 2: Install and Conduct Onsite Metering

Customers who agree to participate in the metering study will receive an incentive for the initial site visit and
an additional incentive for all subsequent visits to compensate for their time. The initial site visits will include
two field technicians — one Guidehouse or Ridgeline Energy Analytics technician and one electrician for

installation of metering equipment. These visits will last approximately three hours and are anticipated occur

in summer or fall of 2025.

During the study, there will be one or two revisits to reset the loggers, download the data collected, and install
additional data loggers as required. At the end of the study, sites will be visited to download data and uninstall
equipment. The Stage 1 Plan assumes one-year of metering with buffers at the beginning and end to

install/uninstall metering equipment.

Task 3: Data Analysis and Data Management

The team will run the data analysis process concurrently with the data collection to perform quality control
(QC) checks on the data as it is being collected. The team will conduct the analysis in R, which will allow for
iterative analysis and QC checks with fast feedback. The team’s process will include several tools for data
visualization and quality control, and the QC process will include both automated checks for data
completeness and reasonableness of values as well as periodic visualization of time-series data to manually
identify unusual patterns in the data which the team will inspect in greater depth. Once the data has been
checked for quality and cleaned, the team will continue the ongoing data analysis on the end-use metered

data to derive the key outputs of the study to support the stated research objectives.

Task 4: Reporting

The study will have one main deliverable throughout the research period, which will be determined during the
kick-off meeting. Additionally, the team will provide substantive updates throughout the research period

during the standing bi-weekly meetings.
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Budget: Highly dependent on targeted technologies, sample size, andl%%%gso?f 142
metering equipment chosen for the study.

Timeline: Q2 2025-Q2 2027

Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comments from the
Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs and Council Consultants.

MA RBUEC Study Survey (Phase 8)

Study Name: MA RBUEC Study Survey (Phase 8)
Study Champion: Adam Wirtshafter & Riley Hastings
Research Area: Retrofit/HVAC Research Area

Type of Study: Market Assessment

Study Lead: Courtney Golino

Applicable Fuel(s): All Fuels

Underlying Program(s): Residential Turnkey, Income Eligible

Overall Study Goal: The RBUEC study strives to help the PAs and EEAC consultants understand more about
how residential buildings and their occupants consume energy and understand relevant opportunities for

reducing overall consumption and demand during peak periods.

The RBUEC study, dating back to 2016, developed a rich dataset of end-use metering for a sample of roughly
300-350 participants across Massachusetts. For Phase 8 of the RBUEC study, the PAs decided to uninstall

metering equipment for the current sample of participants and shift the focus of the study going forward.

Additionally, Phase 8 of the RBUEC study will continue a survey that has been, and will continue to be, fielded
annually which provides data on the saturation for all major electric and gas appliances, mechanical

equipment, and electronics in Massachusetts market-rate and income-eligible homes.
High-Level Description of Approach/Methodology:

Task 1: Stage 3 Planning

The Guidehouse team will develop a Stage 3 Plan for Phase 8 of the study. This plan will include detailed

information about the survey effort.
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Task 2: Survey Page 86 of 142

The survey will recruit approximately 5,800 online survey completes. These responses will be used as the
foundation for determining demographics, equipment saturations, equipment characteristics, and thermostat
behavioral characteristics. The team will field the survey to all Phase 7 survey participants and will account for

attrition by adding additional survey participants in Phase 8.

e Guidehouse will utilize Instagram, Facebook, and X (formerly Twitter) to recruit new participants. The
additional outreach will be conducted through ads and posts on Mass Save’s social media. Guidehouse

will provide scripts, links, and images to share.

e Guidehouse will prepare copy for a landing page for the Residential Building Use and Equipment
Characterization Study to host on the Mass Save website. This page helps customers learn more about
the study, answer general FAQs, and opt in to the survey. The website visitor will be able to take the
survey directly from the website, rather than from a post card or email (assuming they meet eligibility
criteria). Guidehouse will closely examine representativeness criteria this phase and will propose

recruitment adjustments, as necessary.

Task 3: Data Analysis and Data Management

The team will run the data analysis process concurrently with the data collection to perform quality control
(QC) checks on the data as it is being collected. The team will conduct the analysis in R, which will allow for
iterative analysis and QC checks with fast feedback. The team’s process will include several tools for data
visualization and quality control, and the QC process will include both automated checks for data
completeness and reasonableness of values as well as periodic visualization of time-series data to manually

identify unusual patterns in the data which the team will inspect in greater depth.

For new survey responses, end use saturations derived from the survey data will be compared to onsite
observations from phases 1-7 to determine which questions the respondents answered accurately. The survey
values will undergo a true-up using an adjustment derived from comparing the survey and onsite saturations
for the sites included in the metering sample. Statistical confidence and precision will also be calculated for all

adjusted saturations.

Task 4: Reporting

The study will deliver a comprehensive report after all survey responses have been collected and processed.
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Budget: $515,000
Timeline: Q1-Q3 2025 (completed on an annual basis)
Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comments from the

Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs and Council Consultants.

Renovations and Additions Barriers and Opportunities

Study Name: Renovations and Additions Barriers and Opportunities
Study Champion: TBD

Research Area: Residential New Construction

Type of Study: Process, Market Effects

Study Lead: TBD

Prioritization: TBD

Applicable Fuel(s): Electric and Gas

Applicable Sector: Residential

To be billed to: Electric and Gas

Underlying Program/Initiative: Renovations and Additions

Overall Study Goal: Study goals are to identify solutions to reduce barriers to electrification and energy-
efficiency in single- and multifamily renovation and addition (R&A) projects in Massachusetts. This will include
process-related research that focuses on solutions for barriers for different market segments and will also
include reviewing the costs and benefits of specific advanced measure options, such as modular panels or
advanced air-sealing techniques to facilitate high-performance, all-electric outcomes in R&A projects. This

Stage 1 Plan includes two optional tasks that would expand the scope of the study.

Value of Study: The 2020 RLPNC 18-12 R&A Market Characterization and Potential Savings Study® revealed
significant savings potential in the R&A market: single-family R&A projects outnumber new home construction
by 18 to 1. Despite this potential, the PA team reports that the R&A market continues to be underserved.
Additionally, the MA23R54 R&A Process and PTLM Update Study, completed in summer of 2024, showed
mixed satisfaction with the relatively new R&A program. However, it noted that participation was likely to

increase due to upcoming code changes. This proposed study aims to help the program better engage with and

25 https://ma-eeac.org/wp-content/uploads/MARLPNC 1812 RenoAddMarketPotential Report Final 2020.03.30 Clean v2.pdf
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transform the R&A market by identifying long-term solutions to R&A-specific barriers. The stu ngI attempt

to move beyond identifying barriers (such as the overarching concerns identified in other Residential New

Construction (RNC) electrification barrier research [MA21R44%¢]) and will drill down on specific approaches to

better engage R&A market actors.

Additionally, it will assess the feasibility of advanced—and ideally cost-effective—techniques and measures for
R&A projects. Potential measures to be assessed include high-performance exterior panel assemblies and
other opportunities that could be economically scaled with program support (e.g., advanced air sealing
practices). The study will focus on opportunities for single-family and low-rise multifamily homes, and will
consider opportunities for projects of various scopes, from smaller-scale renovations to major, deep energy

retrofit projects.
High-Level Description of Approach/Methodology:

Task 1: The team will interview the PA implementation team to learn about program challenges and needs.
NMR will invite all relevant members of the implementation team to these open conversations designed to

understand the real-world challenges they face, including solutions they have already considered.

Task 2: team will review literature on advanced deep energy retrofit strategies in Massachusetts and other
cold-climate portions of North America — and potentially overseas. The team will also develop a preliminary

findings memo to inform Tasks 3 and 4.

Task 3: The team will conduct market actor research to identify intervention opportunities. This will include
interviews (around 20) or focus groups (2 or 3 small groups, held virtually) with R&A contractors, ranging from
smaller scale renovators to larger scale developers who work on gut rehab projects. NMR will work with the
PAs and EEAC to identify the appropriate balance of project types to be prioritized for these conversations. As
always, the team will work with the PAs and EEAC to prioritize and balance market actor outreach across
evaluations to reduce respondent fatigue. Interviews/focus groups will assess market actor needs, including
how to incorporate energy efficiency and electrification into their projects without losing clients, how to boost
their awareness of various incentives, their interest in other potential program interventions, and their
thoughts on measures identified in Task 2. NMR will recruit respondents using existing datasets developed for
the PAs (e.g., Construct Connect, Zoominfo, etc.). Incentives for participation will likely be at least $200 for

interviews and higher for focus groups, depending on duration.

26 https://ma-eeac.org/wp-content/uploads/MA21R44-RNC-Electrification-Barriers-Study-Final-Report.pdf
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Task 4: Depending on the Task 2 & 3 findings and PA/EEAC guidance, the team will cost out sellsgg?e%g of 142
techniques applicable to the Massachusetts market for a selection of home prototypes. We will rely on
literature for cost data, as available, and supplement that with requests for specific project/measure costs
from market actors recruited from the interviews/focus groups. We expect to use limited energy optimization
modeling (via BEopt, in line with the MA21R41 code compliance and electrification studies?’) to identify labor

and material costs and energy performance outcomes for measures of interest.

Task 5: Reporting

The team will prepare a concise report, including key findings and actionable recommendations.

Optional Task A: The team can field a survey with single-family homeowners who recently completed or plan
to complete an R&A project soon. Given the recently completed R&A process evaluation (MA23R54), this
survey would focus on non-participants. The survey would target single-family respondents given the
challenges of recruiting multifamily decision-makers for surveys. NMR would field this through a Qualtrics
survey panel and would target between 100 and 200 respondents. This survey could be used to test interest in
barrier mitigation strategies identified by renovators or other potential program offerings (e.g., increased Heat

Loan-style financing for a portion of R&A project costs).

Optional Task B: The second optional task would focus on multifamily homes, to complement the single-family
focus of Optional Task A. The team would conduct interviews or online focus groups (live or asynchronous)
with property owners and developers to discuss the challenges they face in R&A projects and how to

incorporate electrification into these projects more readily.

Budget: $200,000-5275,000
Timeline: Spring 2025-Winter 2025

RNC Builder Motivations to Participate

Study Name: RNC Builder Motivations to Participate
Study Champion: TBD

Research Area: Residential New Construction

Type of Study: Process

Study Lead: TBD

27 https://ma-eeac.org/wp-content/uploads/MA21R41 RNC-EO-Electrification-Phase-2-Report Final 2024.05.17.pdf
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Prioritization: TBD Page 90 of 142
Applicable Fuel(s): Electric and Gas

Applicable Sector: Residential

To be billed to: Electric and Gas

Underlying program/Initiative: Residential New Construction

Overall Study Goal: Study goal is to provide actionable feedback from market actors who have not participated

in the PAs’ RNC offerings.

Value of Study: Energy code in Massachusetts changed substantially in 2023 and 2024 and will again in 2025.
Simultaneously, the RNC program is on the brink of a substantial redesign, including more of a focus on all-
electric and Passive House practices. Amidst such change, non-participating market actor feedback can provide
critical information for the program redesign and future participation. As a counterpart to the planned RNC
process and program theory and logic model (PTLM) development study which will collect feedback from
participating market actors, this study will provide actionable feedback for the non-participating market actors
representing the single-family and multifamily low-rise (MFLR) and high-rise (MFHR) market segments
(including Passive House, to the extent such projects do not receive program support). The study will assess
whether the PAs’ RNC offerings are attractive to market actors, and if they are not, what the PAs and program

can do to achieve their goals. We will provide results that are unique to each market sector.

High-Level Description of Approach/Methodology: This study will dovetail with the planned RNC process and
PTLM development study, gathering information from non-participating market actors about their motivations

in the RNC market.

Task 1: The team proposes to purchase or use market actor contact data already purchased for the PAs, such
as from Construct Connect, Zoomlinfo, etc., to build a sample frame for outreach. We will crosscheck the
businesses with the participant tracking data for low- and high-rise projects completed in recent years that we

will request for the planned RNC process evaluation.

Task 2: Subject to the sampling quotas developed in consultation with the PAs and EEAC consultants, the team
will interview approximately 30 non-participating market actors, including builders, developers/owners, and
other pertinent project managers; this will include builders who never participated and those who recently
dropped out. Topics will include awareness of the RNC program; attractiveness of RNC offerings; barriers to
participation; builder sentiment towards all-electric and Passive House practices; impact of code changes to

timing, size, and scale of projects; energy efficient practices in non-program homes; etc. For builders who
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recently dropped out of the program, we will include a battery of questions specifically about why they
dropped out, and what might make them return. We will include relevant questions from the planned RNC
process evaluation which will build synergy between the two studies. When possible, we will identify findings
from the interviews that inform indicators of market progress developed for any RNC market effects studies
conducted under the Cross-Cutting contract. The team will develop sampling quotas to cover various
geographies, activity levels, and project types, from small-scale custom builders to major developers of tract or
multifamily housing. We have the option to increase the sample sizes and number of targeted completions
depending on how extensively the PAs and EEAC consultants want to target each market segment (single-
family, MFLR, MFHR, Passive House). Respondents will receive an incentive of approximately $200. Outreach

will be coordinated with other studies to avoid overburdening respondents and will use email and telephone

outreach to market actors in the sample frame.
Task 3: The team will prepare a concise report, including key findings and actionable recommendations.

Budget: $70,000 to $100,000
Timeline: Spring 2025 through Fall 2025

RNC Prefabricated Homes Opportunities

Study Name: RNC Prefabricated Homes Opportunities
Study Champion: TBD

Research Area: Residential New Construction

Type of Study: Process, Market Effects

Study Lead: TBD

Prioritization: TBD

Applicable Fuel(s): Electric and Gas

Applicable Sector: Residential

To be billed to: Electric and Gas

Underlying program/Initiative: Residential New Construction, Renovations and Additions

Overall Study Goal: Study goals are to 1) build on the market characterization work performed under the

prefabricated homes market study (MA21R38)%® which recommended research on the modular market for

28 https://ma-eeac.org/wp-content/uploads/MA21R38 RNC PreFab Final Report 20220329 Clean.pdf
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single- and multifamily housing and 2) provide guidance for the PAs to develop an RNC progral?%%f?gr ng to

shift the modular market toward higher performance practices.

Value of Study: Modular homes participate in the PAs’ RNC program, but the program does not target the
manufacturing processes of modular home manufacturers to improve their practices at scale. As the RNC
program shifts to an all-electric focus, some participants who prefer fossil-fuels could leave the program;
boosting participation from the modular market may serve as a hedge against attrition. This study will bring
stakeholders into the program design process to ensure that any PA efforts to target modular housing are
informed by experienced voices. This will be necessary because a modular offering may need to look
substantially different than the current downstream rebate approach for RNC. In addition, there has been
interest in panelized construction, which was not covered in MA21R38. This study will investigate topics such
as: program potential, program design options (e.g., support, incentives, participation requirements, high-
efficiency designs and manufacturing practices), opportunities for panelized construction in RNC and major

renovations and additions, and pathways to achieve market transformation goals.

High-Level Description of Approach/Methodology: This study would leverage stakeholder interviews and

charrettes to identify market transformation-focused program designs.

Task 1: The team will interview implementers and program staff to learn about potential program goals,
activities, and challenges considering recent program changes (e.g., single-family shift to all-electric), and how
a modular offering could fit within their current activities. If NMR needs to have conversations with program
staff for other evaluations, we will coordinate these efforts to avoid overburdening implementation staff. NMR

will invite all relevant members of the implementation team to these discussions.

Task 2: The team will conduct interviews with approximately 10 stakeholders in the modular home market
(e.g., Modular Building Institute, PAs of modular homes programs, and other organizations involved in market
influence such as the Metropolitan Area Planning Council (MAPC)?® and NREL researchers), split between
single-family and multifamily; in some cases, these may be group interviews. Incentives would be

approximately $100. Topics would include content and structure of the charrette process, initial program

29 The MAPC recently received a federal grant to explore a modular home building facility in Massachusetts.
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design ideas, information gaps that exist, challenges or barriers to bringing an initiative to the iar ét?andzbest

practices.

Task 3: The team will conduct two charrettes, convening PA implementation and evaluation staff, EEAC
consultants, evaluation team, and stakeholders to brainstorm and discuss strategies for program design. The
evaluation team will facilitate charrettes. Charrettes may include background material, brainstorming,
breakouts groups, presentations, discussion, and summarizing next steps. Charrette 1 will focus on

understanding market actor needs and Charrette 2 will focus on program design elements.
Task 4: The team will prepare a concise report, including key findings and actionable recommendations.

Optional Task 1: Include panelized construction and/or renovation and addition opportunities. This would
include a focused literature review and an expanded interview scope to cover panelized

manufacturers/builders and/or R&A market actors.

Budget: $150,000 to $250,000
Timeline: Winter 2025 through Fall 2026

RNC Process and PTLM Development

Study Name: RNC Process and PTLM Development
Study Champion: TBD

Research Area: Residential New Construction

Type of Study: Process, Market Effects

Study Lead: TBD

Prioritization: TBD

Applicable Fuel(s): Electric and Gas

Applicable Sector: Residential

To be billed to: Electric and Gas

Underlying program/Initiative: Residential New Construction

Overall Study Goal: Study goals are to 1) provide actionable process-related feedback about the PAs’ RNC
offering (single-family, low-rise multifamily, and high-rise multifamily), and 2) develop any necessary PTLMs for
the RNC initiative to set the stage for quantifying market effects from the program in the future, leveraging the

PTLMs already developed for the R&A and Passive House (PH) MFHR portions of the RNC initiative.
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Process evaluation. Other than the R&A portion of the RNC initiative,*® the RNC program has not undergone a

thorough process evaluation in recent memory. Energy code in Massachusetts changed substantially in 2023
and 2024 and will again in 2025. Simultaneously, the RNC program is on the brink of a substantial redesign,
including more of a focus on all-electric and Passive House practices. Amidst such change, participant feedback
will be critical to continued program success. This study will provide actionable feedback for the low-rise and
high-rise portions of the program (including PH), with results unique to each market sector. The study will also
investigate topics such as: opportunities to avoid attrition after program design changes, participant readiness
for increasingly stringent energy codes and program requirements that favor all-electric approaches, and how

participants feel about building, designing, and living in high performance (and all-electric) homes.

PTLM development. Currently, the low-rise RNC program (single- and multifamily) lacks a PTLM. PTLMs only

exist for the R&A and PH MFHR components of the program.3! NMR, coordinating with the Cross-Cutting team,
will work with the PAs to develop any additional PTLMs necessary to cover the full array of RNC offerings, using
the recent R&A Process and PTLM study (MA23R54) as a guide. Forward-looking PTLMs outlining the
program’s activities and impacts will help ensure the revised program achieves the PAs’ goals in a changing
market. This would also clarify the program’s market transformation approach, enabling future quantification

of market effects.

High-Level Description of Approach/Methodology: This study would follow a similar overall methodology as
the MA23R54 R&A Process Evaluation and PTLM study completed in summer of 2024, gathering information
from stakeholders and market actors about how the program operates and building any necessary PTLMs to

accurately and fully describe how the program works.

Task 1: The team will request tracking data for low- and high-rise projects completed in recent years. It will

also request information about all recent program trainings and marketing efforts.

30 The R&A portion of the RNC program will have a process evaluation and PTLM update completed in summer 2024: Renovations and
Additions Process and PTLM Update (MA23R54-B-RAPROCESSPTLM).

31 NMR developed a PTLM for the PH MFRH program in 2020. Under the Cross-Cutting contract, NMR expects to update it in 2025,
coordinating with the work described in this Stage 1 plan. Passive House Offering Program Theory and Logic Model (MA19R05).
https://ma-eeac.org/wp-content/uploads/MA19R05 PassiveHouse PTLM Final 2020.06.26.pdf.
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Task 2: The team will interview implementers to learn about program goals, activities, and chaﬁ‘i‘gﬁggess%ﬁ‘itg t
of recent program changes (e.g., single-family shift to all-electric). This will likely take multiple conversations to
cover single- and multifamily program components. NMR will invite all relevant members of the
implementation team to these discussions, which will be open conversations designed to better understand

the program and the real-world challenges faced by the implementation team.

Task 3: The team will conduct a web survey with up to 70 single-family homeowner participants, recruited via
phone, email, and/or postcard mailer. Incentives would be approximately $75. Topics would include awareness

of energy efficiency, motivations for and challenges with participation, program influence on the projects, etc.

Task 4: Subject to the sampling quotas developed in consultation with the PAs and EEAC consultants, the team
will interview approximately 30 participating market actors, including builders, developers/owners, HERS
raters, and other pertinent project managers involved in the participation process. The team will develop
sampling quotas to cover various geographies, activity levels, and project types, from small-scale custom
builders to major developers of tract or multifamily housing. Respondents will receive an incentive of

approximately $200. Outreach will be coordinated with other studies to avoid overburdening respondents.

Task 5: We will prepare an interim memo of survey/interview findings, which will also inform PTLM

development.

Task 6: The team will meet with program and implementation staff to flesh out any necessary PTLMs for the
program, factoring in the existing R&A and PH PTLMs. We expect up to four meetings to develop a full PTLM

from scratch; this will vary depending on the extent to which existing PTLMs can be leveraged.

Task 7: Reporting

The team will prepare a concise report, including key findings and any PTLM elements for the program.

Optional Task: The homeowner survey could be expanded to include multifamily occupants as well, potentially
doubling the overall survey size. These respondents will have limited feedback about the program participation
process, given that multifamily projects are more likely to be developer/builder driven, but they will be able to
provide feedback about their lived experience in new, high-efficiency/all-electric homes, and the extent to

which efficiency and/or electrification factored into their housing choices.

Budget: $200,000-5270,000
Timeline: Spring 2025—Fall 2025
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Commercial & Industrial (C&I) Stage 1 Workplans

MA Custom Electric Program Year PY2023/2024 /2025

Study Name: MA Custom Electric PY2023/2024/2025
Study Manager/PA: Eversource

Evaluation Vendor: DNV

Primary Contact @ Vendor: Ryan Brown

Type of Study: Impact

Applicable Fuel(s): Electric

Status: Scoping

Overall Study Goal: The primary objective of this impact evaluation is to verify and re-estimate energy and
demand savings for a sample of statistically selected custom electric projects through site-specific inspection,
monitoring, and analysis. The PAs will use the results of this study to determine the gross realization rates that
will be applied prospectively to custom electric energy efficiency projects implemented in program year (PY)
2027. The study team will update these results annually as they complete subsequent impact evaluations. This

approach aligns with the impact evaluation paradigm as part of the MA C&I Impact Evaluation Framework.3?

The custom electric offering includes custom projects that do not meet the criteria of the PAs’ prescriptive or
upstream program offerings. These projects generally use custom engineering analysis to generate ex-ante
savings estimates rather than deemed savings. The custom electric offering is evaluated each year, and the
results are pooled with the study results of the previous two years to achieve specific precision requirements.
We are proposing a structure for this study similar to the previous studies, splitting the study population into
two waves—Wave 1: summer-dependent projects and Wave 2: non-summer-dependent projects. Sampling in
this manner will allow evaluators to collect sufficient site-specific warm weather measurement & verification

(M&YV) data for weather-dependent projects.

32 https://ma-eeac.org/wp-content/uploads/Cl-Gross-Impact-Evaluation-Framework.pdf
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High-Level Description of Approach/Methodology: Page 97 of 142

Task 1: Work Plan Development and Project Management

This task covers the development and completion of the project workplan, as well as all project management
activities to be completed throughout the project. The workplan will provide further clarification on scope,

project schedule, and detailed budget.

Task 2: Tracking Data Review and Sample Design

This task includes reviewing C&l| project tracking data for the Wave 1 (Q3 2023-Q2 2024) summer-dependent
projects and Wave 2 (Q3 2024-Q2 2025) non-summer-dependent projects and developing the sample of sites
to evaluate the custom electric program offering. The sample design will be developed to meet the precision
targets outlined below for all energy and demand parameters at the statewide and PA-specific levels when
pooled with the prior two custom electric studies (PY2021/2022/2023 and PY2022/2023/2024). These planned

precisions targets are:

e Electric annual and lifetime energy savings at the statewide level with a targeted combined sampling

precision of £10% at 80% confidence.

e Electric annual and lifetime energy savings at the PA level for Eversource and National Grid, with a
targeted sampling precision of +15% at 80% confidence. Cape Light Compact and Unitil will report results
based on the statewide ratio, but rollup for each PA will be calculated based on the respective population

of savings from each program year.

e Summer and winter on-peak demand realization rates will be calculated at 80% confidence with a target

precision of £20% for statewide and by-PA levels.

e Percent on-peak realization rates will be calculated at 80% confidence for National Grid.

Task 3: M&V Planning

Engineers will conduct an in-depth review of provided project files to assist in customer outreach, and to
develop M&V plans for all recruited sites. Plans will establish approved evaluation methods and ensure that
objectives are met for each individual site evaluation. All plans will include details on the facility and
incentivized projects, analysis methodology, M&V activities including metering approach and duration, and a

site-level interview to confirm project details.
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Task 4: Data Collection and Analysis Page 98 of 142

Engineers will then complete site visits for all projects to collect the data discussed in the M&V plan. In
general, each site visit will consist of the verification of installed equipment, a discussion with facility personnel
regarding the baseline characteristics of the measure, the installation of measurement equipment, and the
collection of available trend data and/or creation of a plan to gather trend data coinciding with the
measurement period. Depending on site-specific needs, engineers will deploy data monitoring equipment to
collect information for a wide range of temperatures for weather-dependent projects to accurately
extrapolate data to a typical year. The team will review all data collected to complete an evaluation analysis
for each project. Differences in estimated savings will be aggregated to several site-level adjustments to inform
program performance and potential improvements. These adjustments will serve as components to calculate

site-level realization rates.

Task 5: Site-Level Reporting

The team will submit a report for all projects summarizing the evaluated project, information collected as part
of the evaluation, analysis methodologies, and results. Deviations calculated during the analysis stage will be

summarized and used to inform site-specific recommendations to improve the accuracy of ex-ante estimates.

Task 6: Project Reporting

DNV will develop a final program report summarizing the evaluation. The final report will provide insights and
actionable recommendations and considerations to improve the performance and accuracy of the program.
DNV will leverage the findings and recommendations outlined in the recently completed Process Evaluation of
C&I Custom Pathway? to provide actionable recommendations both on the project-specific and program

levels with the intent to enhance reporting and improve the success of the program.

Task 7: Custom Project Database Update

DNV will compile project-specific information to update the custom project database for all sites completed

through this evaluation to be used as a reference when developing or reviewing similar projects.

Budget Range: $1,000,000-51,800,000 (dependent on the number of projects sampled)
Next Steps/Owners: Workplan Development
Timeline: May 2025—-May 2026

33 https://ma-eeac.org/wp-content/uploads/MA23C04-B-CUSTPRPR-Custom-Pathway-Process-Study-Final-Report-2024-4-10.pdf
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MA Custom Express Evaluation

Study Name: MA Custom Express Evaluation
Study Manager/PA: TBD
Evaluation Vendor: DNV

Primary Contact @ Vendor: Alex Schultz

Type of Study: Impact
Applicable Fuel(s): Electric and Gas
Status: Scoping

Overall Study Goal: The primary objective of this study will be to provide evaluation support for the custom
express pathway, potentially leading to the vetting of custom express tools. The custom express pathway is a
streamlined approach to providing custom incentives using generalized inputs and assumptions to inform an
energy savings model for selected measures. The purpose of the pathway is to reduce burden on
implementation staff and custom program participants by reducing data collection requirements and
expediting the application process. The 2025-2027 three-year plan suggests the PAs will continue to expand or
create custom express tools, which was also a recommendation as part of the recently completed program
process study.3* Given the emphasis on Custom Express, evaluation support in vetting these tools will reduce
the risk of uncertainty. This type of support will help improve the accuracy of ex-ante estimates, streamline
custom evaluations for sites that utilized an evaluated tool, increase confidence in the custom express
pathway, and potentially refine some deemed savings parameters for measures that rely on Custom Express

energy savings models.

To ensure evaluation support is targeted at priority measures, reflects future custom program direction, and
considers any policy changes, it will be critical to collect PA and EEAC Consultant feedback from both the policy
and implementation teams through working group sessions. We will use this feedback to determine whether
to review custom express tools and if so, develop a prioritization mechanism to determine which custom
express tools to review and when to vet them, if any. The prioritization will be based on parameters such as

savings estimates uncertainty, expected magnitude of custom express pathway savings, and custom program

34 https://ma-eeac.org/wp-content/uploads/MA23C04-B-CUSTPRPR-Custom-Pathway-Process-Study-Final-Report-2024-4-10.pdf
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benefits. Evaluators will also adopt any vetted custom express tools for use in evaluation, whigh'is (e)agf))ected to

reduce uncertainty in gross realization rates for those projects and across the portfolio.
High-Level Description of Approach/Methodology:

Task 1: Work Plan Development and Project Management

This task covers the development and completion of the project workplan, and all project management
activities to be completed throughout the project. The workplan will provide further details on scope, project
schedule, and detailed budget. The workplan will also provide a summary of custom express pathway savings
to inform a mechanism to determine which custom express tools, if any, should be prioritized for evaluation.
Depending on the outcome of Task 2 and Task 3, the workplan and budget will be adjusted to reflect the

intended tasks.

Task 2: Stakeholder Feedback Working Groups

The DNV team will conduct guided working group sessions with PA implementation and policy teams and with
EEAC consultants to understand ongoing and planned changes in custom express tools across the portfolio to
determine the timing and applicability of different tools. These working groups will gather feedback on how
any policy changes may impact the use/output from these tools. DNV will further use these sessions to collect
information on intended use of specific custom express tools, factors leading to uncertainty within the tool,

and the general methods used to estimate savings. The outcome of these sessions will feed into Tasks 3 and 4.

Task 3: Custom Tool Prioritization

Prior to the development of this workplan, DNV compiled a list of custom express tools currently in circulation
based on feedback from PA implementation teams. DNV used this list and analyzed PY2022 custom program
tracking data in an attempt to identify projects that may have used a custom express tool to determine the
historical magnitude of savings associated with the custom express pathway. This task will continue this data
analysis effort to review the list of custom express tools with implementation teams to confirm it is exhaustive
across all PAs, review available PY2023 data, and summarize the 2025-2027 plan Benefit Cost Ratio (BCR)
models. This analysis will provide insight into how savings have historically been tracked for custom express
and where those savings are expected to persist in the next three years. This information will be discussed as
part of a working group in Task 2 to inform a prioritization mechanism to determine which tools, if any, should
be vetted to minimize uncertainty. Through this process, DNV will document all discussions pertaining to

whether or not the working group decides to vet a custom express tool.
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Task 4: Custom Tool Evaluation Page 101 of 142

This task involves the vetting process for the custom express tool identified during Task 3, if any were chosen
as part of working group discussions. In the past, DNV has successfully vetted custom tools using an
engineering-based or calibration-based approach. The engineering approach includes a review of engineering
algorithms and assumptions compared to industry standard approaches. The calibration approach includes
site-specific billing analysis for a large number of projects to recalibrate uncertain parameters used in the
custom tool. Either approach can be used, but one may be better suited for a specific custom express tool.
DNV will discuss tool-specific approaches, as well as any other possible evaluation approaches, as part of the

task 2 effort to inform which approach is best suited for the tool to be vetted.

Task 5: Reporting

The DNV team will submit a draft memo summarizing the approach used to evaluate the custom tool identified
during Task 3, and the outcomes of the vetting process. As part of the final working group session in Task 2,
DNV will also host a recorded presentation to provide implementation and evaluation staff with an

instructional guide on the usability and functionality of the evaluated tool.

Budget Range: $50,000 - $100,000 (per express tool)
Next Steps/Owners: Workplan Development
Timeline: August 2024 — May 2025

Custom Process Update

Study Name: Custom Process Update
Study Manager/PA: TBD

Evaluation Vendor: DNV

Primary Contact @ Vendor: TBD

Type of Study: Process

Applicable Fuel(s): Electric and Gas

Status: Scoping

Overall Study Goal: The primary goals of this study are (1) to act upon selected suggestions for further

research from the MA23C04 study—in particular, to gather input from program non-participants and partial
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participants on barriers to participation—and (2) to monitor and document the PAs’ efforts toag%lQ/e%e

custom pathway in response to the MA23C04 study and the priorities for the new three-year term.

The MA23C04-B-CUSTPRPR process evaluation of the C&I custom pathway was conducted in 2023-2024. The
recent study included program staff and vendor interviews, a survey of participating customers, a literature
review, and a process mapping exercise. Seven primary recommendations and several dozen sub-
recommendations and considerations came from the study, as did several suggestions for further research. As
the PAs look forward to the 2025-2027 term, they are making changes related to the recommendations and

driving other program shifts.

The MA23C04 study delivered broad feedback from a sample of customers that had completed a recent
custom project, but due to the survey-based approach was unable to delve into details of the customer’s
experience. This follow-on study will use in-depth interviews with a range of customers to answer
stakeholders' questions about the performance of the pathway. The study also will document the PAs’ efforts
to improve the custom pathway and update the recommendations to reflect the latest evolution of the

pathway processes.

High-Level Description of Approach/Methodology: For this study, the team will document the latest process
changes and other steps taken by the PAs (Task 2) and collaborate with implementation to deliver insights
from non-participating customers and partial participants. The remaining tasks of the study will build upon the

approach taken in the MA23C04 study, adding in-depth customer interviews to complement the recent survey.

Customers have a spectrum of relationships to the C&I programs and the custom pathway, ranging from true
non-participants (i.e., customers who have never participated in any program and customers who have
participated in a different program pathway) to partial participants (those who have begun and canceled a
custom project) to full participants, who may have completed one custom project in the past and not returned
to do another one or have completed multiple custom projects (i.e., repeat customers). Each of these
customer types has a different and potentially valuable perspective for the PAs to consider as they seek to
drive participation and savings. Partial and non-participating customers tend to be difficult to reach for
interviews, so this plan (and its subsequent versions) will ensure the study team uses creative outreach

approaches to maximize response rates.
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Task 1: Workplan Development and Project Management age 103 0

This task covers the development and completion of the project workplan, as well as all project management
activities to be completed throughout the project. The workplan will provide further clarification on scope,

project schedule, and detailed budget.

Task 2: Program Staff Interviews and Communication Process Development

To design and implement this study effectively, the study team must learn about what the implementation

staff are currently planning, implementing, and grappling with, and follow along as changes unfold. Therefore,
the study will begin with interviews of program staff. In addition to current program status and changes under
development, the interviews will cover the implementation status of the MA23C04 recommendations and any
associated challenges, as well as ideas for implementing workable communication methods that will allow for

two-way feedback between implementation and evaluation.

Task 3: Sample Development

In Task 3, the study team will test and implement methods to identify and recruit a range of non-participants,
partial participants, and full participants for in-depth interviews. Collaboration with program implementers
and account managers, as well as access to multiple years of tracking data, will be invaluable to developing and
implementing successful methods. For example, non-participants and partial participants could be identified
by considering the customers in a given industry that have completed projects, such as repeat customers in the
university sector, and leveraging staff knowledge and secondary data sources to identify comparable
companies that have not participated in the programs. We will also leverage relationships between program
implementers and vendors, who likely have both participating and non-participating customer contacts, to
identify and potentially contact non-participants. Varieties of partial and full participants can be identified by

longitudinal analysis of tracking data.

Task 4: In-Depth Interviews

The study team will develop a set of related interview guides that direct appropriate questions to the customer
based on their level of participation in the custom pathway and enable the study to address the research
questions as defined in the study workplan. Likely interview topics include understanding the project
development and program participation process from the customer’s point of view, barriers to participation,
customer decision-making processes, process comprehensiveness, exploration of the customer pain points
identified in MA23C04, and interests and attitudes related to electrification. The recruitment approach will be

flexible to allow for the likelihood that the first contact made, particularly for true non-participants, may not
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be the right contact to provide informative answers. The study will attempt to interview 25 cu%‘%%moerg

representing a range of participant types, industries, sizes, and geographies.

Task 5: Analysis and Reporting

The interview data will be analyzed to extract insights relevant to the research questions. Reporting will focus
on providing actionable and timely recommendations that will help the PAs as they design and implement

process improvements.

Budget Range: $150,000-5220,000
Next Steps/Owner: Workplan Development
Timeline: 8 months post Stage 3 workplan completion

Energy Optimization (EOQ) Model Field Data Collection Stud

Study Name: EO Model Field Data Collection Study
Study Manager/PA: TBD
Evaluation Vendor: Cadeo

Primary Contact @ Vendor: TBD

Type of Study: Impact
Applicable Fuel(s): Electric and Gas
Status: Scoping

Overall Study Goal: The purpose of the study is to update certain parameters of the EO Model, thus enabling

the PAs to replace some of the existing assumptions and further improving the reliability of the model.

The commercial EO Model generates impact estimates for prescriptive heat pump measures in commercial
buildings for prospective application via the Massachusetts Technical Reference Manual (TRM). The
Massachusetts Program Administrators (PAs) use the model to quantify the impacts associated with full or
partial displacement of inefficient oil-, propane-, gas- and electric-primary heating systems to more efficient
heat pump systems. The PAs have made several updates to the EO Model over the last two years to improve
the reliability of the impact estimates. However, the most recently updated EO Model still relies on several
assumptions that would benefit from corroboration or revisions with empirical data. An end-use metering

study and/or field data collection effort could provide Massachusetts-specific information for the model.
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High-Level Description of Approach/Methodology: Page 105 of 142

Task 1: Workplan Development and Project Management

This task covers the development and completion of the project workplan, as well as all project management
activities to be completed throughout the project. The workplan will provide further clarification on scope,
project schedule, and detailed budget. As part of the workplan process, the study team will hold a working
group meeting with the PAs and EEAC to discuss where there are questions and uncertainties regarding the
model. At the working group meeting, the study team, the PAs, and EEAC will determine what updates to
pursue in this scope of work as well as the data collection methodologies. The study team will then develop a

workplan describing the data collection efforts and model updates.

Task 2: Develop Sample Design

Potential parameters of the EO Model to update in this study include, but are not limited to:

e Monthly energy consumption by primary heating and cooling system, building type, and location prior
to heat pump installation for program participants, which could inform an updated calibration effort.

(The EO Model's simulations are currently calibrated to non-program participant data.)

e Program participants' building characteristic information, such as envelope and fenestration insulation,

window-to-wall ratio, vintage, etc., which could inform an updated calibration effort.

e Program participants' building operation information, such as heating and cooling setpoints, heating

and cooling setbacks/setups, occupancy rates, etc., which could inform an updated calibration effort.

e Primary and backup heating consumption by outside air temperature for partial displacement cases.

The EO Model assumes a hard switchover at 30°F for partial displacement.

e Presence of cooling before the heat pump installation along with interviews to determine if cooling
would have been installed if not for the heat pump installation. The EO Model currently assumes all

pre-existing cases have cooling.

e Variable refrigerant flow (VRF) ventilation strategies for program participants, i.e., whether the system
providing ventilation air has heating coils (like a Dedicated Outdoor Air System [DOAS]), or if

unconditioned ventilation air is introduced directly to the space.

e The DOAS ventilation heating coil fuel type for applicable VRF program participants.

Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan 102|Page



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
Exhibit 1, Appendix S
October 31, 2024
106,0f.142

. . . P .
To update these values, we will develop a sample design for the parameters and provide reco%r%endgglons for
the mode of data collection for each parameter. Additionally, considering the likely challenges associated with
field data collection, the study team will work with the PAs and the EEAC to determine prioritization of the

parameters.

Task 3: Customer Survey

For the parameters that the study team determines a customer survey will provide sufficient data for model

updates, we will recruit recent participants from the program.

Task 4: Field Data Collection

For the parameters that the study team determines field data collection is best, the study team will rely on
physical and/or virtual inspection and equipment metering. For sites where end-use metering is viable, the
study team will develop site-specific metering plans. The plans will outline on-site methods, strategies, and

monitoring equipment placement.

Task 5: Data Analysis and Model Updates

The study team will analyze the data to inform updates to the EO Model.

Task 6: Reporting

The study team will provide the PAs with a written report containing results, recommendations for updates,

and an updated version of the EO Model.

Budget range: $200,000 - $800,000 (depending on the metering scope selected following the
Stage 2 plan)
Next Steps/Owners: Workplan Development

Timeline: 12-15 months

Large C&I Electrification Market Segmentation/Opportunities

Study Name: Large C&l Electrification Market Segmentation/Opportunities
Study Manager/PA: TBD
Evaluation Vendor: DNV

Primary Contact @ Vendor: TBD
Research Area: C&I Market
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Type of Study: Market
Applicable Fuel(s): Electric and Gas
Status:

Overall Study Goal: The objective of this study is to fill knowledge gaps relating to total building electrification
in the large C&I segment. This market study will identify barriers to and opportunities for electrification in the
current market of existing buildings, and will examine potential processes for total building electrification,

including the suitability of project phasing or partial versus full electrification.

Market actors in the large C&I segment face unique challenges toward electrification given their complex
building and process needs. The large C&| market is also the least understood in terms of opportunities and
barriers to electrification. This study will build on the recently completed Existing Building Baseline Study® to
produce results the PAs can use to advance their strategies and offerings for large C&I electrification. It will go
beyond examination of program participants to shed light on circumstances faced by the market as a whole. It

will also capture costs associated with total building electrification
High-Level Description of Approach/Methodology:

Task 1: Workplan Development and Project Management

This task covers the development and completion of the project workplan, as well as all project management
activities to be completed throughout the project. The workplan will provide further clarification on scope,

project schedule, and detailed budget.

Task 2: Secondary Research

The evaluation team will review secondary sources such as trade journals, program documentation from
outside Massachusetts, and federal incentives to identify trends, technologies, and challenges in the
electrification space for large C&I buildings. A review of program documentation can identify strategies and
best practices currently being pursued by other entities attempting to move the market and can shed light on
ways for PA offerings to magnify impact by filling gaps in federal offerings. The team will also review the
recently completed baseline study to determine what other data points are critical to understanding barriers

and opportunities for electrification.

35 https://ma-eeac.org/wp-content/uploads/MA22C05-B-BSLN-Existing-Buildings-Baseline FINAL 20240506.pdf
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Task 3: In-Depth Interviews with Mechanical Electrical Plumbing (MEP) Engineers Page 108 of 142

MEP engineers have high visibility into the large C&I market and the opportunities and challenges faced by
building tenants and owners. Their heavy role in recommending solutions to building decision-makers means
MEP engineers are crucial partners in any effort to advance electrification. In-depth interviews with MEP
engineers will capture their perspectives of electrification as well as their observed perspectives of demand in
the market. MEP engineers can also shed light on technical barriers faced by electrification projects and
perspectives on project structures and phasing. Lastly, MEP engineers can provide cost inputs for
electrification measures. The study team will use these interviews with MEP engineers to get feedback on the
data points that should be collected in the building owner survey that the team identified in the previous task.
Depending on the final scope, the study may include interviews with other market actors as well to collect

more cost data.

Task 4: Existing Building Owner Survey

Building on the MA22C05-B-BSLN study, which surveyed the Massachusetts C&lI existing building stock, this

study will include a survey focusing on perspectives relating to total building electrification. The survey will be
designed to further explore themes identified by MEP engineers. Sample design will leverage the MA22C05-B-
BSLN study but with a greater focus on large C&I. We will use the existing data collected to lay the foundation

and then supplement that data using this survey to get a better understanding of the critical challenges.

Task 5: Analysis and Reporting

The study team will synthesize findings across all research activities to identify themes relating to the study
objectives. Existing building owner survey results will be expanded to the population of buildings using tax
data. The study team will provide the PAs with a draft and final written report containing the evaluation results

and key findings.

Budget Range: $200,000-$400,000
Next Steps/Owners: Workplan Development
Timeline: (February 2025 — February 2026)

Impact and Process Evaluation of Prescriptive Installations

Study Name: Impact and Process Evaluation of Prescriptive Installations
Study Manager/PA: TBD
Evaluation Vendor: DNV
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Primary Contact @ Vendor:  TBD Page 109 of 142

Type of Study: Impact & Process
Applicable Fuel(s): Electric and Gas
Status: Scoping

Overall Study Goal: The objectives of this integrated impact and process study are (1) to provide verification or
re-estimation of prioritized electric energy and demand and/or natural gas savings estimates for a subset of
Prescriptive projects through site-specific inspection, monitoring, and analysis, and (2) to characterize the
current and evolving state of program processes and provide actionable recommendations for process
improvement. As the PAs head into a new three-year term, some prescriptive offerings will be reshaped or are
expected to account for a greater proportion of savings, calling for an up-to-date understanding of the

Prescriptive pathway.

Prior to conducting any impact or process evaluation, the study team, in collaboration with implementation,
will provide an initial assessment and determination of priorities for research and analysis. Depending on
which measures are prioritized, if any, the PAs will use the impact results to update deemed savings values
and/or savings parameters for selected prescriptive energy efficiency offerings. Impact results will be
determined at the statewide level. We will design the impact sample for this study 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. The process results will help inform actionable insights for

improving the program design and ways to overcome barriers for greater participation.
High-Level Description of Approach/Methodology:

Task 1: Work Plan Development and Project Management

This task covers the development and completion of the project workplan, as well as all project management
activities to be completed throughout the project. The workplan will provide further clarification on scope,

project schedule, and detailed budget.

Task 2: Program Tracking Data Review and Stakeholder Input

The evaluation team will review prescriptive program tracking data and produce a summary of savings, both
electric and gas, by end-use. This summary will be presented alongside the 2025-27 Benefit Cost Model and
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. In parallel with the
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tracking data review, the study team will review the latest documentation of program design cRanges planned
for the 2025-2027 term and will interview several program staff. The interviews will focus on clarifying the
study team’s understanding of the plans, any remaining uncertainties, and information needs, and to solicit

early input on both impact- and process-related research priorities.

Following the data and documentation reviews and interviews, a stakeholder meeting will be established to
determine which prescriptive offerings should be evaluated. Prescriptive measures with the most impactful
savings will be considered first for impact evaluation. Other considerations may include age of prior research
and/or savings uncertainty and risk. Evaluation may also consider an approach for integrating results from
parallel research taking place in custom express or other impact evaluations that may be studying the same or

similar technologies.

Task 3: Develop Sample Design

The goal of this task is to design a sample for both the impact and process efforts. For electric measures, the
primary variable of interest for the sample design is lifetime kWh savings. The PAs are also interested in
coincident peak summer and winter kW because they are 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 lifetime therms savings.
Customers that are selected for the impact sample will also be asked questions to inform the process

component of this study.

Task 4: Develop Site Measurement and Evaluation Plans and Survey Design

The study team 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. The team also will develop a brief survey or interview guide to gather

customer feedback on program processes during recruitment and data collection (Task 5).

Task 5: Data Gathering and Analysis

Data collection will include physical and/or virtual inspection and inventory, an interview with facility
personnel, observation of site operating conditions and equipment, and 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). For the impact analysis, the study
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team 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. The team will also administer a customer or
other stakeholder surveys as part of the process evaluation component of the study. Survey responses will be

compiled, categorized, and analyzed as part of this task.

Task 6: Report Writing

The study team will provide the PAs with a written report containing the evaluation results and key findings.

Budget Range: $250,000-$650,000 (depending on the measures selected following program
tracking data review)
Next Steps/Owners: Workplan Development

Timeline: Approximately 9 months once initiated

Special and Cross-Cutting Stage 1 Workplans

Heat Pump Market Effects Indicators Update for PY2024

Study Name: Heat Pump Market Effects Indicators Update for PY2024
Study Champion: TBD

Research Area: Special & Cross-Cutting NTG/Market Effects

Type of Study: Market Effects

Study Lead: TBD

Prioritization:

Applicable Fuel(s): Electric/ Gas/Qil/Propane
Applicable Sector(s): Both
To be billed to: Both

Underlying program/Initiative: Residential Existing Buildings, C&I Existing Building Retrofit

Overall Study Goal: The goals of the proposed PY2024 study, which will take place in 2025, are to provide
updated measurements of progress towards the market effects expected from the PAs’ support for heat
pumps sized and designed for residential use, size the PY2024 Massachusetts space conditioning and water
heating markets for these types of heat pumps and estimate the share of heat pumps in these markets,
measure PY2024 program penetration, continue to track the programs’ activities in the market since to assess

the PAs’ adherence to actions identified in their program logic models, and provide a qualitative of assessment
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of attribution for PY2024. The goals for the subsequent annual studies are similar but the studies vary By year.
(Note that heat pumps sized and designed for residential use are often installed in commercial settings. For

brevity, here we refer to these heat pumps as “residential duty” heat pumps.)

In a departure from the previous triennium, in the 2025-2027 triennium larger C&I units will be evaluated
under a resource acquisition framework. (Examples of the types of units that would be evaluated under such a
framework include VRFs, RTUs, and packaged terminal heap pumps.) It is the evaluation team’s understanding
that while currently there is an agreement to base heat pump impact accounting for the next triennium on
gross savings, the possibility of quantifying attribution in the future has not been ruled out. Absent a definitive
policy decision ruling out the need to quantify attribution in the future, during the 2025 to 2027 period the
evaluation team proposes to continue to gather the information needed to quantify savings from market
effects due to the PAs’ support for residential-duty heat pumps, regardless of the type of setting in which they
are installed. Doing so would enable the PY2025 study to yield preliminary quantification of market effects
from these types of heat pumps for PY2022 through PY2025 if needed, and also if needed to quantify them,
most likely in the PY2028 study.

Value of Study: In 2022, the PAs launched enhanced program support for residential and C&I energy
optimization with heat pumps. The intention of this effort was to generate substantial, sustained market
effects that would ultimately transform the Massachusetts markets for heating and water-heating equipment
to favor heat pumps. Per the recommendation from the joint report of the Heat Pump Market Effects
Indicators Baseline (MA22X06-B-HPMEIB or “Baseline”) and Interim (MA23X18-B-INTERIMHP) studies, in
March 2024 the PAs decided to undertake annual studies to track indicators of market effects from their
support for heat pumps and to size the Massachusetts residential and C&I space conditioning and water
heating markets. With the decision to evaluate support for larger C&| heat pumps under a resource acquisition
framework, this Stage 1 Plan lays out the overall research approach only for studies of residential-duty heat

pumps through PY2028. It also summarizes the approach for the PY2024 study.

In the Heat Pump Market Effects Indicators Baseline study, the PAs developed an approach to quantifying any
market effects that may accrue from their activities in the markets since the start of 2022 and gathered the
baseline (2021) data needed to quantify market effects in the future. Markets take time to transform, and
market effects should not be expected to accrue fast enough in a single program year—or even in the first
three-year cycle—to be measurable above the noise of other factors in the markets. Without this and the
other studies in this series, the PAs will be unable to assess the full scope of the programs’ influence on the

space conditioning and water heating markets.
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High-Level Description of Approach/Methodology: Page 113 of 142

The annual studies will offer timely insights into how quickly the heat pump markets are changing and into
perspectives on program attribution over time. These studies are meant to deliver information on the previous
years’ participants and markets by the end of the subsequent year, along with information on perceptions and
practices from supply-side actors for the year the study is conducted and delivered. Due to the programmatic
change described above, this and future studies will alter their tactics to focus more on collecting data about
residential-duty equipment installed in homes. However, they will include equipment installed in commercial

settings where efficient and pragmatic.

The study that this Stage 1 Plan describes will gather information about PY2024. It will launch in late 2024 or
early 2025 and will be delivered late in 2025. It includes:

e Collecting sales and market effects indicator data for both residential- and commercial-duty
equipment from participating distributors. (The questions about commercial-duty equipment will be
more limited than those about residential-duty. The marginal cost of including them is low compared
to the insight they can provide about progress in commercial-duty markets. In this study, we would

compile the commercial-duty sales data for future use, but not analyze the data.)

e Collecting survey data from PY2024 residential program participants and also analyzing the PY2024
results of relevant questions added to the residential Panel 8 general customer population survey that

Guidehouse will field as part of the next residential baseline study.

e Collecting survey data from installers of residential-duty equipment. The survey will be stratified by
respondents who primarily install equipment in residential versus those that install equipment in

either residential or C&I spaces.

e Obtaining and analyzing evidence of program activities in support of residential-duty equipment for

use in homes and C&I spaces.

e Tracking implementation of the IRA, the New England Heat Pump Accelerator, and any other heat

pump program support that could affect Massachusetts market outcomes.

We learned with the Baseline study that gathering and analyzing the data needed to support qualitative
attribution assessment and eventually quantify market effects is more complicated and requires more effort
than the evaluation team had anticipated. This study realizes cost savings in part by piggybacking data

collection about installations of residential-duty equipment in C&I spaces on a residential installer survey. By
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switching to a survey rather than interviews and narrowing the focus of questions about resilgla qcigllf‘d%ftylﬁz
equipment installed in C&I spaces, we expect this approach yield larger sample sizes at lower cost than the C&l
installer interviews conducted for the Baseline study. The study also realizes cost savings by not collecting data
from C&I customers. It reprises earlier data collection instruments and reporting conventions as much as
possible. This study and each of the subsequent annual studies will collect data to inform market sizing and
updated indicators of market effects to assess market progress from participating distributors, participating
installers of residential-duty equipment, and participating residential customers. The studies will also obtain
and analyze data from implementers to document program activity for assessing the PAs’ adherence to actions
identified in their program logic models. They will incorporate heat pump cost data from reviews of residential
invoices for the prior year (to be conducted as separate studies that feed into these) to track trends in heat
pump equipment and non-equipment costs over time. With the future uncertainty surrounding commercial-

duty heat pumps in the C&I market, the team will do its best to track what it can in case the PAs choose to

move these measures back into a market transformation framework.

For each group of survey respondents, each annual study will replicate a subset of questions from the Baseline
study to meet the studies’ goals of tracking key market effects indicators and sizing the residential-duty
markets for the previous year. As needed the annual studies will include questions about aspects of the
markets that might be moving more quickly or be of interest to the programs or certain stakeholders (e.g.,
costs and displacements). As appropriate the annual studies will include adjustments to obtain more explicit
estimates of fossil displacement rates or reflect lessons learned from the Baseline and subsequent studies. The
PY2025 and PY2028 studies will include the same questions as the annual studies but will replicate additional
questions from the Baseline study needed to quantify market effects per the quantification approach
developed in the Baseline study. This aligns with PAs’ three-year energy-efficiency planning cycles so that

results are available for inclusion in the three-year plan.

Note that the evaluation policy environment is in a period of rapid change. This plan may need to change in
response to future changes in the policy environment. For example, if it is decided that program support for
commercial-duty C&I equipment is to be evaluated under a market transformation paradigm after all, the

budget presented here would not be sufficient for the study design that would be needed.

Budget: $800,000-$950,000
Timeline: Q1 2025-Q4 2025
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Non-Residential New Construction (NRNC) Market Effects Indicator Update Study Page 115 of 142

Study Name: Non-Residential New Construction Market Effects Indicator Update Study
Study Champion: TBD

Research Area: Cross-cutting (NTG/Market Effects)

Type of Study: Market Effects

Study Lead: TBD

Prioritization:

Applicable Fuel(s): Electric/Gas
Applicable Sector(s): Cc&l
To be billed to: Both

Underlying program/Initiative: C&l New Buildings and Major Renovations (Paths 1 and 2)

Overall Study Goal: The goals of this study are to (1) develop an analysis approach to assess if Paths 1 and 2 of
the C&I New Buildings and Major Renovations Program (referred to here as the Non-Residential New
Construction or NRNC Program) are having the intended effects on the market, (2) remeasure indicators of
NRNC program activities and of market outcomes (market effects) for which baselines were set in the
MA20X12-B-NRNCMEB Non-Residential New Construction Market Effects Indicator Baseline Study, and (3)
operationalize and measure indicators for other expected NRNC market outcomes that were not measured
previously or gather any additional data that may be needed for future analysis. Another overarching goal of
this study will be to ensure, through updates to the NRNC PTLM, that all future market effects evaluation work
reflects changes in program design since the initial MA20X12-B-NRNCMEB study measured indicator baselines,
including the addition of dedicated heat pump fuel switching incentives and new building electrification
requirements. Indicator measurements will be used to assess market progress and provide information to use
in a future study to identify market effects from these program paths. As part of this study, the team will also
develop an approach to assess if the high-rise Passive House new construction program offering is having the
intended effects on the market. That assessment will use primary data gathered in a separate PH Indicator

measurement study.

Value of Study: Market effects from Paths 1 and 2 of the NRNC program must be identified in the market and
connected to program activities to conclude that the program is having the intended effects on the market. To
do that, PAs must ensure that they collect the information needed to track changes in the market and to
confirm that the program is operating in the market as intended in the program theory. This includes

periodically measuring indicators of market effects that would be expected from these program paths. Many
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market effects indicators are self-reported by market actors that the Program expects to inflﬁaé%ecéltﬁroefcwyzor
indirectly. Waiting too long to measure these indicators can affect how respondents recall their decisions and
the factors that influenced them. Also, an analysis approach needs to be developed to confirm that the
program is having the intended effects on the market, and this study will produce one. This study will also
produce an analysis approach for assessing if the High-Rise Passive House New Construction offering is having
the intended effects on the market but will not include measurement of indicators in that market, which will
occur in a separate study. Producing analysis approaches for both program offerings at one time makes sense
given similarities in program structure, market practices, and the market actors working in each market. Since
the MA20X12-B-NRNCMEB Non-Residential New Construction Market Effects Indicator Baseline Study
operationalized and measured baseline indicator values, the NRNC program has evolved to support
decarbonization with dedicated fuel switching incentives and new requirements around building fuel use. At
the same time, the market has been impacted by new Specialized Opt-in Stretch Codes that incentivize
electrification and introduce more stringent efficiency requirements. This study will revisit and update the
PTLM to ensure that all components (e.g., activities, indicators, outcomes) reflect the current program design
and market realities. Once this is completed, all data collection instruments, and secondary data analysis tasks

will be adjusted to reflect the new PTLM and indicators of program activities and outcomes.
High-Level Description of Approach/Methodology:
The study will entail the following tasks:

Task 1: Program Document Review and Implementation Staff Interviews

The team will fully catalogue all changes in NRNC program design and delivery and what key performance
indicators are being used by the program in order to update the program activities and indicators in the PTLM.
Conversations with implementation staff will confirm the specific activities in the field and what market actors
and organizations are being targeted. As part of this process, the team will review the PTLM with
implementation staff to identify components that are outdated, irrelevant, or occurring on different timelines

than originally anticipated.

Task 2: Review of Key Policy and Market Conditions

As internal program design and implementation topics are addressed the team will review recent policy and
energy code changes in Massachusetts to better understand how these changes impact the PTLM and
indicator measurement. For example, the original PTLM anticipated measuring market effects from “advances

in government building codes” as a long-term market outcome (7-10 years from program launch). However,
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1 142
three years after the program launched, Massachusetts developed the new Stretch and Spec]i)gﬁgedlz)%g-ln
Stretch Code that use thermal energy demand intensity (TEDI) metrics to prioritize improved building envelope
performance and reductions in operational carbon. These developments may require adjustments to the

program theory.

Task 3: Update PTLM, Including Activities, Indicators, and Outcomes as Needed

After collecting data on program and policy changes, the team will revisit the PTLM with program staff and
work with them to update key components where necessary, including activities, outcomes, and associated
indicators of each. This may require additional meetings with program implementation staff to ensure buy-in

from all relevant parties on the final changes.

Task 4: Develop a Market Effects Analysis Approach for NRNC and High-Rise Passive House

Before measuring indicators, the team will work with the PAs and EEAC to finalize a market effects analysis
approach for NRNC Paths 1 and 2. The team will also develop an analysis approach for the High-Rise Passive
House offering. We anticipate each program offering will use a similar approach with necessary adjustments
for unique attributes of each program offering and market sector. Our previous research indicated some
overlap in the firms and market actors active in each sector, and each program offering functions in similar
ways within each market. The chosen approach may impact the shape of and content of data collection
moving forward. To develop then approaches, the team will work with the PAs and EEAC to reach consensus
on the level of rigor needed (e.g., a qualitative assessment of program influence on market outcomes versus a
quantitative assessment of net savings from market effects) and consult the Massachusetts Action Plan for
Measuring Market Effects 3¢ and the ongoing heat pump market effects research that the NMR team is
performing for the PAs. Like the heat pump market effects research, this process will outline a schedule for
future market effects indicator measurements and other evaluation activities necessary to accurately track
changes to each market over time. This cadence will be informed by the PTLM and the timeframe by which
outcomes are expected to manifest in the market but will ultimately depend on the primary data collected in
this study and the changes in the market since indicator baselines were measured in the MA20X12-B-

NRNCMEB study.

36 Action Plan Measuring Market Effects FINAL 2019.02.15.pdf (ma-eeac.org)
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Task 5: Update the NRNC Market Effects Indicator Measurement Survey Instrument and Devle)z?gre) gle%glfm g%v

Data Analysis Plan

Once updates to the NRNC PTLM and indicators are complete and the analysis approach is set, the team will
revisit the survey instrument used in the MA20X12-B-NRNCMEB Indicator Baseline Study and add, remove, or
revise the survey questions as needed to account for new indicator measurements and any additional survey
needs identified in the analysis approach. The survey will remeasure indicators for which baseline
measurements were captured and also measure indicators that were not ready to be measured in the baseline
study. In addition, we will develop a plan and scope for indicator measurements that must be obtained from
secondary data and collect the necessary data to support those measurements. This will include data to
estimate program penetration in the NRNC market and updated measurements of new building energy use

intensities (EUIs) using billing data and tax data from the state and local governments.

Task 6: Collect and Analyze Updated NRNC Indicator Measurements

Once the indicator measurement survey instrument and secondary data analysis plan are approved, the team
will field the survey and conduct secondary data analysis. The survey sample used in the MA20X12-B-
NRNCMEB Indicator Baseline Study was updated and heavily augmented during the NRNC & MF Market Actor
Population Sizing Study (MA23X17-B-NRNCMS) and this new contact list should eliminate the need for further
sample development. The analysis will provide a comparison of updated indicator measurements to the
baseline measurements taken during the MA20X12-B-NRNCMEB and operationalize any new indicator

measurements added during this phase of the study.

Budget: $275,000-$375,000
Timeline: Q1 2025-Q4 2025

Non-Energy Impact (NEI) Gap Identification and Updates

Study Name: NEI Gap Identification and Updates
Study Champion: TBD

Research Area: Cross-cutting (NEIs)

Type of Study: Non-Energy Impacts

Study Lead: Ferit Ucar, NMR and Ben Crosby, DNV

Prioritization:
Applicable Fuel(s): Electric and Gas
Applicable Sector(s): Both
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To be billed to: Both Page 119 of 142

Underlying Program/Initiative: Residential New Homes & Renovations, Residential Coordinated Delivery,
Residential Retail, Income-eligible Coordinated Delivery, C&I New Buildings & Major Renovations, C&I Existing

Building Retrofit, C&l New & Replacement Equipment

Overall Study Goal: The study will assess and identify gaps in the Non-Energy Impacts (NEls) currently applied
to PA programs and updates needed to the existing NEI values. Planning discussions noted examples of such
NEls, including those associated with multifamily high-rise new construction, moderate-income and income-
eligible heat pump installations, pre-weatherization barriers, and electrification. The study will also investigate
the feasibility of leveraging current NEI results to develop generalized NEI factors that could reasonably be

applied to unresearched measures.

Value of Study: Massachusetts PAs have developed a volume of granular NEIs through several years of
rigorous research. This study will take stock of these NEls, performing a gap analysis for NEIs currently claimed
by the PAs across their portfolio of residential (including multifamily, low-income, and moderate-income) and
C&I programs. It will identify any NEI values that require updating and any measures that currently have $0 NEI
values due to lack of research, data, or resources. The study team will also work with the PAs and EEAC

advisors to identify new measures in the 2025-27 plans without NEI values.

The study will serve as an update to the NEI framework®’, TXC29 - Market-Rate Multifamily NEI memo®, and
TXC57%* (the NEI Reference table that the NMR team completed in 2018), informing future NEI research in
Massachusetts. It will include a database of current NEIs and their values and definitions; a summary of the
limitations of these NEIs and reasons why the PAs are able to claim them; and a listing of NEls prioritized for
additional research. The study team will work with the PAs and EEAC advisors to develop metrics with which to
prioritize the NEIs for additional research. The study will also attempt to identify NEIs that could be
appropriate to apply to unresearched measures using a general NEI factor or factors and assess the feasibility

of developing general NEI factor(s).

High-Level Description of Approach/Methodology:

The study will accomplish the following:

37 https://ma-eeac.org/wp-content/uploads/NEI-Framework-Study-Report.pdf
38 https://ma-eeac.org/wp-content/uploads/TXC29-MA-MR-MF-NEI-Phase-I-memo-FINAL-033018.pdf
39 https://ma-eeac.org/wp-content/uploads/TXC57 NEI-Reference-Table-Memo 190CT2018.pdf
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e Inventory the NEIs claimed by the PAs, Page 120 of 142
e Document measures and programs for which there are NEI gaps and inconsistencies,
e Identify NEI values that require updating, and
e Assess NEI research needs and options for unresearched measures suitable/not suitable for a general
NEI factor and for measures which currently have evaluated NEIs but for which some informational gaps
remain.
The PAs’ evaluation staff have also been taking stock of the NEI research completed over the years to identify
gaps and NEls that may need to be updated. The evaluation team will coordinate with the PAs and use the
information they have compiled as a starting point for this study. The evaluation team will arrange a meeting

with PA staff and BCR modelers to get a good understanding of how (and where in the spreadsheets) the NEls

are applied. The specific tasks include the following:

Task 1: Workplan and Project Management

We will develop a detailed workplan and hold working group meetings.

Task 2: Assess and Identify NEl Gaps

We will catalogue the residential and C&I NEI values already captured by existing Massachusetts residential
and C&I research. We will develop a matrix of NEIs, which will include NEI source dates and link NEIs to
measures, program/initiative, sector (i.e., residential, low-income and C&l), and beneficiary (i.e., occupant or
owner/landlord). We will develop an approach to identify programs and/or measures that represent gaps in
the existing Massachusetts NEI research, including any additional NEIs that haven’t been evaluated. We will
also identify any inconsistencies in the definitions and application of NEIs across similar measures and
programs and develop recommendations on how to align definitions and address inconsistencies. The study
will also highlight any NEIs that have outstanding issues or updates. We will make sure to leverage any work

the PAs’ evaluation staff have already done on this front.

Task 3: Identify NEI Values that Require Updates

After cataloguing residential and C&I NEI values already captured by existing Massachusetts research, we will
work with the PAs and EEAC consultants to develop criteria for identifying the values that must be updated
with more current data or further research. There are likely four types of updates:

e Adjusting for inflation/changes in cost,

e Adjusting for changes in documented assumptions/new research,

e Refining to align with new/clarified NEI definitions, and
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e Adjusting to account for previous decision making that was performed with limited tFr?\%eor I})L?gget.
For those that are straightforward to update, we will update the NEI values or propose ways to update them in
the BCR models. For example, the most recent residential heat pump NEI study recommended that the PAs
update the applicable NEI values when the results from the Mass Save Heat Pump Metering Study on the

percentage of homes with no-cooling baseline and the average tonnage per measure become available.

Task 4: Explore the Prospects for Developing Generalized NEI Factors

Having generalized NEI factors to apply to unresearched measures could help avoid difficult or expensive NEI
research while capturing realistic NEls for previously unresearched measures. However, it is not clear if this is
feasible. Such an effort would need to avoid overstating or misstating possible NEIs while also allowing for
reasonable judgements on the applicability of existing NEI data to unresearched measures. In this task, we will
investigate the feasibility of leveraging current NEI results to develop generalized NEI factors that can be

applied to unresearched measures.

Task 5: Assess and Prioritize Future NEI Research

We will assess and prioritize NEI research needs and options for unresearched measures and previously
researched measures with gaps. We will work with the PAs and EEAC advisors to develop metrics to prioritize

NEIs for additional research. This will inform future NEI research in Massachusetts.

Budget: $100,000-$150,000
Timeline: Q1-Q3 2025

Codes and Standards Compliance Support (CSCS) Initiative Follow-up Surveys

Study Name: Codes and Standards Compliance Support (CSCS) Initiative Follow-up Surveys
Study Champion: TBD

Research Area: Cross-cutting (Codes & Standards)

Type of Study: Process

Study Lead: TBD

Prioritization:

Applicable Fuel(s): Electric and Gas
Applicable Sector(s): Both
To be billed to: Both
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Underlying program/Initiative: C&| New Buildings & Major Renovations / Residential New Homes &

Renovations

Overall Study Goal: The primary goals of this study are to explore how the Codes and Standards Compliance
and Support (CSCS) Initiative training attendees have used what they learned after the trainings, whether they
attribute these changes to the trainings, and the areas of their practices that were affected. The study is also
meant to yield suggestions for improving the CSCS initiative going forward in order to ensure it is continuing to

positively impact code compliance and enforcement in Massachusetts.

Value of Study: The surveys that will be carried out via this study will assess the applicability of what is learned
through the trainings to everyday building practices and to enforcing the energy code. The results will inform
future CSCS program implementation with updated data on what is working well with the CSCS trainings and
what aspects of the trainings could be improved. The study will also yield insights into how the impacts of the
CSCS trainings may have changed given the update in the base energy code to the IECC 2021 with

Massachusetts amendments that started on January 1, 2023.

High-Level Description of Approach/Methodology: As with the previous CSCS Initiative process study, this
research involves designing, fielding, and analyzing a follow-up web-based survey of code compliance training
attendees, which would be sent to training participants several months after attending a training. The study
team will develop both residential and commercial survey instruments based on those used in 2022, updated
to address changes in the Initiative and new topics covered by the trainings. The team will coordinate with
implementation staff at the Program Administrators (PAs) and the CSCS vendor before finalizing the surveys to
better understand what data they collect from attendees and how that can be leveraged to reduce survey
length or augment our analysis. NMR will obtain input from PA evaluation staff and the Massachusetts Energy
Efficiency Advisory Council (EEAC) to ensure that the follow-up instruments cover issues the PAs and EEAC wish

to address and omit any questions that do not provide actionable feedback.

The study team will email links for the web surveys on a rolling monthly basis to trainees several months after
they attended a training to allow time for attendees to incorporate what they learned into their work. The
study team will ask training instructors to mention the surveys to trainees and encourage them to respond to
it. The study team will also offer a gift card as an incentive to complete the survey. The team will continue to
recruit respondents until we reach the anticipated survey completion quota of at least 25% of unique

attendees. This target is informed by response rates from the previous CSCS initiative follow up survey studies.
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The study team will deliver draft and final workplans and survey instruments, and draft and ﬁ%%?wr?tf)en
reports that summarize the findings from the surveys. The report will include results from previous studies to
show trends over time and will test for statistically significant differences between this and the most recent

study, as appropriate.

Budget: $125,000-$225,000
Timeline: Q1 2025-Q3 2025

Community First Partnerships (CFP) Evaluation

Study Name: Community First Partnerships Evaluation
Study Number TBD

Study Champion: TBD

Research Area: Massachusetts Cross-Cutting Equity
Type of Study: Process and Program Effects Evaluation
Study Lead: TBD

Overall Study Goal: The goal of this study is to conduct an evaluation of the Community First Partnership (CFP)
program and assess whether CFP interventions led to a lift in participation in CFP communities. This study will
review, and update metrics identified in the prior CFP evaluation and use the metrics to assess whether there
is an increase in participation in CFP communities, and if CFP interventions led to a participation increase. We
will conduct this study in two stages, 1) an evaluability assessment where we conduct a data review and
update the metrics used to assess potential lift, and 2) an evaluation to estimate potential lift in participation

based on CFP interventions.

Value of Study: This study will update the CFP program logic, key metrics, and assess whether CFP
interventions led to an increase in program participation for CFP communities. A previous evaluation drafted
metrics to assess program lift and conducted a baseline assessment. CFP program activity, which was ramping
up at the time of the last evaluation, is now sufficient to evaluate the program’s impacts. At the end of the
study, PAs will have a set of updated metrics and updated logic model, an estimate of potential participation
lift caused by CFP program activities, recommendations on data that needs to be tracked to create valid

metrics, and recommendations on how CFP can increase participation lift.
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We will work with the PAs to ensure the metrics assessment identifies the most critical metricsto aﬁow ora
longitudinal comparison.

High-Level Description of Approach/Methodology:

Evaluability assessment and refresh of metrics and program logic model. The evaluation team will review

program documentation, and prior evaluation documents to collate a series of metrics that track customers’
participation for both CFP communities and non-CFP communities. The team will then conduct staff interviews
to catalog all CFP program activities and understand if program activities logically link to short- and long-term
outcomes. We will gather data from multiple PA sources for this activity. We will also identify what data are
tracked that can be used to create viable evaluation metrics and provide recommendations on what data
needs to be tracked to calculate any additional metrics we add in this stage. As part of this evaluability
assessment, we will also assess whether the program interventions and data collected to date are sufficient to

quantify program participation lift.

Program process evaluation. The evaluation team will conduct a process evaluation based on questions the

program team wants answered to help optimize program processes. We will conduct in-depth interviews with

implementation staff and community organizations for this process evaluation.

Program effects evaluation. The evaluation team will conduct an evaluation to 1) understand whether program

interventions led to an increase in participation in CFP communities, 2) calculate program participation lift
attributable to CFP interventions, 3) identify which program interventions are most likely driving program
participation lift (if it exists), and 4) provide recommendations to increase program participation lift in CFP
communities. We will evaluate and calculate program impacts using a longitudinal comparison within each CFP
community. We will consider the feasibility of a “similar” community comparison approach and integrate that

approach if it supports, and does not bias, study results.

Budget: $200,000-$350,000
Timeline: 2025

Demand Response Stage 1 Workplans

Wi-Fi Thermostat Demand Response Participation Study

Study Name: Wi-Fi Thermostat Demand Response Participation Study
Study Champion: Kevin LaFlamme

Research Area: Residential Demand Response Research Area

Type of Study: Market Research
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Study Lead: Nicole Buccitelli
Applicable Fuel(s): Electric Only
Underlying Program(s): Residential Wi-Fi Thermostat Demand Response

Overall Study Goal: The Residential Wi-Fi Thermostat DR offering, known to customers as ConnectedSolutions,
aims to reduce peak demand of residential central air conditioning (AC) systems by directly controlling the
scheduled setpoints of Wi-Fi thermostats on specific days during the summer. Participating demand response
(DR) customers are provided incentives for providing the right to adjust their temperature setpoint during
events, as well as for access to their thermostat data. The Massachusetts Program Administrators also offer

energy efficiency rebates for Wi-Fi thermostats through various channels.

As such, there is ongoing interest by the MA PAs to increase DR participation overall and also among
historically underrepresented subpopulations (e.g., low-income customers, moderate-income customers,
renters, customers in designated equity communities). This study will identify opportunities to expand

participation in the Wi-Fi Thermostat DR offering.
The primary objectives of this study are listed below*:

e Understand and characterize the populations being reached and not being reached by the DR program

offering.

e Among non-participants, assess awareness of Wi-Fi thermostats and DR, and willingness to participate

in DR.

e Identify opportunities to increase program participation overall and among subpopulations of interest
(e.g., low-income customers, moderate-income customers, renters, customers in designated equity

communities).

e Identify opportunities to better leverage other Mass Save programs for more adoption (e.g.,

Residential Turnkey Services, Low-Income program).

e Assess which of these study objectives can be conducted internally by the PAs, then adjust the scope

of this study to best complement those efforts without duplicating them.

40 Guidehouse’s ability to answer certain research questions will depend on data availability.
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High-Level Description of Approach/Methodology:

The study approach is summarized in Table 4.

Stage 3 Planning

Program
Participation
Data Analysis

Wi-Fi
Thermostat DR
Enrollment
Pathways and
Process Review

Table 4. Evaluation Approach

Based on Stage 1 Plan, develop details related to study approach, timing, and
budget.

Details will include data sources to answer research questions associated with the
study objectives.

Submit draft to the PAs and EEAC for review.

Finalize draft based on PA and EEAC feedback.

Analyze Wi-Fi thermostat DR program participation (geographic, demographic) to
identify common characteristics/attributes of participants.

Analyze Wi-Fi thermostat EE rebate data (geographic, demographic) to identify
common characteristics/attributes of those who have eligible Wi-Fi thermostats but
who are not participating in DR.

Characterize the remaining/general population of residential customers who may or
may not have an eligible Wi-Fi thermostat(s) and are not DR participants.

The data analyses described above will be augmented by demographic information
collected through Non-Participant Research (Task 4). We will also review
demographic information collected through DR offering participant surveys
conducted for evaluations in 2019 and earlier.

Primary Data Collection: N/A

Data: Wi-Fi Thermostat EE rebate tracking data, DR offering enroliment tracking data,
residential customer billing data

Review residential EE Wi-Fi thermostat incentive pathways and program go-to-
market approaches (material review, supplemental discussions with program
staff/vendors).

Review DR program go-to-market strategies and enrollment steps (material review,
supplemental discussions with program staff).

Analyze/explore EE incentive date, DR enrollment date, marketing communications
and outreach to understand how DR participants may have joined the DR program
and including whether current processes and go-to-market strategies turned an EE
Wi-Fi thermostat addition into a DR enrollment.

Identify opportunities to better leverage other Mass Save programs or activities for
more adoption of Wi-Fi thermostats and DR program enrollments.

Primary Data Collection: Discussions with program staff and vendors, as needed
Data: Wi-Fi Thermostat EE rebate tracking data, DR offering enroliment tracking data,
Wi-Fi Thermostat EE rebate and DR offering marketing communications tracking data
and/or analytics (as available)
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e DR near-participant and drop-out research to understand reasons for not/no longer
participating — survey or interview those who started but did not complete the
enrollment process, as well as those who were enrolled but dropped out of the
program (note: if program tracking data includes reason for unenroliment, a review
of this data may be sufficient).

e Surveys/interviews with two cohorts of non-participants to understand barriers:
those who have Wi-Fi thermostat(s) and those who do not. Efforts would also be
segmented by specific subpopulations — e.g., market rate, low-income, moderate-
income, renters, customers in designated equity communities, PAs. These surveys
seek to ascertain information about customer cooling and heating system types.
Large enough samples will be targeted such that demographic information collected
through these surveys can be expanded to the population of non-participants and
used in conjunction with program tracking and customer data (Task 2) to
characterize populations that are underrepresented in the DR offering.

Non-Participant
Research

Primary Data Collection: Surveys/interviews with DR offering near-participants,
surveys/interviews with DR offering drop-outs, surveys/interviews with non-participants
who have received EE rebate for Wi-Fi thermostat, surveys/interviews with non-
participants who have not received an EE rebate for Wi-Fi thermostat

Data: Wi-Fi Thermostat EE rebate tracking data, DR offering enrollment tracking data,
residential customer billing data

Reporting e Reporting will include a draft presentation, and draft and final report.

Budget: $200,000-5260,000

Timeline: March 2025-March 2026

Next Steps/Owners: Guidehouse team to create Stage 3 Plan that reflects any comments from the
Stage 1 Plan, including potential budget and timeline, based on feedback from

PAs.

SUPPLEMENTAL INFORMATION A: POLICY RESOLUTIONS

EM&YV Policy Resolution — Attribution

Policy Directive

EM&YV study results should not reduce the attribution of savings to the Mass Save® programs when
participating customers also leverage federal, state, and local initiatives and/or funding or were motivated by
complementary marketing or other awareness campaigns outside of Mass Save. EM&V reports on attribution-
related issues should be as clear as possible about exactly what attribution-related outcome is being

measured, and how leveraged initiatives and/or funds have been treated analytically.
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Current Practice
The PAs have used a multitude of methods for over 15 years to conduct NTG studies. Every NTG study
conducted to date in MA has estimated the extent to which Mass Save alone caused the observed outcomes.

This aligns with general industry practice.

The methods used today do vary slightly by sector and program but can broadly be categorized as determining
influence of the Mass Save program (incentive and assistance), most commonly utilizing either self-report
approach® (SRA) or structured expert judgement in a Delphi panel. Quasi-experimental analysis of sales data
has also been leveraged in the past. Negotiation and stakeholder processes are involved in the development of
many of the prospectively applied NTGRs. For electrification, the EMC is utilizing theory-based evaluation to

draw qualitative conclusions about attribution in the market effects study.

The Delphi panel approach has been used for multiple studies, particularly for programs that are expected to
impact both participants and nonparticipants, or have complex market relationships for decision making,
codes, or for which substantial market transformation may have already occurred. For some evaluations, the
Delphi approach is used in combinations with other methods as a means to triangulate information to identify
program attribution. The Delphi panel approach has been used with the new construction programs to date. In
the most recent C&| New Construction NTG study, in-depth interviews (IDIs) with project customer
representatives and project design teams are adapted from surveys designed to employ the SRA. The Delphi
approach and the SRA each offer distinct advantages and limitations. The SRA approach, because it focuses on
primary data from specific participating projects, provides a more limited investigation of spillover, including
non-participant spillover and participant “unlike” spillover. However, the SRA does support a deeper dive into
individual projects which is important in a program where annual participation is relatively low and large

individual projects have noticeable impacts on program performance.

The SRA approach focuses on completing project-specific interviews. Frequently, two interviews are completed
per project — one with a customer representative and one with an “influential vendor,” if identified by the

customer — to maximize insight into project outcomes and mitigate the impact of poor recall. The evaluation

41 SRA for C&l projects outlined in TXC49 Massachusetts Sponsors’ C&I Programs Free-Ridership and Spillover Study (TXC 49) and
relevant updates in the C&I Prescriptive and Custom Net-to-Gross Omnibus Study (MA20X07-B-CIOMNINTG); battery for residential
projects from Consistent Methodology for Self-Reported Residential Net-to-Gross Measurement (MA19X03-B-RSRNTG) and Residential
Self-report Net-to-Gross Methodology Update and Sensitivity Analysis (MA21X22-B-RSRNTGUP)
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teams have typically attempted to calculate a participant freeridership score with two compon%n%s: anintent
score and an influence score. The intent score incorporates a series of questions to determine whether, in the

absence of the program incentive or assistance from the PA, the respondent:
* would have purchased any type of equipment at the same time, a later date, or not at all (timing)

¢ would have purchased the same, lesser, or greater quantity of the high-efficiency equipment

(quantity)
¢ would have purchased the same or lesser efficiency equipment (efficiency).

The influence score is derived from questions that ask the participant how influential different program
attributes were in the participant’s decision to install the high-efficiency measure through the program. The
number of program attributes vary depending upon the program’s design. The evaluator generally reviews
logic models and program theory to inform the list of elements to include. The more typical elements
programs used to influence customer decision making include information; incentives or rebates; interaction

with program staff (technical assistance); building audits or assessments; and financing.

Other methodological refinements have been adopted to better capture a broader range of program influence
(beyond incentives and technical assistance) in the NTGR estimation. In the C&| Omnibus study, for example,
the initial freeridership score is adjusted for influence of technical assistance or an audit, dual-fuel projects,
and past participation. In the recent C&I New Construction NTG study, the PAs had flagged the possibility the
original study methodology may have not adequately captured program influence derived from activities or
offerings other than incentives and technical assistance. While speculative in nature, the implication was that
free-ridership (FR) and spillover (SO) questions used in the self-report methodology may overlook the
influence of program activities that increase awareness, understanding, and acceptance of efficient measures
and practices among all relevant stakeholders. As a result of these conversations, the evaluation team added
questions to the NTGR battery to ask interviewees about a broader range of program activities and strategies

that may have impacted the decision to pursue low EUls and/or fuel-switch on a specific project.

Resolution

As part of the SEP Special & Cross Cutting planning meeting, the EMC facilitated a preliminary discussion on
interpretation and possible responses to the directive that EM&V study results should not reduce attribution
where the PAs are encouraged to integrate all available initiatives and funding opportunities. It was

determined the 2025-2027 Term will continue to include some NTG studies, while the policy directive will
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impact the scope and scale of the studies. In two additional meetings held on June 20 and Jury?%? iagé?,fl:lﬁzstaff
from the evaluation, strategy and planning teams, a representative from DOER, and EEAC consultants met to
reach consensus on what comprises a complementary initiative, how to allocate resources for attribution
studies in the 2025-2027 Term, which NTG results to carry into the 2025-2027 Term, and how to amend the

methodology for future NTG studies. These items are summarized below.

Complementary initiatives are inclusive of federal tax credits, funding from the Inflation Reduction Act, state
building code, other state programs and awareness campaigns, technical or financial support from MassCEC
and Mass Housing, more stringent municipal codes (stretch code), local ordinances,** municipal gas bans, and
other local programs and awareness campaigns. Complementary initiatives are not, however, limited to this
list as the number of new initiatives and interventions have proliferated over recent years and could continue
to expand in the future. It may be beneficial for the PAs to begin tracking complementary initiatives, and

evaluation can support this effort upon request.

Resources allocated to the study of attribution in the EM&V program throughout the 2025-2027 Term should
be reduced from past terms. Evaluation should reduce spending on attribution studies across the board, and
where attribution studies are deemed critical, evaluation should seek to shift spending from quantification of

attribution to more qualitative assessments of attribution.

The study methodologies and application of Net-to-Gross Rates moving forward will be dependent on the

program type. In general, programs will fall into one of the categories below.*

e Market Transformation Programs: Programs that are considered market transformation programs,
including electrification of residential style heating equipment, Residential New Construction and the
Residential Renovations & Additions program, Non-Residential New Construction Paths 1 & 2, and
other programs that are identified as market transformation initiatives, will not be subject to NTG
adjustments during the 2025-2027 Term. Instead, as noted in the market transformation section, these
programs will be evaluated based on their effectiveness in accelerating market transformation, rather
than through a traditional resource acquisition NTG approach. Theory-based evaluation to draw

qualitative conclusions about attribution for MTIs will continue to be valuable.

42 Building Emissions Reduction and Disclosure (BERDO) and Building Energy Use Disclosure Ordinance (BEUDO), for example

43 It’s also possible that certain programs can have measures that fall across multiple categories (e.g., include some measures that
utilize a resource acquisition approach and other measures that are treated as market transformation). In those cases, the attribution
approach may differ based on the measure.
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e Low Income Programs: Consistent with prior years, Low Income Programs will also no%glge sut())erct to

NTG adjustments.

e Resource Acquisition Programs with Complementary Initiatives: For resource acquisition programs
where customers may have an opportunity to leverage complementary federal, state, or municipal
initiatives (defined above) along with PA incentives and program support, EM&V study results will not
reduce attribution of savings to PA programs in the 2025-2027 term. This will be accomplished by
requiring that any NTG studies for these programs that are commissioned in the future look at the
aggregate impact of all the initiatives combined (i.e., do not attempt to disaggregate the impacts into

PA vs. other efforts).

Amendments to the current battery of survey and interview questions to determine what the
participant would have done absent the combined interventions, as opposed to absent the Mass Save
intervention alone, are needed. In the 2025-2027 Term, the EMC will commission a study with the

following objectives:

o Explore how to best modify the NTG survey questions to most effectively capture the

combined effects of all initiatives; and
o Update the NTG methodology and self-report battery to reflect the identified best practice.

This study will be conducted by the Special & Cross Cutting evaluation vendor. In alignment with the
policy, the EMC does not anticipate any new NTG studies initiating early in the term. This study will be

noted in the SEP narrative, but a Stage 1 workplan will not be developed at this time.

The working group did review a preliminary list of complementary initiatives and discussed the extent
to which those initiatives may have impacted NTG results for resource acquisition programs that will
be applied to the 2025-2027 plan. There was consensus from the group that many of the pre-existing**
interventions were likely to have limited effects on current NTGRs for prospective resource acquisition
programs. The working group therefore agreed that no amendments to the latest NTG results are

required, and that these results should be applied to the plan as is.

44 As IRA funding had not yet been distributed at the time projects that have been evaluated in NTG studies were completed, it was not
included in the list of pre-existing initiatives that were considered. While penalties for failing to comply with BERDO are high, the
working group discussed and determined there was likely minimal impact of BERDO on the statewide aggregate NTGRs for existing C&I
buildings, which leverage projects that closed in 2022. Evaluation can monitor the impact of local ordinances like BERDO by stratifying
NTG samples by location in future studies, if desired.
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e Remaining Resource Acquisition Programs: The programs that do not fall under any ofthe above

categories will be subject to NTG adjustments using traditional approaches and techniques as in prior
years. The scope and frequency of NTG studies for each program will be determined based on factors

such as contribution to savings and uncertainty (e.g., assessed based on length of time from a prior
study, consistency in program design or incentive levels, market conditions, and stability of NTG ratios
across prior studies). Programs that have a low contribution to savings and/or low uncertainty will be

subject to less frequent, lower rigor, and possibly negotiated NTG ratios. For complex projects that

may include both market transformation elements and resource acquisition elements, evaluations will

need to identify the separable components of influence to develop appropriate attribution factors.
Additional Value of Attribution Studies

The PAs recognize that program-oriented attribution-related studies looking qualitatively or quantitatively at
program intervention influence on customer behavior can be helpful for program design and program redesign
going forward, helping the PAs make decisions around how to invest future program dollars in different kinds

of interventions.

EM&YV Policy Resolution — Stipulated Baselines

Policy Directive

The equitable delivery of the Plans is a priority, and the Plans will include equity initiatives designed to improve
participation by historically underserved populations. The EMC should work with program implementers and
DOER to identify areas, programs, or initiatives where stipulated baselines would help to overcome existing

program and market barriers in historically underserved populations.

Current Practice

Today, baseline determination practices vary depending on sector and program track.

Most prescriptive measures use empirically derived baselines, generally based in an overall framework for
establishing market event and standard practice within that market event. ISO New England requires that
baseline for efficiency projects be defined by the applicable efficiency code or standard or “industry standard

practice” (ISP) if there is no code or standard, or if the ISP is more stringent than the relevant code or
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standard.® The EM&V framework defines ISP as the equipment or practice specific to the application or sector

that is commonly installed absent program intervention. This requires theoretical judgment, as market
behavior without programs cannot be observed directly. In many cases, the ISP can be characterized as the

most commonly installed relatively lower efficiency option without program intervention.

Custom C&I project baselines are determined through a preponderance of evidence as outlined in the C&l
Baseline Framework. In these unique technology-application combinations for which there is neither code,
standard, nor broader market from which to establish an ISP, the baseline must directly reflect what the

particular customer otherwise would have done absent the measure.

The EMC has interpreted a stipulated baseline to be an assumption that overrides the current EM&V

assumption, rooted in the existing framework.

SEP Discussion and Proposals

Use of stipulated baselines typically reduces barriers to participation by ensuring robust incentives can be
provided for projects that may otherwise be assigned a code/ISP baseline and correspondingly smaller
incentives. However, when the programs utilize a stipulated baseline for a particular segment of the
population that is less efficient than the global ISP assumption that has been derived empirically through a
study, there is the potential to over-state savings. This is true both for the particular sub-group involved and
for the population as a whole (the latter because the global estimate that was empirically derived includes a
mixture both of subgroups that are more and subgroups that are less efficient than code, but we are adjusting
our assumptions only for the latter subgroups). The EMC facilitated discussion between representatives from
the PA evaluation, residential implementation, C&I implementation staff; DOER; and the EEAC consultants (the
“working group”) over the course of three working group meetings (June 24, July 16, and July 31, 2024). In
those meetings, the working group discussed where stipulated baselines could help overcome some program
barriers for underserved segments of the population and how EM&V could ensure limited overstatement of

impacts by the programs.

To guide the discussion and resolution process, the working group broadly characterized proposed baseline

assumptions as meeting one of the following conditions:

45 Section 6 of the ISO New England Manual for Measurement and Verification of Demand Reduction Value from Demand Resources
Manual M-MVDR. This framework interprets that “applicable” could in some cases include pre-measure existing conditions.
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1. The working group agreed there is a compelling case of enough empirical or anecdotal evidence to

support a stipulated baseline for the full 2025-2027 term;

2. The working group agreed there is some empirical or anecdotal evidence to support a stipulated

baseline to be applied prospectively until the baseline can be assessed by EM&V;

3. The working group agreed there is little empirical or anecdotal evidence to support a stipulated

baseline beginning in 2025 but there is interest from a working group member to study the issue

empirically in the 2025-2027 term;

4. The working group agreed there is little empirical or anecdotal evidence to support a stipulated

baseline beginning in 2025 and the working group did not decide to pursue dedicated research at this

time.

The baselines considered and a summary of the decisions made are presented in the table below.

Sector Baseline in Condition Decision & Next Steps
Question
Residential | Heat pump Condition 2 While EM&V does not currently have empirical evidence to
baselines for support applying the low-income baselines to moderate
moderate-income income, there is anecdotal evidence that customers do tend to
customers move between the low- and moderate-income brackets so it is
possible that moderate income customers face similar
constraints as low-income customers. The working group
agreed to stipulate the low-income heat pump baselines,
which reflect existing conditions for the full life of the
installed equipment, for the moderate-income customer
segment, beginning in 2025. When there is a large enough
volume of moderate-income projects from which a
prospectively representative sample can be derived, evaluation
should study moderate-income heat pump baselines
empirically and update the baseline assumption.
Cc&l HVAC system Condition 1 There is anecdotal evidence that these select facilities in equity

baselines for
schools, municipal
buildings, and local
small businesses
(non-national chain)

communities have different HVAC system baselines from the
industry standard practice, as these customers are more likely
to repair existing equipment than replace it. The working group
agreed to a stipulated dual baseline assumption, where the
first period baseline reflects the existing conditions for 2/3 the
EUL of the installed measure. The second period baseline will
be the ISP HVAC system. This baseline assumption applies to
this subsegment of the population even if the existing
equipment is older than its EUL.

Before the end of the 2025-2027 term, the PAs and
stakeholders will evaluate learnings from serving participants in
this population subsegment to determine what EM&YV should
study and how the baseline assumption can be updated in
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advance of the 2028-2030 term. The working gfg@f‘p
acknowledged that there will be challenges in studying the
persistence of participants’ existing conditions empirically as
participants will have replaced the equipment in question.
Research on the persistence of the existing conditions will likely
entail non-participant research.

Implementers and program staff should help facilitate data
collection to inform prospective baselines that may be applied
beyond the 2025-2027 term. This could include program staff
collecting data from participants in this subsegment related to
the location of the facility in which the project is completed, the
economic conditions of the building owner, age of equipment,
maintenance history, maintenance costs, capital expenditure
plan, how likely it is the capital plan will get funded, and
availability of replacement parts.

baselines for renters

Residential | Potential below- Condition 3 Implementation working group members expressed an interest
code construction in exploring construction practices for affordable housing and
practices in rental properties. The Residential New Construction (RNC)
affordable housing evaluation working group is considering a potential follow up
or rental properties study to the recently completed RNC Baseline Study

(MA23R60). Ability to complete the analysis is contingent on
availability of data that can identify affordable housing units
and ownership status.

Residential | Heat pump Condition 4 Whether a customer is a renter or in a lower income bracket is
baselines for LOTE more likely to drive outcomes than language preferences. The
customers most recent heat pump baseline research was conducted as

part of the 2024 Residential Heat Pump Metering Study via
participant surveys. Those surveys were not administered in
customers’ preferred languages. There is an opportunity for
future surveys to be administered in customers’ preferred
languages. The implications of doing so will be considered in
the scoping of the next participant survey, in alignment with
the EM&V Equity Framework.

Residential | Heat pump Condition 4 The most recent heat pump baseline research was conducted

as part of the 2024 Residential Heat Pump Metering Study via
participant surveys. Those surveys did ask about
rental/ownership status and identified less than 1% of
respondents as renters across two survey waves. There have
not been enough heat pump projects in rental homes at this
time to derive a renter-specific baseline.

As part of the discussion on the stipulated baselines directive, it was noted that not only in underserved

segments of the C&lI building population, many Commercial and Industrial buildings, as well as common spaces

in Multifamily buildings, have below code ventilation practices. For the PAs to serve these customers with

HVAC or ventilation measures, the facilities’ ventilation practices must first be brought up to code. Using the

pre-existing ventilation conditions in the baseline for estimating impacts of HVAC and ventilation measures- for

buildings that have below code ventilation practices that need to first be brought up to code- will increase
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energy use, resulting in an electric penalty for the programs. This poses a challenge for the P]/is%n adequately

serving these customers.

Regardless of actual conditions on-site, to enable the PAs to best support customers in HVAC and ventilation
upgrades, the PAs should use code-compliant ventilation practices in the baseline for estimating impacts from

relevant HVAC and ventilation measures for all C&I and multifamily buildings.

PA implementers are permitted to leverage the stated baseline adjustment guidelines with an agreement
amongst stakeholders that these assumptions will not be subject to ex-post evaluation/review. This

determination applies to projects that are subject to an evaluation on or after August 15, 2024.

EM&YV Policy Resolution — Market vs. Program Driven Events and
Infrastructure Investments

Policy Directive
e The EMC should establish procedures for differentiating between market-driven and program driven-
major renovations recognizing that from a policy perspective the expectation is that the PAs will work
with customers to develop long-term investment plans to generate major renovations of facilities to

drive deeper investment into building envelopes, HVAC systems and electrification.

e The EMC should establish protocols for identifying program driven vs market driven code triggering
events pertaining to a specific building component, such as building envelope. The current code
requires that once envelope is touched, it must be brought up to code. A literal interpretation of this
requirement would indicate that the PAs cannot pursue envelope upgrades with customers as
once triggered, code would require them. Clarification is necessary to better align

baseline determination with policy objectives.

e The EMC should establish a methodology to determine the aggregate lifetimes of investments more
appropriately in major revamp of commercial systems. Where primary energy-using equipment may
last for only 10-15 years, investment in revamping distribution systems and other similar capital

upgrades may last significantly longer.

Current Practice
Current practice varies by sector and program track (C&I vs. Residential, Custom vs. Prescriptive, etc).

Residential
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Until the completion of the 2020 Residential Renovations & Additions Market Characterizaticl))r%%eh}éz“@,fall 2
residential renovations measures used an existing conditions baseline, therefore presuming all renovations
projects were program-driven in the estimation of gross impacts. Through the 2020 study, EM&V studied the
overall mix of market events in the program, and developed a blended industry standard practice baseline that

reflects a mix of event types, which is currently used by the program today.

To identify ISPs, building contractors were invited to focus groups. Derived from the contractors’ responses to
qguestions about market practices, wall insulation was assigned a code baseline, air sealing and duct sealing
were assigned existing conditions baselines, and various HVAC measures were assigned replace-on-failure
(ROF) baselines. Contractors identified that air and duct sealing were not as likely to be included in a
renovation project scope because there are no specific code requirements tied to these measures. These are

the only renovations measures that require site-specific considerations.

C&l

C&I evaluation protocols related to baseline determination are grounded in the C&I Baseline Framework,
although practices may vary depending on evaluator interpretation. In current C&I evaluation practice, it is not
uncommon that an entire renovation project is determined to be market-driven - effectively assuming if the
customer would have completed a part of the renovation anyway absent the program, the energy upgrades
would have required code compliance. Because renovations will typically be reviewed by the local MA building
department in the context of the current code, for renovations that are determined to be market-driven,
oftentimes in practice all measures as part of C&I renovations that go through the new construction program
are assigned ISP baselines. This baseline determination also aligns with the historic program theory of the
renovations program, which sought to drive incremental efficiency improvements in already underway
renovation projects. This practice is a bit of a deviation from what is written in the C&I Baseline Framework,

which states:

“there is one exception to this general rule: If the sole purpose of the event that triggers the loss
of grandfathering is the efficiency measure itself, then the preexisting condition is the baseline and
the measure baseline should be determined using the early replacement flowchart. This is because the

baseline at the time of decision-making was in fact the preexisting condition.”

46 NMR Group, Inc. (2020) RLPNC 18-12: Renovations and Additions Market Characterization and Potential Savings Study. See Appendix
G.
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Today, this section of the framework reflects the extent of the formal protocols for determination of market v
program driven major renovations in C&I evaluation®’. For larger custom projects, evaluators ask a series of
guestions of customers in an interview during an onsite to gain an understanding of other renovation activities
that were concurrent with the energy project. Baselines are assigned given the evaluator’s best judgement
based on the project files and the responses given during the interview. For smaller or prescriptive projects,
less rigor is employed given the generally smaller scope of the evaluations. Typically, via survey, customers are
asked if the program measure was installed “as part of a major remodel or tenant improvement project”. If the
customer answers yes, they are automatically skipped out of the survey questions related to the pre-existing

conditions and are assigned a new construction (code/ISP) baseline.

Given the renovations program theory has been related to incremental efficiency improvements and existing
building projects have not to date been nearly as comprehensive as they are planned to be moving
forward/next term, it has historically been clearer which projects were renovations and belonged in the new
construction program, and which were retrofits and belonged in the existing buildings program. The grey area
between the two seems to be more prominent today given the forward-looking drive to more comprehensive

projects in existing buildings.

There will be two equally important impact accounting effects of improperly characterizing a measure in a
renovation project as market or program driven: underestimating impacts from program-driven renovations
that are categorized as market-driven, and overestimating impacts from market-driven renovations that are
categorized as program-driven. To characterize whole renovations as market-driven and use that
determination to assign energy project baselines can be limiting, effectively rendering many comprehensive
energy projects ineligible for existing conditions baselines and correspondingly higher incentives. On the other
hand, where deep, existing building projects are driven by non-energy purposes, inappropriately assigning an
existing conditions baseline will result in the PAs using ratepayer funds on free riders and overclaiming gross

impacts.

While it is obvious which baseline (preexisting conditions or code/ISP) is applicable for many projects, there is
a growing number of projects where there is less certainty about the appropriate baseline. For example, where
a customer is only making envelope improvements to the building and nothing else, and receives an incentive
for the upgrade, this would trigger the application of current code requirements. However, for energy
efficiency and decarbonization program evaluation, this is a retrofit that should use a preexisting conditions

baseline (not code/ISP) because the envelope improvement itself is what triggered application of the new
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code. On the other hand, if a customer is renovating the majority of an older office building bé eresr?e?/v
tenants move in and the project involves refinishing several surfaces, knocking down walls to change the
space, and replacing energy-using systems (including HVAC and lighting controls measures) as part of the same
overall project, under the current baseline framework and evaluation practice the energy projects would be
assigned a code/ISP baseline. This is because the event that triggered code® was the market-driven renovation

of the space, not “the efficiency measure itself.”

There are, however, more complex renovation-code-energy project interactions that require more explicit
protocols for consistent baseline determination. For example, in older building stock across the state, more
repairs made all at once are more likely to be classified as major renovations and be assigned industry
standard practice or code baseline instead of an existing conditions baseline. As the programs seek to drive
deeper retrofits in existing buildings, especially in aging building stock, incorrectly characterizing a project as a
market-driven renovation will limit PA support for projects in greatest need. Examples like this highlight the
importance of a framework that can be consistently applied with flexibility to accommodate various edge
cases, and careful framing of interview or survey questions used to determine the intent of the project and the

influence of the program.

PA-Proposed Resolution

The PAs affirmed preference for continuing the current practice of applying the existing ISP for residential
single-family projects going through the Renovations & Additions program. The residential single-family
protocols will not change for the 2025-2027 term. For existing buildings, the working group has drafted the

following determinations.

Determination 1 applies to measures occurring in existing C&I buildings, existing multifamily high-rise
(MRHR) buildings, and existing C&I buildings that are redeveloped into residential multi-family dwellings. It

does not apply in any ground-up new construction or additions.

1. For custom and prescriptive envelope measures, the pre-existing condition is the baseline condition.*®
This is predicated on an agreement to conduct a study assessing the prevalence of market driven

envelope upgrades going through the program and establish an adjustment factor for envelope

48 The baseline framework does not detail the exception as the “event that triggers code” (as is used here) but as “the
event that triggers the loss of grandfathered status of facility systems relative to current codes and ISP]”. The “event that
triggers code” is the primary interpretation of the language in the framework used by evaluators today

49 Envelope measures include insulation, fenestration, and air sealing.
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measures, once there is a large enough volume of projects from which a prospectlveﬁ?ggpres(e)n%atzwe
sample can be derived. The study shall produce one or more adjustment factors to be applicable to all
envelope measures in existing buildings, regardless of program or market transformation initiative

framing, potentially by program track. The factor(s) will be applied to the next available plan.

Determinations 2-4 apply to measures occurring in C&I existing buildings. They do not apply in ground-up

new construction or additions.

2. Asinfrastructure redesigns associated with custom electrification projects in existing buildings are
likely to persist longer than the electrification equipment itself, the infrastructure investment should
be accounted for in a measure life adjustment for the first-time replacement of the fossil fuel
equipment. A multiplier or adjustment factor for the measure life that scales up with the infrastructure
investment and/or proportion of infrastructure investment to total project cost should be applied to
the fuel switch.

a. PA data on the range of infrastructure upgrades and their associated costs is limited.
Evaluation will conduct a study to assess the costs associated with redesigning the existing
distribution infrastructure- as well as the proportion of total custom electrification project cost
that is allocated to redesigning distribution infrastructure- for a range of project equipment,
sizes, and configurations. This study should be completed before July 1, 2025. The results of
that study will be used to facilitate the development of measure life adjustment factors that
can be used to reflect the persisting benefits of the infrastructure upgrade beyond the life of
the heat pump equipment. The measure life adjustment factors should be developed by a
working group of PA implementers, evaluators, engineers and the EEAC consultants.

3. For custom electrification projects, the baseline fuel should be the preexisting fuel. The baseline
equipment type assumed for switching from fossil fuel to electric heat pump to supplant all or part of
existing heating services should be the existing heating system type. Where cooling is also supplanted
in part or in full, the baseline cooling equipment type is the existing cooling system type. These heating
and cooling equipment baselines apply to both lost opportunity and early retirement events. For
custom and prescriptive electrification and non-electrification HVAC projects, the baseline HVAC
control system and operation is always the pre-existing control system and operation. C&I heat pump
baselines not explicitly covered by this agreement will be determined using existing EM&V frameworks

and practices and applied to the following program year as with other impact parameters.
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Regarding assumptions for the efficiency of baseline equipment, the parties agree thaalggug}[o% uél
switching projects will use a single efficiency baseline. An existing efficiency baseline will be used if PAs
confirm that the replaced equipment was operational at the time of replacement and an independent
agency (e.g., a TA vendor) provides qualitative statement about the operation/condition of the
equipment which supports the claim that the customer would have continued to use this equipment
for the foreseeable future. This statement would be based on a site visit and discussion with facilities
personnel, visual inspection of equipment, and maintenance logs (if available) and can be provided as

an affidavit by the customer or the customer representative who completes the project application.

An ISP Efficiency baseline will be used in an affidavit from the customer or customer representative
affirming the viability of the pre-existing HVAC equipment cannot be provided at the time of fuel

switching.

Before the measure life adjustment factors are finalized®, an ISP efficiency baseline may also be used
if there is “significant investment” in the infrastructure supporting the HVAC system distribution
limited to the following scenarios:
a. Redesign from steam to hot water of all or part>! of the distribution infrastructure between
buildings on a campus as part of a central plant electrification process
b. Redesign of all or part® of the hot water distribution within a building
c. When the measure life adjustments noted in determination 2 are developed, all baseline
efficiency assignments for electrification projects covered in this agreement will be dependent
solely on the customer or customer representative affidavit. After the measure life adjustment
factors are finalized, an ISP baseline should not be assigned based on the distribution
conditions noted above.
4. For custom HVAC and other measures at a site where the pre-existing equipment is at or beyond the
established useful life and/or for which the PA wishes to establish the pre-existing condition as

baseline:

50 At which point the measure life adjustment factors described in determination 2 will supplant the ISP baseline assignment based on
distribution infrastructure investment described here.

51 partial steam distribution conversions would be relevant where a building has multiple zones or HVAC systems, and there is full
displacement at the zone/system level, but not the building level.

52 Includes fan coil unit redesign for water loop temperature changes that enable electrification.
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a. Establish a standard protocol for documentation of equipment viability and gaar%eallr?%gﬁﬁéz—
established through an agreement between PA implementers, evaluators and engineers, the
C&Il evaluation vendors, and the EEAC consultants
i. This protocol should consider whether the project triggers code and if the project is
market or program driven to determine equipment viability and remaining life
ii. This protocol will be used to categorize all non-electrification and non-envelope
custom measures in existing buildings as either lost opportunity or retrofit events,
dissolving the major renovation event type
iii. The protocol should enable the use of pre-existing control system and operation as
baseline for eligible® non-electrification HVAC projects
b. Tier documentation requirements based on project size to align effort with savings/investment
risks
c. Establish a protocol for dual baseline application in these cases
d. Use Ex Ante review process for large and unusual projects
e. The C&I Baseline Framework should be updated by the evaluation vendor to reflect the

protocols once they are considered final

53 Eligibility to be determined through the protocols.
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