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Market Transformation Initiative: All-Electric, Grid-Impact-Minimized, Multi-Family

Buildings

PAs launched the multi-family (MF) Passive House offer in 2019 with the intention of transforming the
multi-family market over the long term, making Passive House MF construction the norm. The Program
Theory and Logic Model, or PTLM (see MA19RO05: Passive House Offering Program Theory and Logic
Model — Final, dated June 26, 2020), documents the PA’s original vision: “The Passive House offering
seeks to have transformational impacts on the RNC market — helping to make passive design more
commonplace and, eventually, an industry standard practice.”

Since 2019, legislative and policy developments, including the release of the Massachusetts 2050
Decarbonization Roadmap (December 2020), the Massachusetts Clean Energy and Climate Plan (CECP)
for 2025 and 2030 (June 30, 2022), and the Climate Act (August 2022), have all honed the
Commonwealth’s decarbonization and building electrification priorities and objectives. Among the many
ways PAs are aligning and strengthening their commitment to these statewide policies is by incorporating
an all-electric pre-requisite for RNC participation, with a single, and short-term exception for use of gas
for domestic hot water in multi-family buildings. In addition to this major program shift, PAs also will
build on the market transformational framework of the Passive House program, expanding to all of
Residential New Construction. The new goal is to transform the new construction 5+ unit multi-family
market to efficient all-electric, grid-impact-minimized, reduced embodied carbon new construction faster
than would occur absent market intervention by Mass Save Sponsors and to a degree sufficient enough to
enable base code to require these building elements.

Summary of the Market Transformation Vision

Sector: New multi-family buildings greater than 5 units
Portfolio Priorities: Energy savings, carbon savings

Obijective: Shift 80% of the market for new 5+ unit multi-family buildings to efficient all-
electric/grid-impact-minimized, low embodied carbon - defined as zero onsite combustion and
low embodied carbon materials, with minimized peak loads, EV readiness and grid-interactive
capabilities, with a goal of enabling code to pick up the rest.

Target audience: Customers/developers and design team members that could include architects,
engineers, sustainability consultants, owner project managers

MFE Market Transformation Theory

To meet the Commonwealth’s 2050 net zero carbon goals, the 2050 Roadmap Study and the CECP
identify the two key strategies for transforming our buildings as (1) substantial weatherization of
buildings andm (2) electrification of building heating systems. Electrifying existing buildings can be a
daunting and often extremely costly task, but new building electrification can be accomplished much
more cost effectively. And, if the Commonwealth is to meet its 2050 carbon targets, new buildings need
to be electrified from the start, so that developers and owners are not subject to costly retrofits some years
down the road. In addition, from a macro perspective, policymakers and program implementers should
not continue to reward developers and builders who call for new gas infrastructure to serve new homes
and other new buildings when state policy is decisively moving away from fossil fuel use.

It's not enough to press for electrification of all MF buildings. MF designs must be efficiently electrified,
which means minimized or zero use of electric resistance technologies, and they must be designed and
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built to minimize load. PAs have already made great strides with the Passive House offer, which does
serve to dramatically minimize loads. Our task is to continue to build on that load reduction framework,
while adding the requirement for all electric systems, and rewarding projects that dig the deepest with
highly efficient cold climate heat pumps for space heating, heat pump water heaters for domestic hot
water heating, and induction stoves in the kitchen. Further, MF building designs of the future should be
enabled with grid-interactive technologies, such that buildings can respond on peak heating or cooling
days to minimize grid impacts. They should also be built with attention to reducing embodied carbon.
And, finally, all new MF buildings should be designed to be electric vehicle ready on day one. Buildings
with all of these characteristics are efficient all-electric, grid-impact-minimized buildings with reduced
embodied carbon. Transforming the market such that all new MF buildings are designed and built that
way is the goal.

Mass Save Data for Program Participants':

= Currently, there are 239 projects enrolled in the Passive House path with estimated completion
dates ranging from 2024 to 2029 and 222 projects enrolled in the High Rise path with
estimated completion dates ranging from 2024 to 2027. Therefore 52% of enrolled MF projects
are pursuing the Passive House standard.

= Since the inception of the Passive House incentive program in Q4 2019, there have been 288
total projects to complete in the MFHR and PH paths. To date, 13 of those completions
(4.5%) have been through the Passive House path.

= ~40% of projects enrolled in the MFHR and PH paths are projected to be entirely all-electric.
(this is based on pipeline data, please let us know if you would like us to also provide the number
based on recent completion data. The % will be much smaller in that case)

= ~60% of projects enrolled in the Passive House path are projected to use natural gas for
domestic hot water.

Electrification of domestic hot water in multi-family buildings remains a barrier to full building
electrification, which is why PAs are allowing natural gas domestic hot water for participating RNC
projects for a short period of time as we continue to work with the market to address barriers.

PAs will provide program incentives and technical assistance that drives participants to all-electric, grid-
impact-minimized outcomes. And in doing so, PAs also must understand the evolution of state energy
code adoption cycles to see where the best interventions lay in the context of what the codes are already
requiring.

Desired Outcomes

PA support is intended to achieve the following desired outcomes on the path to market transformation of
multifamily new buildings and major renovations.

o Electrified building energy systems
o Electrify space heating — as efficiently as site permits

! One important distinction to make is that any data we provide is going to be for program-participating
projects only, and not the Massachusetts new construction market as a whole. We do not have data on
non-program-participating projects and the permit data available in MA is variable and can be difficult to
match up to our program definitions.
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Specify heat pump water heaters, where practical
Specify all-electric kitchen equipment
No new gas infrastructure

e Buildings optimized for load reduction and energy efficiency

o Minimize thermal bridging
o Consistently implement practices that minimize air infiltration
o Separate ventilation from heating and cooling
o Optimize heat recovery
o Optimize controls
e EV Ready

e Select materials with reduced embodied carbon

The following bullets describe outcomes and current program elements that promote them.

o FElectrified building energy systems. Ground up new MF buildings must be all electric to
participate with the exception of domestic hot water heating where natural gas equipment is
allowed for a limited time. The all-electric pre-requisite alone drives customers to all-electric
solutions, and program incentives help pay for the equipment needed. In addition, PAs have
created a tiered incentive structure based on proven, industry standard performance levels
(namely ENERGY STAR™ & Passive House) that will drive more efficient electrification.
Complimentary adders for electrification technologies, will help push more advanced, and higher-
performing technologies into the market.PA education and training efforts also continue to
promote increased building electrification.

o Buildings optimized for load reduction and energy efficiency. The tier-based, performance
incentive structure for multifamily is intended to encourage energy reduction both within
individual dwelling units as well as throughout all other areas of the building (e.g. corridors,
lobby areas, etc.). Participation in higher tier offerings will inherently result in more optimized
load reduction and efficiency, given that the performance standards within both ENERGY
STAR™ and Passive House require specific levels of optimization. In addition, several of the
electrification adders are intended to encourage participants to install technologies which will
result in more optimized building design (e.g. Enhanced design charettes, and Wi-Fi thermostat
adders). Participation through the Passive House pathway provides additional technical support
through building energy modeling incentives, feasibility study assistance, and design charette
support. PAs also showcase projects and conduct education sessions through trade ally
partnerships and the electrification and Passive House training series, to spread the word about
availability of incentives, but also to showcase how incentives can be used effectively with other
support such as IRA tax credits and to highlight success stories.

The following bullets describe outcomes and the anticipated/planned programs that promote them

o Buildings with Reduced Embodied Carbon. PAs have planned for an embodied carbon support
offer that would provide customers with incentives for selecting certain materials with reduced
embodied carbon relative to a baseline. The materials PAs will focus on are those with the
greatest embodied carbon content and potential for reduction and those for which documented
baselines are available, including concrete, steel, flat glass, insulation, gypsum board, and
possibly asphalt. PAs are considering offering design team support as well as training and will
pay incentives on a dollar per kgC02e basis. The expected outcome is that more design
professionals will become experienced in selecting low embodied carbon materials, more projects
will include them, and that manufacturers and distributors providing materials in the
Massachusetts market will make materials available over time with lower embodied carbon.
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Discrete practices that need to be changed to achieve transformation

PAs are considering the following discrete practices as requiring change in order to achieve market
transformation of MF buildings.

e Move to efficient electric domestic hot water heating
o Potential changes needed to rent/energy burden structure
o Changes to design of systems (central vs individual)
o Technological improvements

Minimized thermal bridging

Ventilation/heat recovery

Electrified heating — as efficient as site permits

Consistent implementation of practices that minimize air infiltration
o Continuous envelope

Commissioning

Optimized use of controls — individual units and system wide

3" party testing of building energy use performance

If pursued, well designed renewables and storage systems

Managed EV charging infrastructure

Embodied carbon consideration

Demand response ready
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Market Transformation Initiative: All-Electric Residential New Construction (1-4-unit

homes)

The PAs have demonstrated that they can work in tandem with advancing Stretch/Specialized Codes and
other state/local policies to influence the design and construction practices of Residential New
Construction toward decarbonized solutions. The codes and policies along with the financial and
technical support that the PAs provide is influencing the way residential buildings are built in
Massachusetts.

PAs advance new building electrification and energy efficiency by setting all-electric requirements in
residential new construction, providing financial incentives that offset the cost of more expensive
equipment and systems, engaging and increasing customer and market actor awareness of net zero
practices and success stories, and funding technical trainings for builders and HERS raters.

Proposed new avenues of support for the 2025-27 include a focus on incorporating all-electric
construction coupled with high levels of efficiency and support for reduced embodied carbon.

General Need for a Revised and Well-Documented Market Transformation Model for Residential New
Construction

PAs launched the RNC Re-design in July of 2024 to require fossil fuel free construction as a prerequisite
for participation. Increasing stringency of energy codes and ISPs that with each evaluation continue to
diminish the opportunity for claimable energy savings also led to a need to reposition the program toward
full decarbonization and net zero building practices.

The new goal is to transform the market to efficient electric, low embodied carbon, grid-responsive
enabled new construction faster than would occur absent PA intervention, such that codes could require
such construction sooner than they would otherwise. PAs are targeting a general goal of 80 percent of the
market being transformed as being enough to enable the state to establish these building elements as code.

Summary of the Market Transformation vision

Sector: Residential New Construction (1-4-unit homes)
Portfolio Priorities: Energy savings, carbon savings

Objective: 80% of Residential new construction completions shall be energy efficient all-electric,
low carbon buildings with grid enabled equipment. The PAs recognize that 80% figure is
conceptual, needing much further thought. What the PAs are after is the point in time when
buildings being built achieve these criteria as industry standard practice, the theory that once
something is standard practice, it could be required in code. As PAs work through the formal
PTLM process, the 80% might be supplanted with clearer, more measurable outcomes.

Target audience: Builders, HERS raters, homeowners, architects, realtors.
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Residential New Construction Market Transformation Theory

Desired Outcomes

PA support is intended to achieve the following desired outcomes on the path to market transformation of
Residential new construction buildings.

Builders are recommending and incorporating low-carbon building components in projects.

o Increase builders’ awareness of the program and importance of low-carbon building
components.

Builders increasingly comply with the Stretch Code and Specialized Opt-in Code.

Increase awareness of 45L tax credit

Increase demand for low carbon projects.

Increasing adoption of Stretch and Specialized code

Adoption of all-electric new construction in base code

Increase compliance with code.

Increase workforce

The following bullets describe the current and anticipated actions along with elements that promote them.

Builders are recommending and incorporating low-carbon building components in projects.
Market transformation adders were added as part of the RNC program re-design that went
into effect in July of 2024. These adders highlight certain technologies that coincide with
efficienct all-electric, low-carbon construction. The PAs recognize that these components
come at an increase in cost premiums and have provided additional incentives if projects
pursue them to incorporate in their buildings. These additional component incentives are
added onto the incentives received from one of the three pathways that the project pursues,
coining them as “adders” to their project.

Increase demand for efficient buildings. In July 2024 PAs released their re-design focused on
all-electric and very efficient construction. The re-design offers a three-tier structure with a
base offering coupled with Energy Star and Passive House pathways. When the PAs
undertook a re-design of the RNC offering direct outreach to builders and raters were
performed. One of the primary barriers that was expressed was the cost of all-electric
building practices coupled with the increased cost of housing made it difficult for builders to
opt for this type of construction with concerns over dwindling profits. The PAs recognize the
challenge of efficiently electrifying residential buildings, especially when project bottoms
lines are more heavily scrutinized. Recognizing cost as one of the primary barriers in
electrifying residential buildings the re-design offers enhanced incentives in each tier along
with market transformation adders that can be incorporated into the project for additional
incentives. This approach provides financial incentives that increase customer demand for
efficient electric homes.

Builders increasingly comply with the Stretch Code and Specialized Opt-in Code. As part of
the new construction programs the PAs have a codes & standards (C&S) initiative that is
planned to continue into the 2025-2027 plan. Through their C&S vendor the PAs offer energy
code support and trainings for trade professionals across the commonwealth. The inception of
the newly developed Specialized Opt-in code and shift in requirements of the stretch code
towards electrification has brought an increase in demand for the PAs C&S trainings. XXX
INSERT Some code metrics for increase in trainings. Builders, HERS raters, Code officials or
other stakeholders can access the C&S trainings by requesting in-person or virtual code
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trainings or call into the energy codes hotline with specific questions about code
requirements.
Increasing adoption of Stretch and Specialized code: In Municipal Opt-In Specialized Stretch
Energy Code was developed by the state of Massachusetts in 2022 as an option for
jurisdictions across the commonwealth to enact and promote higher levels of efficiency
coupled with electrification measures in their buildings. The PAs have offered energy code
support and training throughout the state, targeting local HBA’s, code officials, HERS raters
and town officials. The newly developed opt-in code coupled with the increase in stringency
in the stretch energy code has brought more opposition than seen in years passed. The Home
Builders & Remodelers Association (HBRA) of Massachusetts released a study entitled
Public Policy for Net Zero Homes and Affordability which highlights home builders concern
over the cost of housing in Massachusetts. The report indicates that the specialized stretch
energy code is likely going to add roughly $10,000 to $23,000 to the median cost of a single-
family home. The report later indicates that this increase would put homeownership out of
reach for between 15,000 and 33,000 households. These codes are important for
Massachusetts to reach their net zero goals by 2050, however, housing affordability is a real
concern throughout the state. The PAs recognize their role to provide financial incentives to
decarbonize our homes and alleviate builders concern over the additional cost that the
specialized code can bring all while assisting the state in implementing these codes. The
financial and technical assistance that the PAs provide to the residential market helps reduce
concerns over increased cost that the new stretch codes bring which paves the way for town
officials to adopt these measures with minimal opposition.
o Increase compliance with code. The PA’s have implemented a codes & standards
initiative that offers energy code training and support for builders, code officials,
HERS raters, and other engaged stakeholders. The initiative provides in-person or
virtual trainings on code requirements of the base, stretch, and specialized opt-in
code. Building energy codes can be challenging to understand as provision and
requirements are constantly tweaked and updated to increase efficiency and reduce
our carbon impact. In Massachusetts there are three energy codes; base, stretch and
opt-in code and within each of those offers a multitude of compliance pathways and
options which can provide a lot of confusion in the market. The PAs code &
standards not only provides trainings on each energy code as it is updated but also
offers a support where individuals can call in to request information on specific
requirements, this initiative has become increasing more popular since the inception
of the specialized code.
Builders are reducing the embodied carbon in their projects. The PAs have planned an
embodied carbon reduction incentive as part of the 2025-2027 plan. The PAs will focus on an
embodied carbon reduction incentive that utilizes Home Energy Rating System (HERS) raters
and RESNET standard 1550, this approach standardizes how homes can calculate and report
the embodied carbon impact of homes. The Northeast Home Energy Rating System Alliance
(NEHERS) 100 home study will set a benchmark for what the embodied carbon impact is of
a standard home in Massachusetts. This study will allow the PAs to set a baseline for
embodied carbon and offer incentives for a projects percent reduction of embodied carbon
calculated by HERS raters using standard 1550, this approach is a whole building approach
that gives builders the flexibility to choose what embodied carbon reduction concepts best
suits their project.
Adoption of efficient all-electric and grid-enabled new construction in base code: The PAs
have redesigned the RNC program to promote all-electric construction. Except for
multifamily hot water, no new buildings utilizing fossil fuels for heating, hot water or kitchen
equipment are allowed to receive incentives through the program. The shift towards all-
electric new construction is a massive undertaking in the residential market given housing
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affordability, builder concerns, homeowner preference and skepticism of all-electric
technology. Also, the PAs offer a connected solutions program, also known as active demand
response (ADR) support through the current suit of Mass Save programming. With the new
all-electric program requirements, it makes these new buildings prime candidates to enroll in
the ADR connected solutions program. The PAs are exploring connecting these new
construction projects with the connected solutions program in order for builders and
homeowners to consider incorporating some of the ADR elements into their project. The PAs
role is to transform the market to help alleviate all of these concerns in order for all-electric
and efficient construction to become common practice throughout the state. Once the market
has been transformed it would allow policy makers to implement these requirements in the
base energy code in Massachusetts in order for all new dwellings to be all-electric.
Increase awareness of 45L tax credit: Starting in 2023, the Inflation Reduction Act expanded
the 45L tax credit by increasing the credit amount and removing some restrictions that make it
casier for home builders to apply. As the energy code becomes more stringent and construction
prices rise the need for other avenues of relief are apparent. The PAs not only provide financial
incentives to help alleviate the concerns of the increase cost to decarbonize our homes, but we
also perform direct outreach to builders and raters and offer trainings to help comply with the
program requirements. As part of the outreach and trainings the PAs plan to incorporate more
information on the IRA 45L tax credit. The tax credit is an additional tool that builders and
developers can use to address the rising cost of construction. It is imperative for the PAs to
make sure builders and developers that are enrolled in the Mass Save program also understand
the additional benefits associated with the tax credit.
Increase builders’ awareness of the program and importance of low-carbon building
components: The RNC program has shifted towards all-electric construction starting in July
of 2024. The PAs have recognized there is reluctance in the single-family market to switch
off of fossil fuel as a primary heating source. The PAs are exploring ways that they can
undertake direct marketing and outreach to builders, HERS raters and homeowners. The PAs
are engaged with the HERS rating community to understand what specific avenues we can
pursue to get educate and train builders on the program and the importance of low-carbon
building. The PAs are exploring in-person events, attending trade shows, trainings, and other
areas that drive increased awareness and participation in the program.
Increased workforce: In order to move the market towards decarbonizing our residential
buildings we must have the workforce to assist in the transition. The PAs will continue to
offer our Passive Housetraining initiative which offers technical trainings and incentives to
assist individuals with receiving Passive House professional credentials like the Certified
Passive House Consultant (CPHC) accreditation. This in turn helps to stimulate the workforce
with Passive House subject matter experts to help builders and developers build to a higher
standard. The RNC program with the MA Passive House training initiative offers on demand
technical assistance and no-cost webinars to promote knowledge sharing, industry best
practices, building science fundamentals and passive house strategies.
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Market Transformation Initiative: All-Electric, Grid-Impact-Minimized, C&I New
Buildings & Major Renovations

The PAs have demonstrated that they can work in tandem with advancing Stretch/Specialized
Codes and other state/local policies to influence the design and construction practices of C&I
new buildings and major renovations toward lower site energy use intensity (EUI) and electrified
building solutions. The codes and policies along with the financial and technical support that the
PAs provide are influencing the way commercial and industrial buildings are built in
Massachusetts.

PAs advance new and major renovation building electrification and energy efficiency by setting
low site EUI targets in early design, ensuring that customers and their design teams are thinking
holistically about energy use across all building energy systems, cost sharing design support and
analysis from net zero specialists or other energy efficiency experts, providing financial
incentives that offset the cost of more expensive equipment and systems, engaging and
increasing customer and market actor awareness of net zero practices and success stories, and
funding technical training for designers.

Proposed new avenues of support for the 2025-27 include a focus on incorporating grid-
interactive efficient building (GEB) support elements and support for reduced embodied carbon.

The new goal is to transform the market to energy-efficient, all-electric, net zero, low embodied
carbon, grid-interactive enabled new construction/major renovation faster than would occur
absent PA intervention, such that codes could require such construction sooner than they would
otherwise. PAs have suggested a placeholder goal of “80%” of the market being transformed as
being enough to enable the state to establish these building elements as code.

PAs recognize the 80% figure as conceptual, needing much further thought. What we’re really
after is the point in time when buildings being built achieve these criteria as industry standard
practice, the theory being once something is standard practice, it could be required in code. As
PAs work through the formal PTLM process, the 80% might be supplanted with clearer, more
measurable outcomes. For example, one outcome could be that median operational EUIs of a
selected set of building types need to be X% below median EUIs for those building types as
measured in the Non-Residential New Construction EUI Baseline Enhancement Study
(MA20X02-B-EUIBASE). The all-electric piece would be easier to measure, just by looking at
percent of buildings coming online that have electrified all major end uses (heating, cooling,
domestic hot water, kitchen) now versus in the future. An 80% target somehow weighted by
building size could make sense in this context. With respect to embodied carbon, perhaps PAs
could set a target of Y% reduction in embodied carbon over established baselines. Once 80% of
buildings coming online have achieved that target, at whatever level we establish, we perhaps
consider that market transformation too such that state base could require embodied carbon
reductions at Y%. More thought is needed to establish a set of outcomes that are measurable and
that in combination reflect a transformed market.
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General Need for a Revised and Well-Documented Market Transformation Model for C&Il New
Buildings and Major Renovation (NB&MR) Programming

PAs launched the four pathway (since revised to three) approach to C&I New Buildings & Major
Renovations in 2020 in the context of energy codes and industry standard practices (ISPs) that,
with each evaluation, increasingly exceeded building code requirements. Concerns about the
program’s ability to consistently claim savings and offer the highest incentives for net zero and
very low energy use buildings made a fundamental program redesign essential.

PAs redesigned the C&I New Buildings and Major Renovations program during 2019 and early
2020 with market transformation in mind. The program’s formal program theory and logic
model changed in 2020 alongside the program itself! . The CINC Program Planning & Market
Effects Study laid the groundwork for the NB&MR program as a market transformation effort.
On page 4 the study states, “The program theory describes how the program’s activities are
expected to cause changes among target audiences or market actors that will lead to changes in
the market.” The report outlines short term, medium term, and long term indicators and intended
outcomes, many of which are market-based outcomes (as opposed to participant-based
outcomes).

The multi-pathway program, when launched in 2020, implicitly promoted building electrification
by setting ultra-low site EUI targets, particularly in Path 1, that could only be met with
substantial building electrification. At that time, PAs knew they were ahead of the policy curve
by supporting and promoting building electrification even before the terms of the 2022-24 term
had been established and before the EEA Secretary released the PA’s first ever greenhouse gas
goals. PAs were not claiming savings for fuel switching at the time of this program’s redesign
and launch, and the clear fossil fuel baselines that enabled PAs to support fuel switching later on
were not established until the term sheet agreement came together in October of 2021 for the
2022-24 term. The sector EUI baselines that are in use today for offices, k-12 schools, libraries,
hotels and public safety buildings (that assume fossil fuel baselines), were not approved by
evaluators until the February 16, 2022 memo from Mass Save PAs to PA evaluators was written
and approved. So the new program was launched in 2020 in an uncertain savings environment,
but with clear direction to the market — design and build to low site EUISs (i.e., reduce loads and
electrify).

Further developments since the 2020 launch include the 2022 PA addition of per-ton heat pump
incentives to all three pathways in a move to explicitly emphasize and support building
electrification (emphasis on building electrification had previously been more implicit in the
form of low site EUI target setting only). More recently, in early 2024 and as a direct outgrowth
of legislation that passed in 2022, PAs began requiring that new buildings must be all electric to
participate in the program pathways (there are very limited exceptions). These two newest
programmatic developments coupled with the baseline and related policy agreements have

1See C&I New Construction Program Planning and Market Effects/Spillover Study — MA19CX01-B-NCPLANME,
dated April 15, 2020
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enabled the PAs to drive and support electrification. This combination of factors necessitates
revisions to the program’s PTLM, to make clear that building electrification is a fundamental
component of the program’s market transformation goals alongside load reduction, and energy
efficiency. Looking ahead, PAs are adding grid interactivity and reduced embodied carbon as
elements of the market transformation they are promoting with the three-pathway approach and
its combination of incentives, technical assistance and education/training.

PAs recognize that there are many concurrent efforts underway with the intent of decarbonizing
new buildings and major renovations, including advancing codes, state legislation, local policy
and regulatory initiatives, federal legislation rolling out new tax incentives, and Mass Save
program support. While PA support does not move the market alone, it works in concert with
and, in fact makes possible many of the broader policies like Stretch Code/Specialized Code,
fossil fuel bans, etc. It also has the ability to accelerate decarbonization and energy efficiency
changes in the C&I New Building & Major Renovations market faster than they would occur
otherwise. In the 2025-2027 Plan period, PAs intend to continue to hone elements of the New
Building & Major Renovations program such that it continues accelerate these market changes.

Summary of the Market Transformation vision

Sector: C&I new buildings and major renovations
Portfolio Priorities: Energy savings, carbon savings

Obijective: C&I new construction and major renovation completions shall be energy-
efficient, all-electric, net zero, grid-impact-minimized, with low embodied carbon as
standard practice. Energy efficient could be defined as low EUI. Low Embodied carbon
could be defined as achieving a certain percentage reduction of embodied carbon as
standard practice.

Target audience: Customers/developers and design team members that could include
architects, engineers, sustainability consultants, owner project managers

C&I New Construction Market Transformation Theory

To meet the Commonwealth’s 2050 net zero carbon goals, the 2050 Roadmap Study and the
CECP identify the two key strategies for transforming our buildings - substantial weatherization
of buildings and electrification of building heating systems.

If the Commonwealth is to meet its 2050 carbon targets, new buildings need to be electrified
from the start, so that developers and owners are not subject to costly retrofits some years down
the road. Electrifying existing buildings can be a daunting and often extremely costly task, but
new building electrification can be accomplished much more cost effectively.

It's not enough to press for electrification of all C&I new buildings. Designs must be efficiently
electrified, which means minimized or zero use of electric resistance technologies, and they must
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also be designed and built to minimize load with energy efficiency in mind. PAs have already
made great strides with the Path 1, 2 and 3 offers, which do serve to dramatically minimize loads
and support efficient electrification and where PAs now require new construction to be fully
electric. Our task is to continue to build on that load reduction and electrification framework.
C&l building designs of the future should be enabled with grid-interactive technologies, such
that buildings can respond on peak heating or cooling days to minimize grid impacts and enable
electric vehicle charging.

Buildings should also be built with reduced embodied carbon. According to the World
Building Council, 39% of global carbon emissions come from buildings, with the operational
phase accounting for 28% of global annual emissions and the production/construction phases
accounting for 11% of global annual emissions.? As new buildings become more energy
efficient, embodied carbon will represent a growing share of total building emissions. According
to Architecture 2030, embodied carbon is on track to represent the majority of carbon emissions
from new buildings and infrastructure between now and 2030.2 There is a significant opportunity
to educate and train designers to select materials with lower embodied carbon versus standard
practice and to design buildings with lower quantities of high embodied carbon materials.

Desired Outcomes

PA support is intended to achieve the following desired outcomes on the path to market
transformation of C&I new buildings and major renovations.

e Electrified building energy systems
o No new gas infrastructure
o Electrify space heating — as efficiently as site permits
o Specify heat pump water heaters, where practical
o Specify all-electric kitchen equipment
e Buildings optimized for load reduction and energy efficiency
o Minimize thermal bridging
o Consistently implement practices that minimize air infiltration
o Separate ventilation from heating and cooling
o Optimize heat recovery
o Optimize controls
e Customers interested in and tracking building performance in operation
o Commission MEP systems and envelope
o Plan for ongoing monitoring of building energy use after occupancy
e Net Zero and Grid-integrated Efficient Buildings (GEBs)
o Design for renewables and storage systems, where practical
o Design the building to be demand response ready
o Incorporate managed EV charging infrastructure

2 World Green Building Council (2019). Bringing Embodied Carbon Upfront. Available at:
https://worldgbc.s3.eu-west-2.amazonaws.com/wp-
content/uploads/2022/09/22123951/WorldGBC_Bringing_Embodied_Carbon_Upfront.pdf

3 Architecture 2030 web source (accessed June 14, 2024). Why the Built Environment? Available at:
https://www.architecture2030.org/why-the-built-environment/
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Select materials with reduced embodied carbon
Increases experience of all market actors with this suite of technology and system
integration. Path 3 provides particular support for smaller projects.
Underpin Stretch and Specialized codes — the programs enable cities and towns to
maintain the Stretch Code and support communities in adopting the Specialized Code.

The following bullets describe outcomes and current program elements that promote them.

Electrified building energy systems. Ground up new buildings must be all-electric to
participate in any path (with very limited exceptions), so the all-electric pre-requisite
alone drives customers to all-electric solutions and helps pay for them. In addition, the
low site EUI targets PAs require in Paths 1 and 2 correlate with higher incentive rates and
drive more efficient electrification. The per-ton heat pump adders available in all three
paths support the all-electric prerequisite, but also encourage even more efficient
electrification (e.g., some customers are considering ground source technology rather
than air source/VRF technology because of both the Mass Save incentives and the IRA
tax credits). Finally, PAs have established rules that limit any gas infrastructure
expansion even for emergency generation or ancillary uses. Along the same lines, PAs
also don’t allow new buildings to participate if they will be attached to existing campus
loops that are fed by gas equipment as doing so would expand the gas input needs at the
central plant. PA education and training efforts also promote increased building
electrification.

Buildings optimized for load reduction and energy efficiency. The dollar per square foot
incentives in Paths 1 and 2 and the dollar per kwh and dollar per therm incentives in Path
3 are all intended to encourage whole building energy reduction. The charrettes PAs offer
for project teams engaging before the end of Design Development do the same, as does
the technical support throughout design. Feedback provided by the PAs’ technical
assistance vendors in charrettes, via models and in mid-design review sessions steers
design teams toward load reduction strategies and other energy efficiency measures that
will lower EUIs and garner customer incentives.

An educated and trained design community. PAs showcase projects and conduct
education sessions with partners such as Built Environment Plus to spread the word about
availability of incentives, to share customer and project team experiences and lessons
learned, and to discuss how incentives can be used effectively with other support such as
IRA tax credits. PAs also fund technical trainings for designers to help advance the
design community as it grapples with more stringent and challenging code elements that
align with lower EUIs and electrification (e.g., envelope backstop, thermal bridging,
TEDIs).

Customers interested in tracking building performance in operation. In Path 1, final
incentives and final savings PAs claimed are tied to the building’s operational
performance after a year of steady state operation. PAs and the entire project team,
therefore, are aligned in driving the project toward optimized energy performance during
design, through construction and into operation. PAs maintain customer focus on
performance in Path 1 by paying a portion of the total Path 1 customer incentive only if
the project operates at or below its target EUI. As a further carrot, PAs will cover 50% of
fee up to $10,000 for the customer to hire a third party to complete an energy specific
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commissioning scope during the first year of operation that will help get the building into
steady state as soon as possible and able to meet the target EUI — this incentive is called
the “Verification Incentive.” Notably, the Verification Incentive is only available for
projects where a minimum amount of commissioning is planned (equivalent to LEED’s
Enhanced Commissioning level). Path 1 Net Zero vendors also emphasize the
importance of commissioning for project success during the TA process and often
emphasize envelope commissioning specifically.
Support for smaller projects. Path 3 specifically offers free technical assistance to small
projects to help them consider full decarbonization with energy efficiency. The a la carte
approach to measures helps PAs to meet customers and design teams where they are
while still promoting deeper savings where customers and design teams are willing to go
further.
Underpin Stretch and Specialized codes — the programs enable cities and towns to
maintain the Stretch Code and support communities in adopting the Specialized Code.
Stretch code, and especially the opt-in code, induce compliance costs for businesses in
Massachusetts that incentivize them to lobby against adoption. By providing an escape
valve for some of those costs, the programs ease the pain involved in advancing the
policies’ objectives, enabling city councils to vote to adopt without fearing as much
backlash.

Outcomes and the anticipated/planned programs that promote them:

Net Zero and Grid-integrated Efficient Buildings (GEBs). Currently, PAs offer active
demand response (ADR) support through the current suite of Mass Save programming.
PAs promote future participation in the ADR programming during new building and
major renovation charrettes while encouraging customers to think about future revenue
streams that will offset building operating costs. However, the link between future
participation in ADR programming once the building is open and designing the building
to enable such participation is weak. There is no better time to write control sequences
that prepare a building for demand response than during its original design period.
Similarly, it makes sense to consider solar and storage early in design when considering
space needs, overall capital costs and financing. This is also when customers are thinking
about mitigating future demand charges. The electric distribution companies offer electric
vehicle and EV infrastructure support outside of the Mass Save umbrella, and PAs weave
that support into charrettes and customer engagements as well. All these elements are
part of GEBs. For the 2025-27 term, PAs are investigating an offer centered on technical
assistance that would encourage project teams to consider al/l these GEB elements in
early design.

Buildings with Reduced Embodied Carbon. PAs have planned for an embodied carbon
support offer that would provide customers with incentives for selecting certain materials
with reduced global warming potential (GWP) relative to a baseline. The materials PAs
will focus on are those with the greatest embodied carbon content and therefore potential
for reduction as well as those for which documented baselines are available, including
concrete, steel, flat glass, insulation, gypsum board, and possibly asphalt. PAs are
considering offering design team support as well as training and will pay incentives on a
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dollar per kgC02¢* basis. The expected outcome is that more design professionals will
become experienced in selecting low embodied carbon materials, more projects will
include them, and that manufacturers and distributors providing materials in the
Massachusetts market will make materials available over time with lower embodied
carbon.

4 Global Warming Potential is measured in terms of the equivalent mass of carbon dioxide that would produce the
same effect. This allows other greenhouse gasses to be accounted for on an ‘apples-to-apples’ basis.
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This study includes a proBSiPevakudiidh of the PAs’
residential renovations and ad§ibhS f{(ﬁiﬁ;] program
and updates the existing R&A program theory and
logic model (PTLM) to reflect program changes being

implemented for the 2025 program year.

Recommendation and Consideration

Consideration

The PAs should consider running education campaigns to
increase program awareness, provide additional support on
how to participate, and provide additional educational
materials on energy efficiency.

Recommendation
The PAs should begin tracking program activity indicators and
set baselines for indicators of market effects as soon as
possible so to enable the PAs to make a case at a later date
for attribution of market effects that may be due to the PAs’
R&A activities.

Recommendations for
Future Research

The next phase of the market effects research should
include an assessment to determine the baseline year
and where the program is in the market transformation
timeline, as well as develop a quantification approach
to quantify market effects. To inform the assessment,
the next study should include a market characterization
component and a profiling of customers and market
actors that do and do not participate in the program.

Process Key Findings

HERS raters drive program awareness and
participation. HERS raters reported they feel
overly burdened with the responsibility of
being the marketing and educational arms of
the program.

The program influenced customers to make
improvements to parts of their home that
were beyond the initial project scope.

Mixed levels of program satisfaction from
customers and builders suggest room for
improvement in the program.

e®

A

Market actor opinions on switching to an
all-electric model were mixed, with some
expecting minimal impact and others
foreseeing homeowner resistance.

As the program switches to an all-electric
model, all-electric requirements may limit
opportunities for improving outcomes for
customers who are resistant to heat
pumps.

Most market actors expect program
participation will increase because of
positive experiences and changes in code.

Methodology

Interviews
with 17
builders

Online survey
with 81
homeowners

Interviews
with 5 HERS
raters

4 roundtable
meetings

nmrgroupinc.com
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Executive Summary

This study includes a process evaluation of the PAs’ residential renovations and additions (R&A)
program and updates the existing R&A program theory and logic model (PTLM) to reflect program
changes being implemented for the 2025 program year.

The process evaluation portion of the study describes participants’ experiences with the program.
This includes feedback on decision making (Section 3.1), program processes (Section 3.2),
program influence on project outcomes (Section 3.3), changes to the program and code (Section
3.4), future participation in the program (Section 3.5), and satisfaction with the program (Section
3.6).

For the PTLM update, the study used roundtable discussions to engage the PAs’ program and
implementation staff to ensure that the PTLM accurately reflects the program as envisioned by
those who run it, not just the evaluation team (Section 4.1). Process evaluation results informed
the roundtable discussions. NMR also developed preliminary indicators for measuring progress
toward outcomes expected from the PAs’ activities in the R&A market. (Section 4.2).

METHODOLOGY

Process evaluation. The study included an online survey with 81 homeowners who participated
in the R&A program between 2021 and 2023 and interviews with 17 builders and 5 HERS active
in the program during that same time. We report combined results for builders and HERS raters
(market actors) unless there are systematic differences in their responses due to their roles as
builders or HERS raters.

PTLM update. The team held four meetings with the PAs’ program and implementation team.

KEY FINDINGS

“ HERS raters drive program awareness and participation. HERS raters reported
feeling overburdened with both the program’s marketing and educational
responsibilities.

Homeowners described HERS raters as influencing their decision to participate in the program
more than builders or architects. Similarly, builders most frequently said they learned about the
program through HERS raters. Prior to the R&A program, HERS raters were not typically involved
in R&A projects. HERS raters reported being overly burdened with the marketing and educational
components of the program for all the other market actors involved in the project. Their responses
suggest that the incentive they get through the program may be sufficient if they are only
quantifying the homes’ performance but not for them to be an engaged partner in improving the
efficiency of the home. While the level of HERS rater engagement also depends on the willingness
of the builder to work with the HERS rater, customer and builder satisfaction responses suggest
HERS rater engagement can vary from project to project.

NIVIR

Group, Inc. 6




D.P.U. 24-140 - D.P.U. 24-149

RENOVATIONS AND ADDITIONS PROCESS AND PTLM UPDATE (N?R%%}gé)&lb ?}ﬁAW&%SSPTLM)
xhibi ppendix

October 31, 2024
Page 22 of 94
Mixed levels of program satisfaction from customers and builders suggest room
0 for improvement in the program.

More than three-quarters of customers (77%) reported being satisfied with the program but
builders reported lower levels (41%) of satisfaction. HERS raters reported 60% satisfaction.
Responses from customers and builders suggest the program is successful for those who
understand how the program works, but people with less exposure to the program have a more
difficult time navigating it, filling out paperwork, and getting the full incentive. Overall, three in four
customers and builders said they plan to recommend or already have recommended the program
to others.

Customers had a higher Net Promoter Score (NPS) than builders — on a scale of -100 to +100,
+73 among customers and +47 for builders. The NPS for HERS raters was +100.

Comparison of these findings with the NTG evaluation conducted in 2021 (MA20X06-B-
RENOADDNTG)?! found that customer and builder satisfaction with the program has declined.
The 2021 study reported higher

e Program satisfaction reported by customers (96%) and builders (94%)
e Customer NPS score of +99 and builder NPS score of +68

W" The program influenced customers to make improvements to parts of their home
beyond the initial project scope.

One-third of customers (32%) reported making improvements to parts of their home that were not
part of the initial project scope, indicating that participation can yield meaningful improvements to
a home that would not have happened without the program. These improvements include
insulating other parts of the home, including attic, wall, floor, basement, and/or rim joist insulation.

Most market actors expect program participation will increase because of positive
Jasd experiences and changes in code.

Builders reported that the stretch code changes — triggering whole home improvements if a
renovation or addition is big enough — have made it more expensive to build and extended project
timelines. One in four builders said they have scaled back projects to avoid triggering the new
stretch code requirements. Market actors have said program participation will increase due to
word of mouth and positive experiences from the program (42%) and projects needing to meet
more stringent stretch code requirements (24%). Energy code in Massachusetts has historically
had limited requirements for renovations (aside from gut rehabs, which code treats as new
construction). Just like the core RNC program has always had to consider how its performance
requirements compare to the increasingly stringent energy code, the R&A program will have to
do the same, with potential implications for program baselines and attribution.

1 MA20X06-B-RENOADDNTG study conducted surveys with customers and builders that participated in 2019 and the
first quarter of 2020. The surveys included limited process questions including program awareness, experience,
satisfaction, NEls, and future participation.
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As the program switches to an all-electric model, all-electric requirements may

a limit opportunities for improving outcomes for customers who are resistant to heat
pumps.

Some market actors reported there would be little to no impact on future renovation projects
if the program were to stop incentivizing fossil-fuel heating and water heating equipment.
However, 45% of interviewed builders and HERS raters expected skepticism and resistance from
homeowners to go all-electric. These market actors said a program shift away from fossil fuel
incentives would slow the adoption of efficient heating systems due to 1) homeowner
resistance to heat pumps and 2) the high cost of efficient boilers and furnaces in the
absence of incentives.

CONSIDERATION

The PAs should consider running education campaigns to increase program awareness,
provide additional support on how to participate, and provide additional educational
materials on energy efficiency.

Findings suggest there is a learning curve to navigating the program for first-time participants
including both customers and builders. While HERS raters are largely responsible for providing
program and educational support to customers and builders, HERS rater engagement can vary
from project to project. Having a Mass Save representative as a dedicated point of contact and
providing educational materials can fill gaps in HERS rater engagement and boost program
participation as well as encourage customers to expand their project scope to make energy-
efficiency improvements to other parts of their home.

RECOMMENDATION

The PAs should begin tracking program activity indicators and set baselines for indicators
of market effects as soon as possible to help the PAs to make a case for attribution of
market effects, at a later date, that may result from the PAs’ R&A activities.

The purpose of tracking indicators of market effects is to enable the PAs to make a credible case
that market effects that could be measured in a future study have occurred because of program
activity. Tracking these indicators over time is also important for assessing progress towards the
long-term outcomes expected in the market before there is enough market progress to quantify
savings from market effects attributable to the program. The purpose of tracking evidence of
program activity is to establish the context for attribution. The results of this research could, for
example, be provided to expert panelists to help develop prospective net-to-gross ratios.

RECOMMENDATIONS FOR FUTURE RESEARCH

The next phase of the market effects research should include an assessment to determine
the baseline year and where the program is in the market transformation timeline, as well
as develop a quantification approach to quantify market effects. To inform the assessment,

NIVIR
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the next study should include a market characterization component and a profiling of
customers and market actors that do and do not participate in the program.

Since the program has been running for several years, some market effects may have already
occurred. The next phase of the market effects research should include an assessment to
determine the baseline year and where the PAs envision being in the market effects process (i.e.,
if market effects have started occurring and where that falls relative to the logic model), as well
as develop a quantification approach to measure market effects. The research should also include
a market characterization component to help ensure that the program is appropriately intervening
in the market. This could include

e Assessing program penetration

e Profiling customer and market actor participants and non-participants, including to what
extent projects are designed for market-rate vs. lower-income buyers or occupants, and
what portion of projects are traditional renovations/additions as opposed to full gut rehabs

Evaluators and PAs should consider the implications that program-supported full gut
renovations can have on future market effects and NTG studies.

Prior to the inception of the R&A program, gut renovation projects (down to the studs) participated
in the RNC program, given that they have to comply with the structural and energy-efficiency
requirements applicable to new construction. Implementation staff confirmed during roundtable
discussions that developers and large builders that do full gut renovations now receive incentives
for those projects though the R&A program, explaining why the evaluation team noticed
development firms in the R&A program tracking data.

The program support for full gut renovations can have the following implications for future market
effects and NTG studies:

o Market effects. Since code treats gut renovations as new construction, if these projects
are incentivized by the R&A program, it may impact how market effects are attributed to
the R&A and RNC Initiatives.

e Netto gross. The prior NTG evaluation conducted in 2021 (MA20X06-B-RENOADDNTG)
followed the guidance in the Consistent Methodology for Residential Self-Report Net-to-
Gross Measurement (RES19X03-B-RSRNTG) to develop the NTG ratios based on self-
reports from participating homeowners and renovation contractors. Future NTG studies
will also need to account for gut renovation developers and large builders when estimating
NTGRs because the decision makers and motivators in these projects are different than
traditional R&A projects done by homeowners.
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Section 1 Introduction

This report presents results from the Residential Renovations and Additions Process and
Program Theory and Logic Model study (MA23R54-B-RAPROCESSPTLM). The Residential New
Construction evaluation team with input from the Cross-Cutting Market Effects/Net-to-Gross
evaluation team, led by NMR Group, Inc., prepared this report for the Massachusetts Program
Administrators (PAs).2 The study includes detailed results from the process evaluation and
updates to the program theory and logic model (PTLM) for the Residential Renovations and
Additions (R&A) Program as a broader part of the Residential New Construction (RNC) Initiative.

This study updates the existing R&A PTLM developed in 2020 as part of the Renovations and
Additions Market Characterization and Potential Savings Study (MARLPNC 18-12). The update
engaged the PAs and implementation staff in every stage of PTLM development during
roundtable discussions, ensuring that the PTLM reflected the program as envisioned by the
people who designed and run it, not by evaluators. The process evaluation conducted prior to the
roundtable discussions informed those conversations.

The PA staff and EEAC consultants who oversee the Cross Cutting Research Area provided input
on the final report, given its connection to market effects research, a topic area under the Cross
Cutting contract.

1.1 GoALs
The following lists the primary goals of this evaluation.

e Conduct a process evaluation of the R&A program to get timely feedback on participating
customer and builder experiences under the existing program structure and future
program changes.

e Facilitate and provide support to PA program and implementation staff in updating the
existing R&A PTLM to reflect how the program is working, or should work, in light of the
findings from the process evaluation and the new program structure. NMR team members
who work on the market effects and NTG portion of the Cross-Cutting evaluation contract
will assist.

e If upon updating the program theory, PA program and implementation staff see reason to
expect the program to generate market effects that are measurable and substantial
enough to be worth measuring, facilitate PA program and implementation staff in
identifying appropriate indicators of program activity and of progress toward market effects
from the program.

2 The PAs comprise Berkshire Gas, Cape Light Compact, Eversource, Eversource Gas of Massachusetts, Liberty
Utilities, National Grid, and Unitil.
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1.2 PROGRAM DESCRIPTION

The Massachusetts PAs offer the R&A program under the umbrella of their RNC initiative. The
R&A program launched in 2019 using a pay-for-savings incentive structure, relying on energy
modeling to demonstrate program savings relative to a hypothetical baseline home. Between
2021 and 2023, the program provided incentives of up to $10,000 per project to homeowners and
builders for 2,349 residential renovations and additions projects.

To receive the full incentive, the completed project must demonstrate energy savings relative to
a hypothetical baseline home. The program also incentivizes HERS raters to be a primary point
of contact between the PAs and homeowners and builders. HERS raters conduct blower door
tests before and after completion of the project and input the information into energy models to
predict the home’s improvement in energy efficiency. The level of improvement determines the
amount of incentive the applicant will receive.

Starting July 1, 2024, the program will launch a redesign for the next program year and will no
longer support new fossil-fuel equipment in 2025. Under the new rules, additions must be 100%
electric to qualify for program incentives. It will also aim to encourage weatherization and other
preparatory work to prepare homes for future electrification. The program structure will remain
unchanged and will continue to use a pay-for-savings incentive structure.

NIVIR
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Section 2 Research Methods

The NMR team utilized customer online surveys and builder interviews to conduct the process
evaluation. The team held roundtable meetings with PA representatives and implementation staff
to facilitate discussion and update the PTLM.

2.1 PROCESS EVALUATION

2.1.1 Sample Frame Development

To develop the sample frame, the NMR team obtained program tracking data for customer and
market actors that participated in the program between 2021 and 2023 from the program
implementer, ICF.

The data included fields with participant names, company names, phone numbers, emails, and
physical addresses for the recipient of the incentive, either the homeowner or the builder. The
data also included project addresses and HERS rater contact information.

The program tracking data did not consistently contain information to identify whether the
incentive recipient/participant is the homeowner or builder. For contacts without information on
homeowner or builder status, the NMR team designated participants as a homeowner for
participants whose contact address matched the project address and a builder where the contact
address did not match their project address.

2.1.2 Participant Homeowner Survey: 81 Homeowners

2.1.2.1 Sampling and Recruiting

The sample frame for R&A customers consisted of 549 homeowners who participated in the R&A
program; the sample frame was limited to people with email addresses included in program
tracking data. The survey was fielded in December 2023 and customers received a $25 e-gift
card for completing the survey. The survey surpassed the initial target of 70 completes from email
recruitment resulting in a response rate of 15% (81 valid survey completes).

The survey asked about respondents’ experience with the program. For questions related to
program influence and satisfaction, we compared results by the scale of the project. Projects
where the HERS score reduced (improved) by 50% or more were considered large projects and
projects that reduced (improved) the HERS score by less than 50% were considered small
projects, resulting in 30 large projects and 50 small projects (we did not receive HERS scores for
one project).

2.1.2.2 Research Questions

The homeowner survey included questions about the following topics:
e Awareness of energy efficiency prior to participating in the program
o Where they first learned about the program

e Motivations for participating in the program
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o Clarity of program eligibility requirements

e Barriers/challenges with application process

e Their role vs. the role of their HERS rater or builder(s) in deciding to participate and
deciding the scope of the project

¢ Theimportance of energy efficiency compared to other factors in the renovation or addition
project

o Importance of the incentives, loans, and direct install measures in decision to participate
¢ Willingness to expand scope of project due to participation in the program
¢ How project might have differed without participation

e Satisfaction with the program and program recommendation (including net promoter score
(NPS), i.e., willingness to recommend to friends and family)

e Opportunities for program improvement

2.1.3 Participant Market Actor Interviews: 17 Builders + 5 HERS Raters

2.1.3.1 Sampling and Recruiting

The sample frame for market actor interviews comprised 624 builders® and 75 HERS raters who
participated in the R&A program. As with the customer survey, the sample frame was limited to
participants with valid email addresses included in program tracking data.

The NMR team conducted targeted follow-up phone outreach to get interview completes that are
representative of the different geographic areas (electric PA) and program activity (low versus
high). The one-hour interviews were conducted in January and February 2024. Interviewees
received a $200 e-gift card for completing the interview. We completed 17 builder and five HERS
rater interviews. See Table M-1 in Appendix A.2 for a summary of the number of renovations and
additions projects completed by the builders and HERS raters.

2.1.3.2 Research Questions
The market actor interviews included questions about the following topics:

¢ Where they first learned about the program
e Patrticipation in trainings provided by program
o Additional support for measures or practices, either via incentives or training

o How efficiency-related practices in program and non-program projects differ, including use
of HERS rater, blower door testing, and air sealing, among others

3 We will refer to contractors and builders as builders going forward although we recognize there are more nuanced
differences between the builders who build whole homes, builders who build additions, contractors who build additions,
and contractors who do home improvement.

NNVIR

Group, Inc. 13



D.P.U. 24-140 - D.P.U. 24-149
RENOVATIONS AND ADDITIONS PROCESS AND PTLM UPDATE (MAZ3K24-BfAPROCESSPTLM)
Exhibit 1, Appendix X
October 31, 2024
Page 29 of 94
The degree to which project team vs. homeowners drove the decision to participate

o The homeowner’s interest in energy efficiency
o The degree of homeowner involvement in the decision to participate

e Strategies implemented by the Sponsors of Mass Save® that were effective in driving
participation, increasing program awareness, and avoiding free ridership

e How projects might have differed without having participated
o How the program could help sell scope expansion to customers

e Barriers keeping builders and homeowners from participating (e.g., eligibility or timing
issues, program awareness, etc.)

e Program satisfaction (including NPS, i.e., willingness to recommend to customer)
e Opportunities for increasing participation

¢ If they plan to bring their practices to non-program projects

e Program growth and future impact on the market

¢ Impact of the new stretch and specialized code on recent or future renovation projects,
given that renovations of a certain size and scope trigger whole-home requirements*

2.2 PTLM ROUNDTABLE MEETINGS

The purpose of the roundtable working group meetings was to update the current PTLM and
develop market effects indicators under the guidance of the evaluators. The working group
included one EEAC representative, five PA representatives, three implementers from ICF, and
three evaluators from NMR.

Prior to the first roundtable meeting, the NMR team prepared a memo summarizing the high-level
findings from the homeowner survey and builder and HERS rater interviews, which we then
circulated to the working group members. The NMR team also provided the current R&A PTLM
and discussion topics for the group to consider.

The roundtable discussions captured the changes to the PTLM in real time as the conversation
unfolded. The NMR team displayed the evolving logic model for all to weigh in, asked questions
to clarify assumptions, and elicited missing steps or other information. After all members of the
discussion agreed that the logic model accurately reflects the program mechanisms, the NMR
team updated the program theory with this information and provide it to the members to ensure
that it too accurately described how the program is expected to work.

4 The new stretch and specialized opt-in codes now require certain renovation and addition projects to either meet new
construction code or require the whole home to meet new construction requirements, a change relative to previous
versions of the Massachusetts energy code.
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The NMR team then held four meetings. For the first three meetings (March 13, April 1, April 20),

the group engaged in discussion to identify the audiences targeted by the program, the activities
undertaken by the PAs and implementers through the program, the outputs of these activities,
and the outcomes (short, medium, and long-term). During the fourth meeting (April 22), the group
discussed using potential market effects indicators to track the impact of the program on the
market.
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Section 3 Process Results

The NMR team fielded an online survey with residential customers and conducted interviews with
market actors who participated in the R&A program between 2021 and 2023. This section
provides detailed results from those tasks.

3.1 DECISION MAKING AND INTEREST IN ENERGY EFFICIENCY

3.1.1 Customer Motivation

Customers’ most important considerations were meeting their home’s needs for the long
run, making the home more energy efficient, and making the home more attractive and
comfortable. More than one-half (55%) of market actors indicated that energy efficiency is a
primary consideration for their typical renovation customers; this figure was 42% for their typical
addition customer, as shown in Figure 1.

Figure 1: Customer Priority of Energy Efficiency in Projects
(How much of a priority is energy efficiency for your typical renovation/addition customer?)

Renovations (n=22) 55% 32% 27%
Additions (n=19) 42% 42% 16%
® Primary consideration m Secondary consideration

Sustainability/Ethical Considerations m Tertiary/Not a consideration

Financial incentives offered by the program, home comfort, and saving money on energy
bills were primary drivers in customer decision to participate in the program. The survey
asked customers on a scale of 1 to 5, where 1 is “not at all important” and 5 is “very important,”
to indicate the importance of a list of factors in their decision to participate in the program.
Financial incentives, comfort, and saving money were the most important factors in customers’
decision to participate in the program. Less important drivers include saving energy, increasing
property values, and reducing greenhouse gas emissions. Free direct-install measures and loans
offered by the program were not motivating factors. (Figure 2)
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Figure 2: Customer Motivation to Participate in the Program (n=81)

(Using a scale of 1 to 5, where 1 is “not at all important” and 5 is “very important,” how important were
each of the following factors on your decision to participate in the Renovations and Additions program?)

Take advantage of financial incentives offered by the program @

Make home more comfortable @

Save money on energy bills @
Save energy @
Increase property value @

Reduce greenhouse gas emissions @

Receive free direct install @
measures

Take advantage of a loan offered by
the program

1 2 3 4 5
Not at all Important Very Important

3.1.2 Decision Making

HERS raters were more influential than builders and architects on customer decision to
participate in the program. Nearly two-thirds of customers (63%) said they decided to participate
in the program after contacting a builder, architect, and/or HERS rater. The survey asked these
customers to rate a scale of 1 to 5, where 1 is “not at all influential” and 5 is “very influential,” how
influential their builder, architect, or HERS rater was on their decision to participate in the program.
Customers indicated higher rates of influence (4 or 5 rating) for HERS raters (37%) compared to
builders (27%). Customers indicated architects (8%) were the least influential.

Additionally, customers were split between having developed the project scope on their own
(48%) and their builder or architect having helped (48%) (Figure 3), which may have implications
for developing net-to-gross ratios. The decision-making process did not differ between customers
who completed additions and those who did not.
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Figure 3: Development of Project Scope (n=81)

(Which of the following best describes how you decided on the scope of your project?)

g | did research and developed my own scope

5 My contractor suggested one scope and | 9%

s agreed 2

o

g My contractor suggested various options and

O | selected from among them °

- My architect suggested one scope and | I 4%

Q agreed

=

;t"-’ My architect suggested various options and |
selected from among them °

ﬁ Collaboration between myself, contractor, I 4%

g and/or architect

The customer survey provided a list of project considerations and asked customers to rank them
by order of importance. Customers ranked “providing features that meet my needs for this home
over the long run” as their top consideration, followed by “making the home more energy efficient”
and “making the home more attractive and comfortable” (Figure 4).

Figure 4: Project Considerations Ranked by Importance

(Thinking of the decisions you needed to make for the work on your home, how important were the
following considerations? Please rank them in order of importance.)

) Providing features that meet my needs for Using high quality materials and
this home over the long run ) equipment
) Making the home more energy efficient ) SR L T gc?;]s‘iabﬁzr Ui e e
Making the home more attractive and :
comfortable ) Making the home sellable

3.2 FEEDBACK ABOUT PROGRAM PROCESSES

3.2.1 Program Awareness

Builders primarily learned about the program through industry professionals including
other builders and HERS raters. HERS raters learned about the program through the
implementer, ICF. Table M-2 in Appendix A.2 reports detailed responses on where market actors
learned about the program.

Most customers first learned about the program through MassSave.com, a Mass Save
representative, or a PA website. Figure 5 shows more than one-half (53%) of customers first
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learned about the program from MassSave.com or a PA website and more than one-tenth (12%)
learned about the program from a Mass Save representative. Most of the remaining customers
learned about the program via word of mouth, either from a builder or HERS rater (15%), co-
worker, family member, or friend (12%), or other industry professional (2%). One-half of
customers (five of ten) who learned about the program from a co-worker, family member, or friend
said the person who told them about the program had also participated.

Figure 5: Sources of Customer Awareness (n=81)
(How did you first learn about the renovations and additions program? Single response)

MassSave.com |GG 43%
Mass Save representative [ NG 12%
PA website [l 5%
PA/utility bill insert I 1%

Prior program participation l 1%

Mass Save
Affiliates

Co-worker, family, or friend 12%
Builder or contractor 9%
HERS rater 6%
Industry professional 1%
Real estate agent 1%

Social media | 1%

Internet Word of Mouth

Internet | 1%

PAs could do more to increase program awareness among the general public and to get
builders to participate in the program for the first time. When asked how effective the
Sponsors of Mass Save have been at promoting awareness of the program, approximately one-
quarter (27%) of market actors said the sponsors have been very effective and one in seven
(14%) of said it was fairly effective but could be better. Other market actors said there is room
for improving awareness of the program amongst the general public (41%), improving program
clarity and support (18%), and increasing availability of marketing materials (5%). For detailed
responses, see Table M-3 in Appendix A.2.

To better promote awareness of the program, 15 market actors that provided a response
recommended a comprehensive marketing and education campaign (73%), targeted outreach
and partnerships (27%), and improved communication and follow-up from Mass Save (20%).

3.2.2 Application Process

There is room for improvement in making eligibility requirements clearer and simplifying
the application process. Customers frequently suggested having a designated contact person
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through Mass Save who can help navigate the program and answer questions about program
eligibility.
More than one-half (57%) of customers said the program eligibility requirements were clear. The
rates of respondents with small and large projects were not statistically different. Customers who
said eligibility requirements were unclear said they were hard to understand without
speaking with a Mass Save representative. Without a designated contact person, customers
said they couldn’t receive guidance on their projects, alternative options for more energy savings,
or other information on financial incentive options. When customers do reach a representative
from Mass Save, they often reported conflicting answers from different departments. See Table
C-1in Appendix A.1 for detailed responses.

Nearly two-thirds (65%) of customers did not find the application process difficult.
Customers who said the application process was difficult mainly said that they did not know where
or from whom to get program information, that the program is hard to understand, or that they had
difficulty finding a builder. See Table C-2 in Appendix A.1 for additional results on reasons why
the application process was difficult.

3.2.3 Increasing Participation and Expanding Scope
Customer Participation

Primary barriers preventing more homeowners from participating in the program include
a lack of program awareness and education and the program’s being too complicated and
confusing. Market actors cited a lack of program awareness and education (45%) and the
program’s being too complicated and confusing (41%) as the main barriers preventing
homeowners from participating in the program. Other reasons preventing more homeowners from
participating in the program include increased project costs to meet code requirements (27%),
HERS rating requirements (14%), and difficulty reaching a Mass Save representative for program
support (14%). See Table M-4 in Appendix A.2 for full list of barriers.

Market actors suggested increasing the incentive or offering tiered incentives to increase
participation. When asked how the program can increase participation, six out of ten market
actors suggested increasing the incentive or offering tiered incentives. Other recommendations
include making the application more accessible in different languages, offering additional program
support, and streamlining and simplifying the process.

Customers lack information on how to achieve additional savings and available incentives.
HERS raters are the primary resource for customers and builders in the application process and
navigating the program. When asked about how the program could encourage customers to make
energy-efficiency improvements to other parts of the home that were not part of the original scope,
both builders and HERS raters recommended increasing program incentive amounts (55%),
running educational campaigns and providing educational materials (e.g., one-sheets and
pamphlets) on other available program incentives and on opportunities to renovate other parts of
their home (18%), and using dedicated program representatives to interact with customers (14%).
Interview responses suggest a need for other avenues for customer and builders to get
information about the program and energy-efficiency improvement opportunities. See Table M-5
in Appendix A.2 for additional recommendations.
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Some builders mentioned they are not in the business to upsell energy efficiency to their
customers and recommended continuing to educate HERS raters to speak to customers.

“OK, well now you are asking construction people to become salespeople. And the reason
construction people are construction people is because they are not salespeople. So that
would have to be like a pennies on the dollar sort of additional cost.” — Builder

“The [HERS raters], whenever they come out... | cannot get a better grasp of them and
the program for myself or for homeowners. The guy that came out, he was very good at
his job. So | suppose continuing education with the foot soldiers, as such, that goes out
meets the homeowners and sort of does the assessments. And then again, trying to
increase exposure and awareness to homeowners at the program is available on and it's
out there.” — Builder

Market Actor Participation

The main barriers preventing more market actors from participating in the program
included the program’s being too complicated, confusing, and requiring too much
paperwork along with the lack of incentive for builders. Market actors reported the most
frequently mentioned barriers that prevent market actors like them from working in the program
are the program being too complicated, confusing, and requiring too much paperwork (45%) and
lack of incentives for builders (41%). Other barriers include lack of awareness and program
education (27%) and delays in receiving the incentive or uncertainty over whether the project will
receive the full incentive (18%), which can slow down projects. Builders who do not see
participation in the program as worth the hassle of filling out paperwork and potentially delaying
their projects may forgo the program altogether or seek incentives with fewer participation
requirements. For example, the insulation tax credit from the Inflation Reduction Act will cover
30% of the product cost up to $1,200 in federal tax credits and does not require HERS raters to
conduct blower door tests.® See Table M-6 in Appendix A.2 for all barriers mentioned by market
actors.

Opportunities exist for the PAs to get more builders to participate in the program for the
first time as well as to continue to participate. Nearly one-fifth (19%) indicated they had a
positive perception of the Sponsor’s effectiveness in getting builders to participate in the program
for the first time. Two-thirds (67%) of market actors were either not aware of the Sponsor’s efforts,
had limited interactions with them, or said that the Sponsors could do more to facilitate
participation. More market actors (35%) indicated a positive view of the Sponsor’s efforts to get
builders to participate on more projects through the program.

From my own experience, once you work with it once, you kind of understand the system.
You have to do some steps to satisfy the program, but it works. You get the money! And

5 https://www.energystar.gov/about/federal-tax-credits
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so, from that standpoint, | think the desire to not ignore it and continue to work with is
good. — Builder

See Table M-7 and Table M-8 in Appendix A.2 for detailed market actor responses.
To drive participation, market actors (19 of 22) most frequently recommended the following:
e Simplifying and streamlining the program (47%)
e Increasing incentives and compensating builders (47%)
e Targeted outreach and communication (11%)
e Offering tiered incentives (11%)

For additional recommendations on how to drive participation, see Table M-9 in Appendix A.2.

3.3 PROGRAM INFLUENCE ON PROJECT OUTCOMES

The program helped customers become more aware of advanced energy-efficiency
practices in R&A projects. One-half of customers (53%) were aware (4 or 5 response) that
advanced energy efficient practices could be included in their renovation and/or addition projects
before participating in the program. After participating in the program, most participants were
aware (88%) of this (Figure 6).

Figure 6: Customer Awareness of Advanced Energy Efficiency Practices (n=81)
(Using a scale of 1 to 5, where 1 is “not at all aware” and 5 is “very aware,” before participating in the
renovations and additions program, how aware were you that advanced energy efficient practices could
be included in your renovations and additions project? After participating in the renovations and additions
program, how aware were you that advanced energy efficient practices could be included in your
renovations and additions project?)

(4 or 5 rating)

The program influenced some customers to make improvements to parts of their home
that were beyond the initial project scope. Approximately one-third of customers (32%)
reported making improvements to parts of their home that were not part of the initial project
scope because of the program. Customers with smaller projects were more likely than
those with large projects to indicate that they had or plan to make further improvements
because of the program. For more detailed results, see
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Figure C-1 in Appendix A.1.

More than one-half (57%) of customers who said they made improvements beyond their initial
scope added insulation to other parts of their home, including attic, wall, floor, basement, and/or
rim joist insulation. Some homeowners said the incentive allowed them to make further
investments in their project and/or renovate other parts of their home. See Table C-3 in Appendix
A.1 for details on additional project improvements made by customers.

Without the program, most customers would have done the exact same project,
suggesting some level of free-ridership. In the absence of the program, over one-half (56%)
of respondents said they would have done the exact same project in the absence of the program.
Nearly two-fifths (38%) of respondents would have reduced the size, scope, or efficiency of their
project without the program, while 5% would have cancelled or postponed the projects, as shown
in Figure 7. The rates of respondents with small and large projects were not statistically different.

Figure 7: Program Absence (n=81)

(Which of the following is most likely what would have happened if you had not participated in the
Renovations and Additions program?)

Reduced the size, scope, or
efficiency of the project

Canceled or postponed .
the project

38%
5%

Don't know I 1%

The program helped customers install higher efficiency systems and upgrade to higher
efficiency insulation than they otherwise would have. Customers who said they would have
reduced the size, scope, or efficiency of the project if they had not participated in the program
said the program allowed them to install higher efficiency systems and/or products (32%) and/or
allowed for insulation upgrades and upgrades to energy-efficient materials (25%). The program
also allowed some customers to add heat pumps (18%), add insulation to more parts of their
house (18%), and expand the scope of their project (14%). For additional details on how customer
projects would have differed without the program, see Table C-4 in Appendix A.1.

Builders were divided on whether homes in the R&A program were more energy efficient
than non-program homes. Builders who observed differences in energy-efficiency related
practices between program and non-program projects were asked about the impact on those
practices. Seven of the 16 builders who responded said the projects that go through the program
are more likely to have better quality insulation (3), be more energy-efficient or adopt more energy-
efficient measures (3), follow code because there is more accountability (1), and use HERS raters
(). One builder said it depended on the scope of each project. The remaining eight builders said
there are no differences in their energy-efficiency related practices between projects that
participate in the program and those that do not.
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Of the eight builders who observed differences in energy-efficiency related practice between
program and non-program projects, four said they do not plan to apply those practices for
participating projects to non-participating projects. Two builders said they already recommend
these practices to non-program homeowners .

“The program increases your knowledge about more energy-efficient tools that are
available. When you talk to customers you can't really forget that knowledge.” — Builder

One builder said they already incorporate their improved air sealing practices into non-program
projects. Without the program, this builder said the ducts in these projects would have been less
tightly sealed and insulation would not have been applied with as much care.

“Yes, | think that there's greater care around sealing ducts, sealing doors, sealing air
passages. It creates an awareness and then after the awareness, it creates a habit in
doing things a certain way that says, OK, this is just the way we do it, whether the project
is program related or not, because a lot of the stuff doesn't take much more time, whether
you do it properly or improperly. | think being part of the program kind of motivates you to
study a certain way, do it as you know to kind of learn a certain practice and then you end
up just sticking with that practice because that's just the way you do it.” — Builder

One respondent was skipped. For detailed responses, see Table M-10 in Appendix A.2.

Builder opinions were mixed on how much the program boosted the efficiency of their
projects. Similarly, when asked whether the program has been effective in getting customers to
make their projects more energy efficient than they otherwise would have without the program,
builders most commonly (seven out of 17, or 41%) said the program has been somewhat effective
in getting customers to make their projects more energy efficient, use materials that increase
energy efficiency (e.g., upgrade insulation materials), or has increased their awareness of energy-
efficiency projects.

“A good example is insulation. If you're redoing a house or room, most people just want to
put back fiberglass insulation and even mineral wool in some cases because it's more fire
resistant and better. However, if you can convince someone to spend the extra money on
spray foam -- whether it’'s open or closed cell -- the results ultimately make that room
tighter, more efficient overall. And spray foam, especially in small quantities, is significantly
more expensive than its more traditional counterparts. If the [incentive] there was to offset
the difference, | think everyone would do spray.” — Builder

Five out of 17 builders reported there was no impact on the program to cause customers to make
their projects more efficient than the otherwise would have. Three builders mentioned the impact
of the program has been complicated by stricter code requirements and two builders did not know.

3.4 PROGRAM AND CODE CHANGES

3.4.1 Program Changes

Market actors were asked how their future renovations and additions projects would be affected
if the program no longer incentivized for fossil fuel-fired heating and water heating equipment.
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Switching to an all-electric model can be a lost opportunity to incentivize heat pump-
resistant homeowners to upgrade to efficient heating systems. While some market actors
(9%) think there would be minimal to no impact on future renovation projects, 45% said that it will
slow down the adoption of more efficient heating systems due to homeowner resistance to switch
to electric heating and energy-efficient fossil fuel boilers and furnaces being more expensive than
less efficient fossil fuel equipment without the incentives. Two HERS raters indicated an increased
adoption of heat pumps for renovations projects. Most (eight of ten) builders reported little to no
impact on their additions projects. Table M-11 and Table M-12 in Appendix A.2 reports detailed
responses.

Market actor opinions were split on how program participation would change if the
program no longer offered incentives for fossil fuel equipment. Seven of the 19 market actors
who answered said participation would decrease, four said participation would increase, four said
it would stay the same, and three said it would depend on the size of the incentive.

3.4.2 Stretch Code Changes

Market actors were asked how their recent and future renovation projects have been and would
be affected by the new stretch and specialized codes that have provisions where renovations and
additions of a certain size and scope trigger whole-home requirements.

Changes in stretch code have made projects more expensive, extended project timelines,
and scaled back projects to avoid trigger code requirements. For recent renovations, builders
said it has cost more to build to the code (38%) and has caused project timelines to be extended
(19%). One-quarter of builders (25%) said they have scaled back projects to avoid triggering the
code requirement. About one-third (38%) of builders said it has had no impact on their recent
project. All HERS raters reported an increase in demand for their work and two said they have
had to learn the new codes. For detailed responses, see Table M-13 in Appendix A.2.

Builders expect there will be fewer or scaled back renovations with increased costs and
extended timelines. For future renovations, builders predict costs will increase to build up to
code (44%) and will cause project timelines to be extended (19%). Homeowners will be less likely
to renovate (13%), or the size of projects will get scaled back to avoid triggering the requirement
(6%). Approximately one-third (38%) of builders said they expect little to no impact on their future
projects. Three of the five HERS raters predicted a continued increase in demand for their work,
while two said homeowners will be less likely to renovate.

3.5 FUTURE PROGRAM PARTICIPATION

Homeowner participation in the program is expected to increase. Interviewers asked market
actors whether they expect homeowner participation in the program to change over the next few
years. Over three-fourths (77%) of market actors said they expect an increase, 9% said they
expect a decrease, and 5% said they expect participation to stay the same. Respondents expect
an increase because of increased awareness through word of mouth and positive experiences of
past participants (41%), the more stringent stretch code (24%), and financial opportunities offered
through the program (12%). See Table M-14 in Appendix A.2 for additional reasons market actors
expect an increase in homeowner participation in the program.
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The two market actors who said they expect homeowner participation in the program to decrease
because of financial constraints due to high interest rates (1) and homeowner resistance to
electrification (1).

3.6 PROGRAM ASSESSMENTS

3.6.1 Program Satisfaction

Most customers reported being satisfied with the program. The survey asked respondents
how satisfied they were with the program on a scale of 1 to 5, where 1 means “not at all satisfied”
and 5 means “very satisfied.” Figure 8 shows over three-quarters (77%) of customers reported
satisfaction (4 or 5 rating) with the program. Fewer than one in ten customers (7%) said they were
not satisfied with the program (rating of 1 or 2). There were no significant differences in
satisfaction between respondents with small and large projects. Table C-5 in Appendix A.1 reports
the customer’s reasons for low program satisfaction.

Figure 8: Program Participant Satisfaction
2%

Customers (n=81) 16% 30% 47%
Builders (n=17) 35% 18% 24%

HERS raters (n=5) 40% 40% 20%

m 1 Not at all Satisfied =2 Lessthan Satisfied © 3 Somewhat Satisfied
m 4 Satisfied u 5 Very Satisfied

Market actors reported lower satisfaction with the program compared to customers. Seven
out of 17 builders (41%) and three out of five HERS raters reported being satisfied with the
program (rating of 4 or 5), as shown in Figure 8. Four builders said they were not satisfied with
the program (rating of 2).

Builders most frequently mentioned there was lack of support and education and awareness
about the program and that they faced difficulties in receiving the expected incentives and/or
qualifying for incentives.

“Well, one was where the customer was promised the rebate was totally qualified. And
then once he started doing the renovation was told he didn't qualify because he started
renovation before anything was approved. Even though he did everything exactly the way
it was supposed to be done. And these are people that will tell other potential customers
the same thing "don't bother with it." They make it out to be a lot easier than it actually is.”
— Builder

HERS raters primarily said there was a lack of support for the program and a lack of awareness
and education about the program for builders and customers.
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“Outreach education to the builders and to the homeowners as things that need
improvement. | think the support for a rater is a 5, but the outreach to the rest of the
community at large, the rest of the state at large is a 2.” — HERS Rater

See Table M-15 in Appendix A.2 for additional builder and HERS rater reasons for lower
satisfaction.

Customer and builder satisfaction with the program have declined compared to prior
years. The MA20X06-B-RENOADDNTG study conducted in 2021 found 96% of customers and
94% of builders reported being satisfied with the program.®

3.6.2 Program Recommendation

Most customers plan to recommend the program to others or already have. Three-quarters
(75%) of customers had already recommended the program to others, while 5% said they were
likely to do so (likelihood to recommend the program; rating of 9 or 10 on a scale of 0 to 10). Two
customers said they were unlikely to recommend the program because it's too complicated (two)
and it held up their project (one). There were no significant differences in recommendation rates
between respondents with small and large projects.

Most market actors said they would recommend the program to customers. On the same
scale as customers, more than three-fourths (77%) of market actors said they would recommend
the program to customers (12 of 17 builder and all five HERSs raters gave a 9 or 10 rating). The
four builders gave a likelihood rating of 5 or below said they would be unlikely to recommend the
program because of the long wait time and difficulties qualifying for and/or receiving expected
incentives, the lack of monetary incentive for the builder, the burden of paperwork, the scope of
the project, how difficult the program is to understand, and the length of the whole process,
including the paperwork and HERS rater inspection.

“Just that the paperwork, the inspection, just the whole process is kind of clunky, [and]
takes a lot of time. | mean waiting for the money is a big one. | think there are two or three
months now like it's just a long time. And then sometimes there's no guarantee you'll get
[the incentive]. [There’s] risk on the customer whether or not they'll get approved for it. If
so, they're not going to do it.” — Builder

Customers had a higher Net Promoter Score (NPS) than builders (on a scale of -100 to
+100, +73 among customers and +47 for builders). The NPS for HERS raters was +100.

We use the likelihood to recommend the R&A program to a friend or family (for customers) or
customer (for market actors) rating scale to calculate the NPS.

Customers had an NPS score of +73 (on a scale of -100 to +100), which is considered excellent.
Builders had a lower NPS score of +47, which is considered favorable. Potential explanations for
these differences are that customers are the recipients of the incentive and likely had their builders

66 MA20X06-B-RENOADDNTG study conducted surveys with customers and builders that participated in 2019 and
the first quarter of 2020. The surveys included limited process questions including program awareness, experience,
satisfaction, NEls, and future participation.
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or HERS raters fill out the paperwork to participate. Builders may have lower NPS scores because
of the reasons mentioned above such as long wait times for the incentives, difficulties qualifying
for the incentives, a lack of monetary incentive for the builder, and having to complete paperwork
for the customer. HERS raters had an NPS score of +100, which is considered world class. This
program provides incentives for HERS raters to participate in the program and customers are
required to use HERS raters in order to participate.

The MA20X06-B-RENOADDNTG study found customers had an NPS score of +99 and builders
had an NPS score of +68.” Scores further suggest that customer and builder program satisfaction
has declined. For additional information on NPS scores, see Section A.3.

3.6.3 Program Improvements

Customers emphasized that program improvements could come from a dedicated Mass
Save representative serving as the primary point of contact for the program and energy
efficient upgrade options. Alternately, HERS raters could learn and share more about Mass
Save programs. Customers also recommended making eligibility requirements clearer; making
eligibility easier and simpler; increasing transparency on how incentives are determined,;
simplifying the application process; and increasing program awareness. See Table C-6 in
Appendix A.1 for details on customer suggestions for improving the program.

Most market actors (73%) said the program could be improved by providing educational
resources for builders (and homeowners) such as trainings, seminars, training materials
(e.g., one-sheets), database of recorded training videos, etc. Market actors also
recommended customer support provided by the program, such as a point of contact for questions
and more information, increasing incentives, making eligibility requirements clearer, and
simplifying the application process.

7 Evaluators found an error in the calculation of the customer NPS in the MA20X06-B-RENOADDNTG study. The team
recalculated the NPS for consistency and found a slight decrease in the value.
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Section4 Program Theory, Logic Model, and Market
Effects Indicators

The prior PTLM was developed by the evaluation team as part of a larger study 8 and did not have
the opportunity to engage with and solicit feedback from program and implementation staff. As
such, the evaluation team and working group decided to start afresh and develop a new PTLM
for this study. The update engaged the PAs and implementation staff in every stage of PTLM
development during roundtable discussions, ensuring that the PTLM reflected the program as
envisioned by the people who designed and run it.

This section summarizes the program theory related by the working group during the roundtable
discussions, presents the logic model, and proposes indicators with which to measure progress
toward the outcomes expected from the PAs’ activities in the residential R&A market and evidence
of the PASs’ activities in the market.

The program theory describes how the program’s activities are expected to alter the target
audiences or market actors that will lead to changes in the market.®

4.1 PROGRAM THEORY & LoGIic MODEL

The logic model (Error! Reference source not found.) displays the program theory in a graphical
format. It shows, from left to right, 1) the audiences the program targets and the activities it
undertakes with each, 2) the short-term outputs from these activities, and 3) the expected
outcomes from the program activities and outputs.

Per this diagram, the PAs’ R&A program activities target owners of homes and buildings, HERS
raters, and builders.

e Home and building owners learn about the program support primarily through HERS
raters, and also through the R&A pages of the Mass Save website

e The program engages HERS raters through participation in the Northeast HERS board,
providing raters with program marketing and collateral materials for use with the clients,
interacting with them at quarterly meetings, and via a targeted newsletter

e The program engages builders via outreach with home builder and remodeler association
and by offering training online

Through this engagement the target audiences learn about the program incentives as well as
about how to maximize the energy efficiency of their R&A projects. The program offers home and
building owners incentives of up to $10,000 per R&A project. The program requires owners or

8 MARLPNC 18-12: Renovations and Additions Market Characterization and Potential Savings Study. NMR Group,
Inc. 2020. Available: https://ma-eeac.org/wp-

content/uploads/MARLPNC 1812 RenoAddMarketPotential Report Final 2020.03.30 Clean v2.pdf

9 “Action Plan for Measuring Market Effects” NMR Group, Inc. https://ma-eeac.org/wp-

content/uploads/Action Plan_Measuring_Market Effects FINAL 2019.02.15.pdf
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builders to hire HERS raters to qualify for the incentive. The program also offers incentives directly
to HERS raters to conduct selected tests on R&A projects. As a result, raters benefit from the
business that the program brings them and actively promote it to potential customers such as
owners of homes or buildings and to builders.

The PAs are considering increasing the incentives in 2025 to further support the move to all-
electric projects and increase the number of existing homes ready for electrification.

The direct results or outputs of these activities include that:

o HERS raters promote the program, energy efficiency, and electrification to home and
building owners and builders

o HERS raters educate home and building owners (who finance projects) on energy
efficiency and electrification opportunities in R&A projects

o HERS raters educate builders on energy efficiency and electrification opportunities in R&A
project

o HERS raters guide patrticipants (project funders or builders) through the program

e Home and building owners looking to do renovations and/or additions hear of the program
and access information about it. After learning more about the program, home and building
owners hire HERS raters and participate in the program

o Home builder and remodeler associations offer trainings to builders. Builders learn about
the program, energy efficiency, and electrification for residential renovations and additions
through these trainings and the PAs’ R&A-focused online trainings

Ultimately, these activities are expected to result in the following outcomes in the residential R&A
markets. We present these below in the order in which the PAs expect them to develop.

Short-term outcomes:

A. Home and building owners tell others about the program
B. Builders tell home and building owners about the program
C. Increased home and building owner, builder, and architect awareness of
e The program
e Importance of weatherization
e Importance of pre-electrification
¢ Importance of decarbonization
e Energy efficiency and electrification in R&A projects
o Net-zero ready additions
e Heat pump (HP) performance

Medium-term outcomes:

D. Builders increasingly recommend or incorporate weatherization, pre-electrification, energy
efficiency, and electrification into their renovation projects; and make additions net-zero
ready

E. Increased home/building owner demand for weatherization in R&A projects, pre-
electrification in R&A projects, energy-efficiency and electrification renovations, and
percentage of additions that are net-zero ready
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F. Increased compliance with stretch code

Long-term outcomes:

G. Increasing numbers of R&A are EV- or PV-ready

H1.R&A projects are increasingly efficient

H2.Grid efficient zero and low carbon R&A are the norm

H3.Grid interactive or responsive equipment become the norm in R&A

H4.Energy-efficient, all-electric, and decarbonization become base code requirement for
additions

H5.Energy-efficient, all-electric, and decarbonization become standard practice for
renovations

Long term outcomes that require further consideration (TBD) in future studies include

e Projects are taking embodied carbon levels into consideration
e Projects are taking demand response into consideration
e Commissioning third-party certification

The working group was not asked about specific times to characterize short-, medium-, and long-
term. The refinement process in the next stage of market effects studies for the R&A program
would include defining specific periods and when to measure specific indicators for market effects.
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PROGRAM ACTIVITIES & OUTPUTS, BY TARGET AUDIENCE SHORT-TERM OUTCOMES
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4.2 TRACKING EVIDENCE OF PROGRAM ACTIVITY AND INDICATORS FOR MARKET
EFFECTS

The purpose of tracking indicators of market effects is to enable the PAs to make a credible case
that market effects that may be measured in a future study have occurred because of program
activity. Tracking these indicators over time is also important for assessing progress towards the
long-term outcomes expected in the market before there is enough market progress to quantify
savings from market effects attributable to the program. The purpose of tracking evidence of
program activity is to establish the context for attribution.

Table 1 suggests potential indicators with which to track program activities and outputs. These
are preliminary indicators that can be modified in the next stage of market effects studies for the
R&A program. Table 2 tracks preliminary activities and outputs indicators from the participant
surveys in the process evaluation in this study and the MA20X06-B-RENOADDNTG study.

Table 3 suggests potential indicators of market effects outcomes. As with the activities and
outputs, these outcome indicators are preliminary with room for modification in the next stage of
market effects studies for the R&A program.
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Table 4 tracks preliminary market effects outcome indicators from the participant surveys in the
process evaluation in this study and the MA20X06-B-RENOADDNTG study.

The PAs should begin tracking program activity indicators and set baselines for indicators
of market effects as soon as possible to help the PAs to make a case at a later date for
attribution of market effects potentially due to the PAs’ R&A activities.
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Table 1: Preliminary Program Activity and Output Indicators
Activities and Outputs

Anticipated Data Source(s)

I. Home/building owners

Il. HERS raters

NNVIR

Group, Inc.

R&A pages on Mass Save
website

Home/building owner looking to
do R&A access info on program

Home/building owners hire HERS
raters

Home/building owners participate
in the program

Architects work with
home/building owners
Participate in Northeast HERS
board

Provide program information and
collateral to HERS raters
Quarterly meetings and monthly
HERS rater newsletters

Offer HERS rater incentives
(includes blower door incentive)
Collateral material for HERS rater
and builder use

HERS raters promote programs,
EE, and electrification

HERS raters educate
home/building owners who
finance projects on EE and
electrification opportunities in
R&A projects

Number of hits of R&A pages on
website over time
Number of hits of R&A pages on
website over time

Rates at which HERS raters
indicates the portion of their
business is coming from R&A vs.
RNC

Rates of participation over time
(e.g., Number of quarterly
meetings attended per year)

NA

# of meetings PAs patrticipate in
over time

Evidence of program information
and collateral

Number of quarterly meetings
attended per year

Number of Incentives processed
per year

Evidence of program information
and collateral

Rates at which HERS raters
promote programs, EE, and
electrification

Rate at which homes/building
owners report HERS rater as
being as primary source of info in
their decisions about what energy
related project choices

35

PAs (Per quarter)

HERS rater survey/interviews

Program tracking data

PAs (Per quarter or year)
PAs, ICF

ICF

Program tracking data

PAs, ICF

HERS rater survey/interviews

Participant homeowner/building
owner survey/interviews
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Anticipated Data Source(s)

I1l. Builders

IV. Codes and Standards
Compliance Support Initiative
(CSCS)

NNVIR

Group, Inc.

HERS raters educate builders on
EE and electrification
opportunities in R&A projects

HERS raters guide participants
(project funders or builders)
through program

Incentives processed

Offer R&A-focused online training
by leveraging passive house and
all-electric learning center;

Home builder and remodeler
associations offer trainings to
builders

Outreach and coordinate with
home builder and remodeler
associations

Builders attend R&A-focused
trainings

Builders attend CSCS code
trainings

Rate at which builders report
HERS rater as being as a "key"
source of info in their decisions
about what energy related project
choices

Rate at which builders report
HERS rater as being as a "key"
source of info in their decisions
about what energy related project
choices

Number of Incentives processed
# of R&A-focused trainings
offered & rates of attendance
over time

# and types of outreach to
homebuilder and remodeler
associations over time

# of R&A-focused trainings
offered & rates of attendance
over time, by attendee type, if
available, and number of
attendees at R&A-focused
trainings offered through home
builder and remodeler
associations, if available
Rates of CSCS code training
attendance

36

Participant population builder
surveyl/interviews

Participant homeowner/building
owner/builders survey/interview

program tracking data

PAs to track outreach per quarter
or year

PAs to track outreach

Program tracking data

NMR has info from previous
study; continue to measure
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Table 2: Preliminary Program Activity and Output Indicator Tracking from Participant Surveys and Interviews

2019 and 2020 Q1

2021 to 2023 participants

Audience Activities and Outputs Indicators participants (MA23R54)
Customers first learn about ~ Customers first learn about
program from Mass Save program from Mass Save

I. Home/building :—lorl?_e/building owner Number of hits of R&A pages wep_site, rgpregentative, wep_site, rgpre§entative,

oWners looking to do R&A access on website over time ma|I.|n.g, b_|II, prior program ma|I.|n.g, plll, prior progr_am

info on program participation, PA website: participation, PA website:
45% 67%
(Mass Save website: 29%) (Mass Save website: 48%)
HERS raters educate Rate at which homes/building  N/A Customers said HERS
g owners report HERS rater as raters were influential on
Il HERS Pome/ 2Ol owneészh(()j being as primary source of their decision to participate
: raters é?ei?ﬁﬁc%%icés Ogrtunifilgs info in their decisions about in the program (4 or 5 rating
PP what energy related project on scale of 1to 5): 37%

in R&A projects choices

4.2.2 Market Effects Indicators

Table 3: Preliminary R&A Market Effects Outcomes and Indicators

Outcomes Indicators Anticipated Data Source(s)

A Home/building owners tell others about Likelihood of telling others about the Participant homeowner/builder
program program (net promoter score or something  owner/builders survey/interviews

similar)

B Builders tell home/building owners about Rate at which homeowner said the builder Participant homeowner/building owner
program told them about the program surveyl/interviews

C Increased home/building owner, owner, Rates of awareness of these measures or Participant homeowner/building
builder and architect awareness of categories among participating and non- owner/builder survey/interviews
importance of weatherization, pre- participating home/building owners and
electrification, decarbonization, EE and builders

electrification in R&A projects, Net-zero
ready additions (exclude program
awareness)
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Outcomes

HP performance to reduce anxiety around
HP equipment

Builders increasingly
recommend/incorporate into their projects:
weatherization, pre-electrification, EE &
electrification in renovations, and net-zero
ready additions

Increased demand for weatherization, pre-
electrification, EE & electrification
renovations, net zero ready additions

Increased compliance with stretch code

Increasing numbers of R&A are EV/PV
ready

Projects are increasingly efficient

NNVIR

Group, Inc.

Indicators

Market actor (builder, architect) attitudes
about heat pump performance
(participating & non-participating)

Participating and non-participating builders
- rate at which they recommend or
incorporate these into their projects

Rates of participating & non-participating
customers asking for these measures or
categories

Rate of change in Energy/HERS ratings
over time

Rate at which homeowner/builders report
residential homes as being EV/PV ready.

Rate of change in Energy/HERS ratings
over time

Anticipated Data Source(s)

MA22X06-B-HPMEIB Homeowner/building

owner/builder survey/interviews

General population builder
surveyl/interviews

RESNET data; General population
homeowner/building owner/builder
surveyl/interviews

Energy ratings (from program for
participants, Ekotrope/RESNET for NPs)

General population homeowner/building
owner and builder survey/interviews

Energy ratings (from program for
participants, Ekotrope/RESNET for NPs)
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Table 4: Preliminary R&A Market Effects Outcomes and Indicator Tracking from Participant Surveys and
Interviews

2019 and 2020 Q1 2021 to 2023

Outcomes Indicators participants participants
(MA20X06) (MA23R54)

Home/building owners tell others about Lislinees) e el oiliers coeiiine

A program (net promoter score or Customer NPS: +99 Customer NPS: +73
program . o
something similar)
B Builders tell home/building owners Ra_te at which homeowner said the Contractor NPS: +68 Contractor NPS: +47
about program builder told them about the program
Increased home/building owner,
owner, builder, and architect Customer awareness of
awareness of importance of Rates of awareness of these EE practices in R&A (4
c weatherization, pre-electrification, measures or categories among N/A or 5 rating on scale of 1
decarbonization, EE and electrification  participating and non-participating to 5): Before
in R&A projects, Net-zero ready home/building owners and builders participating: 53%
additions (exclude program After participating: 88%
awareness)
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Appendix A Detailed Responses

This section provides the detailed responses from customer surveys (A.1), market actor
interviews (A.2), and information on NPSs (A.3).

A.1 CUSTOMER SURVEYS

Table C-1: Reasons Why Eligibility Requirements Were Unclear

(Open ended response)

How were eligibility requirements unclear? Customers
(n=17)

Project eligibility requirements were unclear or hard to understand without 11

having to speak with a Mass Save representative

Lack of response from Mass Save; lack of designated contact person; 4

different Mass Save departments provided conflicting answers

Lack of guidance and project recommendations or alternative options to 3

get more savings energy savings or financial incentives

Initial audit did not provide explanation of the program or the incentives 1

Lack of information on the process, rebates, the scale used to determine 1

incentives, outside builders/contractors for evaluation

Program required the use of a third-party builder/contractor 1

Table C-2: Reasons for Difficult Program Application Process
(Open ended response)
Why was the program application process difficult? Customers

(n=10)

Program is not clear or easy to understand; it was not clear who to get 3
information from - a HERS rater, builder/contractor, or Mass Save representative

Had difficulty finding a builder/contractor 2

Wasn't sure which program was appropriate for them or if there was one that
would have been better suited (renovations and additions or an HVAC program)

Time consuming and labor intensive
Had difficulty finding a HERS rater who was knowledgeable about the process

Customer started the application process in the middle of a project

S N

No way to verify builders/contractors and application
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Figure C-1: Program Impact Beyond Initial Project Scope (n=81)
(How much do you agree or disagree with the following statements about your renovations or additions
project? a.) Because of the program, | made improvements to other rooms or spaces in my home that
were not part of the initial project scope. b.) Because of the program, | plan to make improvements to
other rooms or spaces in my home that were not part of the initial project scope.)

Strongly Somewhat Somewhat  Strongly Don't
Agree Agree Disagree Disagree Know

RO 1o | 16% | IR
the initial project scope 16% . o Lt —
eyond e mitalproject scope | IRCANMREAIN 6% 31 [T
beyond the initial project scope 15% . 28% X Sl %

Table C-3: Improvements Made Beyond Initial Scope
(Open ended response)

Please describe the improvements you made to the other rooms or spaces Percent of
in your home that were not part of the initial project scope. Customers
(n=21)
Added insulation 57%
Added heat pumps 19%
Added new furnace or boiler; upgraded heating system 14%
Finished basement 10%
Completed exterior/windows and siding 10%
Went from natural gas to all electric 5%
New appliances 5%
Upgraded wiring 5%
Upgraded pipes 5%
Added heating zones 5%

Table C-4: How Projects Would Have Differed Without Program
(Open ended response)

Please describe how the project would have differed if you had not participated in Customers

the Renovations and Additions program (n=28)
Allowed for upgrade to high efficiency system or products 32%
Allowed for insulation upgrade; energy efficient materials 25%
Added heat pumps 18%
Added insulation to more parts of the house 18%
Rebate allowed me to make further investments in their project/expand scope 14%
Converted to all electric/electrification 11%
Participating in the program made me spend more money 4%
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Table C-5: Customer Reasons for Low Program Satisfaction
(Open ended response)

Why are you not satisfied with the Renovations and Additions program? Customers

Lack of awareness of other benefits such as heat pump rebates
Delays in receiving rebate
It was difficult to get in touch with a representative of Mass Save

Delays in getting the work completed because Mass Save representative and
builder/contractor were not knowledgeable about the programs

Builder/contractor did not properly file paperwork for more benefits

Home was not prepped properly for the HERS rating blower door test so the 1
savings came out lower reflecting lower payout

Table C-6: Suggestions for Program Improvement
(Open ended response)

What, if any, suggestions do you have about how to improve the Percent of
Renovations and Additions program? Customers

(n=42)

Have a dedicated Mass Save representative to help navigate the program and 24%
to get information on the program and energy efficiency upgrade options;
HERS raters be knowledgeable about Mass Save programs

Make eligibility requirements clearer; make it easier to qualify/simplify 19%
More transparency on how incentive is determined and distributed 14%
Make application process easier 12%
More marketing to increase awareness of the program (e.g., builder/contractor 7%
awareness, info in utility bills)

Make it easier to differentiate between different Mass Save program offerings 7%
Program to include more options for heating systems other than heat pumps 7%
Move involvement and better communication during the process with all 5%
parties involved (Mass save, builders/contractors,

Speed up distribution of rebates 5%
Easier way to access information; Have an online interface to determine which 5%
program you are in, available incentives,

Expand insulation options (e.g., foam insulation instead of just cellulose) 5%
Allow homeowners to choose their own builders/contractors 2%
Increase length of loan to 15 years 2%
Offer zero interest loans for low to moderate income homeowners 2%
Better informed builders/contractors about the program 2%
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A.2 MARKET ACTOR INTERVIEWS

Table M-1: Number of Projects Completed Between 2021 and 2023; Percent of
Projects through Program

Average

Average Average Renovations AU
Respondents > i : Total
Renovations Additions with Projects
Additions
Builders 17 8.2 2.8 2.0 13
% through the program 32% 18% 43% 45%
HERS raters 5 133 5.7 15.6 154
% through the program 70% 41% 43% 67%

Table M-2: How Market Actors Heard About the Program

How did you first learn about the Mass Save Renovations Builders HERS raters
and Additions Program? (n=17) (n=5)
HERS rater 5 0
Builder, contractor, or architect 4 0
General program awareness 4 2

ICF 0 3
Mailer or advertisement 2 0
Word of mouth/friend recommendation 1 0
Don’t know 1 0

Table M-3: Sponsors of Mass Save Effectiveness at Promoting Awareness
How effective do you think the Sponsors of Mass Save has Builders HERS raters

been at promoting awareness of the program? (n=17) (=19))

Lacking for the general public
Very Effective

Lack of program clarity/support
Fairly effective, but could be better
Great for HERS raters

Lacking marketing materials

P P, P N O M ©
O O O O W N

Don't know

NIVIR

Group, Inc. 43



D.P.U. 24-140 - D.P.U. 24-149

RENOVATIONS AND ADDITIONS PROCESS AND PTLM UPDATE (MA23K54 H“FfAW&ESSPTLM)
Exhibit 1, Appendix X

October 31, 2024
Page 59 of 94
Table M-4: Barriers Preventing Customers from Participating in the Program
What, if any, barriers do you think prevent more Builders HERS raters

homeowners from participating in the program? (n=17) (n=5)

Lack of awareness and program education
Program is too complicated and confusing
High project costs to meet code requirements
HERS rater requirement

Hard to reach program support

Delays in receiving incentive

N N WP W © N

Customers think this is an income-based program and may not
qualify

Bureaucracy delays with city requirements like permitting and 1 0
zoning

Issues navigating the website 1
Aesthetic concerns 1

Don't know 1

Table M-5: Recommendations to Encourage Customers to Expand their Project
Scope to Make Additional Energy Efficiency Improvements

How could the program encourage customers to expand Builders HERS raters
their project scope to make energy efficiency improvements (n=17) (n=5)

to other parts of the home that were not part of the original

scope?

Increase financial incentives 9 3

Use dedicated program reps rather than relying on 3

HERS/construction workers; having a rep to interact with

customers

Education campaigns; provide education materials on other 2 2

programs incentives and ways they can do more to increase
energy efficiency in their homes (e.g., informational one sheets)

Expand measure options (e.g., type of insulation materials 2 0
allowed)
Instant rebates; make it easier to get the incentives (remove 2 0

uncertainty)
Pre-blower door tests such as LED or infrared thermal imaging 0 1
Spread out resources to insulate the entire house

Don't know 2 0
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Table M-6: Barriers Preventing Market Actors from Participating in the Program

What, if any, barriers do you think prevent more contractors Builders HERS raters

like yourself from working with the program? = (n=5)

Program is too complicated and confusing, too much paperwork

No builder incentive (perceived?) or HERS rater incentive

N NN

6
7
Lack of awareness and program education 4
2

Incentive delays and uncertainty on whether they will get the full
incentive

Time consuming
Limited measure offerings

Project timing

N P NN
o O o O

Unaware of any barriers

Table M-7: PA Effectiveness in Getting Contractors to Participate for the First
Time
How effective do you think the Sponsors of Mass Save has Builders HERS raters

been getting contractors to participate for the first time? (n=17) (n=5)

No awareness of Sponsor’s efforts; Limited Interaction with 11 3
Sponsors; Sponsors could do more

Positive perception of Sponsors' effectiveness

Mixed or neutral perception of Sponsors' effectiveness 3
Mentions reliance on HERS rater for program info 2 0
Skipped 1 0

Table M-8: PA Effectiveness in Getting Contractors to Continue to Participate on
More Projects Through the Program

How effective do you think the Sponsors of Mass Save has Builders HERS raters
been getting contractors to participate on more projects? (n=17) (n=5)
Positive perception of sponsors' effectiveness; effectiveness tied 6 0

to positive experiences and smooth processes of the program

No awareness of Sponsor’s efforts 2 3
Mixed or neutral perception of Sponsors' effectiveness 3 0

Not very effective 2 0
Program is too much of a hassle 1 0
Skipped 3 2
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Table M-9: Market Actor Recommendations to Drive Program Participation

[If respondent said Mass Save was not effective in Q8] How Builders HERS raters
can the Sponsors of Mass Save better Drive participation in (n=14) (n=5)
the program?

Simplify and Streamline the Program 8

Increase incentives and compensate builders/contractors and 5 4
HERS raters

Targeted outreach and communication 2 0
Tiered incentives/rewards program 1 1
Educate and promote through trade schools 1 0
Transparent communication and follow-up 1 0
Educate builders about the program 0 1
Hiring HERS rater support 0 1

Table M-10: Energy-Efficiency Related Practices Carried Over to Non-Program
Projects

[IF ANY DIFFERENCES BETWEEN PROGRAM AND NON-PROGRAM Respondents
PROJECTS IDENTIFIED IN Q16 OR Q17] Do you plan to bring your energy- (n=8)

efficiency related practices for projects that participate in the program to
projects that do not participate? If so, when?

No 1
No, not without further incentives 2
No, code is already too strict 1
Already recommend energy-efficient practices to homeowners 2
Greater care around sealing ducts, doors, air passages 1
Not applicable/ skipped 1

Table M-11: Impact if Program No Longer Offered Incentives for Fossil Fuel
Equipment for Future Renovation Projects

If the program no longer offered incentives for fossil fuel Builders HERS raters
equipment such as furnaces and boilers (and fossil fuel (n=17) (n=5)
water heaters) [IF NEEDED: If the program only offered

incentives for electrification] What impact would this have
on your future addition projects?

Less likely to shift away from less efficient fossil fuel equipment 2 3
because they refuse to go electric with heat pumps

Less likely to shift away from less efficient fossil fuel equipment 1 1
because alternative is more expensive without rebate

Less likely to shift away from less efficient fossil fuel equipment 3 0
because they love their gas appliances (stoves, fireplaces)
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If the program no longer offered incentives for fossil fuel Builders HERS raters

equipment such as furnaces and boilers (and fossil fuel (n=17) (n=5)
water heaters) [IF NEEDED: If the program only offered

incentives for electrification] What impact would this have
on your future addition projects?

Minimal to no impact

Anticipation of significant impact, but skeptical of relying on all
electric

Increased adoption of heat pumps
Don't know

Table M-12: Impact if Program No Longer Offered Incentives for Fossil Fuel
Equipment for Future Addition Projects

If the program no longer offered incentives for fossil fuel Builders HERS raters
equipment such as furnaces and boilers (and fossil fuel (n=17) (n=5)
water heaters) [IF NEEDED: If the program only offered

incentives for electrification] What impact would this have
on your future addition projects?

Minimal to no impact 8

Less likely to shift away from less efficient fossil fuel equipment
because they love their gas appliances (stoves, fireplaces)

Anticipation of significant impact, but skeptical of relying on all 1 0
electric
Less likely to shift away from less efficient fossil fuel equipment 0 1

because they refuse to go electric with heat pumps
Increased adoption of heat pumps
Skipped 7 3

Table M-13: Impact of New Stretch and Specialized Codes on Recent Renovation
Projects

New stretch and specialized codes mean that renovations of
a certain size and scope trigger whole-home requirements.

What impact has this had on your recent renovation Builders HERS raters
projects? (Multiple responses allowed) (n=16) (=19))

No impact

Increases costs because more work is required
Increased demand for HERS raters

Scaling back to avoid code

Causes delays in projects; extensions

o w ~ O U1 O
N O O o1 O

HERS Raters have had to learn the new codes
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Table M-14: Reasons Why Market Actors Expect Homeowner Participation on the
Program to Increase
What, if any, barriers do you think prevent more contractors Builders HERS raters

like yourself from working with the program? (n=17) (n=5)

Word of mouth and positive experiences/ increased awareness
Stringent code

Financial opportunities and economic climate

Costs of new construction (R&A is more desirable)

Program quality and energy cost anticipation

Noticeable savings and energy efficiency trend

Educated demographic and sustainable future

F r P P O O W O
O O O©O O Fr N P

Add heat pumps for air conditioning

Table M-15: Builder and HERS Rater Reasons for Low Satisfaction'

Why are you not satisfied with the program? Builders HERS raters
(n=11) (n=4)

Lack of support/education/awareness (of program updates, 6 2

measures, etc.) for builders and customers

Difficulties in receiving expected incentives and/or qualifying for 6 --

them

Lack of administrative support to help customers and builders fill 3 --

out paperwork; too much paperwork

Difficulties navigating/understanding the program 3 -

Financial and/or labor cost of program compliance is too high 3 --

Hard to reach program representatives

Poor online portal user interface; administrative and paperwork -- 2
difficulties
Lack of cohesion with other Mass Save program incentives (i.e., -- 1

R&A incentives and heat pump rebates)
Difficulties navigating/understanding the program -- 1

1 Table includes responses from some market actors who gave a satisfaction rating of 4 and also provided reasons for
lower satisfaction.

A.3 NET PROMOTER SCORE

The NPS is based on the theory that customers (or participants) with strong feelings about a
program, brand, or experience are more likely to share their views with others, whether positive
or negative. To calculate the NPS, respondents are grouped into “promoters” (9 or 10 rating),
“passives” (7 or 8 rating), and “detractors” (0 to 6 rating). The NPS is calculated by subtracting
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the percentage of detractors from the percentage of promoters and can range from -100 and
+100. Figure 10 reports the percentage of promoters, passives, and detractors for customers and
market actors as well as their resulting NPSs.

According to Qualtrics, “From the absolute NPS position, any score over 0 would be considered
‘good’ as there are more Promoters than Detractors.” NPS was originally created to assess brand
loyalty. Qualtrics notes that Bain & Company, creators of NPS, suggest that for brand loyalty, “a
score above 0 is good, above 20 is favorable, above 50 is excellent, and above 80 is world class.”

Figure 10: Customer and Market Actor NPS Scores

Detractors Passives Promoters NPS
(0to 6) (7 to 8) (9to 10) (-100 to +100)

Customers

(n=79) 8% 0k +73
Builders

(n=17) 24% +47

HERS Raters +100

(n=3)
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Appendix B Survey Instrument and Interview Guide

B.1 CUSTOMER SURVEY INSTRUMENT

B.1.1 Awareness and Motivation

For the rest of this survey, we will refer to the recent renovation and/or addition at your home as
your “project.” We also refer to the Mass Save Residential Renovations and Additions Initiative
as the “Renovations and Additions program.”

[BASE: ALL]
Al. How did you first learn about the renovations and additions program? [RANDOMIZE 1-9,
SINGLE RESPONSE]

1. Co-worker, family, or friend [GO TO AZ2]
2. Utility bill insert
3. MassSave.com
4. Mass Save representative
5. Electric/natural gas utility or energy efficiency service provider website
6. Electric/natural gas utility or energy efficiency service provider representative
7. Contractor
8. HERS rater
9. Social media (Facebook, LinkedIn, X/Twitter, Instagram, etc.)
10. [ALWAYS DISPLAY LAST] Other: [OPEN END]
98. Don't know
[BASE: A1=1]

A2. Did the person who told you about the Renovations and Additions program also receive
an incentive for their own renovation or addition project?
1. Yes
2. No
98. Don't know

[BASE: ALL]

A3. Using a scale of 1 to 5, where 1 is ‘not at all aware’ and 5 is ‘very aware,’ before
participating in the renovations and additions program, how aware were you that
advanced energy efficient practices could be included in your renovations and additions

project?
1. 1 — Not at all aware
2. 2
3. 3
4, 4
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5. 5 — Very aware

98. Don't know

A4. Using a scale of 1 to 5, where 1 is ‘not at all aware’ and 5 is ‘very aware,’ after
participating in the renovations and additions program, how aware were you that
advanced energy efficient practices could be included in your renovations and additions

project?

1. 1 — Not at all aware
2. 2

3. 3

4. 4

5. 5 —Very aware

98. Don't know

[BASE: ALL]

A5. Using a scale of 1 to 5, where 1 is ‘not at all important’ and 5 is ‘very important,” how
important were each of the following factors on your decision to participate in the
Renovations and Additions program? [RANDOMIZE, RESPONSE MATRIX]

1. 1 - Not at all important

2. 2

3. 3

4. 4

5. 5-—Very important

98. Don't know

To save money on energy bills

To take advantage of financial incentives offered by the program

To take advantage of a loan offered by the program

To receive free direct install measures

To reduce greenhouse gas emissions

To make my home more comfortable

To increase the property value of my home

To save energy

[ALWAYS DISPLAY LAST] Other: [OPEN END]

T IO@mMmoOOoOw>»

B.1.2 Application Process

[BASE: ALL]
AP1. Using a scale of 1 to 5, where 1 means “not at all clear” and 5 means “completely clear,
how clear were the program eligibility requirements?

”
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1. 1 — Not at all clear [GO TO AP2]
2. 2 [GO TO AP2]

3. 3

4. 4

5.

5 — Completely clear
98. Don't know

[BASE: AP1<3]
AP2. How were eligibility requirements unclear? [ALLOW FOR OPEN END RESPONSE]

[BASE: ALL]
AP3. Using a scale of 1 to 5, where 1 means “extremely difficult” and 5 means “not difficult at
all,” how difficult was the program application process?

1. 1 — Extremely difficult [GO TO AP4]
2. 2 [GO TO AP4]

3. 3

4. 4

5.

5 — Not difficult at all
98. Don't know

[BASE: AP3<3]
AP4. Why was the program application process difficult? [ALLOW FOR OPEN END
RESPONSE]

B.1.3 Decision Making

[BASE: ALL]
D1. Did you decide to participate in the Renovations and Additions program before or after
you contacted your contractor, architect, and/or HERS rater?

1. Before
2. After
98. Don't know

[BASE: A1>1]

D2.  Using a scale of 1 to 5, where 1 is ‘not at all influential’ and 5 is ‘very influential,” how
influential was your contractor, architect, and/or HERS rater on your decision to
participate in the Renovations and Additions program? [MATRIX]

1. 1 - Not at all influential
2. 2
3. 3
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4. 4

5. 5—Very influential
98. Don't know
99. Not Applicable

A. Contractor

B. Architect

C. HERS rater

[BASE: ALL]

D3. The scope of a renovation or addition project includes plans for any changes to layout,
pipes, or wiring, and the specific materials and fixtures to be installed. Which of the
following best describes how you decided on the scope of your project? [RANDOMIZE

1-3]
1. | did research and developed my own scope
2. My contractor suggested one scope and | agreed
3. My contractor suggested various options and | selected from among them
4, My architect suggested one scope and | agreed
5. My architect suggested various options and | selected from among them
6. Something else: ~ [OPEN END]
[BASE: ALL]

D4.  Thinking of the decisions you needed to make for the work on your home, how important
were the following considerations? Please rank them in order of importance.

1. Getting the work done for the lowest price possible
2. Using high quality materials and equipment
3. Providing features that meet my needs for this home over the long run
4, Making the home more attractive and comfortable
5. Making the home sellable
6. Making the home more energy efficient
[BASE: ALL]

D5. How willing would you be to participate in the renovations and additions program if it
required you to install a heat pump to heat your home, on a scale of 1 to 5 where 1 is
“not at all willing” and 5 is “very willing”?
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1 - Not at all satisfied

2

3

4

5 - Very satisfied

| already have a heat pump
98. Don't know

S o o

B.1.4 Program Influence

[BASE: ALL]
P1.How much do you agree or disagree with the following statements about your
renovations or additions project? [MATRIX]
a. Because of the program, | made improvements to other rooms or spaces in my
home that were not part of the initial project scope.
b. Because of the program, | plan to make improvements to other rooms or spaces
in my home that were not part of the initial project scope.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
98. Don’t know

aprwbdhe

[BASE: P1=4 OR 5]
P2.Please describe the improvements you made to the other rooms or spaces in your home
that were not part of the initial project scope. [ALLOW OPEN ENDED RESPONSE]

[BASE: ALL]
P3. Which of the following is most likely what would have happened if you had not
participated in the Renovations and Additions program?

1. Done the exact same project
2. Canceled or postponed the project
3. Reduced the size, scope, or efficiency of the project

4. Other, please describe: [OPEN END]
98. Don't know

[BASE: P3=3]
P4.Please describe how the project would have differed if you had not participated in the
Renovations and Additions program. [OPEN END]

NIVIR 5

Group, Inc.



D.P.U. 24-140 - D.P.U. 24-149

RENOVATIONS AND ADDITIONS PROCESS AND PTLM UPDATE (N?R%%}S?&Zb ?}ﬁA‘Fﬁd’&%SSPTLM)
xhibi ppendix

October 31, 2024
Page 70 of 94

B.1.5 Satisfaction

[BASE: ALL]

S1. Using a scale of 1 to 5, where 1 means ‘not at all satisfied’ and 5 means ‘very satisfied,’
how satisfied are you with the Renovations and Additions program?

1 - Not at all satisfied [GO TO S2]
2 [GOTO s2]

3

4

5 - Very satisfied

98. Don't know

a bl owndhe

[BASE: S1<3]
S2.  Why are you not satisfied with the Renovations and Additions program? [ALLOW FOR
OPEN END RESPONSE]

[BASE: ALL]
S3. Have you recommended the Renovations and Additions program to others?

1. Yes
2. No [GO TO S4]
98. Don't know [GO TO S4]

[BASE: S3>1]

S4. Using a scale of 0 to 10, where 0 is ‘extremely unlikely’ and 10 is ‘extremely likely,” how
likely are you to recommend the Renovations and Additions program to a friend?
[RECORD A WHOLE # 0-10; DON'T KNOW = 98]

[BASE: S4<5]
S5.  Why would you be unlikely to recommend the Renovations and Additions program to a
friend? [ALLOW FOR OPEN END RESPONSE]

[BASE: ALL]
S6.  What, if any, suggestions do you have about how to improve the Renovations and
Additions program? [ALLOW FOR OPEN END RESPONSE]

B.1.6 Closing
[BASE: ALL]
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CL1. Those are all the questions we have. Thank you for your cooperation. Please enter the
email address to which you’d like us to send your $75 electronic gift card. [ALLOW OPEN
END RESPONSE] [CONFIRM E-MAIL ADDRESS]

B.2 MARKET ACTOR INTERVIEW GUIDE

The Mass Save Renovations and Additions Initiative provides incentives for installing of high-
efficiency equipment in residential renovation and addition projects. For the rest of this
discussion, we will refer to the Residential Renovations and Additions as the “program”.
For the purposes of this conversation, renovations and additions are defined as follows:

Renovations include remodeling or major improvements that do not add to the conditioned (i.e.,
heated or cooled) square footage of the house. Examples include updating a kitchen, bathroom,
bedroom, or living room by removing drywall, exposing framing members, or changing the room
substantially. Renovations generally involve changes to multiple home components such as
adding insulation to the building shell, replacing HVAC, electrical and plumbing work. They do
not include routine maintenance or repair work such as painting, decorating, fixing broken water
pipes, landscaping, new roof shingles, or projects limited to replacing a heating/cooling system or
water heater.

Additions expand the conditioned square footage of the home. Examples include building a new
section of the home, adding a story, or turning a basement or attic into finished living space.
Changing the function of a room, such as turning a closet into a bathroom is not an addition; that
is a renovation for our purposes.

B.2.1 Program Activity

1. Approximately how many renovations and/or additions projects have you completed
between 2021 and 20237
Approximately, what percent of those projects were completed through the Renovations
and Additions program?

Number of projects | What percent were
completed between 2021 | completed through the
and 2023 program?
Renovations only
Additions only
Renovations and additions
2. What is your primary role(s) for the projects you have completed through the

Renovations and Additions program? [IF NEEDED: read out options]
a. General contractor or builder

b. Electrician [TERMINATE]
c. HVAC contractor/plumber  [TERMINATE]
d. Insulation contractor [TERMINATE]
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e. Architect
f. HERS rater
g. Other:

B.2.2 Program Awareness and Participation
3. How did you first learn about the Mass Save Renovations and Additions Program?

B.2.3 Decision Making and Interest in Energy Efficiency
4, How much of a priority is energy efficiency for your typical renovation customer?

What about for your typical addition customer? [PROBE: primary consideration,
secondary consideration, not a consideration at all]

5. Who typically drives the decision to participate in the program, you or the homeowner or
others?

B.2.4 Participation Barriers

6. What, if any, barriers do you think prevent more homeowners from participating in the
program? [PROBE: awareness, timing issues, eligibility requirements, incentive amount,
etc.]

7. What, if any, barriers do you think prevent more contractors like yourself from working

with the program? [PROBE: awareness, timing issues, eligibility requirements, incentive
amount, uncertainty of incentives up front, etc.]

B.2.5 Contractor Recommendations to Increase Participation and Expand Scope

8. How effective do you think the Sponsors of Mass Save has been at
a. Promoting awareness of the program?
b. Getting contractors to participate for the first time?
c. Getting contractors to continue to participate on more projects

9. [If respondent said Mass Save was not effective in Q7] How can the Sponsors of Mass Save
better
a. Promote awareness of the program?
b. Drive participation in the program?

10. To what extent has the program caused participants to make their projects more efficient
than they would have?

11. Over the next few years, do you expect homeowner participation in the program to
increase, decrease, or stay the same? Why?
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12. What suggestions do you have for increasing participation in the program by
homeowners who are not already inclined to build energy-efficient projects?

13. How could the program encourage customers to expand their project scope to make
energy efficiency improvements to other parts of the home that were not part of the
original scope?

These can include insulating the attic in the entire house, adding air sealing in the attic
and basement, or renovating an additional room.

B.2.6 Program Changes

14. New stretch and specialized codes mean that renovations of a certain size and scope
trigger whole-home requirements.
a. What impact has this had on your recent renovation projects?
b. What impact do you anticipate this having on your future renovation projects?

15. If the program no longer offered incentives for fossil fuel equipment such as furnaces
and boilers [IF NEEDED: If the program only offered incentives for electrification]
a. What impact would this have on your future renovation projects?
b. What about your additions projects?
c. [If program participation is not mentioned] How would participation in the program
change?

B.2.7 Program Spillover

16. We are interested in understanding how efficiency-related practices differ between
projects that participate in the program and those that do not.

Approximately what percent of your renovation projects that participated in the program
received [a — €]? And what percent of your renovation projects that did not participate in
the initiative received [a — €]?

Approximately what percent of your addition projects that participated in the program
received [a — €]? And what percent of your addition projects that did not participate in the
initiative received [a — €]?

Renovations Additions
Program Non-Program Program Non-Program
a. HERS ratings Required for Required for
program program
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b. Blower door testing | Required  for Required for
program program

c. Air sealing

d. Duct leakage
testing (for homes
with ducts)

e. Duct sealing (for
homes with ducts)

17. What, if any, other ways do energy-efficiency related practices differ between your
projects that participate in the program and those that do not?

18. [IF ANY DIFFERENCES BETWEEN PROGRAM AND NON-PROGRAM PROJECTS
IDENTIFIED IN Q16 OR Q17] Do you plan to bring your energy-efficiency related
practices for projects that participate in the program to projects that do not participate? If
so, when? [PROBE: within 1 year, 1-5 years, >5 years]

19. [IF NO DIFFERENCES BETWEEN PROGRAM AND NON-PROGRAM PROJECTS
IDENTIFIED IN Q16 OR Q17] In what ways, if any, did your energy-efficiency related
practices for projects that participated in the program influence projects that did not
participate?

20. Imagine that your Program projects had not participated in the initiative. In what ways
would these projects have differed?

B.2.8 Program Satisfaction and Recommendation

21. Using a scale of 1 to 5, where 1 means “not at all satisfied" and 5 means “very satisfied,”
how satisfied are you with the program?

22. [IF Q21<3] Why are you not satisfied with the program?

23. Using a scale of 0 to 10, where 0 is “extremely unlikely” and 10 is “extremely likely,” how
likely are you to recommend the program to a customer?

24, [IF Q23<5] Why would you be unlikely to recommend the program?

B.2.9 Other
25. Did you participate in any trainings offered through the program?
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26. What additional support could the program provide you and other contractors with to
increase the energy efficiency of your customers’ renovation and addition projects?
[PROBE: incentives, training, etc.]

B.2.10End

Those are all the questions we have. Thank you for your time. What is the email address to which
you would like us to send your $200 electronic gift card?
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Transforming Customers’ Space Heating Behavior and Usage for

Decarbonization

The Program Administrators (PAs) have demonstrated that they can influence the single family
residential and small C&I <~5.41-ton market for installing and deploying equipment capable of
displacing, either partially or fully, fossil fuel use for space heating. Starting in the 2019-2021 Three Year
Plan (3YP) and ramping up during the 2022-2024 3YP, the PAs have incentivized over 75,000 customers
to electrify their space heating. The PAs plan to support the installation of an additional 119,000
customers over the 2025-2027 plan term. The PAs have created and developed this market by creating
customer awareness, enabling the heat pump installer network contractor community, engaging the
manufacturer and distributors of this equipment, and incentivizing equipment capable of displacing
fossil fuels.

For space heating, the PAs and market actors are convincing customers to replace fossil fuel equipment
at the end of its useful life, instead of simply one-for-one replacement with like equipment, with
efficient and capable whole-home/unit systems and/or convincing customers to adopt or augment
existing systems with heat pump systems capable of displacing some or all their winter space heating
needs. In some space heating cases, customers are making a permanent change in the equipment in
their homes and businesses displacing all fossil fuel usage by removing existing systems while in other
cases customers retain the option to keep their existing fossil fuel systems, opting to partially displace
usage based on distribution system design limitations, economic optimization, or personal choice and
preference.

The multi-outcome nature of these interventions poses challenges for traditional energy efficiency
modes and methods of measurement and verification. Customers adopting this equipment could:

1. Fully displace their fossil fuel burning equipment, remove the existing equipment entirely,
and/or disconnect from the fossil fuel source.

2. Planto fully displace their fossil fuel burning equipment, keep their fossil fuel equipment
connected but turned off only to be used in emergencies, and commit to maintaining redundant
systems.

3. Plan to near-fully displace their fossil fuel burning equipment, keep their fossil fuel equipment
connected but plan to use it in response to economic price signals of fluctuating winter energy
prices, and commit to maintaining redundant systems.

4. Plan to partially displace their fossil fuel burning equipment, keep their fossil fuel equipment
connected, and use integrated controls to operate both systems in accord with outdoor
temperature switchover temperatures to optimize for energy cost minimization and fossil fuel
displacement savings.

5. Plan to partially displace their fossil fuel burning equipment, keep their fossil fuel equipment
connected and install integrated controls, but decide it is too much of a hassle or not as
comfortable as it used to be and operate the fossil system as they did before.

6. Do not plan to partially displace their fossil fuel burning equipment and install primarily for the
addition of efficient cooling.
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7. Displace other heating options but not whole home, decide that to heat/cool an addition or
previously unconditioned space a unitary heat pump system is as good an option as anything
else, and run and maintain multiple unlinked systems in different zones of their home/business.

Customers have many choices, and responses to the available options can be unpredictable. It is not
uncommon for customers in Massachusetts to have one, two, or three types of heating systems and
operate them depending on need, available resource, and cost to operatel. The PAs have demonstrated
the capability to convince tens of thousands of Massachusetts customers to install new, flexible, and
game-changing equipment into their homes and businesses, equipment that is capable of displacing
fossil fuel use in buildings throughout the Commonwealth. This equipment has the potential to unlock
large amounts of space heating decarbonization, if customers choose to use it.

Program Theory

When customers are choosing new equipment to install in their home or business, the PAs have to
assume that customers will optimize their heating needs around what their current options are, what
they are willing and/or capable to pay for their heating needs, what options are available on the timeline
needed, and what investments they may consider within their planning horizons for their time in their
space. Studies show that customers' top influences when deciding to upgrade heating equipment are
the total project cost, increase in home comfort, and reduced energy bills, with environmental impact
being ranked somewhere near the bottom?. Once installed, PAs must assume customers will optimize
their perceived economic interest and comfort needs, absent a restriction of choice or ability. The PAs
and the Commonwealth have a theory of customer behavior and usage change transformation where
customers will, over time, begin to use their heat pumps for space heating, therefore displacing fossil
fuels, by some combination of either more favorable customer heating economics, greater
comfort/convenience, reduced fear/trepidation of adopting new technology, and/or removal of other
fuel choice alternatives.

What PAs Currently Offer

The 2025-2027 3YP builds from PA efforts in previous plans and makes electrification the default
solution for all residential customers, where possible, and a cornerstone for achieving planned
greenhouse gas (GHG) reductions. To support these efforts, the PAs are redesigning the Home Energy
Assessments to provide customers with recommendations and opportunities to pursue decarbonization
of their homes. In addition to supporting electrification of space and hot water heating and appliances
(e.g., induction stoves, clothes dryers), assessments will also help inform customers about electrical
upgrades required to support electrification, as well as opportunities to adopt electric vehicle charging
and onsite renewable energy.

In the previous term, the PAs laid the foundation for transforming the heating and cooling market by
supporting the development of an ecosystem of heat pump installation contractors, manufacturers, and
distributors necessary to support this work in the Commonwealth. In the 2025-2027 term, the PAs will
continue to build and strengthen this ecosystem with the goal of installing heat pumps in over 119,000

! Guidehouse. 2024. Massachusetts and Connecticut Heat Pump Metering Study.
2 Sussman, Reuven, Grace Lewallen, and Steven Conrad. 2024. Messaging Comprehensive
Retrofits. Washington, DC: ACEEE. www.aceee.org/research-report/b2403.
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housing units, including over 23,000 low- and moderate-income homes and more than 13,000 rental
units. To improve the customer experience and reduce barriers to adoption, the PAs will develop a
managed (or “turnkey”) solution for residential customers who want to install heat pumps without
having to identify and select a contractor themselves. Under this approach, customers will have the
option to work with a single vendor provided through the programs to pursue weatherization, barrier
mitigation, and electrification upgrades for their home. The vendor will manage each step of the process
and the various subcontractors. Initially, the PAs plan to start with moderate-income customers and
renters in designated equity communities and then expand to market-rate customers near the end of
the three-year term. The PAs anticipate that the creation of this turnkey offering will help manage
customers’ costs associated with decarbonization.

Additionally, the PAs will provide the option for residential customers who choose to select their own
installation vendor to pre-approve their heat pump projects before installation. Pre-approval will help to
ensure that customers understand the eligibility requirements at the outset and install heat pumps that
are subsequently eligible for incentives. Separately, the PAs will offer virtual decarbonization
consultations to help customers make informed decisions when they are considering installing a heat
pump, including help comparing installation quotes. Finally, the PAs have redesigned the Residential
New Homes & Renovations program to make all-electric construction the default option for new homes
built in the Commonwealth.

PA Customer Behavior and Usage Transformation Action Plan

The intent of this document is to lay out the PAs’ theory of how the PAs will continue transforming
customer behavior to use PA-incented space heating equipment to displace fossil fuels in support of the
Commonwealth's policy priorities. The PAs intend to focus this document on the existing buildings with
1-4 residences and small business markets where equipment is generally <5.41 tons. Further, the PAs
intend to focus on three categories of actions—those within the PAs’ control, those that the PAs can
influence, and things beyond the PAs’ control or influence—and identify discrete actions that will
demonstrate the PAs commitment and progress to transforming customer behavior and usage of their
space heating equipment.

PA Control

In voluntary, incentive-based program offerings, the PAs can, and do, make certain requirements of
customers and their contractors who are utilizing incentives to adopt space heating equipment. The PAs
can also take affirmative strategies and actions to indirectly lead customers to space heating
electrification adoption. In both cases, direct programmatic requirements or indirect awareness and
education are within the PAs’ control and a central part of the PAs’ plan to motivate thousands of
customers to adopt fossil fuel displacing space heating equipment. The PAs break these actions within
the PAs’ control into categories of Programmatic Requirements, Barrier Mitigation, Customer Education,
Market Actor Enablement, and Other Considerations.

3 The PAs recognize that large multifamily and medium and large C&I customers looking to fully or partially
displace space and water heating face different challenges and will not be in scope for this document and effort.
Additionally, the PAs recognize that the new construction and codes & standards efforts play roles but those are
not part of this document either.
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Strategy 1: Programmatic Requirements

Strategy 1.1: Require disconnect and/or removal of fossil fuel equipment. Eligibility for the
whole-home full displacement incentive requires the customer to affirm that they have taken
the necessary steps to size the new system to the meet the home’s full heating load, remove or
disconnect the pre-existing heating system(s), demonstrate that the home is sufficiently
weatherized, and occupy the home during the heating season.

e Action 1.1.1: The PAs will continue to require, and possibly refine or enhance, these
requirements for whole-home full displacement incentives.

Strategy 1.2: Require integrated controls. Eligibility for the partial-home partial displacement
incentive requires the customer to affirm that they have installed approved integrated controls
to effectively control the pre-existing heating system(s) that will remain in place.

e Action 1.2.1: The PAs will continue to require, and possibly refine or enhance, these
requirements for partial-home partial displacement incentives.

Strategy 1.3: Require proper sizing of new equipment. Eligibility for the whole-home full
displacement incentive requires heat pumps must be new and sized to be capable of being the
sole source of heating in the home. Contractors must install equipment sized to meet 90-120%
of the total heating load at the outdoor design temperature, per ACCA Manual J Design
Conditions, throughout 100% of the conditioned space.

e Action 1.3.1: The PAs will continue to require, and possibly refine or enhance, these
requirements for whole-home full displacement incentives.

e Action 1.3.2: The PAs will increase awareness of customer education strategies to
maximize usage.

e Action 1.3.3: The PAs will expand and refine contractor trainings to include new right-
sizing practices.

Strategy 2: Barrier Mitigation

Strategy 2.1: Provide project support for HVAC distribution upgrades. When adapting existing-
building heating systems to new heat pump space heating systems, typically either central heat
pump or air-to-water systems, modifications and upgrades may be required of the existing
HVAC distribution system. Ductwork modification or hot water emitter modifications can occur
throughout the home or business and can be subtle, intrusive, inexpensive, or prohibitively
expensive, depending on site conditions and system needs. While ductless systems are one
solution to this issue, some customers will choose to make modifications to their existing
distribution systems. These modifications can be roughly 5-20% of the total project costs for
customers. The PAs do not directly incentivize distribution system modifications via the retail
pathway, but the all-in $/ton or S/home incentive for a partial or whole-home incentive
indirectly covers a portion of these costs in addition to the straight cost of the heat pump
equipment and labor to install the heat pump systems. Further, the HVAC distribution upgrades
can typically be rolled into total project costs eligible for HEAT Loan inclusion.
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e Action 2.1.1: The PAs will continue to support, indirectly, the upgrades of HVAC
distribution in homes and businesses to make heat pump space heating fit seamlessly
for customers.
e Action 2.1.2: The PAs will continue to make customers aware of the IRA tax credit which
can further act to reduce net total project costs.

Strategy 2.2: Provide project support for electric service and panel upgrades. When adapting
existing-building heating systems to new heat pump space heating systems, occasionally
modifications and/or upgrades may be required of the electric panel serving the building or the
electric service connecting the building to the transformer and the electric distribution system
serving the building. Upgrades are not required in all cases, although when required they can
represent a significant additional cost to the total project. The PAs do not directly incentivize
electric upgrades, but the all-in $/ton or $/home incentive for a partial or whole-home incentive
indirectly covers a portion of these costs insofar as they reduce net total project costs. Further,
up to $5,000 of electrical upgrades is eligible for HEAT Loan inclusion.

e Action 2.2.1: The PAs will continue to support, indirectly, the upgrades of electric panel
and electric service, where necessary, in homes and businesses to make heat pump
space heating accessible for customers.

e Action 2.2.2: The PAs will continue to make customers aware of the IRA tax credit which
can further act to reduce net total project costs.

Strategy 3: Customer Education

Strategy 3.1: Improve customer education of operation and experience. The programs
supporting heat pumps are designed to overcome a variety of barriers to heat pump adoption,
which include high upfront cost, lack of customer awareness, lack of willingness to pair with
weatherization, and contractor concerns. First, incentives are designed to lower the cost to the
customer of purchasing and/or installing energy-efficient and program-eligible HVAC, domestic
hot water, and products measures.

Another barrier to measure adoption, more specifically electrification measures such as heat
pumps and heat pump water heaters, is lack of customer awareness and knowledge of these
measures, how they operate, and their benefits. Therefore, the program is designed to educate
and provide guidance to customers at any point of their decarbonization journey. The PAs will
offer no-cost virtual decarbonization consultations and electrification advocate training to
address this barrier. The PAs will also provide information about energy-efficient measures on
MassSave.com. Ensuring use of a heat pump system during the heating season is key to
achieving GHG emission reduction goals. To this point, customer and contractor education is
key; however, the PAs will also enforce a pre-existing heating system disablement requirement
for whole-home heat pump installations.

e Action 3.1.1: The PAs will continue and enhance customer education as it pertains to
electrification, including the GHG benefits of electrification.

e Action 3.1.2: The PAs will continue use a heating cost comparison calculator that allows
customers to compare install and operating costs of different heating systems, and will
ensure the calculator informs customers about heating-specific electric rates.
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e Actions 3.1.3: The PAs will provide no-cost virtual decarbonization consults as well as
no-cost in-home decarbonization assessments..

Strategy 3.2: Increase awareness of additional funding sources to support project
development. In Massachusetts customers adopting heat pump space heating technology can
avail themselves of both Alternative Energy Credits (AECs) and IRA tax credits and rebates to
further offset or replenish project funding. In the case of AECs, customers receive direct
payment post-installation and certification, which can assist with a portion of the incurred
project cost. With the IRA tax credits, assuming the customer has a tax liability, the credit is
accessed in the following year's tax process and can assist with a portion of the incurred project
cost. With IRA rebates, once HEAR Funds are operational through DOER, eligible customers can
receive HEAR Funds for specific electrification appliances and related efficiency upgrades. The
PAs have worked closely with DOER as it has prepared an application for HEAR Funds that builds
on and works seamlessly with Mass Save programs.

e Action 3.2.1: The PAs will continue to educate customers on complementary sources of
project funding.

Strategy 4: Market Actor Enablement

Strategy 4.1: Provide Heat Pump Installer Network (HPIN) support. Continued contractor
concerns regarding the reliability and effectiveness of heat pumps and heat pump water heater
measures are also a barrier. As described above, the PAs are addressing this barrier through the
HPIN, which will continue to provide a wide range of resources and services, including exclusive
access to residential rebates and financing for heat pump installations, training, marketing
materials, sales tools, and periodic communications about important news and developments.
Another way the PAs will seek to address this barrier is the continuation of robust heat pump
rebates. These rebates are not only designed to encourage customers to install heat pumps, but
they are also a powerful sales tool for contractors. Robust rebates and a dedicated network of
heat pump installers will help to transform the HVAC contractor community into heat pump
champions.

e Action 4.1.1: The PAs will continue to support and expand HPIN resources and services.

e Action 4.1.2: The PAs will continue send a circuit riding team to meet with distributors
to make sure they understand programs.

e Action 4.1.3: The PAs will continue to center manufacturer/distributor contractor
trainings around heat pumps.

Strategy 5: Other Considerations

1. Strategy 5.1: Minimize the Energy Efficiency Surcharge (EES) to the extent practicable.
Achieving the state’s ambitious GHG goals is infeasible using ratepayer funds alone. First,
achieving the state’s electrification goals increasingly will require investment in more
expensive measures and pre-electrification barriers, such as building structural
reinforcements to handle heavy equipment, building electrical upgrades, and other costs
associated with large building electrification efforts. Moreover, raising more funds for
energy efficiency and electrification measures by increasing the EES would have the
perverse effect of increasing the cost of electricity, which is a deterrent to customer
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adoption of electrification measures. Accordingly, the PAs expect that additional and
significant outside funding will be required to achieve the state’s long-term electrification
goals. The PAs are working to engage both private and public funds to finance energy
efficiency and electrification measures.
e Action 5.1.1: The PAs will continue looking for non-EES funding sources to support the
portfolio's delivery.

PA Influence

In voluntary, incentive-based program offerings, the PAs can exert some influence on customers and the
supply chain that develops and delivers customers space heating technology. The actions that are within
the PAs’ ability to influence can be categorized into Evolving Customer Economics, PA Coordination with
EDCs and LDCs, Market Actor Influence, and Other Considerations.

Strategy 6: Evolving Customer Economics

Strategy 6.1: Increase customer awareness of heating-specific rates available through EDC rate
cases. In response to feedback from customers, stakeholders, and regulators, two of the state’s
EDCs have proposed specific rates intended to support or motivate customers to heat their
homes and businesses with electricity. These proposed rates could change the operating
economics for customers who choose to install electric space heating systems. The PAs can
make customers aware of the existence of electric heating rates when they become available.

e Action 6.1.1: The PAs will notify prospective and past participants in heat pump
incentive offers when electric heating rates are available through their EDC.

Strategy 6.2: Increase customer awareness of Clean Heat Standard. The PAs are aware and
engaged with MADEP on the development of the statute-driven Clean Heat Standard (CHS),
which intends to require annual emissions reductions while ensuring ongoing progress toward
full electrification of buildings. Our current understanding is that implementing the CHS will
increase fossil fuel costs, thus changing the operating cost differential between fossil fuel and
heat pump space heating technologies while also generating an additional funding stream to
support heat pump space heating adoption for customers. Many of the details are still being
worked out by MADEP and are expected to be finished by the end of 2024 or in early 2025.

e Action 6.2.1: The PAs will continue to educate customers on complementary sources of
project funding and to determine relative operating costs between options customers
could take.

Strategy 7: PA Coordination with EDCs and LDCs

Strategy 7.1: Support and participate in Integrated System Planning. State regulatory policy is
increasingly acknowledging that the electric and natural gas distribution systems overlap and
may in the future need to work together to deliver sufficient energy service for customers to
heat their homes and businesses. While the details of this coordination are currently being built,
what is clear is that the PAs maintain the strongest and most direct pathway to implementation
and deployment of space heating technology for customers, and any targeting for specific
geographies or system conditions should utilize the robust delivery pathways already in place
and continually enhanced by the PAs.
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e Action 7.1.1: The PAs will look to offer customer go-to-market delivery pathways for

targeted space heating electrification efforts identified through EDC ESMPs and/or LDC

Climate Compliance Plans.

Strategy 8: Market Actor Influence

Strategy 8.1: Engage with manufacturers/distributors for better/more suitable equipment.
The PAs will continue to offer participating midstream distributors an incentive to collect sales
data for eligible space heating heat pump equipment sales as well as a pass-through incentive
for collecting installation data for heat pump water heaters sold at the point of sale. This
ensures distributors are stocking and selling incentive-eligible products, which will help make
purchasing decisions easier for installation contractors who are interfacing with customers that
have emergency replacement needs.

e Action 8.1.1: The PAs will continue to incentivize distributors who stock and sell
program-eligible space heating heat pumps and heat pump water heaters.

Strategy 9: Other Considerations

Strategy 9.1: Create customer comfort. When customers adopt heat pump technology for space
heating, either for partial or full displacement, the customer is investing thousands of dollars in
hard wired/hard plumbed equipment with an expected life of 15 years or more. These are not
plug-in appliances that can move easily. It is expected that, once installed, the heat pump
equipment will remain in place and can be utilized depending on the choice of customers and
their relative options. This can be positive or negative for ultimate heat pump usage. The future
is unknown, and customers may want to maintain flexibility of their options at least while they
become comfortable with the operation and operational costs to heat their homes and
businesses. With any new technology, there is a risk of pushback/blowback and reversal of
progress if a growing number of customers are not satisfied with their newly incentivized
system.

e Action 9.1.1: The PAs will continue to support customers by offering varied incentives
that “meet customers where they are at” in their electrification journey, with incentives
for scenarios from adoption with limited intent to use for heating through full
displacement of a fossil system.

Out of PA Control/Influence

The PAs have little or no control or influence outside of the program offerings the PAs administer. The
PAs cannot require customers to take any action unless they want to. Customers choose what
equipment and what fuels they use to heat their homes and businesses. The PAs break these actions
outside of the PAs’ ability to influence into the category of Available Customer Options.

Strategy 10: Available Customer Options

Strategy 10.1: Availability of fossil fuel. Fossil fuels have been the predominant source of
reliable space heat in customers' homes and businesses for decades. Insofar as these fossil fuels
remain options for customers to use for heat, the relative operating costs between a fossil fuel
system and an electric space heating system will drive much of the adoption and willingness of
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customers to fuel switch. The long-term availability of fossil fuels for heating is fully outside of
the PAs control or influence.

e Action 10.1.1: The PAs will continue to consider the customer operational economics
between available fossil fuels and efficient heat pump systems and use that analysis to
inform program design and marketing.

Strategy 10.2: Price of fossil fuel delivered to end-users relative to electricity prices. Fossil fuels
for heating and retail prices of electricity fluctuate winter to winter, and sometimes within
winters, and are completely out of PA control. In some cases, modeled heat pump space heating
usage is cost beneficial or cost neutral, on an operating cost basis, for customers. In other cases,
it may cost customers more to heat with heat pumps. The relative operational costs between
customers’ existing system fuel and system efficiency and the heat pumps’ efficiency and the
customers’ cost of electricity creates the spread where they could see operational cost savings,
hold neutral, or see increased costs. As the outcome is situation dependent, customers need
tools to be able to make new decisions with updated pricing.

e Action 10.2.1: The PAs will continue to run customer operational economic analyses to
determine relative operating costs between options customers could take and use that
analysis to inform program design and marketing.

Strategy 10.3: Non-programmatically supported equipment cost and availability. By statute,
the PAs are halting incentives for fossil fuel heating equipment as of January 1, 2025. Even
though there are no longer incentives to go to furnace or boiler projects, customers may still
choose to install this equipment to replace their existing equipment at the end of life. This one-
for-one replacement may be their cheapest option or their preference. If fossil fuel equipment is
possible to purchase and install, customers can choose that option, and it is outside the PAs’
control. Of course, the PAs hope to influence the alternative decision to switch to a partial or
fully displacing heat pump to electrify space heating, but customer choice at the end of the day
is preserved.

e Action 10.3.1: PAs will educate customers on non-fossil-fuel heating equipment options.

Conclusion

The PAs assert that customers’ behavior and usage of heat pumps systems will change and evolve with
greater education, better economic signals, and more familiarity. Heat pump systems incentivized in the
2019-2021 and the 2022-2024 plan terms give customers optionality to respond to their own comfort
needs and flexibility to respond to price differentials between their heating fuel options. As the PAs
continue to push and promote customer adoption of heat pumps to displace space heating in the 2025-
2027 Plan, the PAs believe that the savings for heat pumps should be modeled to reflect customers
using the heat pump for the majority of the heating season by 2030.
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Small Heat Pump Market Transformation Program Theory

Background and Context

The 2019-2021 term was the first time that the Massachusetts Program Administrators (PAs) began
actively promoting and incentivizing heat pumps specifically for space heating to support fossil fuel
displacement. To support these efforts, the PAs collaborated with contractors and energy specialists to
train them on heat pump technologies, how to discuss them with customers, and how to specify and
install these technologies effectively. Customer-facing materials and guides were also created to help
inform customers on how the technology works, how a heat pump might affect their heating bills, and
what the best next steps are if they are interested in pursuing a heat pump.

As part of the three-year 2025-2027 Energy Efficiency Plan, the PAs will continue to support heat pumps
as part of a concerted effort to support the electrification of space heating within Massachusetts’s
building sector, which is the second largest source of greenhouse gas (GHG) emissions after the state’s
transportation sector. Residential and income-eligible customers will be eligible for financial incentives
that can address concerns regarding heat pump capital costs. Moderate-income customers can also
receive financial assistance for electrical panel upgrades. Commercial and Industrial (C&I) customers will
also have access to financial incentives through the downstream (prescriptive), midstream, and custom
pathways.

The PAs are also committed to understanding and addressing market barriers to heating electrification,
so that the entire market shifts to favor heat pumps, not just the portion of the market directly receiving
program incentives. This commitment requires a program theory and logic model (PTLM) to capture the
PA’s intent to make progress towards market transformation by generating substantial changes in the
market (i.e., “market effects”). The PTLM for residential-type heat pump market transformation is being
developed based on multiple conversations with PA implementation, engineering, and evaluation staff
and feedback from PA and Energy Efficiency Advisory Council (EEAC) consultants. While a full PTLM will
require more detailed conversations between evaluation and program implementation staff to agree on
market indicators, this document lays out the basic program theory, as agreed to by the PAs and EEAC
consultants, including the long-term objectives, barriers, strategies for overcoming barriers, planned
actions for the 2025-2027 period, and desired outcomes.

While there are multiple other adjacent market transformation efforts underway (including residential
new construction, C&I new construction, and residential renovations and additions), this market
transformation effort is being defined precisely thus:

The residential-type heat pump market transformation initiative targets split-system Air Source
Heat Pumps (ASHPs) with <65 kBtu/hr nominal cooling capacity used for space heating, including
central ducted and ductless heat pumps installed in single family and multifamily residential, as well
as small C&I buildings.

The PAs work across sectors to develop high-quality energy efficiency offerings, and one example of
these efforts is residential and small business-scale heat pump offerings. Since the equipment and HVAC
contractor base for installing heat pumps in both homes and small businesses are largely similar, the PAs
leveraged the implementation and evaluation work conducted at the beginning of the 2019-2021 term
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to expand the Residential program structure (i.e., minimum efficiencies, qualified products list, and
incentive structure) to small commercial buildings, then continued this during the 2022-2024 term.

While this document describes the actions that the PAs will take, the PAs intend to work with others
with similar goals to promote the growth of the market, including the Clean Heat Standard (CHS) under
development by the Massachusetts Department of Environmental Protection (DEP), which seeks to
gradually increase the percentage of clean heat services so that sales of fossil fuels are phased down.. In
addition to coordinating with the Mass DEP, the PAs will work closely and coordinate with the five-state
Heat Pump coalition that was recently awarded a $450 million Environmental Protection Agency (EPA)
grant for the New England Heat Pump Accelerator (Accelerator).! The Accelerator, which seeks to
rapidly foster adoption of heat pump technologies, will work with manufacturers, distributors, and
contractors to increase the availability of heat pumps, ensure quality installation, and reduce costs for
residents. Coordination may include leveraging training, trade ally support, and customer education,
with the exact details to be determined as the Accelerator launches more fully in 2025.

Program Theory

To help meet Massachusetts’” GHG emissions reduction goals via electrification, the PAs recognize that it
is critical to increase the pace with which heat pumps are installed. At the same time, ensuring a positive
customer experience where comfort is not compromised is required for achieving widespread heat
pump adoption in the long term. Realizing savings also requires customers to use their heat pumps in
ways that will maximize efficiency and reduce reliance on backup heating systems. The PAs know that
they must intervene in every part of the market so customers understand, desire, and can afford heat
pumps.

The long-term objectives of PA program market intervention around heat pump sales are as follows:

e Heat pumps make up 65% of residential-sized heating equipment sold.?

e Building codes adopted in Massachusetts require heat pumps for use in place of central air
conditioners (ACs) in all relevant applications.

e Heat pumps are the primary heating source in all installations.

This document focuses on the sales components (including building codes); a separate document
addresses the usage objectives.

Market Barriers

The PAs’ efforts to make progress transforming the heat pump market will aim to address market
barriers, which were mentioned in the 2025-2027 Energy Efficiency Plan, with the following actions:
build customer awareness and acceptance for heat pumps, develop a high-quality and diverse

1 The grant is led by the Connecticut Department of Energy and Environmental Protection and includes the New
Hampshire Department of Environmental Services (NHDES), the Massachusetts Department of Energy Resources,
the Maine Governor’s Office of Policy Innovation and the Future, and the Rhode Island Office of Energy Resources.
2 Note this is consistent with a multi-state coalition, including Massachusetts (and sighed by MassDEP and DOER),
committed to reducing GHG emissions by 2050 or sooner. See “Accelerating the Transition to Zero-Emission
Residential Buildings: Multistate Memorandum of Understanding.”
https://www.nescaum.org/documents/Buildings-MOU-Final-with-Signatures---DC.pdf
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workforce, and create allies among heat pump manufacturers, distributors, and industry partners. The
PAs will also conduct research to identify additional barriers they can address.

While there are many potential barriers to heat pump adoption, the PAs believe that these can be
summarized into a number of overarching categories, including:

Low customer awareness and confidence in heat pumps for heating.

Shortage of available contractor workforce with strong understanding of heat pump installations
(i.e., a lack of market actor experience).

High installation cost (i.e., first cost) of heat pumps and required home upgrades.

High operating costs of heat pumps.

Difficulty of electrification process (i.e., the heat pump installation) when additional trades are
required.

Market Intervention Strategies
To address these barriers, the PAs will engage in seven market intervention strategies for 2025-2027:

Strategy 1: Increase availability of contractor training opportunities around heat pumps.
Strategy 2: Engage with manufacturers and distributors.

Strategy 3: Provide support for code changes that require heat pumps in place of central AC.
Strategy 4: Offer incentives and loans for all required work for heat pump installations.
Strategy 5: Offer comprehensive decarbonization assessments.

Strategy 6: Provide tools to customers to evaluate system costs and better understand heat
pumps.

Strategy 7: Provide turnkey project assistance.

Each of these strategies will address different barriers, as shown below in Table 1. The following sections
expands on each of the seven strategies, including listing the specific actions that the PAs will take as
part of the strategy, as well as an initial list of desired outcomes resulting from these actions.?

3 Note for purposes here the outcomes are not broken out into short, medium, or long-term timeframes and are
meant to represent an initial list of key outcomes that are expected to be updated in 2025.
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Table 1. PA Strategies to Address Heat Pump Sales Market Barriers

Strategy Lack of Lack of High First Cost High Difficulty of
Customer Market Actor of Heat Pumps Operating  Electrification
Awareness and Experience and Required Costs Process When
Confidence Home Additional Trades

Upgrades Are Required

Expanded Training X X

Engagement with X

Market Actors

Code Support X X X

Expanded Incentives X X X

and Loans

Decarb Audits X X X X

Customer Cost Tools X X X

Turnkey Assistance X

Strategy 1: Increase Availability of Contractor Training Opportunities Around Heat Pumps

In order to ensure there is a sufficient contractor workforce with a strong understanding of and
experience in heat pump installations, the PAs will increase the availability of contractor training
opportunities. While the PAs promoted trainings in past cycles, efforts in this term will expand the
training topics offered and recruit more people into the training, including diverse contractors and
members of disadvantaged communities.

Actions
The PAs will take the following actions as part of this strategy:

Action 1.1: Coordinate with MA CEC on workforce development efforts. (Resi, LMI, Small C&l)

Action 1.2: Expand trainings to include a broader range of topics, including topics that might vary
based on the specific role of the contractor. (Resi, LMI, Small C&l)

The PAs expect that some trainings will be required to be part of the Heat Pump Installer Network
(HPIN) and some will be optional. Examples of the trainings include:

o Updated right-sizing best practices.

e Installation of heat pumps in multifamily buildings.

e Best practices for identifying and mitigating barriers to full electrification of heating (when a
panel upgrade is required, when it can be avoided).
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e Ways to sell electrification packages (e.g., combining solar installations and weatherization with
heat pump installations to improve the customer operating economics).

Action 1.3: Work with manufacturers, distributors and vocational schools to increase training and
recruitment of technicians. (Resi, LMI, Small C&I)

The PAs will work to help expand trainings to more contractors, including diverse contractors and those
from disadvantaged communities, and to increase recruitment into HVAC vocational training, including
from disadvantaged communities.

Action 1.4: Expand required training for HPIN. (Resi, LMI, Small C&I)

The PAs will identify a minimum set of trainings that will be required initially, as well as a set of annual
trainings that will be required for contractors to be part of the HPIN.

Action 1.5: Develop new training materials as needs present themselves or as improved best practices
become available. (Resi, LMI, Small C&l)

The market for heat pumps in cold climates is growing quickly and new research is constantly being
published that identifies new problems and solutions in heat pump installations.

Action 1.6: Continue to maintain a qualified product list (QPL) (Resi, LMI, Small C&l)

The PAs will maintain and update a QPL to ensure that heat pumps can provide customers with
sufficient heat at design temperatures. The PAs will also continue working with the EPA and CEE to align
ENERGY STAR requirements and the requirements for the IRA tax credits such that equipment that
qualifies for the Mass Save incentives will also qualify for the tax credits.

Desired Outcomes
The desired outcomes from these actions include:

e Increase contractor awareness and understanding of how to successfully install heat pumps.

e Increase contractor awareness of strategies for selling heat pumps to different kinds of
customers.

e Increase contractor awareness of sizing best practices.

e Increase supply of HVAC technicians qualified to install heat pumps.

e Increase number of trained contractors in disadvantaged communities

Strategy 2: Engage with Manufacturers and Distributors

As another strategy to ensure a sufficient, experienced workforce, the PAs will also play an active role in
engaging manufacturers and distributors.

Actions
As part of this strategy the PAs will take the following actions:

Action 2.1: Send circuit riding team to meet with distributors to make sure they understand programs.
(Resi, LMI, Small C&I)
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Over the 2025-2027 term, PA interactions with supply chain stakeholders will focus on topics such as:

e How to increase awareness, gain favorable customer sentiment, and earn contractor confidence
in heat pumps, creating momentum for heat pump installations.

e How to address the technical and financial challenges associated with other heat pump
applications, with a particular focus on enabling the equitable distribution of the benefits of
electrification.

e The importance of encouraging customers to weatherize their home before installing heat
pumps.

e The importance of focusing outreach on homes where electrification outcomes are likely to be
most positive, namely those where customer comfort will be maintained or improved and
heating costs will be reduced (i.e., homes heated with electric resistance or delivered fuels,
homes having solar electric systems, or homes having both).

Action 2.2: Leverage manufacturer/distributor contractor trainings around heat pumps. (Resi, LMI,
Small C&I)

As mentioned in Strategy 1, the PAs will continue to partner with manufacturers and distributors to
sponsor more heat pump trainings and increase the breadth of topics covered.

Action 2.3: Maintain distributor administrator stipend for heat pumps. (Resi, LMI, Small C&I)

The PAs currently offer distributors a stipend for stocking, promoting, and reporting on sales of
participating heat pumps.

Desired Outcomes
The desired outcomes from these actions include:

e Increase market actor awareness and confidence.

e Address technical and financial challenges associated with heat pump applications.
e Increase likelihood market actors will promote heat pumps to all customers.

e Stocking of program-eligible heat pumps at distributors across Massachusetts.

Strategy 3: Provide Support for Code Changes to Require Heat Pumps in Place of Central AC

The PAs have been implementing a Codes and Standards program for about a decade and have been
successful at both code promulgation and code compliance. The goal of code support activities under
this strategy is to get heat pump requirements in place of central AC requirements adopted in stretch
codes for new construction, before adding heat pump requirements in place of central AC requirements
in all central cooling installations, regardless of new construction vs. replacement of existing equipment.
This will allow the PAs to capitalize on potentially lost opportunities (i.e., when a customer decides to
install a central AC rather than a heat pump), further accelerating sales of heat pumps.

Actions
As part of this strategy the PAs will take the following actions:

Action 3.1: Stop incentives for fossil-fueled equipment. (Resi, Small C&I)

No incentives for furnaces or boilers will be offered in the 2025-2027 term, except for low income
customers. This is consistent with a “heat pumps first” message.
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Action 3.2: Provide technical assistance and data to code decision makers. (Resi, LMI, Small C&I)

The PAs will sponsor research to develop useful inputs on costs, savings, and other benefits, as well as
impacts on market participants and disadvantaged communities associated with this kind of code
provision.

Action 3.3: Stop Central AC incentives (action previously taken). (Resi, LMI, Small C&I)

The PAs ceased offering central AC incentives in the 2022-2024 term, which furthers the idea that heat
pumps are the only efficient option worth considering for cooling and help contractors sell customers on
the benefits of installing an incentivized central heat pump instead of a non-incentivized central AC.

Desired Outcomes
The key desired outcome from these actions includes:

e Increase market actor confidence in heat pumps as an affordable alternative to central AC.

Strategy 4: Offer Incentives and Loans for All Required Work for Heat Pump Installations

Incentives have been the “backbone” of energy efficiency programs for many years and can serve an
important role in market transformation programs. When paired with trade ally training and
engagement, as well as the other strategies below, incentives can lower the first cost and further
accelerate market adoption. In addition, heat pump technologies are always changing and evolving, and
the PAs will continue to evaluate emerging technologies to assess what types of equipment should be
included in the incentive program. The PAs will also provide support for mitigating pre-electrification
barriers.

Actions
As part of this strategy the PAs will take the following actions:

Action 4.1: Continue robust incentives for full electrification. (Resi, LMI)

The PAs offer higher incentives for full electrification for residential and LMI customers, which defrays
the higher costs of full electrification.

Action 4.2: Continue incentives for integrated controls. (Resi, LMI, Small C&I)

Integrated controls are one of the few tools available to increase usage of partial-electrification heat
pumps. While the PAs will explore other avenues to increase usage of partial-electrification heat pumps,
they will continue to offer incentives for integrated controls until a better option can be adopted.

Action 4.3: Continue support for pre-electrification barriers. (Resi, LMI)

The PAs will continue to pay for mitigation of pre-electrification barriers (e.g., panel upgrades, duct
upgrades, etc.) in low-income programs, while adding this support for moderate-income participants in
the Residential Turnkey Solution initiative. PAs will continue offering HEAT Loans for market-rate
projects with these barriers.

Desired Outcomes
The desired outcomes from these actions include:

e Reduce first-cost barriers to heat pump installations.
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e Increase market actor experience.
e Increase customer awareness and confidence.
e Reduce project-related difficulty.

Strategy 5: Offer Comprehensive Home Energy Assessments focused on Decarbonization
Opportunities

As part of the 2025-2027 program, the PAs will offer customers in-person or virtual home energy
assessments designed to identify and promote decarbonization opportunities for their home. Customers
will receive information regarding the benefits of electrification (including potential early retirement of
existing heating equipment), the importance of installing weatherization in conjunction with heat pump
installation, availability of incentives and tax credits, and a general assessment of electrification
readiness. This information will prioritize decarbonization opportunities by order-of-install, will present
turnkey solutions for weatherization and electrification, will provide clear next steps to pursue heat
pumps and other decarbonization offerings through Mass Save, and will provide links to resources
pertaining to information and offerings outside Mass Save. In addition, customers will receive help
understanding what typical installation costs might be [this is not coming from RTS — if Retail will be
providing cost estimates then RTS can reflect those on HEA Reports but we have never provided cost
estimates and are not preparing to] (to help review quotes), be directed to calculators that estimate
typical operating costs (which can reflect changing rates, such as new heat pump rates), and information
on complementary actions like EV, solar and weatherization.

Actions
As part of this strategy the PAs will take the following action:

Action 5.1: Provide no-cost decarbonization assessments. (Resi, Moderate Income, C&lI)

Desired Outcomes
The desired outcomes from this action include:

e Make customers aware of electrification benefits (comfort, climate, economics).

e Make customers aware of the benefits of installing weatherization in conjunction with heat
pump installations.

e Answer technical questions about how heating and cooling systems work—and how systems can
be used most efficiently.

e Support customers to make informed decisions specific to their home.

e Encourage customers to plan for heating equipment early retirement and heat pump installation
instead of replace-on-failure emergency decision making. Make customers aware of additional
IRA tax credits.

e Provide customers with an assessment of their building’s electrification readiness.

Strategy 6: Provide Tools to Customers to Evaluate System Costs and Better Understand Heat
Pumps

In addition to the decarbonization-focused home energy assessments (Strategy 5), the PAs will continue
to offer virtual decarbonization consultations to customers. This offering is designed as an optional
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complement to the HEA for new participants and as a primary re-engagement point for participants who
have already completed an HEA and/or weatherization. Decarbonization consultations will provide
customers with an opportunity to speak with a technical specialist who can provide guidance about the
benefits and considerations of transitioning to heat pumps, answer technical questions about how
heating and cooling systems work, help customers make informed decisions specific to their goals and
unique needs and characteristics of their home, and discuss steps to make home more efficient in
advance of installing a heat pumps system with weatherization upgrades. During these consultations,
customers can discuss typical operating costs (which can reflect changing rates, such as the new heat
pump rates that are being introduced. Moreover, these consultations will offer a quote comparison
service which allows customers to compare heat pump quotes from multiple installers (i.e., a price
transparency tool) in order to make an informed decision about which installer to choose and system
configuration is the best fit for their home and goals.

The PAs will also develop and provide a training curriculum to train local community volunteers to
promote decarbonization.

Actions
As part of this strategy the PAs will take the following actions:

Action 6.1: Provide information about decarbonization options (virtual decarbonization
consultations). (Resi, Small C&l)

e Make customers aware of electrification benefits (comfort, climate, economics).

e Make customers aware of the benefits of installing weatherization in conjunction with heat
pump installations.

e Answer technical questions about how heating and cooling systems work—and how systems can
be used most efficiently.

e Support customers to make informed decisions specific to their home.

e Provide customer cost comparison tools (i.e., a price transparency tool) to help compare
installation quotes.

e Maintain and update a QPL to ensure that heat pumps qualify for outside funding (e.g., tax
credits) and can provide customers with sufficient heat at design temperatures.

Action 6.2: Provide training curriculum and training for local volunteers (including Community First
Partner energy coaches) promoting decarbonization. (Resi, LMI, Small C&lI)

Desired Outcomes
The desired outcome from these actions includes:

e Increased transparency in heat pump costs and expected operating costs.
e Increased customer understanding of heat pumps, to help customers make informed decisions
about what type of equipment to install in their home.
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Strategy 7: Provide Turnkey Project Assistance

Initially, customers will be offered a full suite of turnkey assistance to promote and cover the costs of
electrification.® The PAs believe that providing turnkey assistance will help prevent customers from
getting hung up by a single barrier at any point in the process. Full electrification projects frequently
require additional trades and coordination (e.g., an electrician for a panel upgrade and a drywall and
painting contractor to repair walls after duct system upgrades). The turnkey program will effectively act
as a general contractor managing the overall project and coordinating the different contractors. The
program will also target rental units by addressing their unique costs and market barriers.

Actions
As part of this strategy the PAs will take the following action:

Action 7.1: Provide turnkey assistance including decarbonization assessment, pre-weatherization and
pre-electrification barrier mitigation, and heat pump installation. (Resi, LMI, small C&I)

Desired Outcomes
The desired outcome from this action includes:

e Reduce project difficulties and costs of projects.
e Increase heat pump adoption in rental units.

4 nitially, this will only be offered to low and moderate income customers, with full cost coverage. Eventually, this
will be expanded to market rate residential, with incentive levels TBD.
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