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This study is the fourth in a series assessing progress toward transforming ther™™"
Massachusetts markets for residential-sized space conditioning and water heating in
existing buildings through electrification with heat pumps. The findings are b'é'§ed jQin W ST Group, Inc.

interviews with participating distributors, surveys of installers and of participating and
general residential customers, program tre g data, and relevant secondary sources.

Key Findings

The heat pump heating market share, measured as percentage of units sold,
rose by 17 percentage points from 2021 through 2024, while fossil fuel
heating market share declined by the same amount.

Residential heat
pump market shares
increased across
heating, cooling,
and water heating
applications from
2021 through 2024.

MA Residential Heating Market Share as Percentage of Sales by Unit

2024

2023 64%

The study finds that most evidence
points to market changes occurring in

directions consistent with the program 2091 E3

theory on both the supply and demand

sides. This supports the conclusion that B Fossil Fuel Heating Ductless ASHP [l Ducted ASHP
the PAs’ efforts have contributed, at

least in part, to observed market

transformation.

However, for air source heat pumps « Compared to PY2021 participants, PY2023 participants’ satisfaction with both
(ASHPs), the indicators for two key ducted and ductless ASHPs declined significantly, especially for ductless
systems fully displacing gas heating. Customers cited high heating costs as
the primary source of dissatisfaction. Note that the survey data was gathered
before the PAs introduced seasonal heat pump rates.

2022 70%
5%

The results suggest that general customer willingness to adopt an ASHP
and participating customer satisfaction with ASHPs that fully displace a
previous heating system have eroded since the initial measurement.

o In 2025, general residential customers who heat with a furnace or boiler
reported significantly lower rates of interest in installing a heat pump for space
conditioning than in both 2022 and 2023.

SSIS

predicted market outcomes on the
demand side moved against the
expected direction.

Recommendations

Conduct research to understand if and how seasonal electricity rates impact customer satisfaction
with ASHPs, and to investigate possible non-economic drivers of customer dissatisfaction with
ASHPs. Use the results of the research to help identify and develop program improvements to
address the sources of customer dissatisfaction.

Enable customers to get general information about HPWHs from the HPWH Marketplace without
having to enter an account number.

To the extent it is technically feasible at reasonable cost, incorporate the implementation vendors’
project ID numbers into PA program tracking data in a more consistent way.




Executive Summary

This report presents findings from the fourth in a series of studies to assess progress toward
transforming the Massachusetts markets for residential-sized space conditioning and water
heating in existing buildings through electrification with heat pumps. The primary objectives of this
study were to understand progress toward market transformation and provide a qualitive
assessment of attribution to the PAs’ programs, size the PY2024 Massachusetts space
conditioning and water heating markets, and estimate the share of heat pumps in these markets.
The study follows on the research reported in Heat Pump Market Effects Indicators Baseline &
Interim Studies Final Report (NMR Group, Inc., DNV, 2024) and Heat Pump Market Effects
Indicators Update for PY2023/2024 (NMR Group, Inc., DNV, 2025). NMR Group, Inc. and DNV
led the work on all these studies.

BACKGROUND

In 2022, the PAs began investing substantially to transform the Massachusetts markets for
residential-sized space conditioning and water heating markets. The long-term goal is to shift
these markets to favor cold climate heat pumps for space conditioning and heat pumps for water
heating. To this end, the PAs have undertaken activities designed to affect decision-making
across the supply chain. At a high level, these activities and their expected outcomes include:

1. Encouraging distributors and retailers to routinely stock and sell cold-climate heat pumps
for heating and heat pump water heaters.

2. Helping contractors receive training to size and install heat pumps correctly and to
appropriately weatherize homes or buildings.

3. Through marketing, installation contractors, generous program rebates, and other
support, customer awareness and acceptance of heat pumps for heating and water
heating will increase, as will customer understanding of the need to appropriately
weatherize homes or buildings before installing a heat pump system.

4. With a program-qualified and properly sized and installed heat pump system, customers
will rely on heat pumps for most or all their heating and all their water-heating.

5. Over time, customers will prefer heat pumps for heating and water heating.

METHODS

This research included interviews with participating distributors of HVAC and water heating
equipment; surveys of installers who installed program-supported residential-sized space
conditioning or water heating equipment in PY2024, participating residential customers who
installed heat pump equipment in PY2023, and general residential customers in 2025; and
analysis of program tracking data and secondary data sources.
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KEY FINDINGS

Market Shares

Residential heat pump market shares increased for heating, cooling, and water heating
applications from 2021 through 2024. There is still substantial opportunity to displace
central air conditioning sales with ducted ASHP equipment. In terms of units sold, this study
estimates the heat pump heating market share increased steadily from 25% in 2021 to 42% in
2024, 17 percentage points. Fossil fuel heating equipment decreased the same percentage. In
terms of heating capacity at 47°F, the study estimates heat pump heating shares have doubled
from 12% in 2021 to 24% in 2024. As predicted, this increase came at the expense of fossil fuel
heating equipment in heating markets. Air source heat pumps (ASHPs) overtook traditional
central air conditioner sales in both units and capacity. While this was driven mostly by ductless
heat pumps, the ducted heat pump unit cooling share of the residential ducted cooling equipment
sales nearly doubled from 9% in 2021 to 15% in 2024. (Figure ES1) Residential heat pump water
heater (HPWH) market shares increased but continue to comprise a much smaller share of the
markets for water heating than for space conditioning. The market share of residential heat pump
water heaters is estimated to have more than doubled in units sold from 2% in 2021 to 5% in
2024. Despite this, the technology is still nascent within the residential water heating market.

ES1: Estimated Massachusetts Residential Heating Market Shares, 2021-2024
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Program Attribution and Progress Toward Anticipated Market Outcomes

As a qualitative assessment of attribution, the study measured indicators of progress towards 15
of 20 expected outcomes and compared results against initial measurements to assess change
using a preponderance of evidence approach. If the direction of changes over time is consistent
with that predicted by the program theory, it can serve as supporting evidence for attribution.
When most of the available evidence points in the predicted directions, it supports the conclusion
that the PAs’ support, at least in part, drives the market changes. In a simple comparison of
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direction of change since initial measurements across all the outcomes with multiple
measurements, most (13 of 18) have been in the direction predicted by the program theory.

On the supply side of the market, when results are compared to the causal chain predicted
by the program theory, there is a preponderance of evidence that since the start of the
enhanced program support the Massachusetts markets for residential-sized space
conditioning and water heating markets have moved in the directions predicted by the
program theory. Specifically,

e Distributors have increasingly stocked heat pump inventory at the expense of non-
heat pump equipment (Outcome ).

e The number of contractors trained in heat pump installation and the need for sufficient
weatherization when installing heat pumps for space conditioning has increased
(Outcomes C, D, and J).

e Both the rates at which contractors advise customers on the importance of
weatherization and report implementing most of the installation practices the PAs
promote have increased (Outcome G).

e Contractors’ confidence in their technicians’ abilities to install both ASHPs and HPWHSs
(Outcome N) has grown.

e There have been substantial numbers of new entrants to the HPWH installation market
(Outcome O) since 2021. While the extent of new entrants to the heat pump space
conditioning market is less clear, there is strong evidence that the PAs’ enhanced
ASHP rebates motivated companies to enter the ASHP installation market.

e Contractors have reported recommending ductless ASHPs for heating and HPWHSs
for water heating (Outcome M) at increasing rates.

e Contractors report increased confidence in the ability of ductless ASHPs to meet all
customer space heating needs (Outcome T).

On the demand side of the market, there is a preponderance of evidence that the
Massachusetts markets for residential-sized water heating equipment have moved in the
directions predicted by the program theory, while the evidence for ASHPs is mixed.
Demand-side outcomes that show movement in the predicted directions are:

e Customer awareness of heat pumps for space conditioning has increased steadily across
all income categories (low, moderate, non-low/moderate), and for both customers in
single-family and multifamily buildings (Outcome A).

e The rates at which participating customers reported weatherizing their homes in
association with installing an ASHP increased (Outcome L).

e Both participating customers and general residential customer report having increased
their reliance on ASHPs for heating—that is, they either removed their previous heating
system or said their existing system is a backup (Outcome S).

e Participating customers’ satisfaction with HPWHs grew non-significantly (Outcome B).

Demand-side outcomes that show movement against the predicted directions are:

o Customer satisfaction (Outcome B) declined significantly for both ducted and ductless
ASHPs, from 'excellent' (PY2021 participants) to 'favorable' (PY2023 participants).
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e The percentage of PY2023 participants who installed a ductless ASHP and removed or
disconnected their previous system (Outcome S, Indicator S3) was significantly lower than
PY2021 participants. For ducted systems the percentage was non-significantly lower.

e In 2025, general residential customers who heat with a furnace or boiler reported
significantly lower rates of interest in installing a heat pump for space conditioning than in
both 2022 and 2023 (Outcome Q, Indicator Q1).

The results suggest that customer satisfaction with ASHPs that fully displace a previous
heating system has eroded since the initial measurement, especially for ductless systems
fully displacing gas heating, with high heating costs reported as the primary driver of
dissatisfaction. If customer satisfaction with ductless ASHPs for full displacement
continues to be low as gas heating customers transition to electric heat, it could be a major
impediment to meeting the Commonwealth’s climate goals. This could require the PAs to
reconsider the program theory of change. However, since the surveys were fielded, the PAs
made an important change that could help avoid this: introducing seasonal electricity rates
designed to reduce winter electricity bills for customers who heat with heat pumps. While this
seems likely to mitigate customer dissatisfaction with ASHPs, the PAs should keep a watchful
eye on how ASHP satisfaction changes among customers in different installation scenarios after
this change and consider additional steps if satisfaction does not improve.

Another concerning result is that PY2023 participants who fully replaced their existing
heating system with an ASHP were significantly less likely to report that the system meets
their heating needs even on the coldest days than those who partially replaced their
heating system with an ASHP system. While advances in heat pump technology might soon
overcome this challenge, in the meantime the PAs should consider whether they are conveying
to customers and contractors enough information, clearly enough, about how they can expect
ASHP performance to differ from that of their previous furnace or boiler, and how customers
should set and use their ASHPs to deliver the best performance.

It is unclear whether wholesale ASHP prices increased more between 2023 and 2024 or about
the same as wholesale prices of non-heat pump space conditioning equipment. A related study
(NMR Group. Inc., 2026) found little evidence that Mass Save rebates are affecting the market
pricing of either ductless or ducted ASHPs.

CONCLUSIONS

This study provides evidence that heat pump adoption continued to increase in Massachusetts in
2024, driven at least in part by the PAs’ efforts to encourage and facilitate adoption. Consistent
with the program theory, heat pump shares of Massachusetts residential heating, cooling, and
water heating markets continued to increase in 2024, as they have since 2021. This study found
evidence of ongoing progress toward market outcomes in the directions predicted by the program
theory for all the anticipated demand side outcomes and most of the supply side outcomes,
supporting the conclusion that the market changes are driven, at least in part, by the PAs’ support.
In addition, surveyed participating residential customers indicated that the Mass Save support
had more influence in their decision to install a heat pump than the federal tax credit or other
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factors, and qualitative evidence from distributors suggests that the PAs’ support for heat pumps
contributed substantially to changes in the markets from 2023 to 2024. However, if customer
satisfaction with ductless ASHPs for full displacement continues to be low as gas heating
customers transition to electric heat, it could be a major impediment to meeting the
Commonwealth’s climate goals. While the new seasonal heat pump electric rates seem likely to
help with this, the PAs should keep a watchful eye on customer satisfaction and consider what
additional steps may be needed if it does not improve. The PAs should also consider whether the
information they convey to customers and contractors about how they can expect ASHP
performance to differ from their previous equipment and how to use ASHPs to deliver the best
performance is sufficiently comprehensive and clear.

RECOMMENDATIONS

The study offers the following recommendations.

» Conduct research to understand if and how seasonal electricity rates impact customer
satisfaction with ASHPs, and to investigate possible non-economic drivers of customer
dissatisfaction with ASHPs. Use the results of the research to help identify and develop
program improvements to address the sources of customer dissatisfaction.

» Enable customers to get general information about HPWHs from the HPWH Marketplace
without having to enter an account number.

» To the extent it is technically feasible at reasonable cost, incorporate the implementation
vendors’ project ID numbers into PA program tracking data in a more consistent way.

SELECTED CONSIDERATIONS

» The PAs should consider whether they are conveying to customers and contractors
enough information, clearly enough, about how they can expect ASHP performance to
differ from that of their previous furnace or boiler and how customers should set and use
their ASHPs to deliver the best performance.

» The PAs should consider boosting efforts to increase customer awareness and basic
understanding of HPWHSs. This could include encouraging simultaneous replacement of
the water heater as part of full displacement projects in homes heated with boilers.

» The PAs may need to adjust the program theory and logic model to account for new
activities in Massachusetts that the New England Heat Pump Accelerator Coalition is
conducting.

» If the PAs have a goal of increasing electrification with residential-sized ASHPs in larger
multifamily buildings via a market transformation approach, they should consider clearly
articulating the approach in the program theory and reflecting it in a logic model and
multifamily market-specific progress indicators.

For more details about Recommendations and Selected Considerations, as well as additional
Considerations, see the Findings & Discussion section.
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Section 1 Introduction

This is the final report of Heat Pump Market Effects Indicators Update for PY2024/2025 (the
“2024/2025 Update study” MA25X02-BB-HPMEI2024). It presents the results of a study to
measure progress made from 2024—-2025 towards delivering market effects from support provided
by the Massachusetts Program Administrators® (PAs) for heat pumps that displace fossil fuel-
fired and electric resistance space and water heating in Massachusetts homes and businesses.

The evaluation team (the Team) included:

¢ NMR Group, Inc., who led the portion of the study focused on residential markets.
e DNV, who led the portion of the study focused on commercial and industrial (C&l)
markets.

This study follows on the research reported in:

o Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report (i.e., the
combined deliverable for two studies: (1) the Heat Pump Market Effects Indicators
Baseline study [the MA22X06-B-HPMEIB or “Baseline Indicators” study] and (2) the
Interim Heat Pump Market Effects Indicators [the MA23X18-B-INTERIMHP or “Interim
Indicators”] study). (NMR Group, Inc., DNV, 2024)

o Heat Pump Market Effects Indicators Update for PY2023/2024 (the MA24X26-BB-
HPMEI2023 or “2023/2024 Update” study). (NMR Group, Inc., DNV, 2025)

This report includes both this document and a series of appendices. In this document, the Team
presents:

e A discussion and synthesis of results with related recommendations and considerations
(2. Findings & Discussion).

e A summary of the research methodology at a high level (3. Methodology).

e A summary of the extent to which since 2022 the PAs have undertaken the program
activities described in the heat pump program theory and logic models established in
2022 (Appendix A. Update to Program Activity Indicators Since 2022).

e Measurements of indicators of changes from the baseline in the markets, or market
effects, expected due to the program interventions (Appendix B. Residential Market
Effects Indicators), as well as all of the key results from the residential participating
customer and general residential customer surveys.

o Estimates of the sizes of Massachusetts markets for residential and commercial space
conditioning and water heating markets and market shares by equipment type in 2024
(Appendix C. Market Sizing ).

e Program penetration in 2024 (Appendix D. Program Penetration).

' The PAs comprise Berkshire Gas, Cape Light Compact, Eversource, Liberty Utilities, National Grid, and Unitil.
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e Multiple measurements of attribution and a synthesis of attribution results (Appendix E.
2024 Attribution), including key installer survey results and supplemental customer survey
results.

o References (Appendix F).

In a separate document, additional appendices present:

e Detailed measurements of program activity (Appendix G).

e Logic model updated in 2025 (Appendix H)

e Distributor interview guide (Appendix I), installer survey instrument (Appendix J),
participating residential customer survey instrument (Appendix K), and questions added
on to the MA22R53-B-RBU Massachusetts Residential Building Use and Equipment
Characterization Study (Appendix L).

1.1 BACKGROUND AND TYPES OF EQUIPMENT EXAMINED

The PAs first actively promoted and incentivized heat pumps specifically for space heating to
support fossil fuel displacement in the 2019-2021 term. Under the 2022-2024 Energy Efficiency
Plan, in 2022 the PAs began investing substantially in transforming the residential and C&l space
conditioning and water heating markets by offering much more generous heat pump incentives
than in the previous triennium, expanding the incentives to heat pumps that replace gas-fired
heating systems, ending incentives for central air conditioning, and undertaking other activities
meant to bring about changes in the Massachusetts heat pump markets. In 2022, the PAs
documented in the program theory and in logic models how this market transformation initiative
is intended to generate effects in the markets that will lead to the long-term goal of shifting the
Massachusetts markets to favor heat pumps for heating and water-heating equipment. These can
be found in Appendix A of Heat Pump Market Effects Indicators Baseline Indicators & Interim
Indicators Studies Final Report.

Residential-sized equipment. Under the Massachusetts 2025-2027 Energy Efficiency and
Decarbonization Plan (Massachusetts Program Administrators, 2024), the PAs are continuing to
invest in transforming the space conditioning and water heating markets, with a focus on
residential-sized, residential-type heat pumps. Per the program theory for the PAs’ plans for
Transforming Customers’ Space Heating Behavior and Usage for Decarbonization and the Small
Heat Pump Market Transformation Program Theory outlined in Appendix X of the Massachusetts
2025-2027 Energy Efficiency and Decarbonization Plan (Massachusetts Program Administrators,
2024), these efforts include “the single family residential and small C&l <~5.41-ton market for
installing and deploying equipment capable of displacing, either partially or fully, fossil fuel use for
space heating” (76) and calls out in particular “split-system Air Source Heat Pumps (ASHPs) with
<65 kBTUh 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&l
buildings” (85). These definitions are consistent with the heat pump equipment listed in the
“Residential-Sized” column of Table 1, which shows the equipment types examined in this study.
Given this change, this evaluation focuses mostly on these systems, referred to as “residential-
sized” systems in this report. Note also that this report uses the terms “space-heating equipment”
and “heating equipment” interchangeably.
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Commercial-sized equipment. Since the start of 2025, the PAs have refocused their support for
larger C&l-sized heat pumps, such as VRFs and RTUs, and for heat pumps designed to be used
in commercial buildings and packaged terminal heat pumps [PTHPs], on financial incentives
through the downstream (prescriptive), midstream, and custom pathways. As a result, this study
focused data collection on residential-sized equipment. However, to help the PAs understand
progress in the markets for larger C&l-sized heat pumps, the study also gathered 2024 sales data
and estimated sizes for larger C&l-sized space conditioning and water heating equipment.

Table 1 shows the specific equipment types for which the study gathered sales data and the types
of heat pumps on which it primarily focused. These equipment types were selected to cover the
majority of relevant equipment (by volume) and keep data collection efforts manageable.

Note that, as with the Baseline Indicators study, to keep the market actor response burden and
the research costs manageable, the Team did not include air-to-water heat pumps in the research
scope and limited its examination of ground-source heat pump systems (GSHPs) to asking
questions of participating residential customers who had installed GHSPs.

Table 1: Equipment Types Examined
Equipment Type Residential-Sized Commercial-Sized

Heat Pump Equipment

1 Ducted Air Source Heat Pump > 5.4 Tons, = 65 kBTUh &
Systems (air-to-air only) - Unitary <5.4 Tons, < 65 kBTUh smaller equipment meant for
or Packaged and Split, combined commercial use

2 Dl_JctIes.s Air Source Heat Pumps < 5.4 Tons, < 65 kBTUh N/A*

(air-to-air only)

3 Air Source Variable Refrigerant
Flow (VRF) systems (air-to-air N/A All sizes
only)

4 Heat Pump Water Heaters Residential-sized Commercial-sized

Other Heating, Cooling, or Water Heating Equipment

6 Central Air Conditioning (non-heat

pump) — Split or Unitary Input (all <5.4 Tons, <65 kBTUh N/A
kinds)
7 Air Conditioning systems using Split or Unitary, excludes
direct expansion (dx) cooling (non- N/A chillers
heat pump) Input = 5.4 Tons/65 kBTUh
6 Non-heat pump RTUs or other
non-heat pump equipment that N/A All sizes, excludes chillers
provides both heating and cooling
7 Condensing Boilers and Non-

Condensing Boilers and
Oill, propane & gas heating Non-condensing Boilers <
(including combi boiler systems) 300 kBTUh,

Furnaces <225 kBTUh

condensing Boilers 2300
kBTUh (hot water or steam)
Gas-fired hot air (i.e.,
furnaces) r 2 225 kBTUh

8 OQil, propane, gas & electric
resistance water heaters (storage
and instantaneous) (excluding
indirect)

* The Baseline Indicators study found that all ductless air source heat pumps were residential sized even if

installed in small commercial settings. Commercial-sized ductless systems are all in the VRF category.

Residential-sized Commercial-sized

DIV

DNV

14



MA25X02-BB-HPMEI2024 FINAL REPORT

The previous studies in this series have taken a market transformation approach to evaluating
the PAs’ support for electrification with residential and C&l heat pumps. Because of the change
in program focus described above, PA support for larger C&l heat pump equipment destined to
be installed in existing buildings is now evaluated under a resource acquisition framework. As a
result, this study focused on assessing changes in the markets for residential heat pumps. There
is one exception: to help the PAs assess whether and when to revisit a market transformation
approach for commercial-sized equipment, the study also estimates the sizes of the markets for
commercial-sized space conditioning and water heating equipment in 2024. (Note that per
Appendix X of the Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan
(Massachusetts Program Administrators, 2024), the PAs’ support for electrification with heat
pumps in residential single-family and multi-family new construction and in C&l new construction
and major renovations are also meant be evaluated, separately, using a market transformation
approach.)

The Baseline Indicators study estimated Massachusetts market-level sales of heat pump and
non-heat pump space conditioning and water heating equipment for the baseline year (2021),
equipment market shares and program penetration in 2021, and sales changes from 2021 to
2022. It also measured baseline values of indicators of progress towards the changes in the
markets expected per the program theory. The Interim Indicators study and the 2023/2024 Update
study together estimated Massachusetts market-level sales and program penetration for 2022
and 2023 and changes in sales from year to year. They also measured or remeasured values for
selected progress indicators. Building on this research, the goals of this PY2024/2025 study were

15

to:

¢ Provide updated measurements of progress towards the market effects expected from the
PAs’ support for residential heat pumps.

e Size the PY2024 Massachusetts space conditioning and water heating markets for the
types of heat pumps described in Table 1 above and estimate the share of heat pumps in
these markets.

e Measure PY2024 program penetration.

e Assess sizing and installation practices, as well as attitudes toward heat pumps, in
PY2025.

e Continue to track the programs’ activities in the market to enable assessment of the PASs’
adherence to actions identified in their program logic models.

e Provide a qualitative assessment of attribution for PY2024.

e Provide a sense of the overall direction of Net-to-Gross (NTG) since the program changes
implemented beginning in 2022 by developing PY2024 market-level unit NTG ratios for
residential heat pumps installed in homes (to serve as supplemental indicators of market
progress, not as traditional impact accounting parameters).

NVIR
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1.2 MARKET TRANSFORMATION APPROACH

In 2024, the PAs continued to undertake activities intended to generate effects in the markets that
will lead to the long-term goal of shifting the Massachusetts markets to favor heat pump water
heaters for water-heating and heat pump equipment for space conditioning in cold climates,
including air source, air-to-water, and ground source heat pumps. (The PAs identify “cold climate”
heat pumps as any model of space conditioning heat pump that is certified ENERGY STAR 6.1
or is listed on the Mass Save Heat Pump Qualified Product List. Cold climate heat pumps operate
at extremely low outdoor temperatures and maintain a certain level of heat output at those low
temperatures.) These activities are designed to affect decision-making across the supply chain
for residential-sized space and water heating equipment, from producers to consumers. The
decision makers include manufacturers, distributors and retailers, installation contractors, and
customers. Among these target audiences, the program support aims to:
1. Increase customer awareness and acceptance of heat pumps for heating and water
heating, and customer understanding of the need to appropriately weatherize homes or
buildings before installing a heat pump system, especially for whole-home heating?.

2. Encourage manufacturers and distributors to increase their heat pump training and
certification offerings and routinely include information about Mass Save heat pump
program support in these trainings.

3. Offer education on heat pump equipment operation to C&l customers opting to install
prescriptive heat pump measures.

4. Help installation contractors obtain training to size and install heat pumps correctly and to
understand the importance of appropriately weatherizing the homes or buildings where
they install heat pumps for heating.

5. Encourage distributors and retailers to routinely stock and sell cold-climate heat pumps
for heating and heat pump water heaters.

At a high level, the expected long-term outcomes from the PAs’ activities are that:

e More customers will become aware of heat pumps for heating and water heating, their
benefits, and the importance of having sufficient weatherization when installing a heat
pump for heating.

o More customers will choose a heat pump, installed in conjunction with weatherization as
needed, despite the higher upfront cost as well as the higher electricity rates in
Massachusetts compared to natural gas and oil.

¢ Distributors and retailers will increasingly stock heat pumps for heating and water heating,
making them more readily available.

2 Through Mass Save, the PAs currently require proof of adequate weatherization to qualify for the residential full-
displacement heat pump systems rebate, and encourage, but do not require proof of, adequate weatherization to qualify
for the C&l or residential partial displacement heat pump systems rebates.
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o More installation contractors will be trained in heat pump installation, thus sizing and
installing heat pumps correctly, gaining confidence in the equipment, and educating
customers about the need for appropriate weatherization when installing a heat pump for
heating. This will result in satisfied customers who rely on heat pumps for most or all of
their heating and all of their water heating needs.

¢ These satisfied customers will provide word-of-mouth advertising for heat pumps.

e Customers will increasingly prefer heat pumps over competing systems for heating and
water heating. More customers will choose heat pumps, increasing demand for these
types of heat pumps and related installation services.

For a visual summary of the causal relationships between the PAs’ activities and the expected
market outcomes (current during the period the study examines), see Appendix H.

1.2.1 Heat Pump Support for Residential Customers from 2022 through Q1 2025

While the primary focus of this study is on market progress in 2024 and 2025, the study collected
data relevant to program offerings in 2023 as well as 2024 and Q1 2025. Table 2 lists key changes
in PA support for space conditioning and cooling equipment offered to residential customers
during this time. This study compares the responses of customers who participated in 2023 with
those who participated in 2022 and 2021. In addition to the enhanced support for heat pumps
described above that the PAs offered 2022 participants, for the first time in 2023 the PAs:

e Required customers to use an HPIN installer to qualify for space conditioning incentives

e Offered HEAT loans of up to $25,000 to finance heat pump projects?

e Offered a $500 bonus to customers installing a partial-displacement ASHP if they
sufficiently weatherized their homes

¢ Required confirmation that the contractor sized the equipment correctly for customers to
be eligible for a whole-home rebate

e Made Energy Star 6.1 heat pumps eligible for rebates

o Offered higher (“Enhanced”) incentives for moderate-income customers switching from
oil, propane, or electric resistance heating (up to $16,000/home versus up to $10,000 for
non-moderate income)

e Offered a $1,500 incentive for split system heat pump water heaters

This study also compares the perspectives of participating HVAC and water heating installers as
of March 2025 with those of installers as of Spring 2023 and Spring 2024. The installers who
responded in Spring 2025 would most recently have had experience with customers who
participated in 2024, and to a lesser extent in 2025. In 2024 the PAs made the following changes
to the space conditioning and water heating support they offered residential customers:

e Ended incentives for fossil-fuel heating and water heating systems

3 1n 2023 and 2024 the maximum HEAT loan amount was $50,000.
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¢ Required customers to remove or disconnect pre-existing heating system to be eligible for
the whole-home rebate

¢ Expanded the Enhanced incentives to moderate-income customers heating with gas

o Pegged heat pump space conditioning incentives to tonnage, more than doubling rebate
per ton for whole-home versus partial-home displacement ($3,000/ton for whole-home vs.
$1,250I/ton for partial-home, up to $10,000/home)

e Offered a $500 bonus for installing a system sized to meet the heating needs of the whole
home

This table excludes program changes implemented after Q1 2025, since they would not have
affected survey respondents.

18

VIR

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

Table 2: Key Changes to Residential Program Support for ASHP, HPWH, and
Competing Non-Heat Pump Equipment from 2022 through Q1 2025

2022 2023 2024 Q12025

All Types of Heat Pumps
Expansion of residential HP rebate opportunities to customers heating with natural gas
and addition of enhanced ASHP rebate for moderate-income households not heating
with natural gas
Substantial increase in value of most HP rebates
Launch of Heat Pump Installers Network (HPIN) of trained/certified installers
Customers are required to use an HPIN installer to be eligible for HEAT loans
Customers are required to use an HPIN installer to qualify for space conditioning
incentives v
Increase from $25,000 to $50,000 the cap on HEAT loans to finance buying the heat
pumps and making electrical upgrades needed to install them v
Return of HEAT loan cap to $25,000 from $50,000 N4
Midyear launch of Residential Turnkey services for moderate-income customers and
those who rent, including support for heat pumps and associated weatherization and
remediation of barriers to electrification. Both SF and MF (1-4 and 5+ unit) buildings
are eligible

All Types of Air Source Heat Pumps

Offer higher rebate for ASHPs for moderate-income households

SRR NRY

Energy Star 6.1 equipment eligible in addition to equipment on QPL v

Offer enhanced (moderate income) incentive for customers heating with oil, propane,

or electric resistance (up to $16,000/home versus $10,000 for non-moderate income) v
Moderate income customers with gas heating become eligible for enhanced incentives v

Incentive pegged to tonnage, more than doubling rebate per ton for whole-home versus
partial-home displacement ($3,000/ton for whole-home vs. $1,250I/ton for partial-home,
up to $10,000/home)
Offer $500 bonus for sufficient weatherization

Offer $500 bonus for installing a system sized to meet heating needs of whole home

Require demonstration that home is sufficiently weatherized prior to heat pump

installation v

Require confirmation that contractor sized equipment correctly for whole-home rebate v
Require customers to remove or disconnect pre-existing heating system

Heat Pump Water Heaters

Offer incentives midstream, ending downstream incentives
Offer $1,500 incentive for split systems

Non-Heat Pump Space Conditioning & Water Heating Eqmpment

End of incentives for residential central air conditioning

As of September 1, end of incentives for fossil-fuel heating and water heating systems v

NIVIR
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2024 Heat Pump Incentives for Residential Customers

In 2024 residential customers in one- to four-unit buildings who did not qualify for the Income
Eligible Existing Buildings program could access rebates, incentives, and loans for heat pumps
via the Residential Coordinated Delivery and Residential Retail initiatives of the Residential
Existing Buildings Program. Table 3 shows the incentives the PAs offered these customers for
space conditioning and water heating equipment in 2024. Note that the PAs did not offer
incentives for replacing existing heat pump equipment at the time.
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Table 3: 2024 Residential Heat Pump Space Conditioning & Water Heating Incentives

For equipment installed in existing homes only via Residential Coordinated Delivery and Residential Retail initiatives.

Equipment & Incentive Type

Incentive

Additional Information

ASHP (Partial Home) with pre-
existing oil, propane, natural gas or
electric resistance heating

ASHP (Whole Home) replacing oil,
propane, natural gas or electric
resistance heating

GSHP (Partial Home) with pre-
existing oil, propane, natural gas or
electric resistance heating

GSHP (Whole Home) replacing oil,
propane, natural gas or electric
resistance heating

Integrated Controls

Air-to-Water HP (Whole Home)
replacing oil, propane, or natural gas
heating

Heat Pump Space Conditioning Equipment (Downstream Delivery)

$1,250 per ton, up to $10,000 per home.
Moderate income (Enhanced incentive):
$16,000/home. (CLC only: Moderate-
income: 80% of the installation cost.)

$10,000 per home. Moderate income
(Enhanced incentive) $16,000/home (CLC
only: Moderate income: 80% of the
installation cost.)

$2,000 per ton, up to $15,000 per home.
Moderate income (Enhanced incentive)
$25,000/home. (CLC only: Moderate-
income: 80% of the installation cost.)

$15,000 per home. Moderate income
(Enhanced incentive) $25,000/home. (CLC
only: Moderate-income: 80% of the
installation cost.)

$500 per indoor unit, up to $1,500

$10,000/home. Moderate income
(Enhanced incentive) $16,000/home.
Enhanced amount customers eligible for
80% of the installation cost.

Must be used to supplement pre-existing heating system during
heating season. Integrated controls required. Customers with pre-
existing natural gas heating are not eligible for income qualified
rebates. Moderate income customers with gas heating included.
ENERGY STAR 6.1 equipment or listed in QPL.

Heat pumps must be new and sized to be capable of being the
sole source of heating in the home. Project must either include
the removal or disconnection of the pre-existing heating system.
Home must be sufficiently weatherized prior to heat pump
installation. Moderate income customers with gas heating
included. ENERGY STAR 6.1 equipment or listed in QPL.

ENERGY STAR-certified. Customers with pre-existing natural gas
heating are not eligible for income-qualified rebates.

ENERGY STAR-certified. Heat pumps must be used as the sole
source of heating during heating season. Whole-Home Heat
Pump. Verification Form must be completed and signed.
Demonstration of sufficient weatherization is required. Customers
with pre-existing natural gas heating are not eligible for income-
qualified rebates.

For add-on to an existing air source heat pump. Customers who
already received or are applying for

a partial-home rebate are not eligible for this offer.

Heat pumps must be used as the sole source of heating during
heating season. Whole-Home Verification Form must be
completed and signed. Demonstration of sufficient weatherization
is required. Equipment listed in QPL.

Heat Pump Water Heating Equipment (Midstream Delivery)

Heat Pump Water Heater replacing
oil, propane, natural gas or electric
resistance

DR
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$750 per unit. Split-system: $1,500 per
system

Rebate not to exceed total installation cost. ENERGY STAR
Certified. Instant incentive applied at time of checkout from
participating distributors, Lowe's and Home Depot. ENERGY
STAR certified, UEF 3.30 or 2.20.
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1.2.2 2024 Residential-sized Heat Pump Support for C&l Customers

In 2024 business customers could access prescriptive and custom rebates for residential-sized
heat pumps through the midstream, downstream, and custom pathways of the C&l Existing
Building Retrofit and C&l New and Replacement Initiatives of the C&l Existing Buildings Program.
Table 4 shows the incentives PAs offered to C&l customers for heat pump and non-heat pump
space conditioning and water heating equipment in 2023 and 2024.

The only change the PAs made to the program requirements and commercial heating and cooling
incentive offerings from 2023 to 2024 was to decrease the maximum midstream incentive for
midstream ducted and ductless ASHPs from $250/ton to $150/ton.

Table 4: C&l Equipment Incentives, 2023 & 2024

Equipment Type 2023 Incentive 2024 Incentive Notes Type

Ducted ASHP $2,500/ton $2,500/ton With integrated controls or 5\ tream
full replacing existing system

Ducted ASHP $50-5250/ton  $50 or $150/ton  DePeNdng on efficiency and gt

Ductless ASHP $2,500/ton $2,500fton Vithintegrated controls or 5y e am
full replacing existing system

Any ASHP $50-$250/ton  $50 or $150/ton el ) osrimztzfﬁmency el Midstream

HPWH $1,000/unit $1,000/unit <80 gallon, UEF=1.00 Midstream

HPWH $2,200/unit $2,200/unit 80-120 gallon, COP=3.6 Midstream

*Midstream incentives are for premium efficiency equipment.

1.3 RESEARCH APPROACH

This study generally followed the research approach laid out in the Key Findings & Discussion
section of the Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report. For
details about the research methodology, see Section 3 Methodology.
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Section2 Findings & Discussion

This report presents findings from the fourth in a series of studies to assess progress toward
transforming the Massachusetts markets for space conditioning and water heating in existing
buildings through electrification with heat pumps. For information about the goals of this study
and about the previous studies on which it built, see Introduction.

The results presented in this report are based on data collected from distributors, residential
installers, and residential customers in 2025, on program tracking and activity data supplied by
the PAs and their implementation vendors, and on secondary research. Here we summarize and
synthesize results from across these research activities to describe and draw conclusions about
the Massachusetts markets for residential space conditioning and water heating equipment in
2024, the heat pump-related practices and perspectives of actors operating in these markets in
2025, the heat pump-related experiences and perspectives of a variety of customer groups, and
how all these have evolved over time. We also present considerations related to these findings.
Slide decks with more-detailed results from the distributor interviews and installer survey are
posted on the PAs’ Evaluation Management Committee SharePoint site and available on request
from the EMC chair.

As the Introduction notes, with the 2025-2027 Energy Efficiency Plan the focus of the PAs’
investment in electrification with heat pumps through a market transformation approach turned to
residential heat pumps suitable for use in single family and multifamily residential as well as small
C&l buildings. (As the previous studies in this series have shown, most activity in the
Massachusetts heat pump markets is with residential air source heat pumps that are installed in
such buildings.) PA support for larger C&l heat pump equipment is now evaluated under a
resource acquisition framework. As a result, unlike the previous studies in this series, this study
focused on assessing changes in the markets for residential heat pumps. There is one exception:
to help the PAs assess whether and when to revisit a market transformation approach for
commercial-sized equipment, the study also estimates the sizes of the markets for commercial-
sized space conditioning and water heating equipment in 2024.

2.1 TERMINOLOGY
In this report,

o “Program’ refers to the PAs’ support for heat pump measures offered through the various
initiatives.

e “Contractor” and “installer” are used interchangeably.

e ASHP and HPWH are acronyms for air source heat pump and heat pump water heater,
respectively.

¢ Due to space constraints, some figures refer to ductless air source heat pumps as “DHP”
and to ducted or central air source heat pumps as “CHP.”

e We refer to residential-sized heat pumps using the terms “residential heat pumps” or
“residential-sized heat pumps.” We also use the terms “space-heating equipment” and
“heating equipment” interchangeably.
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e Some of the installer survey findings are presented by installer size or length of
experience. Installer size is based on the firm’s number of PY2024 program-supported
residential-sized ASHP and HPWH installations. The sizes are Small (1-5 installations),
Medium (6-30 installations), Large (31-100 installations), and Extra Large (101+
installations). “Newer” installers are those that reported their firm started to install air
source heat pumps in 2022 or later; all others are “experienced” installers.

When sample sizes allowed, the Team tested for significant differences between respondent
groups. All tests of statistical significance are at the 90% confidence level.

When we describe a change in a value as “large,” regardless of statistical significance, we mean
that there is a percentage change from the previous measurement of 10% or more. When we
describe a change in a value as “small” or “essentially unchanged,” regardless of statistical
significance, we mean that there is a percentage change from the previous measurement of less
than 5%.

2.2 MARKET SHARE METRICS

In the presentation and discussion of market sizes and program penetration that follow and in the
detailed results in Appendix C and Appendix D, a “unit” refers to a system or piece of equipment,
with air source heat pump system units counted by the number of compressors. Since distributors
do not have visibility into where equipment was ultimately installed, distributors reported data
based on equipment type rather than customer type. Residential analysis is typically shown in
terms of units, while commercial analysis is shown in terms of capacity.

The share of heating equipment in the market is estimated with three distinct metrics: 1) units
sold, 2) heating capacity at 47°F, and 3) heating capacity at 5°F. The Team assumed heating
capacity at 47°F was equivalent to cooling capacity.* Unit count is one way to measure volume
and has the advantage of being more directly available. Capacity is often a more useful metric,
corresponding to heating load or could be served by each equipment type. However, translating
reported unit counts into capacity requires additional information and assumptions. We therefore
provide both metrics, with some discussion about the implications of each.

Capacity at 47°F may serve as a useful metric for understanding avoided emissions, as this is
closer to the average ambient temperature at which systems typically operate for much of the
heating season than 5°F.° In contrast, capacity at 5°F may more accurately represent heat pumps’
potential effectiveness in displacing fossil fuel heating equipment under colder, more extreme
conditions during the heating season. However, it is worth noting that in both cases these are
rated capacities, which can differ significantly from installed capacity depending on configuration,

4 Ducted and ductless heat pumps have cooling and heating capacity ratings based on standard rating temperatures.
The finalized program tracking data provides only the cooling capacity information for heat pumps. However, the Team
has observed in previous work that cooling capacity at 95° F and heating capacity at 47° F are strongly correlated. The
correlation between these on the 25X05 invoices for both mini-splits and central ducted ASHP is 0.98.

5 The median winter temperature in Boston is 40°F, with 40% of heating season hours being 46°F or warmer
(Climate.OneBuilding, 2024).
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installation and operation practices (DOE, 2015; Williamson, 2015). Since the program tracking
data does not include heating capacity data at either standard rating temperature, the Team
assumed a capacity maintenance ratio based on analysis of the Residential Heat Pump Invoice
Cost Analysis (MA23X14-B-RHPINV) sampled invoice data to estimate heat pump heating
capacities at 5°F.°

Quantifying the heating market in terms of capacity is complicated due to heat pumps’ reduced
capacity at lower ambient temperatures, emphasizing the need for a triangulated approach that
incorporates both unit and capacity estimates. As discussed in prior studies in this series, a further
complication is the greater tendency of installers to oversize fossil fuel-fired heating systems,
which would result in their market share in terms of capacity to be overstated. The presence of
partial displacements and heat pumps exclusively for cooling further complicate the analysis of
market shares. Readers should consider all three metrics to gain a more comprehensive
understanding of the 2024 heating market shares in Massachusetts. The most meaningful
measure of heat pump shares—in terms of the percentage of heating load served—would fall
between the share based on unit counts and the share based on capacity at 5°F.

Recommendation

» To the extent that it is technically feasible at reasonable cost, the PAs should
incorporate the implementation vendors’ project ID numbers into their program
tracking data in a much more consistent way than they have in the past. This would
enable evaluation teams to more reliably link program tracking data with AHRI
equipment specifications and other supplemental data from vendors, thereby
increasing the usefulness of program tracking data and improving the accuracy of
market size, market share, and heat pump price estimates. Previous studies in this
series have include considerations suggesting improvements to program data tracking
practices. Recognizing that changing what is included in final program tracking data can
be cumbersome and costly, one key item rises to the top that warrants being called out as
a recommendation: incorporating identifier (ID) numbers into the PAs’ final program
tracking data in a much more consistent manner than in previous years.

While implementation vendors routinely include these ID numbers in the data they supply
to DNV Data Management, they are not routinely carried over into the final program
tracking data. If the project names (e.g., “MAHCR_98765431”) and/or application IDs
(e.g., “0009876543") from the implementor vendors’ systems were routinely available as
clearly identified variable(s) in the PAs’ final program tracking data, evaluators would be
able to easily join the final program tracking data with supplemental variables from the
implementation vendors’ preliminary tracking data. This would enable evaluation teams to
incorporate into the tracking data the AHRI number and other critical details about the type
of rebates or incentive each participant received. With this supplemental information

6 The heat pump capacity maintenance ratio measures a unit’s ability to retain heating capacity as outdoor temperatures
decline, typically defined as the ratio of heat output at 5°F relative to 47°F. For ductless ASHPs, the capacity
maintenance ratio was 87.5%, compared to 81% for ducted ASHPs.
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evaluators would be able to quickly classify equipment into the categories needed to
estimate program penetration and pricing of program-supported equipment as well as the
heating, low temperature heating, and cooling capacities needed to size the space
conditioning and water heating markets. It could facilitate evaluating support for other
types of supported measures, as well, incrementally reducing evaluation costs across the
board.

2.3 RESIDENTIAL MARKET SHARES AND MARKET CHANGES OVER TIME

From 2021 to 2024, the heat pump share of the residential heating, cooling, and water heating
markets continued to increase each year.

e In the heating markets, as predicted, this increase came at the expense of fossil fuel
heating equipment. However, in terms of heating capacity fossil fuel heating equipment
still accounts for a large majority of the heating capacity sold in 2024.

e Heat pumps displaced traditional central air conditioner sales both in terms of units and
capacity. The growth in heat pump market share of permanent cooling equipment since
2021 has been driven primarily by ductless heat pumps.

e The heat pump share of the residential water heating market has also increased, but heat
pumps continue to comprise a much smaller share of the markets for water heating than
for space conditioning.

Heat pump heating market shares. In terms of units sold, this study estimates the heat pump
heating market share increased steadily from 25% in 2021 to 42% in 2024, a total of 17
percentage points, while fossil fuel heating equipment decreased a corresponding percentage
(Figure 1). In terms of heating capacity at 47°F, heat pump heating shares are estimated to have
doubled from 12% in 2021 to 24% in 2024 (Figure 2). Market shares were also estimated in terms
of heating capacity at 5°F (Figure 3).
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Figure 1: Massachusetts Market Shares — Residential Heating (% of Units)
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Figure 2: Massachusetts Market Shares — Residential Heating at 47°F (% of
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Figure 3: Massachusetts Market Shares — Residential Heating at 5°F (% of
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Heat pump permanent cooling” market shares. In terms of units sold, this study estimates the
market shares have steadily increased from 34% in 2021 to 53% in 2024 (Figure 4). Heat pump
permanent cooling shares of capacity are estimated to have increased from 32% in 2021 to 52%
in 2024 (Figure 5). As with heating equipment, there was a corresponding drop in percentage
shares of central cooling equipment by unit between the baseline year and 2024.

In 2024, central air conditioners comprised slightly less than half of residential permanent cooling
sales, down from two-thirds in 2021. This shift is primarily attributed to increased sales of ductless
heat pumps, as ducted heat pumps have only increased slightly—and not at the rate at which
central air conditioner sales have declined. Generally, ductless systems are a likely option for
installation in homes without existing cooling. While this increase in ductless systems may be
primarily driven by cooling previously uncooled spaces, ductless heat pumps may also be
recommended as replacements for failing or outdated central air conditioning systems and
associated ductwork, rather than ducted heat pumps. In 2025, 70% of participating HVAC
contractors surveyed for this study reported that they sometimes install ductless heat pumps in

7 Permanent cooling excludes non central air conditioners, for example, window units.
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homes with existing ductwork, and 9% reported that they always or almost always do so when
installing a heat pump. Contractors most frequently mentioned they installed ductless ASHPs in
homes that have existing ductwork because the customer requested ductless a ASHP (64%), the
duct system was inefficient at distributing heating/cooling (62%), or the ductless ASHP was in an
area of the home without access to the existing duct system (54%).

Figure 4: Massachusetts Market Shares — Residential Permanent Cooling (% of
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Figure 5: Massachusetts Market Shares — Residential Permanent Cooling (% of
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Heat pump ducted cooling market shares. Ducted heat pumps continued to gain overall share
of the ducted cooling market. Measured in units sold, the ducted heat pump cooling share of the
residential ducted cooling market nearly doubled from 9% in 2021 to 15% in 2024. That said,
displacement of central air conditioning sales by ducted ASHP equipment remains an area with
substantial room for growth. (Figure 7)

Figure 6: Massachusetts Market Shares — Residential Ducted Cooling (% of Units)
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Heat pump water heating market shares. The market share of residential heat pump water
heater units sold more than doubled from 2% in 2021 to 5% in 2024. Despite this increase, HPWH
technology remains relatively nascent within the residential water heating market. (Figure 7)

Figure 7: Massachusetts Market Shares — Residential Water Heating (% of Units)
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Average system heating capacities. The average heating capacity of fossil fuel equipment is
larger than the average heating capacity of heat pumps (Table 5).8 However, multiple heat pumps
are often installed in a single home, while fossil fuel equipment is more likely to be installed as a
single system.®

Table 5: Residential-sized equipment average heating capacities

Ducted ASHP 29 kbtuh
Ductless ASHP 28 kbtuh
Condensing boilers 136 kBTUh
Non-condensing boilers 106 kBTUh
Furnaces 99 kBTUh

* Source: Distributor interviews.

8 Tons can be converted to kBTUh assuming one ton equals 12 kBTUh.
9 Capacities in Table 5 are based on distributor interviews. The market sizing analysis triangulated data from multiple
sources, including external datasets and program tracking data, to estimate average capacities.
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2.4 COMMERCIAL MARKET SHARES AND CHANGES OVER TIME

From 2021 through 2024, heat pumps remained a small share of the commercial heating
market by capacity. Figure 8 and Figure 9 show market size estimates for each heating
equipment type from 2021 through 2024 at 47°F and 5°F ambient temperature respectively.’® The
heat pump shares of the market change little over this period. VRF sales appeared to drop in
2024; but distributors noted that this was due to supply issues relating to refrigerant changeover.
They expected sales to grow in 2025. Also, as noted in Section 2.9, this study intentionally
excluded commercial-only distributors, making the results less representative of the VRF market
than in previous studies. For shifts in absolute numbers, see Appendix C.

Figure 8: Massachusetts Market Share — C&l Heating at 47°F (% of Capacity)
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Figure 9: Massachusetts Market Share — C&l Heating at 5°F (% of Capacity)
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0 Note Figure 8 and Figure 9 look nearly identical because heat pump capacity is such a small share of the market
that a reduction in heat pump capacity due to cold ambient temperatures does not show when rounding to the nearest

whole number.
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Heat pump shares of the non-chiller'' cooling market also showed little change from 2021
through 2024 (Figure 10) As with heating, heat pump shares of the non-chiller cooling market
changed little from 2021 through 2024 except for the reduction of VRFs in 2024 which is expected
to rebound in 2025.

Figure 10: Massachusetts Market Share — C&l Cooling (% of Capacity)
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Commercial heat pump water heater market share has remained relatively constant at just
1%. Figure 11 shows the market size in gallons for commercial water heating equipment in 2021
through 2024. HPWH share remains quite small at around 1%; distributors indicated a ramp-up
starting 2022, but the increase is too small to identify in the data.

" The cooling market shares excludes chillers, which have large cooling capacities not likely to be replaced by heat

pumps.
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Figure 11: Massachusetts Market Share — C&l Water Heating (% of Capacity)
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Average system heating capacities. As was the case with residential-sized equipment, for
commercial-sized equipment, the average capacity of fossil fuel equipment types tends to be
larger than the average capacity for heat pump equipment types (Table 6). Non-heat pump RTUs
are an exception, with an average capacity similar to commercial-sized ducted heat pumps.'

Table 6: Commercial-sized equipment average heating capacities

Equipment Type Average Capacity*

Ducted ASHP 64 kbtuh
VRFs 130 kbtuh
Non-heat pump RTUs 60 kbtuh
Condensing boilers 579 kbtuh
Non-condensing boilers 697 kbtuh
Furnaces 323 kbtuh

* Source: Distributor interviews.

2.5 PROGRAM-SUPPORTED HEAT PUMPS, PROGRAM PENETRATION, AND OUT-
OF-PROGRAM ADOPTION

This section summarizes 2024 program-supported installations of heat pump space conditioning
systems and heat pump water heaters under the PAs’ Residential Existing Buildings, Income
Eligible Existing Buildings, and C&l Existing Buildings programs, using BCR ID—level data where
available. It also estimates 2024 program penetration for residential-sized systems across all

12 Capacities in Table 6 are based on distributor interviews. The market sizing analysis triangulated data from multiple
sources, including external datasets and program tracking data, to estimate average capacities.
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programs combined. The team presents results first for the residential programs, then for
combined residential and C&l programs.

2.5.1 Residential

The number of rebates and midstream incentives disbursed for residential air source heat
pump systems and heat pump water heaters in existing residential buildings has increased
steadily from 2021 to 2024, providing additional evidence of the overall growth in the
markets for residential heat pump equipment. In contrast to previous years, the rate of
increase from 2023 to 2024 was lower for ductless systems (7%) than ducted systems (38%) and
HPWHSs (47%). While this expected—given the much larger numbers of supported ductless
systems installed over time compared to other types of heat pumps (Figure 12)—it is somewhat
inconsistent with the roughly 20% growth rate estimated for both ducted and ductless ASHP sales
each from 2023 to 2024 based on distributor interviews.

Figure 12: Number of Residential Program-Supported Air- and Ground-Source
Heat Pump Systems & Heat Pump Water Heater Units, 2021-2024 (excluding new
construction)
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In 2024, program-supported units comprised majorities of the estimated Massachusetts

sales of residential-sized cold-climate air source heat pumps and of heat pump water
heaters. Figure 13 shows 2024 units of residential-sized program-supported ASHP systems and

36

DVER

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

HPWHs compared to estimated 2024 Massachusetts market-level sales of residential-sized cold-
climate ASHPs, to all ASHPs, and to heat pump water heaters. Program-supported units
representing nearly two-thirds of estimated 2024 sales of residential cold-climate ASHPs. Looking
at the broader Massachusetts market for residential heat pump equipment, program-supported
units represented about half (49%) of 2024 ASHP sales. Program-supported residential heat
pump water heaters represented over four in five (82%) of all estimated 2024 sales of
Massachusetts residential heat pump water heaters.

Residential Out-of-Program Adoption

Out-of-program adoption of ASHPs has not increased since before the start of enhanced
program support, and residential heat pump water heater installations have declined. This
is not unreasonable given the nature of market transformation, especially for heat pump water
heaters, since customers may be becoming increasingly aware of both the technology and the
available program incentives at the same time.

Due to the inconsistency between distributor estimates and program unit counts for ducted and
ductless systems, and because the 2024 market-level sales estimate for ducted ASHPs is likely
understated as a result (Figure 13), the team developed a combined program penetration
estimate for ASHPs rather than separate estimates for ducted and ductless systems (Figure 14)
for this study’s report. Going forward, the team plans to triangulate data from multiple sources to
develop more accurate estimates of market-level ASHP sales and in- and out-of-program
adoption by ASHP type. For consistency, Figure 15 compares the out-of-program adoption figures
in 2024 to earlier years for ASHPs (ducted and ductless combined) and HPWHs.

Together, these figures suggest that compared to 2023, the percentage of all cold-climate ASHPs
that were supported by the programs in 2024 (61%) was slightly lower than that of 2023 (68%).
In contrast, the percentage of program-supported HPWHSs increased from 2023 (69%) to 2024
(82%).

Per market transformation theory, we would expect out-of-program adoption to increase over time
as the market comes to favor heat pump equipment for space conditioning and water heating,
allowing the programs to gradually reduce, and then eventually eliminate, support for heat pumps.
As Section 0 describes, awareness of heat pumps has increased along with several other early
indicators of market effects from the PAs’ support for heat pumps. However, satisfaction with heat
pumps, a key early indicator of market effects, has declined over time. As Section 2.8 notes, there
are still substantial barriers to heat pump market adoption. Given the strong program support that
the PAs are providing for heat pumps at this early stage of market transformation, it is reasonable
to not see increases in out-of-program adoption. The decline in out-of-program adoption of
HPWHs is also reasonable given that the HPWH market is still quite small, HPWH awareness
started out very low, and it is likely that people are still learning about HPWHs mostly through the
PAs’ programs.
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Figure 13: 2024 Units of Residential Program-supported Heat Pump Systems
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Figure 14: 2024 Residential Program-supported ASHP & HPWH Penetration into
MA Residential-sized Cold-climate ASHP Market, All ASHP Markets, and HPWH
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Figure 15: Percentage of Residential HPWH & Cold-Climate ASHP Out-of-Program
Adoption, 2021, 2023 & 2024
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Residential In-program Heat Pump Adoption by Income Group and Building Type
To provide insight into heat pump adoption patterns by income group and building type, this
section presents 2024 Massachusetts ASHP and HPWH adoption rate estimates within the
program by income group and building type. We define the in-program heat pump adoption rate
as the percentage of program-eligible households™ in each income group or building type that
installed a heat pump during 2024 through the program. We define the income groups relative to
the state median income (SMI). Low-income households are those with combined household
incomes below 60% of the SMI, moderate-income households have incomes between 60% and
80% of the SMI, and non-low- or moderate-income (non-LMI) households have incomes above
80% of the SMI.

In-program heat pump adoption rates are higher for heat pumps of all types among non-
LMI households than among moderate- and low-income households. Within the program,
LMI households are more likely to adopt ductless heat pumps than ducted heat pumps.
Within the program, heat pump adoption rates are substantially higher for ASHPs than for
HPWHSs across all income groups. The 2024 estimates of in-program adoption of program-
qualified (i.e., cold-climate) air source heat pump systems are 0.65% for low-income, 1.05% for
moderate income, and 2.62% for non-LMI households. The 2024 in-program adoption estimates
of heat pump water heaters are 0.11% for low-income, 0.13% for moderate income, and 0.33%
for non-LMI households. (Table 7).

'3 Eligible population counts exclude households in municipal service territories that are not eligible for PA programs.
Program-eligible households include those in single-family detached, single-family attached (2-4 units), multifamily (5-
plus units) buildings with either PA-provided electric and gas service, electric-only service, or gas-only service. Units in
a building that are master metered for both electric and gas are excluded.
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Table 7: In-Program Heat Pump Adoption Rates Among Program-Eligible
Households in 2024, by Income Group

Measure Low income Moderate income Non-LMI

Air source heat pumps 0.65% 1.05% 2.62%
Ducted air source heat pumps 0.10% 0.19% 0.82%
Ductless air source heat pumps 0.55% 0.86% 1.80%

Heat pump water heaters 0.11% 0.13% 0.33%

Compared to 2022, the year for which heat pump adoption by income was calculated
previously (Table 8), heat pump adoption rates in 2024 were higher than in 2022 across all
income groups for both ASHPs and HPWHs. The increase in heat pump adoption rates among
both low-income and moderate-income households was greater than among non-LMI
households.

Table 8: In-Program Heat Pump Adoption Rates Among Program-Eligible
Households in 2022, by Income Group (From Prior Study)

Measure Low income Moderate income Non-LMI

Air source heat pumps 0.17% 0.49% 1.51%
Ducted air source heat pumps 0.02% 0.08% 0.42%
Ductless air source heat pumps 0.16% 0.41% 1.09%

Heat pump water heaters 0.02% 0.06% 0.09%

In-program adoption rates of heat pumps of all types in 2024 were highest among
households living in single-family detached homes and lowest among those living in
multifamily dwellings. Because LMI households are more likely than non-LMI households to
reside in multifamily and single-family attached housing, the income-based differences in heat
pump adoption are driven, at least in part, by building type rather than income alone.

For program-qualified air source heat pump systems, the estimated 2024 in-program adoption
rates are 2.78% for single-family detached homes, 0.83% for single-family attached homes, and
0.11% for multifamily dwellings. Corresponding in-program adoption rates for heat pump water
heaters are substantially lower, at 0.40%, 0.05%, and 0.00%, respectively. Single-family attached
housing includes two- to four-unit apartments, condominiums, townhomes, and rowhouses.
Multifamily housing refers to buildings with five or more apartments or condominium units. (Table
9Table 40)
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Table 9: In-Program Heat Pump Adoption Rates Among Program-Eligible
Households in 2024, by Building type

Measure SF Detached SF Attached Multi-Family

Air source heat pumps 2.78% 0.83% 0.11%
Ducted air source heat pumps 0.80% 0.17% 0.06%
Ductless air source heat pumps 1.98% 0.66% 0.05%

Heat pump water heaters 0.40% 0.05% 0.00%

The Team attempted to estimate out-of-program adoption rates by income group and building
type using in-program adoption data and the 2025 general residential customer survey. However,
unresolved discrepancies between the study’s 2024 market size estimates and implied 2024 sales
from Panel 8 prevented reliable results. As a result, out-of-program adoption rates are not
included in this report.

2.5.2 Combined Residential & Commercial

This section presents combined residential and C&l air source heat pump and heat pump water
heater program penetration. The team combined results because the C&l Existing Buildings
program supports residential-sized equipment installed in commercial settings as well as
commercial-sized equipment.

Program penetration is based on program data and market size estimates. Both present
challenges to determining installation locations for heat pump equipment. For example, because
a significant portion of program-supported heat pumps is incentivized midstream, the type of
location in which it is installed is often unknown. The same is true of market size estimates, which
are based on estimates of the annual growth rate of sales from distributors who do not have
visibility into installation location. For this reason, they are asked to provide a single estimate for
each type of residential-sized equipment, without regard to the end-use sector. Taken together,
these uncertainties mean that estimates of residential or C&l market penetration combined are
likely more accurate than standalone estimates. Combining the results for each sector therefore
reduces overall uncertainty in the penetration estimates.

Program-supported and total market-level sales of ASHPs have both increased each year
since 2021, but at different rates, resulting in program penetration values that show no
consistent upward or downward trend.

Figure 16 compares the total capacity of program-supported ASHPs in the residential and C&l
sectors to the estimates of Massachusetts market sales of cold-climate ASHPs and all ASHPs
from 2021 to 2024. The figure shows that together, the C&l Existing Buildings, Residential Existing
Buildings, and Income Eligible Existing Buildings programs supported 109,772 tons of ASHPs in
2024 compared to 43,003 tons in 2021. Over that same period, the combined total market sales
increased from 122,868 tons to 245,777 tons.' Like residential program-supported equipment

'4 Due to uncertainties in the program tracking data, it is possible that a small portion of C&l records are for equipment
larger than 5 tons.
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alone, the increase in program supported equipment was larger from 2022 to 2023 than from
2023 to 2024.

Figure 16: Combined Residential/C&l Program-supported ASHP Systems versus
MA Market Sales, in Tons
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Figure 17 shows the combined residential/C&l program penetration for the ASHP market. The
program penetration varies from year to year as the rate of growth in program participation has
differed from the rate of growth for market sales. Note that the residential program alone also
lacks an observable trend. The 2024 program penetration is estimated at 56% of the cold-climate
ASHP market sales and 45% of all Massachusetts ASHP market sales, less than in 2023. This
decrease could be the result of uncertainties in the market size estimate due to inconsistencies
between distributor estimates and program unit counts for ducted and ductless systems.
Alternately, it could represent increased heat pump market activity in municipalities not covered
by Mass Save.
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Figure 17: Combined Residential/C&l ASHP Program Penetration
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Since 2021, program-supported HPWHs have consistently grown faster than market-level
HPWH sales, resulting in program-supported units representing a larger share of an
expanding market. Figure 18 compares the count of program-supported HPWHs to estimated
Massachusetts market sales of HPWHSs. There is no data for 2022 because it was not possible to
develop C&l estimates for 2022. The figure shows that program-supported HPWHs sales
increased from 1,196 units in 2021 to 6,021 in 2024. Market sales increased from 3,420 units in
2021 to 7,337 units in 2024.
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Figure 18: Combined Residential/C&l Program-supported HP Water Heaters
versus MA Market Sales, in Units
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Combined HPWH program penetration. Figure 18 shows the combined residential and C&l
program penetration for the heat pump water heater market. It shows that program penetration
has increased each year starting at 35% in 2021 and reaching 82% in 2024.

Figure 19: 2024 Combined Residential/C&l Program-supported HP Water Heaters
Program Penetration
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2.6 ATTRIBUTION

This study measured indicators of behavior and related changes expected to result from the
program activities. If the direction of changes over time in the indicator values is generally
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consistent with that predicted by the program theory, it can serve as support evidence for
attribution. When most of the available evidence points in that same direction, it supports the
conclusion that the changes in the market are at least in part driven by Sponsors’ support for heat
pumps.

Overall Preponderance of Evidence Assessment

The study found evidence of progress toward market outcomes in the direction predicted
by the program theory and logic model for most of the anticipated residential market
outcomes. In 2024, the only support specifically for installing residential-sized heat pumps in
existing buildings that was available to PA customers was that which the PAs provided through
the Residential Coordinated Delivery and Residential Retail initiatives of the Residential Existing
Buildings Program, the Income Eligible Existing Buildings program, and the C&l Existing Building
Retrofit and C&l New and Replacement Initiatives of the C&l Existing Buildings Program. The
only other support for heat pumps was the expanded federal tax credits. The surveys of
residential customers who installed a heat pump with program support make it clear that
the Mass Save support influenced their decision to install a heat pump more than the
federal tax credit or any other factors. In addition, qualitative evidence from distributors
suggests that the PAs’ support for heat pumps contributed substantially to changes in the
markets from 2023 to 2024.

Preponderance of Evidence Compared to Causal Chain

There is a preponderance of evidence that since the start of the enhanced program
support, on the supply side the Massachusetts markets for residential-sized space
conditioning and water heating markets have moved in the directions predicted by the
program theory. On the demand side, there is a preponderance of evidence that the
Massachusetts markets for residential-sized water heating equipment have moved in the
directions predicted by the program theory, while the evidence for ASHPs is more mixed
and somewhat concerning. The results suggest that customer satisfaction with ASHPs that fully
displaced a previous heating system has eroded since the initial measurement, especially for
ductless systems that fully displace gas heating, with high heating costs reported as the primary
driver of dissatisfaction. If customer satisfaction with ductless ASHPs for full displacement
continues to be low as gas heating customers transition to electric heat, it could be a major
impediment to meeting the Commonwealth’s climate goals. This could require the PAs to
reconsider the program theory of change.

However, since the surveys were fielded the PAs made an important change that could
help avoid this possibility: introducing seasonal electricity rates designed to reduce winter
electricity bills for customers who heat with heat pumps. While this seems likely to
mitigate this major driver of customer dissatisfaction with ASHPs, the PAs should keep a
watchful eye on how ASHP satisfaction changes among customers in different installation
scenarios after this rate change and consider what additional changes may be needed if
satisfaction does not improve.

Another concerning result is that PY2023 participants who fully replaced their existing
system with an ASHP were significantly less likely to report that the system meets their
heating needs even on the coldest days than those who partially replaced their existing
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system with an ASHP system. While advances in heat pump technology might soon
overcome this challenge, in the meantime the PAs should consider whether they are
conveying to customers and contractors enough information, clearly enough, about how
they can expect ASHP performance to differ from that of their previous furnace or boiler,
and how customers should set and use their ASHPs to deliver the best performance.

2.6.1 Qualitative Evidence of Attribution: Progress Towards Expected Outcomes
in the Residential Market

Interpreting Observation Years and 2024 Installer Survey Results

This study collected data representing results for various years. In reviewing the results presented
here and also discussed in 2.8 Signs of Progress and Evolving Challenges in the Residential Heat
Pump Markets, it is important to keep in mind that the initial or “baseline” measurement for each
indicator varies by the source of the data and the focus of measurement.

e Indicator data obtained from distributors, installers, and manufacturers are for
practices and perspectives in the year in which the data was collected or for which it was
reported. (For example, when distributors report on changes in stocking in the prior year,
we consider that to be an indicator for the year before they were asked this question, not
for the year in which it was asked.) These studies collected data from these groups in the
following years:

o Distributors: 2023, 2024, 2025

o Installers: 2023, 2024, 2025

o Manufacturers: 2023

e Indicator data from participating customers and from general residential customers
are for the year in which the customer participated or for the year in which the data was
collected, depending on the type of question.

o Questions about awareness are for the year in which the data were collected.

o Questions about the decision-making and installation experience are for the year
of participation (for participating customers) or the year in which a non-participating
customer installed a heat pump. Only non-participating customers who installed a
heat pump in roughly the previous one to two years before the survey answer the
decision-making and installation experience questions.

o Note that while questions about customers’ satisfaction with their heat pumps and
how they use them heat pumps are for the year in which the data was collected,
participants’ responses are affected by what the program offered in the year they
participated.

These studies collected data from customers in the following years:

o PY2021 participating customers and general residential customers: 2023
o PY2022 participating customers: 2024
o PY2023 participating customers and general residential customers: 2025

Use caution interpreting 2024 installer survey results. Many of the outcomes rely on results
from the installation contractor surveys fielded by this and previous studies. Note that for a variety
of reasons explained in Appendix E, E.4.3, the Team believes the results of the installation
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contractor survey fielded for this study in 2025 better represent the participating installer
population than the 2023 and especially the 2024 survey. These reasons include that the 2025
survey sample size was three times that of the 2023 survey and more than four times that of the
2024 survey. In addition to having the smallest sample size of the three surveys, the survey fielded
in 2024 weighted the installer perceptions and practices data somewhat differently from the other
surveys. For these reasons, in the discussion below when we discuss changes that rely primarily
on results from the installer surveys we focus on differences between 2023 and 2025, rather than
2024.

In this study, the Team measured qualitative indicators of progress as of 2025 for 12 of the 20
market outcomes predicted by the program theory as well as indicators for 2023 only for one
outcome and for 2024 only for two others. The Team compared the results against the initial
measurement of each to assess change. If the direction of changes in indicator values over time
is generally consistent with the expected direction per the program theory, this can serve as
supporting evidence that the changes in the market are at least in part driven by PAs’ support for
heat pumps.

Comparison to Initial Measurements

Considering both the new measurements of change in progress towards outcomes just
for 2025 and the most recent measurements of change in progress for outcomes measured
only for previous periods, most (13 of 18) show a preponderance of evidence of change
since the initial measurements in the direction predicted by the program theory. Looking
just at the changes from initial measurements for 2025, most of these (9 of 12) also show
a preponderance of evidence of change in the predicted direction.

The Team has collected two or more measurements over time for multiple market effects
indicators of nearly all the anticipated market outcomes identified in the program theory. The
Team compiled a detailed table showing by year for each indicator measured in (or for) that year
the direction of change from the initial measurement. Per the explanation above, the Team
allocated results to each year considering

(1) the year in which or for which the measurement was taken,
(2) the year of participation if applicable, and
(3) the type of question.

For this reason, unlike in previous reports in this series of studies, the PY2022 and PY2023
participating customers’ results now appear in 2022 and 2023, respectively, rather than in the
years in which the values were measured (2023 and 2025). With this table, the Team used a
preponderance of evidence approach to assess for each outcome in each the preponderance of
evidence for movement in or against the predicted direction from the initial measurement.

It is important to bear in mind when considering the outcomes presented here that while the
PY2023 participating customers’ results are in the 2023 column of the table, they reflect how
these customers felt about their heat pump equipment in 2025, after up to two years of experience
heating their homes or water with a heat pump. While the program requirements and installers’
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level of experience were not exactly the same in 2025 as in 2023, these customers’ reports of
how they use their heat pumps and assessments of the systems efficacy offer important insights
for the PAs’ programs today.

In assessing the evidence, the Team considered both significant and non-significant (at the 90%
confidence level) results, as well as non-statistical non-testable results. This is because the
purpose is to assess the preponderance of evidence from a collection of indicators, not to accept
or reject an individual change as meaningful or not. Outcomes that show a preponderance of
evidence for movement in the predicted direction are those for which there are more statistically
significant or “notable” (i.e., a change in value of 10% or more) changes in the predicted direction
across the values measured for the outcome’s indicators than there are statistically significant or
notable changes against the predicted direction. For the indicators with non-statistical non-
testable results, we interpreted a preponderance of evidence as more changes in the predicted
direction than against it. (See Table 17 in Appendix B for a visual summary of the direction,
significance, and magnitude of the changes in indicator values from the baseline, and the Team’s
assessment for each outcome.)

In this study, the Team measured 12 outcomes that included indicators for 2025. (Some of these
outcomes also included indicator measurements for 2023.) It also measured indicators for 2023
only for Outcome L and for 2024 only for Outcomes | and U. Together these total 15 outcomes
for which this study measured indicators.

Table 10 shows the results for each outcome from 2022 to 2025. The results include those of
three outcomes with changes measured in earlier studies but not in this one. Altogether, the table
shows results over time for 18 outcomes with current or previous measurements of change and
two outcomes with initial measurements only, for a total of 20 outcomes.

For each outcome and year after initial measurement, the color of the block or arrow indicates
only the difference from the initial measurement to that year's measurement was in or against the
direction predicted by the program theory. Arrows indicate when the preponderance of evidence
for the outcome showed results that differed by equipment type. A green block or arrow indicates
a change in the predicted direction. A pink one indicates a change against the predicted direction.
A pale yellow one indicates essentially no change. Orange indicates the results were mixed.
Empty blocks indicate there was no measurement for the outcome in that year. The table excludes
two outcomes with only initial measurements. (For a more detailed visual of the results underlying
these assessments see Table 51 in Appendix E.)

To help put the results in context, below is a brief summary of key changes to program support
for residential customers from 2022 through Q1 2025. Later changes are excluded because
respondents would not have been aware of or affected by them.

2022

e Substantial rebate increases; gas customers eligible
e HPIN launched

e Weatherization required for whole-home ASHP

¢ HPWH incentive goes midstream

e End of CAC incentives
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2023

¢ HPIN installer required for space conditioning rebates

o HEAT loan cap doubles

¢ ENERGY STAR 6.1

¢ Enhanced incentives for moderate income customers (except gas)
e $500 weatherization bonus for partial-home ASHP

e Confirmation of correct sizing required for whole-home ASHP

e Higher split-system HPWH incentive

e Enhanced enhances for moderate income gas customers
e Previous system disconnection/removal required for whole-home ASHP
e $500 bonus for weatherization with partial-home ASHP

Q12025

e HEAT loan cap decreased
e Residential Turnkey launched

Of the 12 outcomes with measurements for 2025, most (8) show that across the indicators
measured for them there is a preponderance of evidence for movement in the direction predicted
by the program theory since the initial measurements for the outcome’s indicators. Three of the
12 show mixed results that vary by equipment type or configuration. Just one shows movement
against the predicted direction.

Including changes from the initial measurement for all 18 outcomes (i.e., both those for which
2025 is the most recent measurement and those for which some earlier year is), more than two-
thirds (13) show a preponderance of evidence of change in the direction predicted by the program
theory, two show mixed results, two show movement against the predicted direction, and one is
inconclusive. (One of those against the predicted direction is specific to integrated controls and
has only one measurement of change, for 2022). Below, we list the outcomes with mixed results
or that show a preponderance of evidence of movement against the predicted direction, noting
whether they are short-term, medium-term, or long-term outcomes, and clarifying the differences
in direction by equipment type. Note that all but one of the short-term outcomes showed a
preponderance of evidence of change in the predicted direction, as did seven of the nine medium-
term outcomes. Four of six long-term outcomes showed a preponderance of evidence in the
predicted direction.

Outcomes with Mixed Results
B is a short-term outcome, and H is a medium-term outcome.

e B. Customers are satisfied with heat pumps/Customers entering heating or water heating
market hear positive reviews from customers with heat pumps (ASHPs: against predicted
direction among participants, mixed for general customers; HPWHSs: in predicted direction
among participants, inconclusive among general customers due to small sample sizes)
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¢ H. High contractor confidence in ability of HPs to meet all customer heating/cooling/water
heating needs (ductless ASHPs: in predicted direction for ductless only; ducted ASHPs
and HPWHSs: no change)

Outcomes with Results Against Predicted Direction

Q and R are long-term outcomes. R is specific to integrated controls and is somewhat tangential
to the program theory.

e Q. Increased customer preference for ASHP/GSHP/HPWH over non-HP heating and
cooling or water heating equipment (ASHPs: against predicted direction; HPWHSs: no
change)

¢ R. Customers with delivered heating adopt heat pumps with integrated controls (measured
for 2022 only)

A discussion of the trajectory of these changes over time compared to the program theory follows
the table.
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Table 10: Preponderance of Evidence for Direction of Change from Initial Measurement, by Year
Color of block or arrow indicates whether the difference from the first year's measurement to that year’'s measurement was in or against the predicted direction.

Outcomes

Short Term

Green = in predicted direction, Pink = against predicted direction, Yellow = essentially unchanged, Orange = mixed.

A. Increased customer awareness and understanding of ASHP/GSHPs/HPs
and weatherization, and associated benefits of both

In predicted direction

In predicted direction

In predicted direction

In predicted direction

B. Customers are satisfied with heat pumps/Customers entering heating or
water heating market hear positive reviews from customers with HPs

ASHP HPWH

O | @

ASHP HPWH

U

ASHP HPWH
Mixed Inconclusive

C. Increased availability of HP training/certification

In predicted direction

Medium Term

D. Increased number of contractors trained on heat pumps and importance
of weatherization

In predicted direction

In predicted direction

In predicted direction

G. Contractors educate customers on weatherization as needed and install

In predicted direction

In predicted direction

H. High contractor confidence in ability of HPs to meet all customer
heating/cooling/water heating needs

ASHP HPWH

Ductless HPWH

I. Shifts in distributor inventory and stocking practices

In predicted direction

In predicted direction

In predicted direction

J. Increased supply chain resources devoted to MA heat pump market

In predicted direction

L. Increased customer demand for heat pumps and concurrent weatherization
measures

Mixed

In predicted direction

Ducted Ductless Ducted Ductless
M. Contractors increasingly recommend HPs for heating/water heating @ ﬁ Mixed In predicted direction
N. Contractor confidence designing, selling, and installing . . . 0 n A
ASHPs/GSHPs/HPWHSs In predicted direction In predicted direction
ASHP HPWH
0. New heat pump market entrants Inconclusive Inconclusive
Longer Term
Q. In.creased cus'tomer preferencef for AS.HPIGSHPIHPWH over non-HP Essentinliiunchangsd NSl Ererie el =rtion
heating and cooling or water heating equipment
R. Customers with delivered heating adopt heat pumps with integrated Against predicted direction
controls
S. High customer reliance on AS/GS HP for both heating and cooling Inconclusive Mixed In predicted direction
ASHP HPWH
T. Market satisfaction with heat pumps @ In predicted direction
U. Improved heat pump purchase & installation cost competitiveness vis-a-vis
conventional heating and cooling equipment or conventional water heating Inconclusive

equipment

W. Equity

In predicted direction

In predicted direction

In predicted direction

In predicted direction
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The PAs’ program support for heat pumps is designed to affect both the demand side and the
supply side of the space conditioning and water heating markets for residential-sized heat pumps.

On the supply side, the program support will encourage distributors and retailers to routinely
stock and sell cold-climate heat pumps for heating and heat pump water heaters. The programs
will help contractors receive training to size and install heat pumps correctly and to appropriately
weatherize homes or buildings. Having learned from the training, contractors will educate
customers about weatherization as needed and will install heat pumps correctly. There is a
preponderance of evidence that since the start of the enhanced program support, on the
supply side the Massachusetts markets for residential-sized space conditioning and water
heating markets have moved in the directions predicted by the program theory. Specifically,

e Distributors have increasingly stocked heat pump inventory at the expense of non-heat
pump equipment. In each of the three years for which the studies have measured shifts in
distributor inventory and stocking practices over the prior year (Outcome |, measured in
2023, 2024, and 2025 for 2022, 2025, and 2024, respectively), distributor stocking of heat
pump equipment generally moved in the direction predicted by the program theory, with
distributors keeping more heat pump inventory at the expense of non-heat pump
equipment.

e The number of contractors trained in heat pump installation and the need for sufficient
weatherization when installing heat pumps for space conditioning has increased. Each
year since the start of the PAs’ enhanced support for heat pumps there has been a
preponderance of evidence that one or more of the outcomes related to increased training
and increased availability of trained contractors (C, D, and J) has moved in the direction
predicted by the program theory. Heat pump training has become more available due to
training opportunities offered both through the HPIN and through manufacturers, and more
contractors serving Massachusetts have had heat pump training through these HPIN and
through manufacturers.

e The rates at which contractors advise customers on the importance of weatherization and
the rates at which contractors report implementing most of the space conditioning heat
pump installation practices the PAs promote have both increased. From 2021 to 2023, the
most recent year for which it was measured, there was an increase in the percentages of
participating customers who installed program-supported ASHPs and who indicated that
their contractor had advised them on importance of weatherization prior to installing the
system (Outcome G, Indicator G1/A2). Three of the four key indicators of contractors
implementing space conditioning heat pump installation practices the PAs promote either
started out high and stayed high or have increased. (Indicator G3)

e Contractors’ confidence in their technicians’ abilities to install both ASHPs and HPWHs
(Outcome N) has grown. Contractors’ confidence in their technicians’ abilities to install
ASHPs started out high. This is likely related to the fact that, beginning in 2023, the PAs
began requiring customers to use a HPIN installer to qualify for a program rebate for
installing a heat pump for space heating. By the time the first installer survey was fielded
in Q2 of 2023 the vast majority of HPIN contractors had already taken training through the
HPIN. The question was changed in the 2025 survey to ask about contractors’ confidence
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in their technicians’ ability to install ASHPs by system type. It found that, while contractors’
confidence in their technicians’ ASHP installation abilities are still high, contractors are
significantly more confident in their technicians’ abilities to install ductless ASHP systems
than ducted ones. Contractors’ confidence in their technicians’ abilities to install HPWHs
grew steadily in the surveys from 2023 to 2025 and is also now very high.

e There have been substantial numbers of new entrants to the HPWH installation market
(Outcome O) since 2021. While the extent of new entrants to the heat pump space
conditioning market is less clear, there is strong evidence that the PAs’ enhanced rebates
for ASHP motivated companies to enter the ASHP installation market.

o Half (50%) of the 61 water heating contractors who responded to the 2025 installer
survey started installing HPWHs in 2022 or later.

o Between Q12022 and Q2 2025 the number of companies in the HPIN grew sixfold.
(The percentage of companies installing heat pumps before they joined the HPIN
is unknown.) About two-thirds of both newer (67%) and more-experienced (69%)
HVAC contractors who responded to the installer survey in 2025 said their
company was motivated to begin installing ASHPs because of changes in Mass
Save rebate values. Note that over time we would expect the rate of companies
newly installing heat pumps to slow down.

e Contractors have reported recommending ductless ASHPs for heating and HPWHs for
water heating (Outcome M) at increasing rates. The rate at which water heating
contractors often or always recommend a heat pump water heater in situations where it
would be appropriate rose significantly from 2023 to 2025. The rates have been stagnant
for ducted ASHPs, however.

e Contractors report increased confidence in the ability of ductless ASHPs to meet all
customer space heating needs (Outcome T).

o Contactors’ satisfaction with the ability of ductless, but not ducted, cold-climate
ASHP rose compared to what contractors reported for ducted and ductless ASHPs
combined in 2023.

o Contractors’ satisfaction with HWPH performance, installation, and maintenance
requirements also improved from 2023 to 2025, though not significantly.

o One indicator for Outcome T, contractor satisfaction with the rate of customer
callbacks, fell notably, but not significantly, for both ducted and ductless ASHPs
between 2023 and 2025 and for HPWHs.

On the demand side, through marketing and installation contractors, generous program rebates
and other support, the program support will increase customer awareness and acceptance of heat
pumps for heating and water heating and customer understanding of the need to appropriately
weatherize homes or buildings before installing a heat pump system. Customers with program-
qualified, properly sized and installed heat pump systems will come to rely on heat pumps for
most or all of their heating and all of their water-heating and provide positive word-of-mouth
advertising for heat pumps. Customers entering the space conditioning or water heating markets
will hear positive reviews from customers with program-supported equipment, leading to
increased demand for heat pumps. Over time, customers will come to prefer heat pumps for space
and water heating. There is a preponderance of evidence that since the start of the enhanced
program support, on the demand side the Massachusetts markets for residential-sized
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water heating equipment have moved in the directions predicted by the program theory.
However, the evidence for ASHPs is mixed and somewhat concerning.

Indicators show movement in the predicted directions for the following demand-side outcomes:

e The multiple measurements of customer awareness and understanding of heat pumps
(Outcome A) show that customer awareness of heat pumps for space conditioning has
increased steadily across all income categories, and for both customers in single-family
and multifamily buildings.

e The rates at which participating customers reported weatherizing their homes in
association with installing an ASHP (Outcome L) increased. The percentage increase
between PY2021 and PY2023 participants who weatherized after interacting with heating
comparison calculator or consultations with installers was significant for all ASHPs (from
85%_among PY2021 participants to 93% among PY2023 participants).

e Both participating customers and general residential customer report having increased
their reliance on ASHPs for heating—that is, they either removed their previous heating
system or said their existing system is a backup (Outcome S). This proportion rose
significantly among PY2022 participants from PY2021 and stayed high among PY2023
participants. It also grew significantly between 2023 and 2025 among general residential
customers who reported having installed a heat pump without program support.

e Participating customers’ satisfaction with heat pump water heaters grew non-significantly,
from +54 among PY2021 customers to +62 among PY2023 customers. Customer
satisfaction (Outcome B) is measured with the Net Promoter Score (NPS). The NPS
predicts the likelihood that customers will promote the equipment by word of mouth, with
satisfaction presumably positively correlated with likelihood of promoting equipment. The
Team could not assess the change among general residential customers between 2023
and 2025 due to the small number of respondents who had installed a HPWH.

Indicators show movement against the predicted directions for the following demand-side
outcomes:

e Contrary to HPWHSs, customer satisfaction (Outcome B) declined significantly for both
ducted and ductless ASHPs, shifting from the 'excellent' ratings recorded in 2023 for
PY2021 and in 2024 for PY2022 to a more modest ‘favorable' level in 2025 for PY2023.

e The percentage of PY2023 participants who installed ductless heat pumps and reported
having removed or disconnected their previous system with the ASHP system (Outcome
S, Indicator S3) dropped significantly compared to PY2021 participants, from 33% down
to 22%). The percentage was also lower for ducted participants. (Note that until 2024 there
was no requirement that customers and installers verify that they have disabled or
removed the existing heating equipment to qualify for a whole-home rebate.)

e In 2025 general residential customers who heat with a furnace or boiler reported
significantly lower rates of being somewhat or very interested in installing a heat pump for
space conditioning, whether or not they could keep their existing heating system as a
backup, than in 2022 or 2023 (Outcome Q, Indicator Q1). (The rate at which general
residential customers without a heat pump water heater reported interest in installing a
heat pump water heater was similar to those of previous years.)
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As ASHP Challenges describes in more detail, the most recent NPS measurements, which were
measured in 2025 among customers who participated in PY2023, are of particular concern for
ductless ASHPs installed in full displacement scenarios, especially to replace gas heating
systems.

e In 2025, NPSs of ductless ASHPs installed in PY2023 as full replacements were
significantly lower than those of partial replacements. NPSs of ductless ASHPs installed
as full replacements for gas systems were in the negative territory (-25 on average) versus
in the positive territory for those installed as full replacements for oil and propane systems
(+15 on average). PY2023 participants who fully replaced their existing system with an
ASHP were significantly less likely to report that the system meets their heating needs
even on the coldest days (64%) than those who partially replaced their existing system
with an ASHP system (80%).

e Among the 28 respondents who rated their likelihood to recommend an ASHP between 0
and 4, the primary concerns were higher than expected costs, especially for heating (83%)
and that the ASHP does not heat as well as expected (38%).

e Participants who installed ductless heat pumps in PY2023 were significantly more likely
than those who installed ducted heated pumps to agree that their heat pump system costs
more to operate in winter than their previous heating system (49% versus 38%).

The results suggest that customer satisfaction with ASHPs that fully displaced a previous
heating system has eroded since the initial measurement, especially for ductless systems
that fully displace gas heating. A substantial percentage of existing Massachusetts homes
(29%) heat with gas boilers (Guidehouse, 2026), which are typically most suitable for replacement
by ductless ASHP systems. These homes will need to transition fully to efficient electric heating
if Massachusetts is to meet its climate goals. While partial displacement produces more satisfied
customers, full displacement is most effective for meeting climate goals. Word-of-mouth is a
powerful advertising medium for—or against—brands (Reichheld, 2003) and by extension,
products such as heat pumps. Given this, it is an important preliminary market outcome on the
path to increasing customer demand for space conditioning with heat pumps. If customer
satisfaction with ductless ASHPs for full displacement and associated net positive word-
of-mouth advertising continues to be low as gas heating customers transition to electric
heat, it could be a major impediment to meeting the Commonwealth’s climate goals. This
could require the PAs to reconsider the program theory of change.

However, the PAs have already made an important change that could help avoid this
possibility. The primary reason that PY2023 customers gave for dissatisfaction with their ASHP
system was the high cost of heating with it. Indeed, as this report documents in Declines in
Customers Promoting ASHPs, Especially Ductless Systems, by Word-of-Mouth (NPS), electricity
prices were especially high relative to natural gas in the winters immediately before both the
PY2022 and PY2023 surveys and the winter immediately before the survey was fielded to PY2023
participants (i.e., December 2024 — February 2025) was the first colder-than-normal winter for the
Northeast since 2018. Since the surveys were fielded, the PAs have introduced seasonal
electricity rates designed to reduce winter electricity bills for customers who heat with heat pumps.
Customers who have adopted heat pumps since then are less likely to experience either an initial
or ongoing substantial increase in heating costs as a result. While this is likely to mitigate this
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maijor driver of customer dissatisfaction with ASHPs, the PAs should keep a watchful eye on
how ASHP satisfaction changes among customers in different installation scenarios after
this rate change and consider what additional changes may be needed if satisfaction does
not improve.

As we noted above, the 2025 general residential survey found customers who heat with a furnace
or heat pump showed significantly lower willingness to adopt a heat pump for heating than in
previous years. While this could be due in part to reduced positive word-of-mouth promotion from
more recent participating customers who adopted ASHP, it does not seem likely because general
residential customers also showed significantly lower willingness to adopt a heat pump water
heater while participating customers who adopted HPWHs expressed high levels of satisfaction
with them. The main driver behind these customers’ reluctance to adopt heat pumps seems to be
economic uncertainty and inflation, neither of which the PAs can affect.

The final concerning result is that PY2023 participants who fully replaced their existing
system with an ASHP were significantly less likely to report that the system meets their
heating needs even on the coldest days than those who partially replaced their existing
system with an ASHP system. This could be an artefact of the PY2023 participants having
responded to this question after the coldest winter since 2018. However, cold winters happen,
and this is likely to be a recurring challenge. While advances in heat pump technology might
continue to help overcome this challenge, in the meantime the PAs should consider
whether they are conveying to customers and contractors enough information, clearly
enough, about how they can expect ASHP performance to differ from that of their previous
furnace or boiler, and how customers should set and use their ASHPs to deliver the best
performance.

For detailed results for each predicted outcome in alphanumeric order, see Appendix B.

As in previous studies in this series, distributors most frequently cited Mass Save support both as
reasons for the growth in their sales of cold-climate air source heat pumps and for the decreases
in their sales of fossil-fuel fired boilers, furnaces, and of central air conditioning from 2023 to 2024.

» The study found statistically significant reductions in customer satisfaction with ASHPs
compared to previous years’ studies. The recent introduction of seasonal electricity rates
could help mitigate customer dissatisfaction with ASHPs. The PAs should conduct
research to understand if and how seasonal electricity rates impact customer satisfaction
with ASHPs, and to investigate possible non-economic drivers of customer dissatisfaction
with ASHPs. The PAs should use the results of the research to help identify and develop
program improvements to address the sources of customer dissatisfaction.

» The PAs should consider whether they are conveying to customers and contractors
enough information, clearly enough, about how they can expect ASHP performance to
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differ from that of their previous furnace or boiler, and how customers should set and use
their ASHPs to deliver the best performance.

2.6.2 External Causal Factors

The PAs’ support for heat pumps is not the only factor potentially responsible for the findings
described in this report. The study identified market changes and other forces that could also
affect the Massachusetts markets for space conditioning and water heating with residential-sized
equipment. This information is also useful for program planning and provides context for
assessing attribution qualitatively and understanding market progress.

External Factors Unchanged from 2023 to 2024

To the Team’s knowledge, as in 2023, the only heat pump-specific program support available for
Massachusetts customers other than Mass Save was through municipal utilities for their
customers. IRA heat pump rebates for low- and moderate-income households were not yet
available in 2024.

The expanded federal tax credits continued to be available for residential and C&l heat pumps
throughout 2024.

External Factors that Could Affect 2025 or Future Results

Federal tax credits expired on December 31, 2025, at the direction of the new federal
administration. Results from the customer surveys make it clear that the federal tax credit has
not been as important a factor in customers’ decisions to install a heat as have the PAs’ incentives
offered through Mass Save. Both PA customers who installed a program-supported heat pump in
2023 and general residential customers who had installed a heat pump with program support in
2024 said that the Mass Save rebate most was the most influential factor in their decision to install
a heat pump at significantly higher rates than the federal tax credit (67% versus 41% of PY2023
customers and 70% versus 29% of general residential customers). Despite this, the loss could
present issues in interpreting changes in heat pump sales, market penetration, and program
penetration in 2025 and in 2026 compared to 2025. The next study in this series will include a
question in the installer survey to help assess the impacts of losing the tax credit on customer
demand for heat pumps.

Tariffs announced in March 2025 will likely complicate the interpretation of the changes in
equipment sales between 2024 and 2025 in the next study. The distributor interviews took
place in March and April 2025. Tariffs were announced shortly after the interviews started, causing
the Team to add a question to the interviews to gauge the tariffs’ potential impacts on equipment
costs, supply chains, customer demand, or distributors’ broader business strategies. All 15
distributors answered it. Nearly half (7 of 15) said that HVAC and water heating equipment prices
had already increased, or would be increasing, because of the tariffs. Three of 15 reported that,
because of the tariffs, they were ordering more parts or equipment than they otherwise would
have; two reported that they were worried that sales would slow because of high prices, or that
they would be stuck with unsold equipment, suggesting that they might order less equipment than
usual. The next heat pump market effects study will include questions to assess the impacts of
tariffs on the space conditioning and water heating markets.
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Change in refrigerants and refrigerant shortages may have impacted heat pump sales,
inventory, and prices of heat pumps in 2025, and could do so again in 2026. The EPA
mandate that manufacturers switch to an alternate refrigerant with a global warming potential of
700 or less by January 1, 2025, was the second most common reason that distributors gave for
increasing inventory of ASHPs and the most comment reason they gave for either decreasing or
increasing their inventory of central air conditioners. This deadline affected ducted ASHPs. A
second deadline on January 1, 2026, likewise affects ducted ASHPs. The next study in this series
will include a question for distributors to help assess the impacts of these mandates on sales in
2025 and 2026.

Seasonal heat pump rates were introduced in November 2025. For the first time, as of
November 1, 2025, National Grid, Eversource, and Unitil residential electric customers who heat
with heat pumps could take advantage of reduced electric rates to save on their winter electric
bills. These new rates could be an important driver of future heat pump adoption by improving
customer economics relative to traditional HVAC systems. The next study in this series will include
questions for installers, as well as participating and general residential customers, to assess
awareness of these rates and evaluate the extent to which they influenced heat pump adoption
and broader market activity in 2025 and 2026.

As of April 2026, IRA heat pump rebates for low- and moderate-income households were
not yet available, pending final approval from the DOE. When the funding becomes available,
about half ($72.8 million) will be integrated into Mass Save to provide electrification and pre-
electrification barrier support to low- and moderate-income customers. This sum represents less
than 2% of the $3.8B Mass Save 2025 to 2027 budget for the Residential and Low Income
sectors. The DOER plans to use a similar amount of IRA Home Efficiency Rebate funding ($73.2
million) to provide rebates to communities served by Municipal Light Plants and additional funding
for the DOER’s Affordable Housing Decarbonization Grant Program.

Massachusetts expects to receive $100 million in federal funding to accelerate the
adoption of cold-climate heat pumps in single-family and multifamily residential buildings
through the New England Heat Pump Accelerator Coalition. While Massachusetts has not
yet announced a state-level program, 2026 is the earliest year that Coalition-funded programs
could begin in any of the Coalition states. The addition of the Coalition to the Massachusetts
landscape may call for changes to the program theory and logic model and new market progress
indicators.

» Assuming that the New England Heat Pump Accelerator Coalition has or obtains the
promised federal funding, the PAs may need to adjust the program theory and logic model
to account for new activities in Massachusetts that are funded by the New England Heat
Pump Accelerator Coalition, and for Coalition activities that could affect the region. To
inform program implementation, as well as qualitative assessments of attribution, it might
also be prudent to explore the effects of New England Heat Pump Accelerator Coalition
on heat pump adoption in a future study, once the Coalition is up and running. (Note that
the results of such research would not be for use in impact accounting purposes.)
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2.6.3 Residential Counterfactual Sales and Related Estimates

The Team measured NTG ratios strictly as supplementary indicators of market progress. The
most defensible 2024 residential market-level unit NTG ratio estimates are 64% for air source
heat pumps (ducted and ductless ASHPs combined) and 59% for heat pump water heaters.
These are slightly lower than the 2023 residential market-level unit NTG ratio estimated in the
previous study (62% for ducted, 77% for ductless, and 70% for HPWHSs).

The previous studies in this series assessed market-level unit NTG using counterfactual estimates
from both distributors and installers. Because this study did not ask installers counterfactual
questions, the NTG estimates presented here are based only on distributors’ estimates of
counterfactual sales. Note that there are plans for the next study in this series to include
assessments of counterfactual sales from installers as well as distributors.

2.7 RESIDENTIAL HEAT PumMmP EQUIPMENT PRICES & INSTALLATION COSTS

One of the long-term market effects expected from the PAs’ enhanced support for residential heat
pumps is that heat pump equipment and installation costs will become more competitive with
conventional space conditioning or water heater equipment’. To assess progress towards this
anticipated outcome, the Team asked installers to estimate the percentage changes in average
wholesale prices (i.e., the average prices installers pay for equipment) and labor costs of
residential air source heat pumps and heat pump water heaters from 2023 to 2024, and how these
prices changes compared to those of non-heat pump space conditioning and water heating
equipment. As part of the Residential Heat Pump Pricing Study #2 study (NMR Group. Inc., 2026),
the Team also examined changes in the costs of program-supported heat pump installations from
2023 to 2024.

Both the current study and the most recent residential heat pump pricing study found
evidence that the installed costs of air source heat pump increased from 2023 to 2024.
Respondents to the contractor survey indicated that, between 2023 and 2024, wholesale air
source heat pump prices and labor costs increased. This is consistent with results from the the
second residential heat pump pricing study, Residential Heat Pump Pricing Study #2 (NMR
Group. Inc., 2026), which show indications of a modest year-over-year increase (2%) in total
installed costs for both ducted and ductless heat pumps. This increase exceeds inflation and
occurs despite signs of a decrease in equipment portion of total installed costs.

Surveyed contractors reported that the average wholesale prices of the ASHPs they
installed in Massachusetts homes in 2024 ranged from $2,222/ton for ductless mini-split
systems to $2,596/ton for centrally ducted systems. The ductless cost estimate is within 1%
of the web-scraped price of $2,205/ton from the residential heat pump pricing study,
demonstrating close alignment. For ducted systems, however, a composite of contractor-reported
costs for centrally ducted ASHP and ducted/mixed mini-splits ($2,699/ton) differs more from web-

5 This is outcome U. Improved heat pump purchase and installation cost competitiveness vis-a-vis conventional
heating and cooling equipment or conventional water heating equipment.
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scraped prices ($2,277/ton)—a difference of 16%. Note that results from the Residential Heat
Pump Pricing Study #2 study are preliminary. The study will examine trends in project costs in
greater depth, including potential causes of the disparity in ducted equipment prices.

It is unclear whether wholesale ASHP prices increased more between 2023 and 2024 or
about the same as wholesale prices of non-heat pump space conditioning equipment.
About half (59%) of the 133 contractors who replied to a closed-ended, qualitative question about
relative changes in wholesale prices of space conditioning equipment reported that wholesale
ASHP prices increased more between 2023 and 2024 than the prices of non-heat pump space
conditioning equipment, while more than one-third (35%) said that the wholesale prices of ASHP
and non-heat pump space conditioning equipment increased at similar rates. The difference
between these response categories is not statistically significant.

In a closed-end follow-up question, the survey also asked the contractors who reported that ASHP
wholesale prices had increased what factors they thought were likely driving the increases. Of the
60 contractors who responded, the two most frequently reported factors, change in raw materials
used in manufacturing heat pumps (84%) and supply chain disruptions (64%), were unrelated to
the PAs’ programs. Two-thirds (64%) cited the change in demand for ASHP systems as a likely
factor in the price increases. About half (57%) of the respondents identified either or both of (1)
Mass Save program support for heat pump equipment (2) the end of Mass Save rebates for
furnaces and boilers.

2.8 SIGNS OF PROGRESS AND EVOLVING CHALLENGES IN THE RESIDENTIAL
HEAT PumMP MARKETS

The following sections summarize notable signs of progress and discuss challenges first in the
markets for residential-size air source heat pumps and then heat pump water heaters. They offer
considerations and recommendations to help the PAs address the challenges.

This study collected data representing results for various years. In reviewing the results here it is
important to keep in mind that the initial or “baseline” measurement for each indicator varies by
the source of the data and the focus of measurement. Note that some of the discussion here
focuses on changes measured among participating residential customers who installed program-
supported heat pumps in PY2021, PY2022, or PY2023, and on general residential customers
surveyed in 2023 or 2025. Data from participating customers and from general residential
customers are for the year in which the customer participated or for the year in which the data
was collected, depending on the type of question. For more information, see the start of Section
2.5.1.

Air Source Heat Pumps

Summary

The results of the installer and customer surveys and distributor interviews present a generally
positive picture of progress in the Massachusetts markets for ASHPs since the PAs began offering
enhanced support for heat pumps. Compared to the 2023 Baseline Indicators study, installers
have increasingly embraced ASHPs generally, and as full replacements for fossil fuel heating.
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This is especially true of ductless heat pumps. Three of four key indicators of contractor
implementation of the installation practices the PAs promote started from high baselines and
remain high, while a third increased non-significantly. Distributors continue to report increasing
their inventory of ASHP systems at the expense of furnaces and boilers. Generally, the survey of
residential customers who participated in PY2023 indicates new or continued movement in the
direction predicted by the program theory or no movement compared to the PY2022 baseline
participant survey, and there are possible early signs of market effects among non-participating
general residential customers and the contractors who serve them.

At the same time, there are worrisome exceptions among both residential customers who
participated in PY2023 and non-participating general residential customers, and signs of potential
backsliding. Participating customers’ satisfaction with ASHPs fell among PY2022 and PY2023
customers, particularly when it comes to ductless systems that fully replace gas heating. In 2025,
interest in ASHPs among general residential customers with fossil fuel or electric resistance
heating was also significantly lower than the initial measurement, likely due to finances based on
their answers to open-ended questions. (Note that a few places in this section compare results
between the 2023 and 2025 general residential customer surveys. As we describe in Section 2.9,
comparisons between these two groups of respondents should be interpreted cautiously due to
their samples having been drawn from different sample frames.)

Below we describe the progress and the challenges in more detail. In the ASHP Challenges
section we also present possible reasons for some of the findings, discuss the implications, and
offer related considerations.

¢ Installers recommend ASHPs for heating at significantly higher rates in 2025 than
in 2023. The rates at which participating installers “often” or “always” recommend an
ASHP for heating in situations where it would be appropriate have grown significantly over
time for both ducted and ductless systems and are now fairly high (from 69% to 86% for
ducted and from 71% to 88% for ductless).

¢ Installer satisfaction with ASHPs is generally high overall, especially for ductless
systems. In 2025, the percentages of installers who report “somewhat” or “strongly”
agreeing with a battery of five satisfaction questions ranged from lows of 64% (ducted)
and 75% (ductless) for “Ability to meet customer heating needs even on the coldest days”
to highs of 80% (ducted) and 97% (ductless) for “Overall performance.” Satisfaction is
significantly higher for ductless than ducted systems on four of the five measures. It is
large but non-significantly higher on the fifth measure.

¢ Installers, especially larger ones who represent a substantial majority of program-
supported installations, prefer ductless to ducted ASHPs. The rate at which installers
“somewhat” or “strongly” agree that that cold-climate ASHPs are good full replacements
for fossil fuel heating systems has risen from 50% in 2023 to 62% in 2025, a large but
non-significant change. In addition to being more satisfied with ductless systems, installers
in 2025 put more faith in the ability of ductless than ducted systems to serve as good full
replacements for fossil fuel systems (70% versus 49%, a large but nonsignificant
difference).
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o Two of four key indicators of contractor implementation of installation practices the
PAs promote started from high baselines and remain high, while a third showed
non-significant increases. Frequency of Performing Manual J Calculations to Determine
Heating and Cooling Load (always or almost always performing Manual J load calculations
when sizing a system to serve all or almost all of an existing home, increased from 78%
in 2023 to 87% in 2025, a large but non-significant change. Primary Method Company
Uses to Size Air Source Heat Pumps for Whole-home Installations held steady at 84% in
2025 versus 85% in 2023). Larger and more-experienced installers report the practices
these two indicators measures at significantly higher rates than smaller installers or those
with less experience. System Selection vs. Load Calculations showed a large but non-
significant increase from 46% in 2023 to 54% in 2025.

o Installers are increasingly telling customers about heat pumps and the need to
weatherize before installing them for space conditioning. PY2023 participating
customers who installed ductless ASHPs reported that during the decision-making
process contractors talked to them about weatherization (69%) at significantly higher rates
than those reported by PY2021 (47%) and PY2022 (55%) participants. Similarly, in 2025
general residential customers who installed a heat pump without Mass Save support
reported that their contractor talked to them about weatherization at significantly higher
rates than in the baseline year for this group (50% in 2025 versus 34% in 2023).

¢ Yet again, distributors report increasing their inventory of ASHP systems at the
expense of furnaces and boilers. Of 11 distributors that stocked ASHPs in 2024, 82%
(9) increased their inventory of ASHPs in the previous 12 months before the interview.
Except in the case of non-condensing boilers, most distributors that kept non-heat pump
space conditioning or water heating equipment in stock reported having decreased or
made no change to their inventory of these types of equipment during this period.

e Customer awareness of heat pumps for space conditioning increased significantly
among general residential customers between 2023 and 2025, regardless of income.
Awareness of heat pumps for space conditioning among all general residential customers
increased from 57% in 2023 to 64% in 2025, a statistically significant 47% change. This
increase appears driven by respondents in single-family detached homes and in
multifamily homes. Compared to 2023, awareness increased significantly among each of
the three income groups (low income: 33% to 41%, moderate income: from 50% to 61%,
not low or moderate income: from 65% to 75%).

o The percentage of participating customers who reported a high level of reliance of
heat pumps for heating increased over each program year. Customers with high heat
pump reliance have either removed/disconnected their previous heating system or now
use it solely as a backup to their heat pump. More than two-thirds of PY2023 participants
(69%) reported either removing their previous heating system or said their existing system
is back up, significantly more than the 47% baseline of PY2021 participants and 54% of
general residential customers in 2025.

e There are possible early signs of two market effects among non-participating
general residential customers and the contractors who serve them.

— Indicator M2. Rate of participant customers reporting that contractor
recommended ASHPs/GSHPs for heating or HPWH for water heating: Significant
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increase in the share of general residential customers who installed CAC without
Mass Save support and reported their contractor told them they could instead
install a HP for both heating and cooling (57% in 2025 vs. 39% in 2023).

— Indicator S1. Proportion of heat pump customers indicating a high level of reliance
on heat pumps for heating: Significant increase in the rate at which general
residential customers who installed an ASHP without Mass Save support reporting
either having subsequently removed their previous heating system or are now
using it solely as a backup to their ASHP (35% in 2023 vs. 54% in 2025).

Installer Sizing Practices

The rate at which contractors report typically gathering extremely detailed measurements
for Manual J load calculations (22% in 2025) continues to be low. The fourth of the four key
installation practices indicators, Quality of Data Entered into Manual J Load Calculations, showed
a modest but non-significant decrease in the percentage of contractors who reported typically
gathering extremely detailed measurements for Manual J load calculations (from 24% in 2023 to
22% in 2025). This is a particularly important indicator, because the quality of the data entered in
Manual J renders the Manual J results meaningful or not. The lack of change in the indicator is
troubling.

In 2025, almost two-thirds (61%) of contractors said that they always, almost always, or
sometimes supplement the recommendations from Manuals J and S with their
professional judgement. The top reasons they gave for doing this run counter to best
practices. The 2025 survey measured a potential new indicator for the first time, Frequency of
Using Professional Judgement to Supplement Manuals J and S Recommendations. In 2025, a
quarter (25%) of contractors whose companies ever use either Manuals J or S reported that they
“always” or “almost always” use professional judgment to supplement the recommendations from
Manuals J and S and another 36% said they sometimes did so. This totals almost two-thirds
(61%) of contractors supplementing Manuals J and S with their professional judgment. The
assumption behind this indicator is that greater contractor reliance on the recommendations from
Manuals J and S will result in more appropriately-sized systems. The top three reasons
contractors gave for supplementing Manual J and S with their professional judgement run counter
to best practices. As multiple authors note, correctly following standard sizing procedures is
important because improper sizing adversely affects heat pump performance far more than it
does combustion heating equipment (DOE, 2015) (Williamson, 2015) (Aldrich, 2023).

In general, contractors hold more favorable view of ductless ASHPs than of ducted.
Compared to ducted ASHPs, in 2025, contractors reported significantly higher satisfaction with
ductless cold-climate ASHPs generally (85% ducted vs. 94% ductless) and with the ability of
ductless systems to meet customer heating needs even on the coldest days (64% ducted vs. 75%
ductless). Large and medium contractors reported significantly lower rates of satisfaction (64%
and 51%, respectively) than small (84%) contractors for the ability of ducted ASHP to meet
customer needs even on the coldest days. Contractors reported significantly higher rates of
increase in customer callbacks in recent years for ducted ASHPs (23%) than ductless ASHPs
(15%). More experienced contractors reported higher rates of callbacks for ducted ASHPs (29%)
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than newer contractors (9%), with larger firms accounting for the majority of the increase. Low
callback satisfaction stemmed from user-related issues: ductless ASHPs often confused
customers unfamiliar with system operation, while ducted ASHPs prompted calls about high
electricity bills.

Considerations

> Ifthe PAs do not already do so, consider offering refresher or supplemental training
or messaging to HPIN installers about the importance of adhering to the results of
Manual J or Manual S, perhaps including busting myths about the reasons
contractors give for supplementing them. In 2025 more than half of contractors said
that they always, almost always, or sometimes supplement the recommendations from
Manuals J and S with their professional judgement, and their reasons for it suggest that in
doing so they incorporate margins in their load calculations resulting in over-sizing. Manual
J discourages such practices since improper sizing adversely affects equipment
performance, especially for heat pumps. Given this, it may be prudent for the PAs to
consider refresher or supplemental training or messaging to HPIN installers about the
importance of adhering to the results of approved load calculation and equipment selection
procedures, perhaps including busting myths about the reasons contractors give for
supplementing them.

» In training or other communications to installers, increase emphasis on the
importance of gathering and entering detailed data when performing Manual J and
other sizing calculations. Because the quality of the data entered in Manual J renders
the Manual J results meaningful or not, installer sizing practices indicator Quality of Data
Entered into Manual J Load Calculations, which measures the level of detail at which
installers gather information for Manual J calculations is a particularly important indicator.
It is troubling that this indicator has not changed since the PAs expanded their support for
heat pumps in 2022. If the ASHP sizing trainings offered by Mass Save do not already
explicitly address this matter, it should be included and emphasized. It should also be
mentioned periodically when communicating with participating installers and with
distributors (for example, in a newsletter article).

Declines in Customers Promoting ASHPs, Especially Ductless Systems, by Word-of-Mouth (NPS)

The Net Promoter Score (NPS) measures a customer's willingness to recommend a company's
product or service. NPS is measured on a scale of -100 to +100. Scores above zero are “good,”
above 20, “favorable,” above 50, “excellent,” and above 80, “world class.” In addition to the score,
calculating NPS also yields the percentage of “detractors” (i.e., unhappy customers who might
spread negative views about a product or service).'® Both the survey of residential customers who
participated in PY2023 and the general residential customer survey included questions to assess
NPS. The discussion here focuses on changes in NPS from initial measurements collected in

6 Qualtrics. (2025) Net Promoter Score® (NPS) Question. Retrieved November 15, 2025, from
https://www.qualtrics.com/support/survey-platform/survey-module/editing-questions/question-types-quide/specialty-
questions/net-promoter-score/#:~:text=Yes%20No-
,About%20Net%20Promoter%20Score%C2%AE%20Questions,of%20organizations%20around%20the%20world.
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2023 among customers who installed program-supported heat pumps in PY2021, before the PAs
began investing substantially in transforming the residential space conditioning and water heating
markets. It compares these PY2021 values to responses from customers who installed heat
pumps in PY2022 and PY2023. The PY2022 results were gathered in 2023, the year after
installation, while the PY2023 results were gathered in 2025, about two years after installation.
While they reflect the participants’ views on their heat pumps at the time the data were gathered,
the installation vintage reflects the program circumstances at the time of installation. The
discussion of possible reasons for the results we present here takes these different vintages into
account.

e ASHP NPS values for ducted systems declined significantly among PY2023 versus
PY2022 participants, similar to the decline between PY2022 and PY2021 participants
in the previous survey. Ducted NPS scores from program were +66 among PY2021
participants (“excellent”), +55 among PY2022 participants, and +26 (of “favorable”) among
PY2023 participants.

e ASHP NPS values for ductless systems declined significantly and for the first time
between PY2023 and PY2021 participants. Note that the declines in ducted and
ductless NPS occurred despite that in 2023 participating customers were not yet
required to prove that their previous heating system was disconnected or removed
prior to obtaining the larger whole-home rebate. The source of the ductless drop
appears to participants who installed a ductless system for full displacement of fossil fuel
or electric resistance heating. Ductless NPS values dropped from +65, in the “excellent”
range, in 2023 to +29, in the “favorable” range, among PY2023 participants in 2025.The
requirement to either remove or disconnect the previous heating system to qualify for the
more generous whole-home rebate was instituted in 2024.

e Nearly half (45%) of PY2023 participants who fully replaced their heating system
with a ductless ASHP qualified as detractors. This is significantly higher than
participants who installed a ductless ASHP for partial displacement (16%) and higher than
participants who installed a ducted system for full (26%) or partial (20%) displacement.

e The primary reason for the low NPS values for ASHPs among PY2023 participants
was higher-than-expected heating costs. Most (83%) of the 28 respondents who rated
their likelihood to recommend an ASHP between 0 and 4 cited higher-than-expected
heating costs.

¢ That more than one-quarter of PY2023 participants who installed an ASHP for full
replacement “somewhat” or “strongly” disagreed that their heat pump meets their
heating needs even on the coldest days suggests that performance issues may be
another notable reason for the low NPSs among PY2023 participants who fully
replaced their heating system with an ASHP. Similar percentages reported this for
ductless )28%) and ducted (30%) systems installed for full replacement.

PY2022 was first time the PAS offered incentives for heat pumps that replace gas-fired heating
systems. When the surveys were fielded, the PAs did not offer a seasonal electric rate for electric
customers who heat their homes with a heat pump. The customers who previously heated with
gas would almost certainly have seen their heating costs increase after installing an ASHP. This
would be especially true for those who opted for full displacement. The seasonal heat pump
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electric rate that Eversource, National Grid, and Unitil started offering in November 2025 to
electric customers heating with heat pumps should help the heating cost issue going
forward.There are additional possible reasons for the drops in ASHP NPS described above:

e PY2023 participants had used their ASHPs for heating under more demanding conditions
than previous survey respondents. The winter immediately before the survey was fielded
to PY2023 participants (i.e., December 2024 — February 2025) was the first colder-than-
normal winter for the Northeast since 2018 (National Oceanic and Atmospheric
Administration, 2025). These conditions would have stretched the ASHPs’ capacities
versus previous years and could explain the lower NPSs observed among PY2023
participants. By comparison, the winter immediately before the PY2022 participant survey
was a record warm one for the Northeast (National Oceanic and Atmospheric
Administration, 2024) and the winter immediately before the PY2021 participant survey
was the warmest one on record for Massachusetts (National Oceanic and Atmospheric
Administration, 2023). (Note, however, that the NPS for ducted systems was significantly
lower for PY2022 participants than for PY2021 participants, despite both cohorts having
experienced warm winters before being surveyed.)

o FElectricity prices were especially high relative to natural gas in 2023 and 2024. The Team
analyzed average Massachusetts prices (per MMBtu) of electricity and natural gas for
residential customers using EIA data (http://www.eia.gov). The analysis showed that the
electricity-to-gas price ratio increased from 3.7:1 in 2022 to 4.5:1 in 2023, declined slightly
to 4.2:1in 2024 and then in 2025 returned to 2022 levels to 3.6:1. Thus PY2022 customers
experienced particularly high electric costs relative to natural gas in the winter of 2023, a
few months before responding to the survey, and electric costs remained high in 2024, the
year before PY2023 customers responded to the survey.

e The PY2021 baseline would have primarily comprised customers who switched from
heating with delivered fuels or electric resistance to heating with a heat pump, as
enhanced incentives for switching from gas were not yet available. Customers switching
to a heat pump from delivered fuels or electric resistance experience benefits that
customers switching from gas do not, such as mitigating the inconvenience and variable
costs of delivered fuels and the high cost of heating with electric resistance. For this reason
alone, we would expect to see some degradation in NPS between PY2021 versus PY2022
and PY2023 as more gas customers made the switch to heat pumps. In addition, PY2022
and especially PY2021 participants were fairly early adopters. As such, we would expect
them to be more favorably inclined toward this new technology than later participants,
which could help explain some of the NPS decline among PY2023 participants.

e Installers had less experience installing ASHPs than they do today, and so would have
been less likely to size them as appropriately or install them as well as they would today.
Prior to 2022 the rate of Massachusetts homes heating with heat pumps was very low
compared to those heating with furnaces and boilers, so relatively few contractors had
experience installing them. The HPIN launched in Q1 2022, offering virtual training and
other support to enable contractors to accurately size and correctly install heat pumps for
space conditioning. In addition, the PAs did not require that customers use an HPIN
installer to qualify for heat pump space conditioning rebates until 2023, so not all PY2022
customers would necessarily have had their system installed by a HPIN installer.
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e The $500 bonus to encourage customers to size their partial-displacement ASHP to meet
the heating needs of whole home was not available to PY2022 and PY2023 customers,
as it was introduced in 2025. Without this bonus to help offset the added cost of sizing the
system to meet the whole home’s heating needs, contractors had a disincentive to
propose such systems prior to 2025, since doing so would increase costs for the customer
and reduce the likelihood of the contractor winning the work.

o Rates of weatherization among partial-displacement customers may have been quite low.
Although in 2023 the PAs began offering a $500 bonus to partial-displacement customers
who weatherized prior to installing their heat pump, customers who choose partial
displacement were (and still are) not required to have adequately weatherized their home
before installing a heat pump.

The next study in this series will include a survey of PY2025 participants, which should help
determine whether the NPS declines represents a trend or a temporary deviation, and, if it is a
trend, shed light on its drivers.

Declines in Residential Customer Interest in Installing a Heat Pump Between 2023 and 2025
Since 2022 the general residential customer survey asked has customers who heat with a furnace
or boiler a series of questions to assess their interest in adopting a heat pump for space
conditioning or water heating. This series was reprised in the 2023 and 2025 surveys.

e Compared to both 2023 and 2022, in 2025 general residential customers who heat
with a furnace or boiler reported significantly lower rates of being somewhat or very
interested in installing a heat pump for space conditioning, whether or not they
could keep their existing heating system as a backup. This drop appears to be due
to financial reasons based on their answers to open-ended questions. Compared to
2023, in 2025 general residential customers who heat with a furnace or boiler reported
significantly lower rates of being “somewhat” or “very” interested in installing a heat pump
for space conditioning, whether or not they would be able to keep their existing heating
system as a backup. For example, among those without CAC, the rates were 29% in 2025
versus 35% in 2023 if they could keep their existing heating system as a backup and 18%
in 2025 versus 23% in 2023 if they would have to get rid of their existing heating system.

Any of several factors could be responsible for customers heightened concerns about finances
and the possible costs associated with a heat pump. These include:

e Higher level of economic and social uncertainty than in previous years. The start of the
survey coincided with the start of a barrage of distracting news about the future of many
kinds of federal support as well as concerns for some customers about their ability to stay
in the country. It’s difficult to for customers to pay attention to long-term matters with such
a high level of uncertainty about the immediate future.

e Rising costs. General inflation has been very much in the news in 2025. Much HVAC
equipment, including ASHPs, was, or was about to be, subject to substantial tariffs at the
time of the survey. Even without this, the installer survey results suggest that the wholesale
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prices of ASHP equipment rose more than wholesale prices of furnaces and boilers in
roughly the year before the survey.

e Concern about high electric bills due to higher electricity costs compared to natural gas in
2023 and 2024. Note that the seasonal heat pump rates that went into effect for November
1, 2025, through April 30, 2026, to reduce winter energy costs for residential homes
heated with heat pumps should help with this issue.

Possible backsliding on efficiency of gas boilers

In alignment with the Commonwealth's climate policy and goals, on August 31, 2024, the PAs
ended support for residential fossil fuel heating and water heating equipment. While this study did
not assess the change in sales of condensing and non-condensing gas boilers, distributors’
reports and comments suggest some erosion in the efficiency of the boilers they are stocking. For
both boilers and furnaces, the most common stocking change was to increase inventory of non-
condensing equipment and decrease condensing. This was particularly notable for boilers: 64%
of distributors (weighted) increased non-condensing boilers and decreased condensing. Two of
the five distributors that increased inventory of non-condensing and decreased inventory of
condensing boilers cited the loss of rebates for gas and oil space conditioning equipment as the
reason.

Refrigerant Leakage from Residential Heat Pumps

Proper refrigerant charge affects the performance of air source heat pump systems, which affects
customer and contractor satisfaction with ASHPs. In addition, a primary purpose of the
Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan is to help Massachusetts
meet its 2030 climate goals for the building sector (Massachusetts Program Administrators,
2024). Refrigerants like R-410a that are used in air source heat pumps are high-GWP (Global
Warming Potential) HFCs (EPA, 2026) and can sometimes leak from these systems. Heat pump
refrigerant leaks can counteract the benefits of electrification with heat pumps, and some recent
studies have brought attention to this issue (Guidehouse, 2026) (Guidehouse, 2024). While the
transition away from R-410a should mitigate some of the effects of future refrigerant leaks, leaks
from existing and recent installation remain a concern.

This study collected only limited information related to heat pump refrigerants, none of which was
sufficient to draw any conclusions about rates of refrigerant leakage from residential-sized ASHPs
installed in Massachusetts. The installer survey asked installers about the rate of callbacks for
ASHPs and open-ended questions about reasons for callbacks, and about rates of satisfaction
with ASHPs and open-ended questions about reasons for dissatisfaction. The average callback
rates were 11% for ducted ASHP and 16% for ductless ASHP. Just one installer and general
residential customer mentioned a refrigerant leak as a reason for dissatisfaction. There were no
mentions of this among PY2023 participating residential customers.

Additional Considerations
> If the PAs have a goal of increasing electrification with residential-sized ASHPs in
larger multifamily buildings via a market transformation approach, consider clearly
articulating the approach in the program theory and reflecting it in a logic model
and multifamily market-specific progress indicators. There appears to be increasing
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program attention to electrification with residential-sized ASHPs in existing larger
multifamily buildings. Installing ASHPs in such buildings requires special considerations.
For example, space conditioning decisions are more complex for larger multifamily
buildings than for single-family and smaller multifamily buildings, and there are typically
more individuals with a variety of different roles who are involved in decision-making.
While the most recent code triggers a HERS rating if there is enough retrofit work, getting
customers or landlords to install residential-sized heat pumps in multifamily buildings
continues to be a challenge. If the PAs aim to substantially expand the use of heat pumps
for heating in this segment through market transformation, the approach should be
explicitly reflected in the program theory and logic model, with careful consideration given
to which multifamily-specific market effects indicators should be tracked to assess
progress in this market over time.

» Consider including the following items in either the next heat pump market effects
indicator update study or another future study:

o Follow up with distributors to understand the reasons behind potential backslides
in boiler efficiency.

o Add question(s) to gain insight into the prevalence of ASHP refrigerant leakage.

o Further explore the reasons driving customer dissatisfaction with ductless ASHPs
fully displacing fossil fuel heating systems and declining interest adopting ASHPs,
as these could prove to be trends.

o Assess the perceived impact of the new heat pump electric rates on customer
electric bills and overall interest in heat pumps.

The results show progress in the Massachusetts HPWH market on many fronts. Since the
Baseline Indicators study in 2023, both water heating installers—especially larger ones—and
distributors have increasingly embraced HPWHs for residential use, particularly to replace oil and
propane water heaters. Customer awareness of HPWHSs has also increased, and is now at about
two-thirds the awareness levels of ASHPs. The lower awareness of HPWHs relative to ASHPs is
to be expected given that HPWHs are a newer technology than ASHPs and that the PAs’ new
online HPWH Marketplace had only just launched at the time of the survey. The Net Promoter
Scores of PY2023 participating customers who installed a HPWH suggest that they recommend
HPWHSs to friends and family at relatively high rates, while customer interest in HPWHSs is
unchanged from 2023.

Some challenges to increasing HPWH adoption remain. While participating installers have
generally increasingly embraced HPWHs since the start of the PAs’ enhanced heat pump support,
there has been no change since the initial measurement in installers’ satisfaction with the ability
of HPWHs to meet customer water heating needs, more-experienced installers express
significantly lower rates of satisfaction with the ability of HPWHSs to meet water customer heating
needs than newer contractors, nearly 90% of whom express satisfaction with this aspect of
HPWHs. Also, the majority of water heating contractors see HPWHs as better replacement for oil
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and propane water heaters than for gas water heaters. This is a limitation given the
preponderance of gas water heating in Massachusetts.

As with the ASHP progress section above, a few places in this section compare results between
the 2023 and 2025 general residential customer surveys. Comparisons between the 2023 and
2025 general residential customer surveys should be interpreted cautiously due to differences in
their sample frames.

o Contractors view HPWHs more positively than at the time of the Baseline Indicators
study. In 2025 water heating installers reported particularly high levels of satisfaction with
HPWH’s ease of installation (95%), maintenance requirements (91%), and overall
performance (88%). In particular, satisfaction with HPWHs’ overall performance increased
significantly from the baseline measurement of 67% in 2023. The rate at which water
heating contractors “often” or “always” recommend a heat pump water heater in situations
where it would be appropriate is now also very high (89%), having risen significantly from
the baseline (68%).

o Large and extra-large contractors exhibit especially favorable views of HPWHs.
Compared to small and medium contractors, they reported significantly higher rates of
satisfaction with maintenance requirements (98% versus 79%) and were significantly
more likely to often or always recommend HPWHs when appropriate (100% versus 68%).

¢ Water heating contractors’ confidence in their technicians' ability to correctly install
HPWHs is very high indeed, having increased significantly from the baseline. In
2025, 98% of contractors “somewhat” or “strongly” agreed that their company’s installation
technicians can easily install HPWHs, versus 85% in 2023.

e Most distributors that stocked water heaters in 2025 reported increasing their
inventory of HPWHs in the previous 12 months. Some of these increases came at the
expense of oil, gas, propane and electric resistance water heaters. Most (85%) of the
distributors that stocked water heaters reported having increased their inventory of
HPWHs and none decreased it. This is more than three times the percentage of
distributors that increased their stock of oil, gas, or propane water heaters and more than
twice the percentage that increased their stock of electric resistance water heaters.

e Awareness of HPWHs among the general population of residential customers
increased modestly but significantly from 2023 to 2025. Awareness of heat pumps for
water heating among all general residential customers went from 32% in 2023 to 40% in
2025, a statistically significant increase. Note that at the time of the 2025 survey the PAs’
HPWH Marketplace had only just been launched.

e HPWH owners gave the equipment high Net Promoter scores (NPS). The NPS
indicates customers’ willingness to recommend a company's product or service. Unlike
ASHPs, PY2023 participating customers gave HPWHs NPS scores in the “excellent”
range (+62), similar to the baseline scores of PY2021 participants (+54).

e Unlike ASHPs, customer interest in HPWHSs is essentially unchanged from 2023.
The rate at which residential customers without a heat pump water heater reported being
somewhat or very interested in installing a heat pump water heater was 19% in 2025
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versus 20% in 2023. As with ASHPs, significantly more respondents in 2025 than in 2023
reported that their lack of interest or action was due to financial circumstances.

HPWH Challenges

e Contractor satisfaction with the ability of HPWHs to meet customer water heating
needs (75% in 2025) was essentially unchanged from the 2023 baseline (78%). More-
experienced contractors exhibit significantly lower satisfaction with the ability to
meet customer water heating needs than new contractors. In 2025, 61% of
experienced contractors were “somewhat” or “strongly” satisfied with the ability of HPWHs
to meet water customer heating needs, versus 89% of newer contractors, a statistically
significant difference.

e In 2025, the majority of water heating contractors see HPWHs as better
replacements for oil and propane water heaters than for gas water heaters. For the
first time, the survey asked contractors separately whether HPWHs were good
replacements for gas water heaters and for oil/propane water heaters. In 2025,
significantly more contractors somewhat or strongly agreed that HPWHs are good
replacements for oil and propane water heaters (73%) than for gas water heaters (38%).
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» Enable customers to get general information about HPWHs from the HPWH
Marketplace before they have to enter an account number. While assessing the
HPWH Marketplace was not within the scope of this study, a Team member who is also a
PA customer examined the HPWH Marketplace to help in preparing survey questions to
assess the influence of the Marketplace on customers’ water heating equipment decisions.
In the process they found that the HPWH Marketplace requires customers to enter an
account number before seeing important basic information about HPWHSs, such as the
benefits of a HPWH and installation considerations. The need to find a bill with the account
number before one can learn about the basics of HPWHs seems likely to be a deterrent
to all but the most organized or determined customers.

> Boost efforts to increase customer awareness and basic understanding of HPWHs.
While customer awareness of HPWHs has grown significantly since the baseline,
customers are aware of HPWHs at about two-thirds the rate of ASHPs. This is an
impressive achievement given this study’s estimate that HPWHSs have only a 5% share of
Massachusetts residential water heating market sales, and that customers commonly do
not think about water heating until their water heater fails. Research that NMR is
conducting for a program administrator in another jurisdiction found that installers seemed
more comfortable recommending HPWHSs to customers who already knew something
about them, and for customers who didn'’t installers tended to recommend like-for-like
replacements, as this is the less risky option. The recommendation above to enable
customers to get general information about HPWHs without an account number could help
boost customer awareness and understanding of HPWHSs.

» Encourage simultaneously replacing the water heater as part of full displacement
projects in homes heated with boilers. If they do not already do so, the PAs could
promote installing HPWHs in conjunction with ductless heat pumps as part of full
displacement projects in homes heated with boilers.

» Consider future research to explore the causes behind experienced installers’ lower
satisfaction with HPWHs.

2.9 KEY LIMITATIONS AND SOURCES OF UNCERTAINTY

Since there was no way to identify the entire population of the market actors, extrapolating
the findings to the entire population had to rely on some assumptions and is subject to
uncertainty. The Team did its best to develop sample frames for market actors as completely
and comprehensively as possible using numerous sources. The information to determine the size
of each market actor was not always available for all cases in the sample frame, or inconsistent
and conflicting information in the various sources was used. Moreover, not all equipment sales
go through the distributors. Some manufacturers of residential equipment act as their own
distributor. In addition, C&I customers, especially the larger ones, may get their equipment directly
from the manufacturers. The market estimates developed based on sales data from the
distributors would not capture these manufacturer-direct sales. Finally, to focus on the residential-
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sized equipment, the 2024 study scope purposefully excluded distributors that only sold C&l
equipment and therefore the sample is representative of a more-restrictive part of C&l market
compared to the 2023 study.

The variation in the types and volume of equipment sold or installed across market actors
makes it difficult, if not impossible, to achieve a sample sufficiently representative of all
equipment types. The study attempted to understand multiple residential-sized equipment types
at the same time. Not all distributors sell all equipment or sell all equally. Similarly, not all installers
install all equipment or install all equally. They may specialize in one or two types of equipment.
Moreover, the study did not collect sales data for non-central, non-heat pump cooling equipment
such as window units. As a result, the cooling findings are specific to permanent cooling market.

Markets actors could not always provide the data requested due to differences in how they
track their data versus what the survey asked and various other reasons. The surveys asked
for a lot of numbers for multiple equipment types; as a result, there was compromise on what
could be collected. There were also some inconsistencies in the sales and installations numbers
that market actors provided. While the Evaluation Team did its best to identify and address
inconsistencies and impute missing data based on the responses from the same respondent and
other respondents, the corrected or imputed data are subject to uncertainty.

The study findings based on data from the participating distributors and installers only
may not represent the entire market, especially for the equipment types more likely to be
sold or installed through non-participating distributors and installers. The study did not
conduct any interviews with non-participant distributors and installers. While the Team estimates
that the vast majority of all distributors and a slightly lower share of all installers in Massachusetts
are participating distributors and installers, it was not possible to determine the exact share of the
market served by participating distributors and installers. This is especially true at the equipment
level. The study estimated total 2024 equipment sales in Massachusetts using 2023 market-level
sales estimates by equipment type from the 2023/2024 Update study, combined with reported
year over year (2023 to 2024) percentage changes in sales by equipment type from distributor
interviews conducted for this study. This assumes that the interviewed distributors are
representative of the broader market.

Comparisons are between independent samples of market actors and customers surveyed
in each year.

The sample frames of the 2025 and 2023 surveys of general residential customers differ.
This study draws on results from the general residential customer survey conducted by
Guidehouse in 2025 as part of the MA25R69-B-RBUECS Massachusetts Residential Building
Use and Equipment Characterization Study and the general residential customer survey
conducted in 2023 as part of MA22R53-B-RBU Massachusetts Residential Building Use and
Equipment Characterization Study. These two surveys drew their sample from different sample
frames. Although the analysis weights were deeloped and applied to account for these
differences, they may still complicate direct comparisons between the two surveys. Consequently,
trend analyses based on these panels should be interpreted cautiously, as some observed
differences may reflect changes in the sample frame rather than actual shifts in the population.
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Heating capacity analysis is subject to additional uncertainty. The Team only had cooling
capacity information available for space conditioning air source heat pumps. Given the strong
correlation between heating capacity at 47°F and cooling capacity at 95°F, the Team treated
heating capacity at 47°F as equivalent to cooling capacity. Residential heating capacity at 5°F
was then estimated by scaling capacity at 47°F using an average capacity maintenance ratio
derived from a limited sample of invoices in the Residential Heat Pump Invoice Cost Analysis
(MA23X14-B-RHPINV). This approach may result in over or underestimation of heat pump
capacity at 5°F. VRFs were assumed to have the same average capacity maintenance ratio as
ductless air source heat pumps.

Inconsistencies in how quantities and capacities are reported in the residential and
commercial program tracking data add uncertainty to program activity and penetration
estimates. For instance, quantities in the program tracking data sometimes reflect individual
equipment tonnage, total tonnage, or unit counts, creating uncertainty when assessing counts of
program-supported units. Some of these inconsistencies were between PAs and could be due in
part to differences in PAs’ tracking system database architecture and reporting protocols, while
others varied within a PA’s data from program to program or measure to measure. These
inconsistencies impose substantial time and cost burdens on the evaluation and add uncertainty
to the analysis.
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This study gathered primary data in 2025 from participating distributors of space conditioning and
water heating equipment, participating residential HVAC and water heating installation
contractors, participating residential customers that installed HVAC or water heating equipment
in PY2023, and general residential customers. For each of these groups, Table 11 shows the
year(s) on which the data collection focused, the source of the data, the data collection method,
the sampling approach, and the completed sample size.

Table 11: Primary Data Collection by Study and Year of Focus or Participation

Data Collection Sampling Completed

Period of Focus Method Approach Sample

Participant distributors 2024 & 2025 ~ Fnoneinterview  Census 15
+ web survey attempt

PY2024 Participant installers of
residential-sized HVAC & 2024 & 2025 Web survey PPS 210
water heating equipment

PY2023 Participant customers who

installed HVAC or water heating 2023 & 2025 Web survey SRS 530
(from program records)
General residential customers 2025 Web survey SRS 5,560

The study also gathered data from the PAs’ program implementers on the heat pump-related
activities the programs undertook from Q3 2024 through Q2 2025. The purpose of these data is
to establish the context for attribution of any market effects from PA heat pump activities. The
Team used secondary research to size the Massachusetts markets for heat pump and non-heat
pump equipment in 2024, and program tracking data to estimate program penetration into the
Massachusetts heat pump markets.

Table 12 shows the question topics asked of each of the respondent groups listed in Table 11
and the year or years on which each topic focused. As the table shows, the study asked market
actors about sales, stocking practices, and equipment costs in 2024 and about perspectives on
heat pumps and about installation practices in 2025. It asked customers about their installation
experience and the factors that influenced their decision-making in the year in which they installed
their heat pump (2023 or 2024) and about their awareness of heat pumps, their interest in
adopting a heat pump, and how they use their heat pump in 2025.

Note that the perspectives of residential customers who installed program-supported heating or
water heating equipment in PY2023 are informed by two full heating seasons with their heat pump.
This is more time than participating customers who responded to the surveys of previous studies
had had with their heat pumps. That the PY2023 customers had two heating seasons of
experience provides important context for what installers have to say about their heat pump
installation practices and perspectives today.
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Table 12: Question Topics by Response Group and Year

PY2023 Residential
General Residential Customers* Customer Participants

HP without HP with Installed non-

Participating Participating program program Installed HP HVAC or
Installers Distributors No HP support support HP water heating
Sales, Stocking, and Equipment
Costs less noted o
Sales by count and heating
capacity N
YOY percentage changes in sales 2023-2024
Equipment stocking practices v
Heat pump purchase & installation
costs v
Awareness, Practices, and
Perspectives
Heat pump market conditions 2024-2025 2024-2025
HP installation sizing practices N
Perspectives on ASHPs &
HPWHs and their efficacy v v v v v
Awareness of ASHPs & HPWHSs v v
Interest in adopting a HP for
space conditioning or water
heating v
How customers use their ASHP

and any other space conditioning
equipment 4 v
Installation Experience and

023 or both 2023 & 2024 combined

Influences on Decision-making
HP installation experience & what

installers told customers 2023
Influence of Mass Save support,

federal tax credit, and other Zgggfr 2023
factors on HP decision-making

Amount of tax credit claimed or 2023 or 2023
expected 2024

* General residential customers self-reported the year their heat pump was installed and whether or not they received
support from Mass Save for the heat pump.

3.1 DISTRIBUTOR INTERVIEWS

3.1.1 Sample Frame and Data Collection

In January 2025, the PAs’ midstream HVAC offerings implementer, Energy Solutions, provided
the Team with a comprehensive list of distributor companies that participate in Mass Save HVAC
and water heating offerings. The data showed a total of 285 branches across 108 participant
distributor companies. Of those, 158 branches had individual contact information for a total of 108
participant distributor companies and manufacturer representatives.'’

7 Branches were excluded if there was no individual contact information from them. This can happen when interaction
with the program is done from a corporate office on behalf of multiple branches.
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The Team used Zoominfo.com and internet research to find additional contact information for
each company including phone numbers and additional email addresses. The also Team visited
each company’s website to get an updated account of which of the following product categories
each company sells:

¢ Residential HVAC equipment
e Commercial HVAC equipment
o Residential water heating equipment
o Commercial water heating equipment

The total number of 108 participant distributors operating in Massachusetts matches closely to
the population identified in the Baseline Indicators study (100 participating distributors). The
Baseline Indicators study also found that participating distributors comprise nearly all of the
market in Massachusetts and thus participating distributors essentially represent the entire
population of distributors. These findings also support this conclusion for 2024.

The Team completed interviews with 15 participating distributors that sold residential space
conditioning, water heating, or both types of equipment in Massachusetts. This is the same
number of distributor interviews conducted in the previous studies.

For the participant interviews, the Team prioritized recruiting the major distributors, as identified
by the program implementor, and the distributors who had participated in the Baseline Indicators
study. After exhausting outreach to these companies, the Team started outreach to the remaining
participants, prioritizing companies that sold a wider variety of the equipment types of interest.
Note that unlike previous studies in the series, because of the change in the study focus to
residential-sized equipment, in this study the Team purposefully excluded distributors who sold
only C&l equipment. Thus, the C&l findings from this study are less representative than the
previous study which had C&l only distributors.

The Team conducted outreach via e-mail, mail, and phone from April through May 2025.
Respondents were offered an incentive in the form of an e-qift card for completing the interview.
Respondents both provided sales data via a Qualtrics survey form and participated in Interviews
that lasted 20 to 30 minutes and were conducted over the phone or by Microsoft Teams.

The sample interviewed includes eight of the 14 largest Massachusetts distributors of residential
equipment identified by the program implementor. The sample also included 11 distributors out
of the 15 who were interviewed as part of the 2023/2024 Update study.

8 As described in the quantification approach developed for the Baseline study, the Team considers distributors as
participants if they signed a Participation Agreement for the relevant triennium, regardless of whether they actually
provided sales data to the program.
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3.2 INTERVIEWED DISTRIBUTORS’ SHARE OF TOTAL MARKET ACTIVITY

Share of residential market activity. Interviewed distributors’ sales represented nearly one-third
of estimated Massachusetts sales of residential heat pumps presented in Appendix C and about
one-sixth of estimated Massachusetts sales of residential fossil fuel heating equipment. The
interviewed distributors comprised more than half of estimated Massachusetts sales of residential
heat pump water heaters. This suggests that distributors interviewed represent residential heat
pump sales in Massachusetts particularly well.

Share of commercial market activity. Since the program design shifted commercial equipment
back to a resource acquisition framework, the PY2024/2025 market transformation study scope
purposefully excluded distributors that only sold commercial equipment to maximize the
representativeness of results for residential equipment. Therefore the sample is less
representative of the commercial market than the previous studies. For VRFs and non-heat pump
heating-only equipment, interviewed distributors represented almost half of estimated
Massachusetts sales of these equipment types by capacity. For commercial ducted heat pumps
and heat pump water heaters, interviewed distributors represented about one-fifth and one-fourth
of estimated Massachusetts sales of these equipment types by capacity, respectively. For all
other types of equipment (non-heat pump heating-only equipment, non-heat pump cooling-only
equipment, non-heat pump combined heating and cooling equipment, and non-heat pump water
heaters) interviewed distributors represented less than 5% of estimated Massachusetts sales of
these equipment types by capacity.

3.2.1 Weighting and Imputing Missing Sales Data

The Team weighted the data for analysis using basic weights. The basic weight for a respondent
is their total reported space conditioning and water heating equipment sales.

All the distributors that reported sales data did so for their company’s entire Massachusetts sales
in 2024. As Table 13 shows, a minimum of 11 and a maximum of 15 responding distributors sold
each of the four broad types of equipment in 2024. For each equipment type, a majority of the
distributors that distributed the equipment type provided 2024 sales data. For the small number
that were missing, the Team imputed the sales using a weighted average of all other respondents’
sales of the particular equipment type. We took the same approach to imputing other missing
data. Because distributors interviewed for the current study gave more comprehensive sales data
and missed fewer questions than distributors interviewed for the Baseline Indicators study, and
because questions found to be less effective in previous studies were dropped from the interview
guide, fewer data points needed imputing for the current study and there were no instances of
questions for which we could not impute data due to insufficient responses.
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Table 13: Reported Versus Imputed 2024 Sales Data

Equipment Types Sold Equipment Reported 2024 Imputed 2024
in 2024 Sales Data Sales Data
Ducted ASHP 12 12 -
Ductless ASHP 13 13 -
Central AC 10 10 -
Fuel-fired Heating 14 14 -
HPWH 13 13 -
Non-HP WH 14 14 -
Ducted ASHP 6 5 1
VRF 6 6 -
RTU 8 7 1
Non-HP Cooling 4 3 1
Non-HP Heating 11 10 1
HPWH 9 8 1
Non-HP WH 12 11 1

A slide deck with additional methodological detail is posted on the PAs’ Evaluation Management
Committee SharePoint site and available on request from the EMC chair.

3.3 RESIDENTIAL INSTALLER SURVEY

3.3.1 Sample Frame and Data Collection

This survey was fielded to installers who participated in the Mass Save programs in 2024. The
sample frame for this survey comprised 1,444 (987 residential and 53 commercial) firms that
installed program-supported residential-sized heat pump space conditioning and water heating
equipment in 2024. The Team used the rebated installation counts by firm in 2024 to categorize
each firm as large, medium, or small based on total installations. The Team then used a stratified
simple random sampling method to select a sample of 1,444 firms from these groups or strata.
The Team collected these data via an internet survey, achieving a 15% response rate yielding
210 usable responses (185 full and 25 partial). We offered respondents a $100 e-gift card for
completing the installation counts portion of the survey and $200 e-gift card for completing the
entire survey.

3.3.2 Weighting & Imputing Missing Installation Data

The survey asked contractors about their current (2025) air source heat pump sizing practices,
rates at which they recommend heat pumps, and perceptions of heat pumps. It also asked for
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their 2024 unit installations and about changes in air source heat pump wholesale equipment
price and labor costs from 2023 to 2024.

This survey’s results rely on two weighting strategies described below. We calculated the 2024
installation estimates and related results using the reported equipment counts for consistency
with the distributor sales data collected for this study. We applied expansion weights to all other
data. We revised the expansion-weighting strategy to use program-tracked counts instead of the
reported counts used in the installer surveys conducted for the Baseline Indicators and 2023/2024
Update studies.

1. Reported equipment counts: The weight for a respondent is the total number of
equipment (unit) installations reported by that respondent, including sales of both
program-supported equipment and unsupported equipment, as a proxy for firm size. This
weighting approach assumes that the sample distribution of humber of installations per
installer is similar to the overall market distribution.

2. Expansion weights: The NMR Team developed expansion weights for each respondent.

First, the Team assigned every respondent a basic weight equal to their 2024 tracked
installation count.

Basic weight (Tracked count)
= Numberof 2024 in — program equipment installations

Next, the Team developed an installation inclusion factor separately for the nine strata by
installer type (residential, commercial, residential and commercial) and firm size (small,
medium, large), calculated as the total tracked installations in Massachusetts by each
group divided by the total tracked installations by the respondents in that group.

Installation inclusion factor
Total 2024 tracked installations in stratum S

~ Total 2024 tracked installations by respondent in stratum S

Finally, we calculated each respondent’s expansion weight as a product of a respondent's
tracked equipment counts and an installation inclusion factor.

Expansion weight
= (Installation inclusion factor for stratumS)
X (respondent’s tracked count)

In the installer survey fielded as part of the 2023/2024 Update study, we used 2022
program tracking data as a proxy for 2023 to calculate stratum inclusion factors, since
2023 installation counts were not yet available. We multiplied these factors by installer-
reported counts to develop expansion weights. For the current study’s installer survey, we
had access to final 2024 program tracking data and so used it to calculate stratum
inclusion factors. In this study’s survey we also expanded the sample size and included
questions about residential-sized heat pump installations in C&l and large multifamily
buildings. To reduce response burden, we asked installers to report either their residential
or their C&l/multifamily installations—but not both. As a result, we imputed installation
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counts for a larger proportion of respondents, which reduced the reliability of reported
counts. Therefore, we developed expansion weights solely on tracked installation counts.

We imputed the missing installation data for a respondent by calculating an average of all other
respondents’ installations per employee of the particular equipment type and multiplying it with
that respondent’s employee count. We applied a similar approach that uses a weighted average
of non-missing responses from all other respondents for imputing missing and “Don’t know”
responses for other survey questions. A slide deck with additional methodological detail is posted
on the PAs’ Evaluation Management Committee SharePoint site and available on request from
the EMC chair.

3.4 PY2023 PARTICIPATING RESIDENTIAL CUSTOMER SURVEY

3.4.1 Sample Frame and Data Collection

Team member M. Davis and Company collected participating residential customer data via an
online survey fielded to of 38,043 customers who installed space conditioning or water heating
equipment through the Residential Coordinated Delivery and Residential Retail sub-offerings of
the Residential Existing Buildings Initiative in 2023. To encourage response and reduce sample
bias, participants were offered a $25 electronic gift card for completing the survey. The Team
fielded the surveys from May through June 2025 and achieved a response rate of 7.7% (530
usable and complete).

Where possible we compared results from the current study’s survey with the results from PY2021
and PY2022 participant customers who responded to the same questions in the surveys of
participating residential customers fielded as part of the Baseline Indicators and Interim Indicators
studies.

3.4.2 Weighting

The Team weighted the data using relative weights. First, we assigned each participant to a single
equipment stratum with priority of assignment given to heat pumps and heat pump water heaters.
Next, we used post-stratification to create additional strata within the heat pump strata for fuel
switching and non-fuel switching.

The Team developed the relative weights by dividing a stratum’s proportion in the population by
that stratum’s proportion in the sample. All respondents in the same stratum were assigned the
same weights. The Team developed weights separately for heat pump and non-heat pump
participants.

Table 14 reports the unweighted and weighted number of 2023 respondents by equipment type,
respectively. While many respondents installed more than one type of equipment, each
respondent was also assigned a single space heating stratum and/or a single water heating
stratum. Respondents were asked space conditioning and water heating characterization
questions specific to the equipment strata to which they were assigned.
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Table 14: 2023 Participating Residential Respondents by Equipment Type
Actual

Resbondents Actual Weighted
Equipment Type por Respondents Respondents

by Equipment

_— by Stratum by Stratum
Installation

Central heat pumps 141 141 107
Ductless heat pumps without integrated controls 146 141 209
Ductless heat pumps with integrated controls 75 70 88
Ground source or geothermal heat pumps 18 18 2
Heat pump water heaters 72 70 33
Central air conditioners 55 35 25
Furnaces 39 35 43
Boilers 38 20 22
Non-heat pump water heaters 141 141 107
Total Respondents 530

" Counts do not sum to total because some respondents installed multiple equipment types.

3.5 GENERAL RESIDENTIAL CUSTOMER SURVEY

3.5.1 Sample Frame, Data Collection, and Weighting

As part of the Baseline Indicators study, the Team added a series of questions to the survey of
general residential customers fielded by Guidehouse in 2023 as part of the MA22R53-B-RBU
Massachusetts Residential Building Use and Equipment Characterization Study. For the current
study, the Team reprised these questions as add-ons to a similar study of general residential
customers that Guidehouse fielded in 2025 in conjunction with the current MA24R69-B-RBUECS
Massachusetts Residential Building Use and Equipment Characterization Study. Guidehouse
collected these data via an online Qualtrics survey to (1) an established panel of 5,515 residential
customers (the “follow-on survey”), and to (2) a total of 225,000 residential customers who were
not part of the panel (the “new customer survey”). The follow-up survey achieved a response rate
of 37.8% (2,082 usable and complete). The new customer survey achieved a response rate of
1.2% (2,749 usable and complete). Between both surveys, Guidehouse obtained a total of 4,831
usable and complete responses between January through September 2025.

During data cleaning for the saturation study, Guidehouse identified 729 respondents with
unreliable saturation. We included these respondents in this study, resulting in 5,560 usable and
complete responses, because our focus is on heat pump awareness and usage rather than
equipment saturation.

Guidehouse weighted the data using two-dimensional post-weights based on the demographic
variables that show the largest misalignment with Massachusetts population proportions from the
American Community Survey. These demographic variables were the education level and primary
language spoken in the home. For more information about the MA24R69-B-RBUECS study
methodology, see the forthcoming report from Guidehouse.
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Table 15 shows key demographic characteristics of the customers who responded to the survey
using weighted data. The survey identified customers who reported installing or owning heat
pumps and heat pump water heaters. Using this information, we grouped customers into heat
pump or heat pump water heater users (heat pump users) and non-heat pump or heat pump water
heater users (non-heat pump users). Table 16 reports the number of respondents by heat pump
type and whether they answered add-on questions. Approximately 53% of customers who
installed heat pumps without rebates agreed to answer additional survey questions.

Table 15: Demographic Characteristics of Respondents (weighted)

All respondents No HP/HPWH HP/HPWH

All respondents 5,560 4,189 1,371
No HP/HPWH 75%

Installed/owned a HP/HPWH 25%

Low Income 36% 39% 26%*
Moderate Income 11% 11% 12%
Not low/moderate income 32% 29% 42%*
No income info 21% 22% 20%
Multi-family 21% 21% 20%
Single Family Attached 32% 33% 27%*
Single Family Detached 48% 46% 53%*
Participant 8% 4% 20%*
Non-participant 92% 96% 80%*
Gasservice .
Gas Service 64% 65% 60%*
No gas service 36% 35% 40%*

* Significant difference between those with and without HP/HPWH.

Table 16: Respondents by Heat Pump Type (Unweighted)

Ducted Ductless

ASHPs ASHPs GSHPs HPWHs

Installed HP (all) 735 646 19 188
Installed HP without rebates 35 (5%) 54 (8%) 1 19 (10%)
Installed HP without rebates, answered add-on questions 16 (2%) 31 (5%) 0 11 (6%)

3.6 MARKET SIZING

The methodology for residential and commercial market sizing can be found in Appendix C Market
Sizing , section C.1 Approach to Market Sizing.
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Appendix A Update to Program Activity Indicators
Since 2022 Changes

This section lists the program activities that the PAs carry out for each sector as described in
Appendix A of the Baseline Indicators report and summarizes the extent to which the PAs have
undertaken the activities outlined in the program theory and logic model since the enhanced heat
pump support was launched in early 2022. The purpose of the activity summaries presented here
is to establish the context for attribution of any market effects from PA heat pump activities that
may be measured in the future. Appendix G of this study provides background information about
each indicator and the detailed findings on which this summary is based, including figures for
many of the findings.

Together, the results presented here show that since early 2022 the Mass Save PA and
vendor staff have undertaken the activities described in the program theory and logic
models. In most cases, the rates at which they carried out these activities increased
between 2022 and mid-2023, as program support ramped up, and have held steady since.
However, there were concerning drops from Q2 2024 through Q2 2025 in the cases of the
performance of Home Energy Assessments and of recommendations of air source heat
pumps and heat pump water heaters.

A.1 RESIDENTIAL PA-FUNDED HEAT PUMP ACTIVITY SUMMARY

The PAs undertake the following activities to encourage market adoption of residential heat
pumps. For detailed information about how these activities are intended to bring about changes
in the residential space conditioning and water heating markets, see Appendix H.

Residential customer engagement. As the Introduction describes in detail, the programs
engage residential and income-eligible customers in the market for heating, cooling, or water
heating equipment through:

¢ Running statewide and targeted heat pump marketing campaigns to inform customers
about the benefits of heat pumps and the program offerings.

o Offering a heating comparison calculator and other heat pump-related information on the
Mass Save website.

e Offering the heat pump installer network of trained and certified installers and listing the
installers on the website.

¢ Requiring free home energy assessments and program-supported weatherization, as
needed, prior to installing a program-supported whole home heat pump.

o Offering heating/cooling consultations to customers, and information to customers opting
for program-supported weatherization customers about the benefits of heat pumps and
the availability program support for them.

o Offering generous rebates and incentives for heat pumps.
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o Offering 0% interest HEAT loans to finance energy-efficient upgrades, including heat
pumps (up to $25,000)

e For low-income customers, paying all costs.

In mid-2025 the PAs launched an online Heat Pump Water Heater Marketplace that provides a
water heating calculator and information tailored to customers to help them decide among water
heating options and encourage them to consider a heat pump water heater. The NMR Team
expects to report on Heat Pump Water Heater Marketplace activity in the next heat pump market
effects update study.

Below we present a record of activities targeted to the residential sector. For complete results,
including all figures and tables, see Appendix G (in the standalone document Appendices G —L).

Evidence of customer engagement activities

1. Decarbonization consultations. After rapid growth in the number of decarbonization
consultations in 2022, these have held steady through Q2 2025 (Figure 20).'® Heat
pumps have been discussed at all consultations since Q1 2024. The leveling-off of
decarbonization consultations suggests that the implementer may have hit their
operational maximum with the available budget.

Figure 20: Number of Decarbonization Consultations by Quarter
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. 93 61 Missing Data
Q1 Q2 Q3 Q4 Qi1 Q2 Q3 Q4 Q1 Q2

Q1 Q2 Q3 Q4
2022 2023 2024 2025

u Consultations with Discussions of HPs m Consultations without Discussion of HPs

Of the two vendors that reported Home Energy Assessment (HEA) activity, one started
providing data for the first time in only in Q3 2024. For this reason we present the vendors’
HEA-related data here and for items 2 and 3 separately.

Note that the results presented here do not include the work of Home Performance
Contractors (HPCs). Going forward the Team will include HPC activity in this reporting.

9 Formerly called “heating and cooling consultations.”
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2. Home Energy Assessments (HEAs) performed. Vendor 4 conducted a relatively
steady number of Home Energy Assessments from Q1 2022 to Q2 2024, with a sharp
decline in Q3 2024 and a slower decrease again in Q1 and Q2 2025, likely due to
implementation of a new program field tool (Figure 21). By comparison, Vendor 5
conducted a relatively constant number of HEAs from Q3 2024 to Q2025 (Figure 22).
The changes Vendor 4 reported beginning in Q3 2024 appear to be due, at least in part,
to implementation of a new program field tool in August 2024. In transitioning to the new
tool, Vendor 4 temporarily removed HEA staff from the field for training purposes. When
staff re-entered the field, it was on a lighter schedule as they accustomed to the new tool.

While the numbers of HEAs performed fluctuate over time, the percentages of HEAs that
each performed in Hard-to-Reach (HTR) communities held steady over time (around 20%
for Vendor 4 and around 50% for Vendor 5). The difference in how often Vendor 4 and
Vendor 5 conduct HEAs in HTR communities is likely due to, at least in part, differing
demographic characteristics of their service areas.

Figure 21: Vendor 4 HEAs by HTR Community Status and Quarter
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Figure 22: Vendor 5 HEAs by HTR Community Status and Quarter
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3. Number of ASHP recommendations. After hovering around 5,000 per quarter for
more than two years, in Q3 2024 Vendor 4 Energy Specialists began recommending
ASHPs much less often during HEAs, sliding to just 679 in Q2 2025. This substantial
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drop appears to be due at least in part to the implementation of the new program
field tool. (Figure 23) Vendor 5’s recommendations also dropped during most of the
last four quarters, ending with a rise in Q2 2025 (Figure 24). The Vendor 4 decrease
is likely in part due to a new program field tool that they implemented in Q3 2024. The new
tool negatively impacted how often Energy Specialists recorded their heat pump
recommendations, because creating a heat pump recommendation in the tool can
produce adverse impacts to weatherization savings estimates. According to Vendor 4, the
issue is in the queue to be corrected, though a timeline for the resolution has yet to be
specified.

Figure 23: Vendor 4 Air Source Heat Pump Recommendations,
by HTR Community Status and Quarter
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Figure 24: Vendor 5 Air Source Heat Pump Recommendations,
by HTR Community Status and Quarter
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4. Heating Comparison Calculator use. After a period of growth, Heating Comparison
Calculator web page views have remained steady for the last four quarters. The total
number of Heating Comparison Calculator web page views increased by 170% (from
2,422 t0 6,524) from Q1 2022 to Q2 2024, and since then has held relatively steady with
a small downturn in Q2 2025.

5. HEAT loan approvals. From 2022 through 2024 the total number of approved HEAT
loans for heat pumps per year grew 20%, from 13,359 to 16,076. In this time the
percentage of approved loans for heat pumps made to customers in HTR
communities increased from 17% to 19%.

6. Percentages of HEAs in HTR communities. The percentages of HEAs conducted in
communities designated by the DPU as "Targeted Hard-to-Reach” (HTR)
communities?’ held steady since Q1 2022, hovering between 18% and 21% for Vendor
4 between Q1 2022 and Q2 2025 and between 48-49% for Vendor 5 between Q3 2024
and Q2 2025. The differences are likely due to the demographic characteristics of each
vendor’s service area.

7. Percentage of HPIN installer companies in HTR communities. After a period of
growth, the percentage of HPIN companies in HTR communities has held steady.
The percentage of HPIN installer companies located in HTR communities is holding
steady at 28% after having grown from 21% in Q1 2022 to 28% in Q2 2024.

Residential supply-side engagement. The programs engage installation contractors and work
to increase the percentage of contractors trained to install heat pump equipment correctly by:

e Providing on-line training on demand through the Mass Save Energy Efficiency Learning
Center.

¢ Reaching out to manufacturers to provide information about the program to use in their
trainings, and offering the time of program staff to speak at their trainings.

e Providing Mass Save virtual trainings in heat pump technology.

e Establishing the Heat Pump Installer Network (HPIN), which requires installers to take
training to participate in the HPIN, and listing participating installers on the website.

e Requiring HPIN participation for customers to be eligible for a rebate or access to HEAT
loan financing.

¢ Providing contractors with informational materials via trade ally campaigns and supplying
brochures for contractors to use with customers.

20 HTR communities are those in municipalities that are (1) served by an electric and/or gas PA; (2) contain at least
one environmental justice census block as defined by the Massachusetts Executive Office of Energy and Environmental
Affairs (EEA) Environmental Justice Policy; and (3) have historically low program participation rates. See Appendix G
for more information about the designation of HTR communities.

NMVIR 88

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

The programs also encourage distributors to enroll in the PAs’ midstream offerings and offer
instant discounts on heat pumps to contractors to pass along to customers, and both distributors
and manufacturers to host heat pump trainings including program information. For evidence of
cross-cutting engagement, refer to A.2 Cross-Cutting PA-Funded Heat Pump Activity Summary.

Evidence of residential supply-side engagement activities

1.
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After explosive early growth, the number of HPIN installers continues to increase
steadily. The PAs launched the Heat Pump Installers Network (HPIN) in 2022. In Q1
2022, 316 HPIN installer companies joined the HPIN database. From Q1 2022 to Q2 2025,
the total number of HPIN installer companies listed in the database, including those who
install C&l equipment only, has grown sevenfold, from 316 in Q1 2022 to 2,158 in Q2
2025. Close to 100% of HPIN installer companies install either just residential or both
residential and C&l heat pump equipment. (Figure 25)

Figure 25: Number of HPIN Installer Companies by Sector and Quarter
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' Data missing from January 2022.

CROSS-CUTTING PA-FUNDED HEAT PumP ACTIVITY SUMMARY

Many of the PA-funded heat pump marketing and outreach and heat pump installer training
promotional activities were conducted for both residential and C&l sectors and could not be
disaggregated by sector.

Below we present a record of activities targeting both the residential and commercial sectors. For
complete results, including all figures and tables, see Appendix G.

Evidence of cross-cutting customer engagement activities
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1. Mass Save website use continues to be steady. From Q1 2022 and Q2 2025 the
number of page views on the Mass Save website remained the same, while the number
of sessions and new users increased marginally.

Evidence of cross-cutting supply-side engagement activities

1. Vendor staff have continued to contact manufacturers regularly. The PA staff have
consistently attempted outreach to manufacturers between 12 and 25 times each quarter
from Q1 2022 to Q2 2025to keep them informed of Mass Save heat pump offerings and
gather insights into the market and manufacturer-led installer engagement events. Staff
have reached between eight and 20 companies.

2. Since a reset due to a change in approach to deeper engagement with distributors
in 2023, PA vendor outreach to distributors has increased steadily. Between Q1 2022
and Q3 2023, two vendors conducted outreach to roughly 80 distributors, engaging in 600
to 800 distributor visits per quarter. The rates of outreach dropped starting in mid-2023
when the number of vendors conducting outreach was reduced to one and the outreach
approach changed to focus on deeper engagement with management-level staff and less
on dropping off marketing materials at branches. Since the changes in Q3 2023, the
vendor has gone from 50 visits per quarter to 299 visits in Q2 2025. (Figure 26)

Figure 26: Number of Distributor Outreach Efforts by Quarter
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3. The number of free virtual heat pump trainings offered through the Energy
Efficiency Learning Center has continued to grow. The number of free virtual heat
pump trainings offered through the Energy Efficiency Learning Center each quarter
increased from three residentially- and zero C&l-focused courses in Q2 2022 to six
residentially- and two C&l-focused courses in Q2 2025. Similarly, heat pump courses
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applicable to both the residential and C&l sector increased from two in Q1 2024 (the first
quarter they were offered) to seven in Q2 2025.

4. Attendance at free virtual heat pump trainings for residential equipment has
declined substantially since the rush of installers taking classes when Mass Save
required residential customers to use HPIN installers to qualify for a heat pump
rebate. Attendance at C&l trainings has held steady over time. Attendance at free
virtual heat pump trainings offered through the Energy Efficiency Learning Center has
fluctuated over time, increasing from 556 in Q2 2022 to 2,176 in Q1 2023 for residentially
focused courses, and then declining precipitously in Q2 2023 to 782. Between Q3 202-24
and Q2 2025 attendance declined from 226 to 96. This appears to be related to the Mass
Save requirement for residential customers to use a HPIN-participating installer in order
to be eligible for a rebate, which took effect in 2023.(Figure 27) The attendance for C&l-
focused courses has held steady since 2022. The attendance of those courses applied to
both the residential and C&l sectors has increased over time. This is expected since in Q1
2024 two of these courses were offered, whereas by Q2 2025, seven of these courses
were offered.

Figure 27: Mass Save Energy Efficiency Learning Center Free Virtual Heat Pump
Trainings, Number of Attendees at Residential Trainings

Courses Offered 0 3 5 5 6 6 Missing 6 6 6 6 6 6

2500
2,176

1,888
1,238
782
556
405
I 226 181 190 184 96
0 0 Missing data . HEE -

Q1 Q2 Q3 Q4 Q1 Q2 Q@ Q@4 Q1 Q2 Q@ @4 Q1 Q2
2022 2022 2022 2022 2023 2023 2023 2023 2024 2024 2024 2024 2025 2025

Heat Pump Courses
- N N
o (é2] o
o o o
o o o

Attendees Across Residential
()}
o
o

5. The average rate at which PA staff were present for manufacture- or distributor-led
trainings has held steady over time since the initial ramp up period in 2022.

6. Since the PA vendors changed how they engage with installers in 2024, the level of
installer outreach has been relatively steady. PA vendor staff engaged in targeted and
intermittent installer outreach from Q1 2022 through Q1 2024. The installer outreach
ceased to be intermittent (i.e., regularly occurred) from Q2 2024 to Q2 2025. Early and
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intermittent engagement efforts (in 2022 and 2023) supported the growth of HPIN. Efforts
in 2024 and 2025 focused on offering dedicated account manager support on heat pumps
to installers and on HPIN, as well as connecting with the top installers residential and C&l
installers.
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Appendix B Residential Market Effects Indicators

The research approach established in the Baseline Indicators study assesses programs
according to the program team’s predefined theory of how and why the program should work,
presented in Appendix A of the Heat Pump Market Effects Indicators Baseline & Interim Studies
Final Report. Per that approach, the Baseline Indicators and Interim Indicators studies established
the indicators to be tracked over time and provided baseline measurements. The Interim
Indicators and 2023/2024 Update studies provided second measurements for many of them, and
the present study re-measured most of them.

B.1 CHANGES IN INDICATORS OF RESIDENTIAL OUTCOMES SINCE BASELINE
MEASUREMENTS

Table 17, Table 18, and Table 19 below present the direction and magnitude of changes in the
indicators of the outcomes expected in the residential space conditioning and water heating
markets from program support since the initial or “baseline” measurements. Note that the initial
measurement for each indicator varies by the source of the data and the focus of measurement.
The tables show changes for short-term, medium-term, and long-term outcomes, respectively.
For each outcome, the tables show the indicator(s) by which the evaluations are measuring
progress towards the outcome, and for each indicator, they show a visual summary of the
direction, significance, and magnitude of the change in its value(s) from the baseline. For each
outcome the tables also shows the Team’s assessment of whether there is a preponderance of
evidence for the outcome having moved since the baseline in direction predicted by the program
theory, or against it, as described in Qualitative Evidence of Attribution: Progress Towards
Expected Outcomes in the Residential Market in Section 2. Since many of the indicators were
measured by equipment type, the tables show the results by type. The “Other” column shows
results that are not specific to a particular type of equipment.

Detailed results for indicators measured as part of this study follow the tables.
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Table 17: Direction & Magnitude of Changes in Residential Outcomes Indicators Since Baseline Measurements — Short Term
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Outcomes Indicators Measured From Baseline  (combined ASHP ASHP HPWH Other of Evidence
onl ducted &
\
ductless)
Short Term
Customers without HP or Al Types
Percentage of customers aware of heat pumps that
HPWH & aware of HPs
learned about heat pump by type through channels - .
associated directly with Mass Save who participated in
A ! trectly wi v PY2021, PY2022, PY2023
All types
Percentage of customers aware of heat pumps that
General customer
learned about heat pump by type through channels ati £ HP.
associated directly with Mass Save population aware o s
Participating customers
A Percentage of customers with ASHP/GSHP who indicated |WNe installed ASHPs
Increased customer awareness and A2 that contractors advised them on importance of i
. oo X N X General customer In predicted
underst'andlmg of ASHP/G.SHPs/HPs'and weatherization prior to installation population that installed a direction
weatherization, and associated benefits of X
HP without program
both
support
Participating customers
without HP or HPWH
Percentage of customers aware of heat pumps for space
conditioning; percentage of customer aware of heat pumps
for water heating General customer
A3 ) ;
population (with and
without HPs)
General customer
Percentage of customers aware of heat pumps for space )
o population aware of HPs
conditioning that know they can both heat and cool f e
or space conditioning

DAVIR
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Equipment Type

Previous, No All ASHP
New, or Ducted Ductless Other Preponderance

Outcomes Indicators Measured From Baseline  (combined P e HPWH of Evidence

Only ducted &
ductless)

Short Term

Participating customers
who installed ASHPs

Participating customers

who installed ASHPs by |HaVe baseline Mixed
. only (Against
B displacement type predicted
Cust/c:smers are satlsﬂgd with heat <action s Participating customers direction for
pumps .ustomers entering hgatlng er B1 Percentage customer satisfaction/Net Promoter Score who installed HWPHs ASHP: in
water heating market hear positive reviews .
from customers with HPs Participating customers  |Have baseline predicted
who installed GSHPs only direction for
General customer HPWH)
population who installed a Incon-
HP without program clusive
support
Cc - .
Increased availability of HP c1 Rates of att_enc_iance at manufacturer-offered trainings Manufacturers In ;?redllcted
(measured in first study only) direction

training/certification

See next page for medium-term indicator results.
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Table 18: Direction & Magnitude of Changes in Residential Outcomes Indicators Since Baseline Measurements — Medium

Outcomes

Indicators

Term

Measured From

Medium Term

Installers who have taken

Previous, No
New, or
Baseline

Only

All ASHP
(combined
ducted &
ductless)

Equipment Type

Preponderance
of Evidence

Ducted
ASHP

Ductless
ASHP

HPWH Other

DAV

D . L
Increased number of contractors trained ) ) virtual heat pump training In predicted
K D1 [Number of program-trained installers by heat pump type courses through the Mass . .
on heat pumps and importance of - direction
- Save Energy Efficiency
weatherization .
Learning Center
E E1 Number of contractors who say they have received training Participating installers Have baseline
Increased number of ASHP contractors on installing integrated controls for use with DMSHPs pating only Not yet
trained in |nsta|lat|orl1 of integrated controls Contractor confidence in the effectiveness and reliability of e Have baseline measured
for use with DMSHPs E2 | . Participating installers
integrated controls for use with DMSHPs only
&1 Same as A2 (Percentage of customers indicating that
A2) ASHP/GSHP contractors advised them on importance of See A2
weatherization prior to installation)
G2 Rate at yvhl_ch heatl pump equipment passes post- Not yet measured
installation inspection
What installers consider when right-sizing heating/cooling systems:
Frequency of Performing Manual J Calculations to
Determine Heating and Cooling Load (rate at which e
. Participating installers
contractors said that they always or almost always perform
Manual J calculations for sizing whole home systems)
Primary Method Company Uses to Size Air Source Heat
Pumps for Whole-home Installations (installers report Particinating installers
always or almost always using Manual J, S, or D for ASHP pating
sizing)
G System Selection vs. Load Calculations (Installers report .
Contractors educate customers on they select systems as close as possible to Manual J load |Participating installers In predicted
weatherization as needed and install HPs : direction
calculations)
correctly Quality of Data Entered into Manual J Load Calculations
G3 (contractors report gathering detailed data to enter into Participating installers @

Manual J load calculations)

MANUAL D (Frequency of Performing Manual D
Calculations: always or almost always perform Manual D
for ASHPs that will serve all or almost all of an existing
home and involve ductwork)

Participating installers

Manual D

5

MANUAL S (Frequency of Performing Manual S and
Manual D Calculations: always or almost always perform
Manual Sfor ASHPs that will serve all or almost all of an
existing home)

Participating installers

Manual S

O

Frequency of Using Professional Judgement to
Supplement Manuals J and S Recommendations (rarely or
never use professional judgment to supplement the
recommendations from Manuals J and S)

Participating installers

Have baseline
only
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Equipment Type

Previous, No

DIV

All ASHP
. New, or - Ducted Ductless Preponderance
Outcomes Indicators Measured From Baseline  (combined ASHP ASHP HPWH Other of Evidence
ducted &
Only
ductless)
Medium Term
Contractor assessment of ASHP full displacement ability From ASHP | From ASHP
HA (Somewhat or strongly agree Cold—cllrr_late air source heat Participating installers
pumps are good full replacements for oil, propane, and gas
heating systems”) Mixed (In
H Contractor assessment of ASHP full displacement ability: From ASHP | From ASHP predicted
High contractor confidence in ability of H1 son:ewhathor \t{ery Satl;fled with AtShHP akb;lllt); :jo meet Participating installers duc::z:tl:;HP.
HPs to meet all customer customer heating needs even on the coldest days no change ’
heating/cooling/water heating needs Contractor assessment of ability of HPWHSs to meet e
H3 | customer water heating needs Participating installers ducted ASHP &
Rate at which contractors advise against using ASHPs for HPWH)
H4 heating (Spmewhat or strongly agree that in cold chmat.es, Participating installers
ductless air source heat pumps should be used for cooling
only)
| Number of distributors indicating a change in stocking In predicted
Shifts in distributor inventory and stocking 1 and/or inventory practices in the prior year to accommodate |Participating distributors ﬁ dFi)rection
practices heat pumps
J s . .
Increased supply chain resources devoted |  J1 .Numl?e.r of heat pump manufacturers indicating an increase Manufacturers n '?md'.ded
in trainings direction
to MA heat pump market
K — . .
Distributors and HVAC contractors K1 Percentage of distributors and/or installers who say they Distributors Have baseline Not yet
: promote integrated controls only measured
promote integrated controls
Percent of customers indicating they weatherized their s
L1 . L . . . Participating customers
L home in anticipation of or along with heat pump installation
Increased customer demand for heat B : PYTE——— herzed Thi In predicted
pumps and concurrent weatherization hercelinagetloi mftom:;rs ml |cath?htheytweat e_”ZT ”t rew direction
measures L2 ome in anticipation of or along with heat pump installation, Participating customers
after interacting with heating comparison calculator or
consultations with installers
Rate of contractors self-reporting they recommend ASHPs
M1 |for heating or HPWHSs for water heating ("often" or "always" |Participating installers
in situations where it would be appropriate)
Contractors | ,M | d HP Rate of contractors self-reporting they recommend ASHPs In predicted
ontractors increasingly recommen S| M1 |for heating or HPWHSs for WH (“Somewhat” or “strongly” Participating installers O direction
for heating/water heating agree that their company regularly recommends them)
Rate of participant customers reporting that contractor o
M2 recommended ASHPs/GSHPs for heating Participating customers
N From ASHP | From ASHP
Contractor confidence designing, selling, N1 S;E?gg:]ocne%fer;?a:].’;ums’)eﬁ%ntrzt:gr_i'sr;:;f:“r;%ztlgh :ivzl of Participating installers ﬁ In d'?:e dt'id:d
and installing ASHPs/GSHPs/HPWHSs ! 'gning, sefling, and instafling heat pump ectio
o o1 Percentage of contractors who started installing HPs in Particioating installers Incon- ﬁ In predicted
New heat pump market entrants 2022 or later pating clusive direction
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Outcomes

Indicators

Measured From

Longer Term

Proportion of customers indicating preference for heat
pumps over non-HP heating and cooling equipment/water

Previous, No
New, or
Baseline

Only

MA25X02-BB-HPMEI2024 FINAL REPORT

Table 19: Direction & Magnitude of Changes in Residential Outcomes Indicators Since Baseline Measurements — Longer-Term
Equipment Type

All ASHP
(combined
ducted &
ductless)

Ducted
ASHP

Ductless
ASHP

HPWH

Other

Preponderance
of Evidence

Customer callbacks - Somewhat or very satisfied

Participating installers

heating equipment
Q ing equip General residential @ Against
Increased customer preference for Q1 customers without HP or redicted
ASHP/GSHP/HPWH over non-HP heating *Keep existing system, no CAC predici
) ) . HPWH direction
and cooling or water heating equipment
*Removed existing system, no CAC
Percentage of program participants who installed DMSHPs
R R1 Lv'let:t;:tegrated controls who report using DMSHPs for Participating customers @ Against
Customers with delivered heating adopt 9 - - predicted
heat pumps with integrated controls Rate at Yvh|ch cu.stomers use integrated control to . o direction
R2 |automatically switch between heat pump and other heating |[Participating customers
system
st Proportion of heat pump customers indicating a high level of | Participating customers
reliance on HPs for heating who installed ASHPs
Proportion of heat pump customers indicating a high level of General reSIden-tlaI
S1 ) . customers who installed
reliance on HPs for heating
S ASHPs .
High customer reliance on AS/GS HP for Proportion of heat pump customers indicating a high Participating customers In predicted
i i S2 | relance for both heating and cooli ith ASHP direction
both heating and cooling relance for both heating and cooling wit]
2 Proportion of heat pump customers indicating a high General residential O
relance for both heating and cooling customers with ASHP
s3 Percentage of participants opting for full versus partial General residential
displacement (previously reported in H2) customers with ASHP
Customer perception of home comfort when heating with
T1
B1 heat pumps (measured as B1, Percent customer See B1
&1 satisfaction/Net Promoter Score)
Percentage of contractors indicating high level of satisfaction with following aspects of
heat pump equipment:
Ease of installation - Somewhat or very satisfied Participating installers O O
T Overall performance - Somewhat or very satisfied Participating installers {} O In predicted
Market satisfaction with heat pumps | | direction
T2 | | | !

vs. ASHP | vs. ASHP
Maintenance requirements - Somewhat or very satisfied Participating installers O ﬁ
vs. ASHP | vs. ASHP

Ability of cold-climate systems to meet customer space
heating needs even on the coldest days or of HPWHSs to
meet water heating needs - Somewhat or very satisfied

Participating installers

&%

oL@

DNV

98




Outcomes

Indicators

Measured From

Previous, No
New, or
Baseline

Only

All ASHP
(combined
ducted &
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Equipment Type

Ducted Ductless Preponderance
ASHP  AsHp  HPWH  Other = cr idence

Longer Term

ductless)

U

Improved heat pump purchase &

Average or range of upfront equipment cost, installation

Residential customer

rate units versus percent installed in low-income units

installation cost competitiveness vis-a-vis N . invoices from program- Incon- .
R X . U1 |cost, weatherization measures, and electrical upgrades X . . Inconclusive
conventional heating and cooling . ) . supported HP installations clusive
. . . required for heat pump installation X
equipment or conventional water heating & web-scraped price data
equipment
W1 emmamsed s ors O P rcors T
w 9 In predicted
Equit - its i i _ direction
y W2 Percentage of program-supported units installed in market Program tracking data ﬁ ﬁ

DAVER
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B.2 RESIDENTIAL INDICATOR VALUES MEASURED IN THIS STUDY

Here we list each of the outcomes expected in the residential market per the program theory, and
if an associated market progress indicator was measured for it as part of this study, the resulting
value. For the values measured in the first two studies, see Section 5, Market Effects Indicators,
of the Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report. For the
values measured in the 2023/2024 Update study, see Appendix B of the Heat Pump Market
Effects Indicators Update for PY2023/2024.

Note that to avoid redundancy, all the key results from the participating residential
customer survey and the general residential customer survey are presented here, not in
Appendix E with the installer and distributor results. This is because all the key results from the
customer surveys serve as market progress indicators. The following additional results from these
surveys are available in Appendix E., section E.4.5.: Figures showing awareness of heat pumps
by income, how customers use their previous heating system in partial displacement scenarios,
and the influence of the Mass Save rebate, the federal tax credit, and other factors on the
customer decision to install a heat pump.

To help differentiate between the year of residential customer participation and the year the
survey result represents, when we report customer survey results we refer to each group of
responding customers who participated in the Residential Coordinated Delivery and Residential
Retail initiatives of the Residential Existing Buildings Program by their year of participation
(PY2021, PY2022, or PY2023). We refer to each group of general residential customer
respondents by the year in which the survey to which they responded was fielded.

The installer results are from surveys of residential HVAC and water heating installers whose
firms installed program-supported heat pumps through the Residential Coordinated Delivery or
Residential Retail initiatives in PY2021, PY2023, or PY2024, or had joined the HPIN before the
survey was fielded. These surveys asked installers about their sales and rates of installation in
various scenarios for the year in which they participated, and about their heat pump installation
practices and perspectives on heat pumps for the year in which the survey was fielded. Thus,
where we report on installer practices or perspectives on heat pump equipment or markets, we
refer to the year in which the survey was fielded rather than the year in which the responding
installers participated (Table 20).

Table 20: How this Report References Installer Group Based on Type of Question
Installer Surveys: Year of Focus by Topic

Installation Units & Rates Practices & Perspectives
Baseline Indicators PY2021 2023
Interim Indicators PY2023 2024
PY2024/2025 PY2024 2025

Note that some of the indicator results presented in this section are from the 2023 and 2025
general residential customer surveys, which were conducted by Guidehouse. These two surveys
drew their sample from different sample frames. This difference may complicate comparisons
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between the two surveys. Consequently, trend analyses based on these panels should be
interpreted cautiously, recognizing that some observed differences may reflect sample frame
changes rather than true shifts in the population.

We use the terms “contractors” and “installers” interchangeably. Survey results are weighted
unless otherwise noted. When sample sizes allowed, we tested for significant differences between
respondent groups. All tests of statistical significance are at the 90% confidence level.

Indicator A1. Percentage of customers aware of heat pumps that learned about heat
pump by type through channels associated directly with Mass Save: Measured as the
percentage of respondents who reported learning about heat pumps through a Mass Save
program, audit, mailing, or website.

>

The PY2023 participants with space conditioning or water heating equipment other
than a heat pump most frequently said they learned about heat pumps and HPWHs
through a Mass Save program audit, mailing, website, or their Program
Administrator’s website or bill inserts (33%), higher (but not significantly so) than
PY2021 participants (21%). The base for this measurement is participants with space
conditioning or water heating equipment other than a heat pump who were aware of heat
pumps. Due to the ending of initiative support for non-heat pump space conditioning and
water heating equipment in August 2024, PY2023 is the last cohort of program participants
for which this indicator can be measured over a full program year.

The percentage of general residential customers who were aware of heat pumps
and learned about heat pumps and HPWHs through a Mass Save program audit,
mailing, website, or their Program Administrator’s website or bill inserts was
essentially unchanged (21% in 2023 and 22% in 2025).

Indicator A2 (G1). Percentage of customers with ASHP/GSHP who indicated that
contractors advised them on importance of weatherization prior to installation:
Measured as the percentage of respondents who reported their contractor spoke to them
about weatherizing their home -either advising them to or did not recommend more.

>

NVIR

The rate at which PY2023 participants who installed an air source heat pump
reported that their contractor talked to them about weatherization is significantly
higher than among PY2021 participants, but only for ductless systems. The rate at
which PY2023 participants who installed ductless heat pumps reported that their
contractor talked to them about weatherization (i.e., recommended weatherization or said
customer homes were already weatherized enough) prior to installing a heat pump was
significantly higher (69%) than among PY2021 (47%) and PY2022 (55%) participants. For
ducted heat pumps, the rates were notably but not significantly higher (from 50% among
PY2021 participants to 59% among PY2022 and 64% among PY2023). (Figure 28)

The rate at which general residential customers who installed a heat pump without
Mass Save support and reported that their contractor talked to them about
weatherization is significantly higher than the 2023 baseline. In 2025, general
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residential customers who reporting having installed a heat pump without Mass Save
support said that contractors talked to them about weatherization at rates higher, but not
significantly so, than general residential customers in 2023 (50% in 2025 versus 34% in
2023).

Indicator A3. Percentage of customers aware of heat pumps for space conditioning;
percentage of customer aware of heat pumps for water heating: Measured as the
percentage of respondents who reported being aware of heat pumps for both heating and
cooling/ heat pumps for water heating.

The Baseline Indicators study presented awareness of heat pumps among general residential
customers only for customers without a heat pump. Here we present results for all customers
regardless of whether they have a heat pump.

>

Awareness of heat pumps for space conditioning among general residential
customers increased statistically significantly between 2023 and 2025. Among
general residential customers the increase appears to be driven by respondents in
single-family detached homes and in multifamily homes. General residential
customers’ awareness in 2025 (64%) was statistically significantly higher than in 2023
(57%), a 7% increase. Additional analysis of the data show that the increase was primarily
driven by respondents in single-family detached homes, which rose significantly from 71%
in 2023 to 81% in 2025, and by those in multifamily homes, which increased significantly
from 37% to 42. Awareness increased among general in single family attached homes
(from 44% in 2023 to 46% in 2025), though this change was not statistically significant.
(Figure 29) (For additional results, including differences in awareness by income and
awareness among participating customers without a heat pump, see E.4.5.1Awareness
of Heat Pumps.)

From 2023 to 2025, awareness of heat pumps for water heating increased
significantly among all general residential customers (from 32% in 2023 to 40% in
2025). (Figure 30)
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Figure 28: Contractor Recommended Weatherizing Before Installing Heat Pump
or Said My Home Was Already Weatherized Enough (Participating Customers)

(Base: Participating customers who installed an ASHP with Mass Save support)

Did your contractor recommend that you weatherize your home before installing your heat pump?

100%
50%
50% W47%
0%
PY2021
(CHP n =180,
DHP n = 302)

DNV

59% @ 55%

PY2022
(CHP n = 160,
DHP n = 284)

mCHP mDHP

*vs. *ys.

PY2021 PY2021 &
n29

64% [ 69%

PY2023
(CHP n = 141,
DHP n = 211)
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Figure 29: Awareness of Heat Pumps for Space Conditioning Among All General

All
detached Multifamily =~ Respondents

Single family ~ Single family
attached

Percentages may not sum to 100% due to rounding

Gen. Res.
Cust. 2023
(n=5,541)
Gen. Res.
Cust. 2025
(n=4,831)
Gen. Res.
Cust. 2023
(n=740)
Gen. Res.
Cust. 2025
(n=930)
Gen. Res.
Cust. 2023
(n=3,558)
Gen. Res.
Cust. 2025
(n=2,601)
Gen. Res.
Cust. 2023
(n=1,243)
Gen. Res.
Cust. 2025
(n=1,300)

Residential Customers, by Dwelling Type

(Base: All respondents)

6%

o, MAEL
6% 2023

8%

o, MAEH
e 2023

4%

*vs.
3% 2023
8%

9%

Figure 30: Awareness of HPWHs Among All General Residential Customers

Percentages may not sum to 100% due to rounding

Gen. Res.
Customer 2023
(n=5,541)

Gen. Res.
Customer 2025
(n=4,831)

DNV

(Base: All Respondents)
Before today, had you heard of heat pump water heaters?

mYes mNo mDon't know
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B. Customers are satisfied with heat pumps/Customers entering heating or water
heating market hear positive reviews from customers with HPs

Indicator B1. Percentage customer satisfaction/net promoter score (also stands in for T1).
Measured as the net promoter score (NPS). The NPS measures a customer's willingness to
recommend a company's product or service and stands in as a measure of satisfaction. NPS is
measured on a scale of -100 to +100. Scores above zero are “good,” above 20, “favorable,” above
50, “excellent,” and above 80, “world class.” In addition to the score, calculating NPS also yields
the percentage of “detractors” (i.e., unhappy customers who might spread negative views about
a product or service) (Qualtrics, 2025). Both the survey of residential customers who participated
in PY2023 and the general residential customer survey included questions to assess NPS.

NPS from Participating Customers

>

In 2025, PY2023 participants’ ASHP Net Promoter Scores (NPS) saw a significant
decline, shifting from the “excellent” ratings recorded in 2023 among PY2021
participants and in 2024 among PY2022 participants to a more modest
“favorable” level. HPWHs continued to be in the “excellent” range, as were
GSHPs, which for the first time had enough respondents to warrant reporting.
Figure 31 shows NPS values for central heat pumps dropped from +66 in 2023 and
+55 in 2024 to +29 in 2025, ductless heat pumps dropped from +65 in 2023 and +63 in
2024 to +29 in 2025. In 2025, heat pump water heaters garnered a +62 NPS from
PY2023 participants, higher than from PY2021 participants (+54), but statistically
insignificant, and essentially the same as from PY2022 participants (+62). The 2025
GSHP score was +67. (Figure 31)
1. Fewer participants promoted the heat pumps in 2025, while more became
detractors, and the share of passives remained unchanged.
2. Note that PY2023 participants were surveyed after they had experienced two

full heating seasons, versus one full heating season for PY2022 participants.

It also seems likely that the PY2021 cohort included a higher share of early

adopters than the PY2022 and PY2023 cohort.
In 2025, ductless HPs installed in full displacement scenarios in 2023 garnered
significantly lower NPS scores (-7) than those installed in partial replacement
scenarios (+43). In full displacement scenarios, ductless HPs had positive NPS
for oil and propane systems (+15), but negative NPS for gas systems (-25). NPSs
for central HPs and GSHPs did not vary significantly by displacement type. Sample
sizes are too small for statistical significance testing for NPS scores by displacement
and fuel type. (Figure 32, Figure 33)

NPS from Non-participating Customers

The 2025 general residential customer survey obtained measurements of NPS by
equipment type from residential customers who reported having installed an ASHP, CAC,
furnace, or boiler without receiving a rebate or discount from Mass Save. This self-report
may not have been correct. In addition, there is no way to know what percentage, if any, of
the ASHP systems in these customers’ homes were cold-climate systems.
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The respondents who were asked these questions differed by year. Respondents to the
2023 survey include customers with an installed heat pump, regardless of the year of
installation. Respondents to the 2025 survey include only those customers who installed
their heat pumps in 2023 or 2024.

» From 2023 to 2025, ductless heat pumps NPS values declined somewhat from
+31 (favorable) in 2023 to +19 (good) in 2025. While the NPSs from general
residential customers who installed a central heat pump without program
support jumped significantly from a “good” (+8) to an “excellent” (+54) level,
this result should be interpreted with caution due to the small sample size and
wide confidence intervals. Sample sizes were too small to report NPS by
displacement type. NPS for heat pump water heaters is not shown due to very small
sample sizes (Figure 34).

Figure 31: Participant NPS Values by Heat Pump Type & Year of Participation
(Base: Participants who installed a heat pump or HPWH with program support)
Using a scale of 0 to

0, where 0 means ‘extremely unlikely’ and 10 means ‘extremely likely’, how likely are you to recommend a heat
pump/ HPWH to a friend or family member?

NPS scale is -100 to +100.

PY2021 (n=180) P 66159, 72]

% PY2022 (n=160) D 455147, 63]
PY2023 (n=141) B 25115, 37) P‘\I(;b ';‘2’2021 and
PY2021 (n=302) D 65159, 70]
% PY2022 (n=184) D 6357, 70]
» PY2023 (n=f21) B +29 (20, 38] a::':\:{zzoozz;
BT PY2023 (n=18) D 67 [44, 89]
PY2021 (n=87) P +54 42, 65]
% PY2022 (n=37) P 61145, 78]
T pyvaozs (n=70) B 62150, 75]
-100 -50 0 50 100

Categories with fewer than ten respondents were omitted from analysis. Ninety percent confidence intervals are
reported in brackets.

* Indicates the value is significantly different at the 90% confidence level from that of the year, equipment type, or group
named.
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Figure 32: PY2023 NPS Values by Heat Pump and Displacement Type
(Base: Participants who installed a heat pump or HPWH with program support)

Using a scale of 0 to 10, where 0 means ‘extremely unlikely’ and 10 means ‘extremely likely’, how likely are you to
recommend a heat pump/ HPWH to a friend or family member?

NPS scale is -100 to +100.

Full (n=39) B 2816, 51

o

I

©  Partial (n=76) B 27112, 42)

0 Full (n=52) 727,141 B

© Partial (n=103) B 43130, 55]
T *vs. Full
ga Full (n=15) P 67 41, 92]

-100 -50 0 50 100

Categories with fewer than 10 respondents were omitted from analysis. Ninety percent confidence intervals are
reported in brackets.

* Indicates the value is significantly different at the 90% confidence level from that of the year, equipment type, or
group named.

Figure 33: PY2023 NPS Values by Heat Pump, Displacement, and Fuel Type
(Base: Participants who installed a heat pump or HPWH with program support)

Using a scale of 0 to 10, where 0 means ‘extremely unlikely’ and 10 means ‘extremely likely’, how likely are you to
recommend a heat pump/ HPWH to a friend or family member? NPS scale is -100 to +100.

[0 .
c Gas furnace or boiler
=9 _ (n=21) BN <282, 57]
L %_ c Oil and propane furnace _ +55[21 89
o 2 and boiler (n=13) [21,89]
(&) 2 Gas furnace or boiler
st nace ¢ C PULED
S 3 Oil and prt fi
£a propane furnace
2 and boiler (n=23) BN 3015, 56]
[} .
c Gas furnace or boiler
=8 . (n=15) -25 [-64, 13] -
T ‘—g_ < Oiland propane furnace - +15[-16. 46
2 and boiler (n=22) [-16, 46]
o .
% Gas fur(nna=c§8c))r boiler _ +40 [19, 60]

Oil and propane furnace
and boiler (n=33) _ +39[17, 61]
Electric resistance
or furnace (n=10) N +59 (25, 941

-100 -80 -60 -40 -20 0 20 40 60 80 100

Partial
displacement

Categories with fewer than 10 respondents were omitted from analysis. Ninety percent confidence intervals are reported
in brackets.
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Figure 34: Non-Participant vs. PY2023 Participant NPS Values by Heat Pump Type
(Base: General residential customers who installed a heat pump or HPWH without program support)

Using a scale of 0 to 10, where 0 means ‘extremely unlikely’ and 10 means ‘extremely likely’, how likely are you to
recommend a heat pump/ HPWH to a friend or family member?

NPS scale is -100 to +100.

Gen. Res. Cust.
2023 (n=55) . +8 [-10, 26]
o Gen. Res. Cust.
5 2025 (n=13) I +54 124,84
PY2023 P 2025 *vs. gen. res.
a2 B 26115, 37) 2023 and PY2023
participants
Gen. Res. Cust.
2023 (n=92) - +31[17, 45]
o Gen. Res. Cust.
5 2025 (n=24) B +19 18, 461
PY2023 Part. [2025]
(n=211) BN 29120, 38)

-100 -80 -60 -40 -20 0 20 40 60 80 100

Categories with fewer than 10 respondents were omitted from analysis. Ninety percent confidence intervals are
reported in brackets.

* Indicates the value is significantly different at the 90% confidence level from that of the year, equipment type, or
group named.

C. Increased availability of HP training/certification
This study did not measure any indicators for this outcome.

D. Increased number of contractors trained on heat pumps and importance of
weatherization

Indicator D1: Number of program-trained installers by heat pump type: Measured as the
number of installers who have taken virtual heat pump training courses through the Mass Save
Energy Efficiency Learning Center.

» The total number of contractors who have taken a virtual residential heat pump-
specific training course through the Mass Save Energy Efficiency Learning
Center has grown from 0 in Q1 2022 to 7,922 at the close of Q2 2025. In 2023 the
program began requiring customers to use a HPIN-participating installer to be eligible
for a rebate, and taking program training is a requirement for HPIN participation. The
number of contractors taking a heat pump training each quarter fell substantially after
this requirement was put into place. (Figure 35). It seems likely that the decline is due
to the rush of installers that joined the HPIN early on having completed the training
courses that are a requirement for participating in the HPIN. For details see Appendix
G, B.4.3.1 Energy Efficiency Learning Center Trainings.

> While it is important to continue to track this indicator to provide evidence that
the program undertaking activities per the program theory, this measurement
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may have run its course as an indicator of market progress. We propose that in
future reports, this appear only in the program activities section, and that it cease
to be considered a market effects indicator.

Figure 35: Mass Save Energy Efficiency Learning Center Free Virtual Heat Pump
Trainings, Number of Attendees

Residential
Courses Offered 0 3 5 5 6 6 Missing 6 6 6 6 6 6
_ 2500
0 2,176
c
Y
x 3
«n & 1500 1238
A ,
°E
< 3 1000 782
§ ‘§ 556 405
T I 500
5 226 181 190 184 96
b 0 0 Missing data . HEE -

Q1 Q2 Q@ Q4 Q@ Q2 Q@3 @4 Q1 Q2 Q@ 4 A1 Q2
2022 2022 2022 2022 2023 2023 2023 2023 2024 2024 2024 2024 2025 2025

E. Increased number of ASHP contractors trained in installation of integrated
controls for use with DMSHPs

This study did not measure any indicators for this outcome.

G. Contractors educate customers on weatherization as needed and install HPs
correctly?!
Indicator G1 (A2). Percentage of customers indicating that ASHP/GSHP contractors
advised them on importance of weatherization prior to installation: Measured as the
percentage of respondents who reported their contractor spoke to them about weatherizing
their home, either by recommending it or by indicating that no additional weatherization was
needed.

> Indicators A2 and G1 use the same indicator to measure two different outcomes. See
A2 above for discussion of results.

Indicator G2: Rate at which heat pump equipment passes post-installation inspection:
Not measured in either study. This data has not previously been available. The Evaluation

21 The indicator for Outcome F was dropped due to measurement challenges.
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Team will work with the PAs to determine if and how the indicator can be tracked, and whether
to track it going forward.

Indicator G3: What installers consider when right-sizing heating/cooling systems:
Measured as the percentage of participating HVAC contractors that install ASHPs indicating
their company uses Manual J, S, and/or D as their primary method to size installed systems
and their company gathers very detailed information for Manual J load calculations. Note that
for reasons described in E.4.3, in reporting on the installer survey results we focus on changes
from the baseline values measured in 2023 to the values measured in 2025 instead of on
changes from 2024 to 2025.

The study asked participating residential installers?? about four sizing practices in line with
Mass Save expectations. These were (1) selecting a system with a heating capacity near the
Manual J estimate represents a best practice; (2) using detailed data inputs for Manual J
calculations, as the more detailed the inputs to Manual J the more accurate are the load
calculations; (3) using Manual S calculations for specific guidance on system selection, as
any particular system is unlikely to have a capacity exactly the same as the building’s load;
and (4) using Manual D calculations to size ductwork for systems that require them. We would
expect contractors to most frequently report using Manual J because calculating heating and
cooling loads is the first step in HVAC design.

> Frequency of Performing Manual J Calculations to Determine Heating and Cooling
Loads (formerly Primary sizing methodology): The rate at which contractors said that they
always or almost always perform Manual J calculations for sizing whole home systems
started out relatively high in 2023, at 78%, and had increased non-significantly to 87% in
2024 (Figure 36). The 2025 rates vary by contractor size and experience, with larger
contractors and more experienced contractors reporting significantly higher rates of
always or almost always performing Manual J calculations. (For details, see Appendix
E.4.3))

> Primary Method Company Uses to Size Air Source Heat Pumps for Whole-home
Installations (formerly Frequency of Manual J, S, and D Calculations for Sizing Whole-
Home Systems). This indicator is essentially unchanged from the baseline. The baseline
rate at which installers report always or almost always using Manual J, S, or D for ASHP
sizing started out high at 85% in 2023 and was nearly identical in 2025 (84%). (Figure 37).
The 2025 results also show larger contractors and more experienced contractors reported
significantly higher rates of always or almost always using Manual J, S, or D for ASHP
sizing. (For details, see E.4.3.)

> System Selection vs. Load Calculations. In 2025 more than half of contractors (54%)
reported they select systems as close as possible to Manual J load calculations, a practice

22 Because the preliminary 2023 residential program tracking data was not available to the Team in time for fielding the
survey due to a change in implementation vendors in 2023, participating installers are those whose names were
associated with a residential rebate in 2022. All installers who participated in 2022 would by definition have to have
been qualified to be listed in the HPIN.
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recommended by the PAs, (Figure 38), higher than the 2023 baseline (46%). This
difference is not statistically significant.

Quality of Data Entered into Manual J Load Calculations. This indicator is essentially
unchanged from the baseline. In 2025 the average rate at which contractors report
gathering detailed data to enter into Manual J load calculations (7.1 on a scale of 1 to 10)
is not significantly higher than the 2023 baseline (6.6). As the percentage of contractors
who reported their companies gathered very detailed information for Manual J load
calculations (i.e., a rating of 9 or 10 on a scale of 1 to 10), this order is flipped, with the
baseline rate (24%) higher than in 2025 (22%) (Figure 39). None of these differences are
statistically significant and the 2025 results do not vary significantly by contractor size or
experience.

Frequency of Performing Manual S and Manual D Calculations. As expected,
contractors reported using Manual S (equipment selection) and Manual D (duct sizing)
calculations less frequently than Manual J calculations. The rate at which contractors
report always or almost always performing these calculations for ASHPs that will serve all
or almost all of an existing home (Manual S, 29%) result was essentially unchanged from
the 2024 baseline (28%) (Figure 40). The 2025 rate at which contractors report always or
almost always performing these calculations for ASHPs that will serve all or almost all of
an existing home and involve ductwork (Manual D, 34%) is higher than in 2024 (32%) but
not significantly (Figure 41). The 2025 Manual S results were significantly higher for larger
contractors, and the Manual D results were significantly higher for experienced
contractors. (For details, see E.4.3.)

Frequency of Using Professional Judgement to Supplement Manuals J and S
Recommendations. The 2025 survey measured this new indicator for the first time. In
2025, about a quarter (26%) of contractors answered that they rarely or never use
professional judgment to supplement the recommendations from Manuals J and S (Figure
42), compared to 61% who always, almost always, or sometimes supplement. Contractors
who said they supplement Manuals J and S recommendations with their professional
judgment most frequently offered reasons that run counter to best practices. Correctly
following standard sizing procedures is important because improper sizing adversely
affects heat pump performance far more than it does combustion heating equipment
(DOE, 2015; Williamson, 2015; Aldrich, 2023).
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Figure 36: Frequency of Performing Manual J Calculations to Determine Heating
and Cooling Loads®

(For air source heat pump installations that will serve all or almost all of an existing home, how
often does your company perform Manual J load calculations?)

i

1
6%

2024 (2023 Contr.)
(n=40)

I
X

2025 (2024 Contr.)

(n=128) 9%

w
LK

mAlways ®Almost always " Sometimes ®Rarely ®mNever mDon't know

Percentages may not sum to 100% due to rounding.

Figure 37: Primary Method Company Uses to Size Air Source Heat Pumps for
Whole-home Installations'’

(For air source heat pump installations that will serve all or almost all of an existing home, what is the
primary method your company uses to determine the heating capacity of the installed system?)

2% 2%

2023
(n=33)
2024
(n=40)

2%
2025
(2024 Contr.) 84% 8% 5%I
(n=128)
m Manual J, S, or D calculations m BTUs by square footage
Similar capacity as the existing system m Customer request
m Load calculator from manufacturer m Depends on the application

® Don’t know
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§ Formerly “Frequency of Manual J, S, D Calculations for Sizing Whole-Home System.”
Percentages may not sum to 100% due to rounding.

Figure 38: How Heating Capacity of Installed System Typically Compares to
Calculated Manual J Heating Load for Space Served'’
(When you do Manual J calculations for heat pumps that will be used for heating, how does the heating
capacity of the installed system typically compare to the calculated Manual J heating load for the space
being served?)

2024 (2023 Contr.)
(n=32) 8% 92%
1% 1%
2025 (2024 Contr.) o o o
®m Much greater than the Manual J u Greater than the Manual J
As close as possible to the Manual J m Less than the Manual J

®m Much less than the Manual J
Percentages may not sum to 100% due to rounding.

Figure 39: Quality of Data Entered into Manual J Load Calculations

How detailed is the information your company typically gathers for Manual J calculations for heat pump
installations? Please use a scale from 1 to 10, where:

e 1is Extremely Limited Detail: conduct limited measurements, use assumptions for most home
features, or use a basic template that is mostly pre-populated, etc., and

e 10 is Extremely Detailed: carefully measure the home area, conduct blower door tests, measure
all insulation R-values, record window U-Factors, areas, and overhangs, make other specific

adjustments, etc.).

2023 ((2n0=2219)Contr.) - 24% 34% 24%

2024 (2023 Contr.)

(n=39) ¥, 16%

1%

2025 (2024 Contr.)

m 1 - 2 (Extremely limited detail) m3-4 5-6 m7-8 m9-10 (Extremely detailed)
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Percentages may not sum to 100% due to rounding.

Figure 40: Frequency of Performing Manual S Calculations

For air source heat pump installations that will serve all or almost all of an existing home, how often does
your company perform Manual S calculations?

2024 ((znof430§:°”tr') 6% 22% 51% 12% 9%
2025 gﬁgfg;)’m”-) 9% 20% 21% 31% 14%

m Always m Almost always Sometimes mRarely mNever mDon't know/Refused

Figure 41: Frequency of Manual D Calculations for Duct Sizing

2025: For air source heat pump installations that will serve all or almost all of an existing home and
involve ductwork, how often does your company perform Manual D calculations?

2024: For air source heat pump installations that will serve all or almost all of an existing home, how often
does your company perform Manual D calculations?

2024 (2023 Contr.)

(n=40) 7% 25% 46% 15% 8%

2025 (2024 Contr.)

(=128) 15% 24% 12% 4%

mAlways ®Almost always Sometimes ®Rarely ®Never ®mDon't know/Refused

Percentages may not sum to 100% due to rounding.
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Figure 42: Frequency of Using Professional Judgement to Supplement Manuals J

and S Recommendations

(Base: Contractors whose company “rarely,” “sometimes,” “almost always,” or “always” uses either

Manual J or Manual S)

How often do you use your professional judgement to supplement the recommendations from Manuals J

and S? (n=125)

9% 16% 36% 16% 3%

mAlways mAlmost always " Sometimes mRarely mNever mDon't know/ Refused

Percentages may not sum to 100% due to rounding.

H. High contractor confidence in ability of HPs to meet all customer
heating/cooling/water heating needs

In the 2025 survey many of the questions measuring indicators for this outcome were split out
into ducted and ductless versions for the first time.

Indicator H1: Contractor assessment of ASHP full displacement ability: Measured as the
percentage of participating HVAC contractors that agreed cold-climate ASHPs are good full
replacements for oil, propane, and gas heating systems

>

In 2025, contractors were significantly more confident in the ability of ductless
ASHPs (70% “somewhat” or “strongly” agree) to serve as full replacements for
oil, propane, and gas heating systems than in the ability of all ASHP systems to
serve as full replacements in 2023 (50%) or 2024 (43%), as well as the ability of
ducted ASHPs to serve as full replacements in 2025 (49%). Because the previous
surveys measured confidence in all ASHP types combined, we cannot say with
certainty that contractor confidence specifically in ductless ASHPs as full replacements
has risen.

Compared to the 2023 baseline for all ASHPs (62%), contractor satisfaction with
the ability of cold-climate ducted systems (64%) was essentially unchanged,
while satisfaction with ductless systems exhibited a large but non-significant
increase (75%). In 2025, contractors reported significantly greater satisfaction with the
ability of cold-climate ductless (75% “somewhat” or “very” satisfied) than ducted (64%)
ASHPs to meet customer heating needs even on the coldest days.

Indicator H2 (S3). Percentage of participants opting for full versus partial displacement:
While this indicator was previously shared with Outcome S, it was reported for and counted
toward only Outcome H. This study moves it to Outcome S, High customer reliance on AS/GS
HP for both heating and cooling, because it is more in line with this outcome. It is now reported
as Indicator S3 under Outcome S.
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Indicator H3: Contractor assessment of ability of HPWHs to meet customer water
heating needs: Measured as the percentage of participating water heating contractors
satisfied with HPWH ability to meet customer water heating needs

» Contractor satisfaction with the ability of HPWHs to meet customer water heating
needs (75% in 2025) was essentially unchanged from the 2023 baseline (78%).

Indicator H4: Rate at which contractors advise against using ASHPs for heating:
Measured as the percentage of participating HVAC contractors that agreed that, in cold
climates, ductless air source heat pumps should be used for cooling only

» The rate at which HVAC contractors somewhat or strongly agreed that ductless
air source heat pumps should be used for cooling only in cold climates showed
a large decrease in 2025 (24%) from 2023 (29%). A decrease in this indicator would
be in keeping with the program theory.
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I. Shifts in distributor inventory and stocking practices

Indicator 11: Number of distributors indicating a change in stocking and/or inventory
practices in the prior year to accommodate heat pumps: Starting with the current study,
this is reported weighted by distributor sales

Using data from open-ended questions, the previous study found that between May 2023 and
May 2024, the majority of Mass Save-participating distributors of residential-sized cooling and
water heating equipment changed the types of cooling or water heating equipment they keep
in inventory by increasing their inventory of air source heat pumps. To increase the number
of responses and obtain more granular results, in this study the Team used a series of closed-
ended questions to ask distributors whether their companies kept residential-sized cooling,
heating, or water heating equipment in inventory.?® For each equipment type they kept in
inventory, we asked them how (if at all) they had changed their inventory in the 12 months
before their interview (i.e., since around April 2024). The results are weighted to reflect the
share of each distributor’s unit sales in total residential cooling, heating, or water heating
equipment sales, as appropriate. While it is not possible to directly compare distributors’
reported changes in stocking practices the previous studies because of the change to close-
ended questions and of the notably larger proportions of distributors that responded to this
study’s questions about equipment stocking than to the previous studies’ questions, that each
year majorities of distributors reported increasing their inventory of heat pumps
suggests that this indicator has been moving consistently in the direction predicted by
the program theory. Table 45 shows the results in qualitative form. For more detailed
quantitative results, see Appendix G, Distributor Data Collection Results.

» Most distributors that kept heat pumps in stock reported having increased their
inventory of heat pumps in the 12 months before the interview (roughly
corresponding to 2024). Except in the case of non-condensing boilers, most
distributors that kept non-heat pump space conditioning or water heating
equipment in stock reported having decreased or made no change to their inventory
of these types of equipment in the 12 months before the interview. Of 11 distributors
that stocked ASHPs, 82% (9) increased their inventory of ASHPs in the previous 12
months. All distributors that reported having increased their inventory of ASHP and selling
both cold-climate and non-cold climate systems reported having increased inventory of
both types; none reported having increased inventory of only non-cold climate systems.
Nearly all the distributors who reported having increased inventory of both cold-climate
and non-cold-climate ASHPs said that they had increased their inventory of cold-climate
systems more than non-cold-climate systems (93% ducted ASHP, 96% ductless).

o Most of the 10 distributors that stocked water heaters (85%) reported having
increased inventory of HPWHSs. This is more than three times the percentage that
increased oil, gas, or propane water heaters and more than twice the percentage
that increased electric resistance water heaters. However, there appear to be signs

23 The results comprise residential indicator I1.
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of possible backsliding in stocking of high efficiency condensing boilers versus less
efficient non-condensing boilers, an a possible unintended outcome discontinuing
rebates for fossil-fuel equipment.

Table 21: Qualitative Summary of Types of Stocking Changes in Previous 12
Months Reported by Most Distributors (weighted)

Change Reported by Majority of
Distributors (weighted)

Equipment Type Stocked
Decreased or No

Increased Change

Space Conditioning
ASHPs v
CAC
Furnaces - Condensing
Furnaces - Non-condensing
Boilers - Condensing

Boilers - Non-condensing N4
Water Heating

LN

HPWHs N4
Electric Resistance WHs v
Fossil-fuel WHs Vv

J. Increased supply chain resources devoted to MA heat pump market
This study did not measure any indicators for this outcome.

K. Distributors and HVAC contractors promote integrated controls
This study did not measure any indicators for this outcome.

L. Increased customer demand for heat pumps and concurrent weatherization
measures

Indicator L1. Percentage of customers indicating they weatherized their home in
anticipation of or along with heat pump installation: Measured as the percentage of
respondents who reported weatherizing their home prior to or as part of installing a heat pump.

» PY2023 participants who installed ductless heat pumps reported they made
changes to weatherize their home before or as part of installing the system (68%)
at rates significantly higher than 2021 (57%). For ducted systems the rate was
higher (60% among PY2023 vs. 55% among PY2021 participants), a small change.
(Figure 43) Note that in 2023 sufficient weatherization was a requirement only for
whole-home incentives, not partial-home projects. In addition, not all Massachusetts
homes require additional weatherization.

Indicator L2. Percentage of customers indicating they weatherized their home in
anticipation of or along with heat pump installation, after interacting with heating
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comparison calculator or consultations with installers: Measured as the percentage of
respondents who reported weatherizing their home after their contractor recommended it.

> The rate at which participants reported weatherizing their homes following their

contractor's recommendation prior to installing their heat pump increased
significantly from the already-high PY2021 participant baseline of 85% to 93%
among PY2023 participants. (Differences in rates by central and ductless heat
pumps were not statistically significant.) In 2022, the PAs added a requirement that
to qualify for a whole-home ASHP rebate, weatherization recommendations made
during a Home Energy Assessment must be complete before the installation. Note that
while the participant’s contractor may have recommended weatherization measures
prior to installing a heat pump, the customer would not be required to follow it to qualify
for a rebate for a partial-home installation. (Figure 44)

Figure 43: Customers Weatherized Before or During Heat Pump Installation (L1)

(Base: Participating customers who installed an air source heat pump.)

Before or as part of installing the heat pump, did you make any changes to weatherize your home, such

DiVER

as air sealing, adding insulation, or upgrading windows?” (Single response)

PY2021 (n=180) 55% 44%

o

6 PY2022 (n=160) 57% 41%
PY2023 (n=141) 60% 39%
PY2021 (n=302) 57% 42%

o

% PY2022 (n=284) 66% 33%

PY2023 (n=21 1) 68% 30% *vs. 2021 DHP

mYes mNo = Don't know

Percentages may not sum to 100% due to rounding.
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Figure 44: Customers Weatherized Homes Following Contractor
Recommendation Before Installing Heat Pump (L2)
(Base: Participating customers who reported contractor recommended they weatherize their home; 'Yes'
responses)
Did your contractor recommend that you weatherize your home before installing your heat pump?
Before or as part of installing the heat pump, did you make any changes to weatherize your home, such
as air sealing, adding insulation, or upgrading windows?

PY2021 (n=82) 85%

PY2022 (n=100) 89%

PY2023 (n=104) 93% *vs. 2021

M. Contractors increasingly recommend HPs for heating/water heating

Indicator M1: Rate of contractors self-reporting they recommend ASHPs/GSHPs for
heating: Measured as the percentage of participating HVAC contractors indicating they
recommend heat pumps for heating as well as cooling; percentage of participating water
heater contractors that agree their company regularly recommends HPWHS for water heating

» ASHPs. The rates at which HVAC contractors report they “often” or “always”
recommend installing an ASHP for heating in situations where it would be appropriate
increased significantly from 2023 to 2025 for both ducted systems (from 69% to 86%)
and ductless (from 71% to 88%). (Figure 45) This makes the ducted and ductless rates
similar and fairly high. The rate at HVAC contractors “somewhat agree” or “strongly
agree” their company regularly recommends ASHPs for heating, without specific
reference to installation suitability, also increased significantly for ducted systems from
2023 (48%) to 2025 (70%). While it is virtually unchanged for ductless heat pumps
(from 85% in 2023 to 88% in 2025), ductless heat pumps started out much higher than
ducted.

» HPWHSs. The rate at which water heating contractors often or always recommend a
heat pump water heater in situations where it would be appropriate has risen
significantly since the baseline. Figure 45 shows that the vast majority of water heating
contractors report they “often” or “always” recommend HPWHSs in situations where it
would be appropriate (89%). This rate is significantly higher than both 2024 (75%) and
2023 (64%). The rate at which water heating contractors “somewhat agree” or “strongly
agree” their company regularly recommends HPWHs to customers, without specific
reference to installation suitability, exhibits a large increase in 2025 (82%) from 2023
(68%).
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Figure 45: HVAC Contractors Often or Always Recommend ASHPs for Space

Heating When Appropriate’
(2023 & 2024: In situations where it would be appropriate to install a ductless/ducted air source heat
pump for space heating as well as cooling, how often do you recommend one? 2025: In situations where
it would be appropriate to install an air source heat pump for heating, how often do you recommend one?)

(“Often” or “Always”)

2023 (2021 Contr.)
A s
)
< 2024 (2023 Contr.)
3
(n=117) ° 2024
= 71%
& (n=40) ¢
2
2024 (2023 Contr.) .
g
3 2025 (2024 Contr.)
(n=132) 0

' Note that the 2025 version of this survey question dropped “as well as cooling.”
* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, group named.

Figure 46: Water Heating Contractors Often or Always Recommend HPWH, When
Appropriate

(In situations where it could be appropriate to recommend a heat pump water heater, how often do you
recommend one?)

(“Often” or “Always”)

2023 (2021 Contr.)

2024 (2023 Contr.)
2025 (2024 Contr.) 89% *vs 2023 &
(n=61) o 2024
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* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

Indicator M2. Rate of participant customers reporting that contractor recommended
ASHPs/GSHPs for heating or HPWH for water heating: Measured as the percentage of
partial displacement customers who reported their contractor told them their heat pump can
provide most or all of the heating of the part of the home it was designed to serve, even on
the coldest days.

>

Central heat

Ductless heat

The percentage of partial displacement customer respondents that reported their
contractor told them their heat pump can provide most or all of the heating for
the part of the home it was designed to serve increased over each program year.
Note that previous reports presented this information both for customers who
had installed an ASHP for full displacement as well as partial displacement. The
results presented here for are for partial displacement customers only for all
three program years. (Figure 47)

Central heat pumps: The share continues to hover near the baseline of 17% and was

essentially unchanged between PY2021 and PY2023 participants.

Ductless heat pumps: The share increased notably from the baseline of 21% among

PY2021 participants to 28% amongst PY2023 participants. It was unchanged between

PY2022 and PY2023 participants.

Figure 47: Outcome Indicator M2

(Base: Participating customers who installed ASHPs - partial displacement )

M2 - Contractor Told Partial Displacement Customer to
Use Their ASHP for Most or All Heating of Part of Home It
was Designed to Serve, Even On the Coldest Days

PY2021
(n=85)
PY2022
(n=79)
PY2023
(n=76)
PY2021
(n=144)
PY2022
(n=123)

E’L%%ZS 289% + *vs. CHP

17%

14%

pumps

16%

PAR

28%

pumps

N. Contractor confidence designing, selling, and installing ASHPs/GSHPs/HPWHs

Indicator N1: Proportion of heat pump contractors indicating high level of confidence
designing, selling, and installing heat pumps: Measured as the percentage of participating
HVAC or water heater contractors indicating their company’s technicians can easily install
ASHPs/HPWHS correctly.
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In 2025, the survey asked for the first time about contractor installation confidence separately
for ducted and ductless ASHPs.

> Heat pump contractors continue to express high levels of confidence in the

ability of their technicians to install air source heat pumps correctly. For the first
time, the survey asked about contractor installation confidence separately for ducted
and ductless ASHPs. The new results suggest that rate in 2025 for both types of heat
pumps combined would be essentially unchanged from 2023 (92%), which was already
very high, and the similarly high 2024 rate (91%). However, the new results show that
contractors are significantly more confident in their technicians’ ability of install ductless
than ducted systems (97% vs. 80%). (Figure 48)

HVAC contractors’ confidence in their technicians' ability to correctly install
HPWHs is extremely high (98%), having increased significantly from the baseline
of 85%. (Figure 49)

Figure 48: “My company'’s installation technicians can easily install air source

heat pumps correctly”
(“Strongly” or “Somewhat” agree)

©S = AIASHPs
S S § (n=38) 222
SQE  AlASHPs
NN
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* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.
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Figure 49: Contractor Confidence Installing HPWHs
“My company’s installation technicians can easily install HPWHs”
(“Somewhat agree” or “Strongly agree”)

2023 (2021 Contr.)
(n=36) 90
2024 (2023 Contr.)
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2025 (2024 Contr.)

(n=61) 98% *vs 2023
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* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

O. New heat pump market entrants

Indicator O1: Percentage of contractors who started installing HPs in 2022 or later:
Measured as the percentage of participating HVAC or water heater contractors indicating they
started installing ASHPs/HPWHSs in 2022 or later.

» There continues to be evidence of residential HVAC and water heating

contractors entering the heat pump market for the first time 2022 in or later,
though the rate may have slowed somewhat for ASHPs. This said, between Q1
2022 and Q2 2025 the number of companies in the HPIN grew sixfold, and we do not
know the percentage of companies installing heat pumps before they joined the HPIN.
Over time we would expect the rate of companies newly installing heat pumps to slow
down.

Half (50%) of the 61 water heating contractors who responded to the 2025
installer survey started instaling HPWHs in 2022 or later, after the PAs
substantially increased their program investments in heat pumps. This is notably
higher than in both 2023 and 2024 (15% of 29 and 5% of 28 water heating
contractors, respectively).

About two-thirds of both newer (67%) and more-experienced (69%) HVAC
contractors who responded to the survey in 2025 said their company was
motivated to begin installing ASHPs because of changes in Mass Save rebate
values. Approximately 11% of 134 participating residential HVAC contractors said their
company started installing air source heat pumps in 2022 or later. While this is similar
to the 13% who responded to the question in the 2023 baseline survey, it is larger in
numbers because the 2025 survey sample was larger than the 2023 sample.

Q. Increased customer preference for ASHP/GSHP/HPWH over non-HP heating and
cooling or water heating equipment?4

Q1. Proportion of customers indicating preference for heat pumps over non-HP heating
and cooling equipment/water heating equipment. Measured as percentage of customers
without a heat pump for space conditioning, or without a heat pump water heater, who said
they would be “somewhat” or “very” interested (a 4 or 5 rating on a scale of 1 to 5) in adding
heat pump to their home for space conditioning or water heating under various circumstances.

Space Heating

» Compared to both 2023 and 2022, in 2025 general residential customers who heat

with a furnace or boiler reported significantly lower rates of being somewhat or
very interested in installing a heat pump for space conditioning, whether or not
they could keep their existing heating system as a backup. For example, among

24 Outcome P was dropped.
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those without CAC, the rates in 2025 were 29% if they could keep their existing heating
system as a backup (versus 34% in 2022 and 35% in 2023) and 18% if they would have
to get rid of their existing heating system (versus 24% in 2022 and 23% in 2023). (Figure
50)

This drop appears to be due to customer financial circumstances, as significantly
more respondents in 2025 than in 2023 reported that they do not want to invest
financial resources at this time, adding a heat pump costs too much, and/or are
concerned that heat pumps could increase their heating bills. Compared to 2023,
the percentages of customers reporting concerns about the financial impacts of a heat
pump rose significantly in 2025 while rates of reporting they did not know enough about
heat pumps dropped significantly.

Customers with little or no interest in installing a heat pump for space conditioning (1 to
3 rating) most frequently reported the following reasons for their lack of interest:

1. Adding a heat pump costs too much money (statistically significant increase to
49%—47% in 2025 from 31%—37% in 2023)

2. | don’t know enough about heat pumps (non-significant change to 27%—33%
in 2025 from 22%—26% in 2023)

3. Concerns heating bills will increase (statistically significant increase to 19%-
20% in 2025 from 14% in 2023)

4. Concerns about heat pump performance (non-significant change to 16-22% in
2025 from 12-18% in 2023).

Customers who expressed interest in installing a heat pump for space conditioning (4
to 5 rating) but had not done so reported it was primarily due to the following barriers:

1. I don’t want to invest in the financial resources right now (statistically significant
increase to 46%-52%% in 2025 from 40% in 2023)

2. | don’t know enough about heat pumps (statistically significant decrease to
28%—-32% in 2025 from 39%—42% in 2023)

3. Concerns heating bills will increase (non-significant change to 13%—18% in
2025 from 12%—-14% in 2023)

4. Concerns about heat pump performance (14%—16%, no change)

» As in 2023, in 2025 general residential customers who heat with a furnace or boiler

show significantly higher levels of interest in installing a heat pump for space
conditioning if they can keep their existing heating system as a backup (29% of those
without CAC and 25% of those with CAC) instead of getting rid of it (19% of those
without CAC and 20% of those with CAC). (Figure 50)

Water Heating

>

In 2025, general residential customers without a heat pump water heater reported
interest in installing a heat pump water heater similar to those who responded in
2023 (19% in 2025 versus 20% in 2023).
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> As with heat pumps for space conditioning, significantly more respondents in
2025 than in 2023 reported that their lack of interest or action was due to financial
circumstances. Compared to 2023, the percentages of customers in 2025 reporting
that they did not want to invest financial resources into a heat pump at this time, adding
a heat pump costs too much, and/or are concerned that heat pumps could increase
their water heating bills rose significantly while rates of reporting they did not know
enough about HPWHSs dropped significantly.

Customers with little or no interest in installing a heat pump water heater (1 to 3 rating)
most frequently reported the following reasons for their lack of interest:

1.

2.

Switching to a HPWH costs too much money (statistically significant increase
to 40% in 2025 from 30% in 2023)

| do not know enough about HPWHs (non-significant decrease to 29% in 2025
from 30% in 2023)

Concerns their energy bills will increase (statistically significant increase to
17% in 2025 from 11% in 2023)

Concerns about HPWH performance (statistically significant increase to 15%
in 2025 from 11% in 2023)

Customers who expressed interest in installing a HPWH (4 to 5 rating) but had not done
so reported it was primarily due to the following barriers:

1.

| don’t want to invest in the financial resources right now (statistically significant
increase to 43% in 2025 from 38% in 2023)

| do not know enough about HPWHs (statistically significant decrease to 32% in
2025 from 38% in 2023)

| was not aware HPWH were an option (statistically significant decrease to 13%
in 2025 from 18% in 2023)

Concern their energy bills will increase (13%, no change)

Concerns about HPWH performance (statistically insignificant change from 9%
in 2025 from 11% in 2023)
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Figure 50: General Residential Customer Interest in a Heat Pump for Space
Heating
(Base: General residential customers who heat with furnace or boiler and do not own a heat pump)

How willing would you be to add a heat pump to your home to provide heating and cooling 1. Most of the
time, while keeping your existing heating system as a backup?
2. All of the time, while getting rid of your existing heating system?
(4 or 5 responses on a scale of 1 to 5)

1. Keeping your existing 2. Getting rid of your

heating system as a heating system
back up
Gen. Res. Gen. Res.
Cust 202 Cust 2022 [JEYER
No (n=2,441) (n=2,331)
Y Gen. Hes. Gen. Res.
existing Cust 2023 35% Cust 2023 [EEPES

CAC (n=2,482) (n=2.480)

Gen Res Gen. Res. vs keepin
Cust. 2025 Cust. 2025 18% E}{igﬁngp J
(n=1,721) (n=1.720)

system ..
Gen. Res.
(n= 993
Gen. Res. Gen. Res.
existing (n=1,530) (n=1.530)
Gen. Res. Gen. Res. *ys keeping
CAC Cust. 2025 - n;SAc Cust. 2025 [EILEA existing
(n=1,091) (n=1,091) system
* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment

type, or group*ﬁamed.
** Signficantly different at the 90% confidence level from 2023 and 2022.

*k

R. Customers with delivered heating adopt heat pumps with integrated controls

Indicator R1. Percentage of program participants who installed DMSHPs with
integrated controls who report using DMSHPs for heating: Measured as the percentage
of program participants who installed DMSHPs with integrated controls who report using
DMSHPs for heating

» Of the participants who installed DMSHPs with integrated controls, the rate at
which they used their heat pump for heating and cooling was lower among
PY2023 participants in 2025 (85%) than among PY2021 participants 2023 (91%),
a small, non-significant decrease. The remaining respondents reported using the
DMSHPs with integrated controls for cooling only (9% in 2023 and 15% in 2025).
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Indicator R2. Rate at which customers use integrated control to automatically switch
between heat pump and other heating system: Measured as the rate at which customers
use integrated control to automatically switch between heat pump and other heating system.

> Of participants with ductless ASHP systems who reported their integrated
controls were still installed and working, the rate at which they said they relied
on their integrated controls to automatically switch between the heat pump and
their other heating system was lower in 2025 (48%) than in 2023 (58%), a non-
significant change.

S. High customer reliance on AS/GS HP for both heating and cooling

Indicator S1. Proportion of heat pump customers indicating a high level of reliance on
heat pumps for heating: Measured as the percentage of respondents who reported they
either removed their previous heating system or said their existing system is a backup.

> The percentage of participating customers who reported a high level of reliance
of heat pumps for heating increased over each program year. Customers with high
heat pump reliance have either removed/disconnected their previous heating system
or now use it solely as a backup to their heat pump. More than two-thirds of PY2023
participants (69%) reported either removing their previous heating system or said their
existing system is back up, significantly more than the 47% baseline of PY2021
participants and 54% of general residential customers in 2025. (Figure 51)

» There was a significant increase in the rate of general residential customers who
installed an ASHP without Mass Save support reporting either having subsequently
removed their previous heating system or now using it solely as a backup to their ASHP
(35% in 2023 vs. 54% in 2025). (Figure 51)

Indicator S2. Proportion of heat pump customers indicating a high reliance for both
heating and cooling: Measured as the percentage of respondents who reported using their
air source heat pump either for heating only or for both heating and cooling.

> Nearly all program participants reported using their heat pump for heating only
or for both heating and cooling. More than nine in ten 2023 participants (94%)
reported using their air source heat pumps for heating, consistent with the 93% baseline
and 90% of 2025 residential customers who reported using their air source heat pump
for heating (Figure 51).

Indicator S3 (H2). Percentage of participants opting for full versus partial displacement:
Measured as the percentage of respondents who reported their previous system was removed
or disconnected, and it was not replaced (full displacement) and the percentage of
respondents who reported their previous system was removed and replaced with the same
system or the previous system is still installed and operating (partial displacement).

» The percentage of PY2023 participants who installed ductless heat pumps and
reported having removed or disconnected their previous system with the ASHP
system was significantly lower than among PY2021 participants who installed
ductless ASHPs. The percentage was also lower for ducted participants, but not
significantly. Twenty-two percent of PY2023 ductless heat pump participants
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reported that their prior system was removed or disconnected and not replaced,
significantly lower than 33% among PY2021 participants. (Figure 52) Note that in
2024, the PAs added a requirement that to qualify the whole home rebate, customers
and installers must verify that they have disabled or removed the existing heating
equipment. This will affect the interpretation of this indicator in future.

» The percentage of general residential customers who reported having installed
an ASHP system without Mass Save support and fully replaced their previous
system was significantly higher in 2025 (33%) than in 2023 (18%). The results
suggest that 2025 non-participating customers chose heat pump displacement
scenarios in the same proportion as customers who participated in 2023. (Figure 53)
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Figure 51: Indicators S1 & S2

High Customer Reliance on ASHPs/GSHPs for Both Heating and Cooling
(Base: Respondents who installed ASHPs)

Gen. Res. Customer values exhibited high rates of “Don’t knows”, which were excluded from analysis for comparability.

S1 - Either Removed Previous Heating System or Said Existing
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Figure 52: Full vs Partial Displacement by Type of Air Source Heat Pump System
Installed
(Base: Participating customers who installed heat pumps to replace an existing system or to add heating
to space that already had it [partial displacement])
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When the heat pump was installed, was the existing heating system removed or disconnected? Or is it
still installed and operating?

sy I - I
(n=157) 33% 5%

T (4209 (2022 Part) % e% 3%
2020 ) ) 10% [ ees %

Q3 2028 (3%1 Part.) 32% S 3% 4%

% Q4 202(2 (?%)2 Part.) 30% S 3% 2%

s I ? 0%
(n=125) 29% 51%
m The previous system was removed or disconnected, and it was not replaced
The previous system was removed, and it was replaced with a new piece of equipment of the same

type
m The previous system is still installed and operating

Percentages may not sum to 100% due to rounding.

Figure 53: Full vs Partial Displacement of Air Source Heat Pump Systems
Installed without versus with Mass Save Support
(Base: General residential customers who reported having installed a heat pump without Mass Save
support to replace an existing system or to add heating to space that already had it (partial displacement))

When the heat pump was installed, was the previous heating system removed or disconnected? Or is it
still installed and operating?

Gen. Res.
Customer 2023 20%
(n=137)
Gen Res.
Customer 2025 12%
(n=37)

m The previous system was removed or disconnected, and it was not replaced

The previous system was removed, and it was replaced with a new piece of equipment of the
same type

m The previous system is still installed and operating

Percentages may not sum to 100% due to rounding. Don’t know excluded.
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T. Market Satisfaction with Heat Pumps

Indicator T1 (B1). Customer perception of home comfort when heating with heat
pumps: Measured as the percentage of customer satisfaction or net promoter score.

> See B1 above for discussion of results.

Indicator T2: Percentage of contractors indicating high level of satisfaction with heat
pump equipment: Measured as the percentage of participating HVAC or water heater
contractors indicating satisfaction (“somewhat” or “very” satisfied) with ASHPs/HPWHs

» Installer satisfaction with ease of installation and overall performance of ducted
and ductless ASHP continues to be relatively high and virtually unchanged from
the 2023 baselines of 83% and 71%, respectively.

> It is difficult to assess change from the satisfaction baselines for maintenance
requirements and ability of cold-climate systems to meet customer space heating
needs even on the coldest days because of a change in the measurement of these
from ASHPs generally to ducted versus ductless ASHPs. For both, the data
suggest that satisfaction also continues to hover close to the baselines (73% and
62%, respectively).

» Satisfaction with customer callbacks is down from the baselines for both ducted
(from 66% in 2023 to 57% in 2025) and ductless systems (from 70% in 2023 to
56% in 2025).

o Ease of installation:
= Ducted 83% in 2023, 86% in 2024, 85% in 2025 (essentially no change
from baseline)
*» Ductless 97% in 2023, 76% in 2024, 94% in 2025 (essentially no
change from baseline)
o Overall performance:
= Ducted 71% in 2023, 92% in 2024, 85% in 2025 — a small increase from
baseline
= Ductless 88% in 2023, 93% in 2024, 89% (essentially no change from
baseline)
o Customer call backs:
» Ducted 66% in 2023, 56% in 2024, 57% in 2025 — a large but not
statistically significant decrease from baseline
= Ductless 70% in 2023, 86% in 2024, 56% in 2025 — a large but not
statistically significant decrease from baseline
o Maintenance requirements:
= All ASHP 73% in 2023, 87% in 2024
» Ducted 75% in 2025
=  Ductless 80% in 2025
o Ability of cold-climate systems to meet customer space heating needs even on
the coldest days:
= All ASHP 62% in 2023, 53% in 2024
» Ducted 64% in 2025
= Ductless 75% in 2025
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» Except for the rate of satisfaction with customer callbacks, which exhibited a
large but not statistically significant decline from the 2023 baseline of 84% to
72% in 2025, participating water heater contractors continued to indicate high
levels of satisfaction with HPWHs. Satisfaction with overall performance of
HWPHSs increased significantly from the 2023 baseline (67%) to 2025 (88%).

o Ease of installation: 83% in 2023; 92% in 2024; 95% in 2025 — a large increase
from high baseline

o Overall performance: 67% in 2023; 81% in 2024; 88% in 2025 — statistically
significant, large increase from baseline

o Customer call-backs: 84% in 2023; 71% in 2024; 72% in 2025 — a large but not
statistically significant decrease from baseline

o Maintenance: 81% in 2023; 83% in 2024; 91% in 2025 — a large increase from
high baseline

o Ability to meet customer water heating needs: 78% in 2023; 85% in 2024; 75%
in 2025 (essentially no change from baseline)

U. Improved heat pump purchase & installation cost competitiveness vis-a-vis
conventional heating and cooling equipment or conventional water heating
equipment?®

Indicator U1: Changes in wholesale prices of air source heat pumps compared to non-heat
pump space conditioning equipment. (This indicator was formerly named “Average or range
of upfront equipment cost, installation cost, weatherization measures, and electrical upgrades
required for heat pump installation,” but has not previously been reported. The NMR Team
changed the name because there are no program invoices for non-heat pump equipment against
which to compare.) Measured based on installer responses to a closed-ended, qualitative
question about relative changes in wholesale prices of different types of space conditioning
equipment.

It is unclear whether wholesale ASHP prices increased more between 2023 and 2024 or
about the same as wholesale prices of non-heat pump space conditioning equipment. For
the first time, the installer survey asked a closed-ended, qualitative question about relative
changes in wholesale prices of different types of space conditioning equipment. About half (59%)
of the 133 contractors who replied to a closed-ended, qualitative question about relative changes
in wholesale prices of space conditioning equipment reported that wholesale ASHP prices
increased more between 2023 and 2024 than the prices of non-heat pump space conditioning
equipment, while more than one-third (35%) said that the wholesale prices of ASHP and non-heat
pump space conditioning equipment increased at similar rates. The difference between these two
response categories is not statistically significant. While they suggest that in 2024 prices of
ASHPs moved against the direction predicted by the program theory, it is important to remember

25 There is no outcome V.
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that as Q is a long-term indicator, we would not expect to see measurable movement in the
predicted direction until more time has passed for market effects to accrue.

The 2024/2025 Residential Heat Pump Pricing Study (NMR Group, Forthcoming) found little
evidence that Mass Save rebates are affecting the market pricing of either ductless or
ducted air source heat pumps. This related study compared equipment costs between the
Commonwealth and the lower-incentive states of New Hampshire and Ohio and found negligible
differences in wholesale pricing of ductless ASHPs. The estimated mark-up analysis also
revealed ratios similar to accepted industry standards. It found that while the inflation-adjusted
costs of ductless installations had grown, other factors could explain at least part of this trend. In
particular, higher labor costs were associated with more complex designs and larger capacities,
which have increased 27% from 2021 to 2024. This in turn may be a response to the program’s
increased emphasis on whole-home (full displacement) installations.

W. Equity
Indicator W1: Percentage of program-trained installers located in disadvantaged
communities: Measured as the percentage of HPIN installers located in Hard-to-Reach
(HTR) communities. HTR communities are municipalities served by an electric and/or gas PA
with historically low program participation rates and at least one environmental justice census
block. See Appendix G for more information about HTR population measurement.

» The percentage and number of program-trained installers located in
disadvantaged communities has grown since the start of enhanced heat pump
support in 2022. From Q1 2022 to Q2 2025, the percentage of HPIN installer
companies located in HTR communities grew from 21% to 28% (Figure 54). See
Appendix G for detailed findings on this indicator.

Figure 54: Cumulative Number of Residential HPIN Installer Companies,
by HTR Community Status and Quarter '-2
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2ncludes installers who also work in the commercial sector.

Indicator W2. Percentage of program-supported units installed in market-rate units
versus percentage installed in low- and moderate-income units: Measured as the
percentage of customers in HTR communities that received ASHP rebates.

» The percentage of rebated heat pumps installed in homes in HTR communities
has steadily increased since 2021. Figure 55 shows the percentage of participating
homes in HTR communities increased from PY2021 to PY2024 for ducted ASHPs (9%
to 20%), ductless ASHPs (15% to 29%), and HPWHSs (14% to 29%).
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Figure 55: Percentage of Rebated Heat Pumps Installed in HTR Communities by
Heat Pump Type and Year
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Appendix C Market Sizing 2024

In this study, the Team sized the 2024 Massachusetts space conditioning and water heating
market for each equipment type and estimated the percentages of sales that comprised
residential and commercial heat pumps (i.e., market shares) in 2024. Residential and C&l
systems are split by customer type rather than by capacity (i.e., C&l systems include residential-
sized systems installed in C&l spaces).

The Team first sized the Massachusetts 2021 markets and estimated the 2021 market shares as
part of the Heat Pump Market Effects Indicators Baseline (MA22X06-B-HPMEIB) study. In
subsequent studies, the Team sized the 2022 and 2023 markets. This section presents the market
sizing results for 2024, compares them to those for 2021 through 2023, and discusses the trends
in heat pump market shares. The Team took the same approach to sizing the markets for 2024
as in the previous studies. For a description of the approach see Heat Pump Market Effects
Indicators Baseline & Interim Studies Final Report (NMR Group, Inc., DNV, 2024).

C.1 APPROACH TO MARKET SIZING

To estimate 2024 market shares of heat pump equipment in Massachusetts in terms of units and
capacity (tons), the Evaluation Team first estimated the total unit sales for space heating, central
cooling, and water heating equipment in 2024. This analysis estimated total 2024 equipment sales
in Massachusetts using 2023 market-level sales estimates by equipment type from the MA24X26-
B-HPMEI2023 study, combined with reported year-over-year (2023 to 2024) percentage change
in sales by equipment type from distributor interviews conducted for this study.

Distributor interviews yielded detailed 2024 sales data by equipment type. Distributors provided
estimates of their own 2024 sales, their own changes in sales from 2023 to 2024, and market
level changes in sales from 2023 to 2024. Based on the assumption that the interviewed
distributors were representative of the broader market, the Team projected market-level sales
growth across equipment categories. For the 11 distributors included in both the 2023 and 2024
studies, reported 2023 sales were used to calculate year-over-year growth. For the four
distributors interviewed only in 2024, 2023 sales were imputed based on their reported 2024 sales
and stated percentage change.

As with the previous studies in this series, the Team prioritized distributor estimates over other
sources because they provided the most complete and granular information of all the groups of
market actors who supplied data for the study.

Table 22 shows key inputs the Team used to calculate 2024 residential market-level heat pump
sales with this approach. For capacity estimates, the Team assumed the average equipment
capacity remained constant from 2023 to 2024. Note the residential capacity estimates were
derived from average equipment capacity provided in the program tracking data, where available.
For heat pumps, this is based on the cooling capacity of the equipment. Heat pump heating
capacity diminishes as the ambient temperature decreases and therefore has different capacities
at different testing temperatures (i.e., 47°, 17°, and 5°F). The Evaluation Team assumes that
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cooling capacity is equivalent to heating capacity at 47°F.% To develop capacity estimates in low
temperatures, the Team developed and applied an average capacity maintenance ratio to
estimate the capacity at 5° Fahrenheit.?’

Table 22: Key Inputs to Calculating 2024 Residential Market-Level Equipment

Sales
Equipment Type 2023 Sales* Increase in Unit Sales from 2023
to 2024**
Unit Ton
Ducted ASHP 11,738 39,827 20%
Ductless ASHP 62,769 153,923 20%
Fossil Fuel heating 132,350 814,485 -7%
Central Air Conditioning 78,153 209,694 3%
HPWH 5,588 N/A 24%
Non-HPWH 129,627 N/A -2%

*Source: Estimated 2023 Massachusetts total market-level equipment sales from MA24X26-B-HPMEI2023 study.
**Source: Estimates of percentage changes in unit sales from 2023 to 2024 based on data from distributor interviews.
Percentages in red exclude data from three distributors due to large discrepancies between their reported 2023-2024
sales and their estimated percentage change for that equipment type.

Using similar methods, the Team also estimated the 2024 market sizes for C&l equipment.
Leveraging sales growth rates from 2023 to 2024 from the distributor interviews conducted for
this study, the Team applied these rates to 2023 market size estimates for each C&l equipment
type. Applying the growth rates resulted in a total market size estimate for 2024 that was more
than 10% larger than the previous 2023 estimate. However, the previous estimates of overall
market growth rate for each C&l end use from previous studies in this series have been between
just 1% and 3%. There is no reason to expect the overall HVAC and water heating markets to
increase by more than 10% from 2023 to 2024. Therefore, we normalized by estimating a 2024
overall market size applying the average annual growth rate from 2021 to 2023 to the 2023 overall
market size and then used the shares of each equipment type as estimated by the equipment-
level growth rates from distributors to calculate the market size for each individual equipment

type.

Table 23 shows key inputs used in calculating 2024 C&l market-level heat pump sales using this
approach.

26 Ducted and ductless heat pumps have cooling and heating capacity ratings based on standard rating temperatures.
The finalized program tracking data provides only the cooling capacity information for heat pumps. However, the team
has observed in previous work that cooling capacity at 95° F and heating capacity at 47° F are strongly correlated. The
correlation among 25X05 invoices for both mini-splits and central ducted ASHP is 0.98.

27 The capacity maintenance ratio is based on capacity analysis from the Residential Heat Pump Invoice Cost Analysis
(MA23X14-B-RHPINV) sampled invoice data. The average capacity maintenance ratio was 87.5% for ductless ASHPs
and 81% for ducted ASHPs.
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Table 23: Key Inputs Used in Calculating 2024 C&Il Market-Level Heat Pump Sales

Equipment Type 2023 Sales* Increase in Capacity
Sales from 2023 to 2024**

Ducted ASHP 8,347 tons 38%

Ductless ASHP 1,600 tons 9%

VRF 29,188 tons -60%

Non-HP Combined Heating and Cooling 278,341 tons 22%

Non-HP Heating only 242,843 tons -16%

Non-HP Cooling only 66,470 tons 95%

HPWH 47,764 gallons -23%

Electric Resistance Water Heater 1,169,684 gallons 3%

Fossil Fuel Water Heater 1,682,684 gallons 2%

Additional Detail for C&l Analysis: Note that the C&l analysis in this study is less representative
of the C&l market than the previous studies in this series. This is because the study scope,
focusing on residential-sized equipment, purposefully excluded distributors who only sell C&l
equipment. This decision was made to reflect the fact that the program framework for C&l
equipment moved from a market transformation framework to a resource acquisition framework
and therefore only residential equipment remained under a market transformation framework.
Since this study is a market transformation study, the exclusion of C&l only distributors allowed
for a deeper dive into the residential market.

C&l equipment sales were captured only from distributors who sell residential equipment and C&l
equipment. C&l-only distributors comprise a sizable share of the C&l equipment market. Thus
decreases in C&l heat pump sales for this year's sample may reflect a reduction in C&l market
share across our residential distributors rather than a decrease in heat pump sales across the
broader C&l market. C&l equipment growth rates were calculated in this study based only on
distributors who sell residential equipment and C&l equipment.

Additionally, the refrigerant changeover?® impacted VRF sales. The VRF sales in our sample
come almost entirely from a single distributor, and that distributor reported a decrease in sales in
2024 due to supply issues resulting from the refrigerant changeover. This distributor expects VRF
sales to rise in 2025, following a dip in 2024.

28 The refrigerant changeover is the mandated shift from high-GWP (Global Warming Potential) HFCs (such as R-
410A) to lower-GWP alternatives (like R-32 and R-454B) under the EPA’s Technology Transitions Program. For VRF
systems, this phase-out means new equipment must use refrigerants with a GWP below 700. This change impacts
VRF system design, requiring coordination with designers and installers to adapt to the new refrigerants and potentially
a new generation of equipment.
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LIMITATIONS TO VALIDITY

The analysis explored and considered alternatives, where practical, to address inconsistencies
or uncertainties in the available data and their implications. The following are the key limitations
of the analysis conducted.

Sales growth estimates from 2023 to 2024 are based on data from interviewed
participating distributors. We assume their sales growth reflects the overall market for
each equipment type. As noted above, the study scope purposefully excluded distributors
that only sold C&l equipment and therefore the sample is less representative of the C&l
market than the previous evaluation. This makes comparisons to the previous study for
C&l unreliable. Therefore C&l growth rates are based only distributors who provided
responses in the both the current study and the MA24X26-B-HPMEI2023 study. In
addition, an EPA mandated refrigerant changeover, effective January 1, 2025, might also
have influenced interviewed distributors’ estimates of 2024 sales, 2023 to 2024 sales
changes, and stocking practices for some equipment types.

The distributor interviews did not collect rates of change in equipment sales separately for
existing buildings and new construction. The Team assumes the reported sales growth
rate applies equally to both.?°

The Team estimated the share of heating equipment in the market using three distinct
metrics: 1) units sold, 2) heating capacity at 47°F, and 3) heating capacity at 5°F. Unit
count is one way to measure volume, and has the advantage of being more directly
available. Capacity is in some ways a more useful metric, corresponding to how much
heating load is or could be served by each equipment type. However, translating reported
unit counts into capacity requires additional information and assumptions. We therefore
provide both metrics, with some discussion about the implications of each.

Interpreting estimates of the heating market in terms of capacity is complicated due to
heat pumps’ reduced capacity at lower ambient temperatures, emphasizing the need for
a triangulated approach that incorporates both unit and capacity estimates. A further
complication, as discussed in the previous studies in the series, is the tendency of
installers to oversize fossil fuel heating equipment. The presence of partial displacements
and the use of heat pumps for cooling only further complicate the analysis of market
shares. Readers should consider all three metrics to gain a more comprehensive
understanding of the 2024 heating market shares in Massachusetts. The true market
share of heat pumps would fall between the share based on unit counts and the share
based on capacity at 5°F.

Capacity at 47°F serves as a useful metric for understanding avoided emissions, as this
is closer to the average ambient temperature at which systems typically operate for much

29 |f sales of heat pump systems going into new buildings grew at a greater rate than the sales going into existing
buildings, then the growth percentage estimated from the interviewed distributors would overstate the growth
percentage and the resulting market shares for heat pumps in existing buildings. However, this overstatement would
be minor given the very small size of the new construction market relative to the existing buildings market.
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of the heating season. In contrast, capacity at 5°F provides a clearer measure of how
effectively heat pumps are displacing fossil fuel heating equipment under colder, more
extreme conditions during the heating season.

The Team estimated residential heating capacity at 5°F by scaling capacity at 47°F using
an average capacity maintenance ratio derived from a limited sample of invoices in the
Residential Heat Pump Invoice Cost Analysis (MA23X14-B-RHPINV). This approach may
result in over- or underestimations of heat pump capacity at 5°F. VRFs were assumed to
have the same average capacity maintenance ratio as ductless air source heat pumps.
The growth rate of ductless air source heat pumps in the residential market is assumed to
be the same as the growth rate of ductless air source heat pumps in the C&l market. This
is because the previous study found that all ductless air source heat pumps installed in
the C&l market were residential-sized systems. Since distributors are not able to tell where
the equipment they sell is installed, the Team applied the growth rate they provided for
ductless air source heat pumps for residential-sized systems to the 2023 estimate of
ductless air source heat pumps in the C&l market.

RESIDENTIAL

Estimated Total 2024 Massachusetts Residential Market Sales and Shares by

Equipment Type

Table 24 compares the results for residential heating equipment market sales from 2021 to 2024
in Massachusetts in terms of units and tonnage and Table 25 shows them in terms of heating
equipment market share. Note that tonnage estimates are based on cooling capacity, which is
assumed to be equivalent to heating capacity at 47°F.% Overall, heat pump heating market

shares

in terms of units are estimated to have increased steadily from 25% in 2021 to 42% in

2024, a total of 17 percentage points. This increase came at the expense of fossil fuel heating
equipment. In terms of capacity, heat pump heating shares are estimated to have increased from

12% in

2021 to 24% in 2024. Ductless heat pumps remain the primary driver for displacing fossil

fuel sales, demonstrating relatively consistent year-over-year growth. Despite declining sales,
fossil fuel equipment continues to represent the majority of residential heating equipment sales.

30 Ducted and ductless heat pumps have cooling and heating capacity ratings based on standard rating temperatures.

The final

ized program tracking data provides only the cooling capacity information for heat pumps. However, the team

has observed in previous work that cooling capacity at 95° F and heating capacity at 47° F are strongly correlated. The
correlation among 25X05 invoices for both mini-splits and central ducted ASHP is 0.98.
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Table 24: Massachusetts Market Sales — Residential Heating (Capacity at 47°F)

. 2021 2022
Equipment Type Unit Unit Ton
Ducted ASHP 8,936 27,891 9,830 33,353 11,738 39,827 14,076 47,761
Ductless ASHP 38,409 89,348 51,468 126,211 62,769 153,923 75,352 184,780
Total ASHP 47,345 117,239 61,298 159,564 74,435 193,575 89,428 232,541

Fossil Fuel Heating 145,458 877,113 139,944 861,217 132,350 814,485 122,821 755,839
192,803 994,352 201,242 1,020,781 206,786 1,008,059 212,249 988,380

Table 25: Massachusetts Market Shares — Residential Heating (Capacity at 47°F)

2021 Share 2022 Share 2023 Share 2024 Share
Equipment Type
Unit Ton Unit Ton Unit Ton Unit Ton

Ducted ASHP 5% 3% 5% 3% 6% 4% 7% 5%
Ductless ASHP 20% 9% 26% 12% 30% 15% 36% 19%
Total ASHP 25% 12% 31% 16% 36% 19% 42% 24%
Fossil Fuel Heating 75% 88% 70% 84% 64% 81% 58% 76%
Total 100% 100% 100% 100% 100% 100% 100% 100%

Table 26 shows the heating capacity estimates adjusted to 5°F for heat pump equipment.
Compared to capacity at 47°F, heat pumps provide a slightly smaller share of total heating
capacity relative to fossil fuel equipment.

Table 26: Massachusetts Market Sales (tons) and Market Shares — Residential
Heating (Capacity at 5°F)
2021 2022 2023 2024

Equipment Type

Ton Market % Ton Market % Ton Market % Ton Market %

Ducted ASHP 22,592 2% 27,016 3% 32,259 3% 38,686 4%
Ductless ASHP 78,180 8% 110,435 11% 134,683 14% 161,682 17%
Total ASHP 100,771 10% 137,451 14% 166,942 17% 200,369 21%
Fossil Fuel Heating 877,113 90% 861,217 86% 814,485 83% 755,839 79%

Total 977,884 100% 998,668 100% 981,427 100% 956,208 100%

Table 27 compares the results for residential permanent cooling®' equipment market sales from
2021 to 2024 in Massachusetts and Table 28 shows the results in terms of permanent cooling
equipment market share. The overall heat pump permanent cooling share in units sold is
estimated to have increased from 34% in 2021 to 53% in 2024, with ductless systems driving the
maijority of heat pump growth. Heat pump permanent cooling shares of capacity are estimated to
have increased similarly from 32% in 2021 to 52% in 2024. This is the first year in the study series

31 Permanent cooling excludes non central air conditioners, for example, window units.
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that distributors have reported increases in all permanent cooling system types. Since 2023, the
permanent cooling market is estimated to have increased by 11%, driven by reports of
installations of added cooling. This suggests that Massachusetts households are adding cooling
to previously uncooled or inadequately cooled areas at an increasing rate.

Table 27: Massachusetts Market Sales— Residential Permanent Cooling

Equipment 2022 2023

Type Unit Ton Unit Ton

Ducted ASHP 8,936 27,891 9,830 33,353 11,738 39,827 14,076 47,761
Ductless ASHP 38,409 89,348 51,468 126,211 62,769 153,923 75,352 184,780
Total ASHP 47,345 117,239 61,298 159,564 74,435 193,675 89,428 232,541
Central AC 92,765 250,938 90,526 242,893 78,153 209,694 80,122 214,977

140,110 368,177 151,823 402,457 152,588 403,269 169,550 447,518

Table 28: Massachusetts Market Shares— Residential Permanent Cooling

Equipment 2021 Share 2022 Share 2023 Share 2024 Share
Type Unit Ton Unit Ton Unit Ton Unit Ton
Ducted ASHP 6% 8% 7% 8% 8% 10% 8% 11%
Ductless ASHP 27% 24% 34% 31% 41% 38% 44% 41%
Total ASHP 34% 32% 40% 40% 49% 48% 53% 52%
Central AC 66% 68% 60% 60% 51% 52% 47% 48%
Total 100% 100% 100% 100% 100% 100% 100% 100%

Table 29 and Table 30 present results for the central cooling analysis for residential ducted cooling
equipment only. We estimate that the ducted heat pump cooling share of the residential ducted
cooling market in units sold nearly doubled from 9% in 2021 to 15% in 2024. We estimate that
the ducted heat pump cooling share in terms of capacity also increased from 10% in 2021 to 18%
in 2024. Despite increased sales of central air-conditioners in 2024, ducted HPs continued to
increase its overall ducted cooling market share. That said, ducted ASHP equipment displacing
central air conditioning equipment sales is still an area where there is substantial room for growth.

Table 29: Massachusetts Market Sales — Residential Ducted Cooling

Equipment 2021 2022 2023 2024

Type Unit Ton Unit Ton Unit Ton Unit Ton
Ducted ASHP 8,936 27,891 9,830 33,353 11,738 39,827 14,076 47,761
Central AC 92,765 250,938 90,526 242,893 78,153 209,694 80,122 214,977

101,701 278,829 100,356 276,246 89,891 249,521 94,198 262,738
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Table 30: Massachusetts Market Shares — Residential Ducted Cooling

Equipment 2021 Share 2022 Share 2023 Share 2024 Share
Type Unit Ton Unit Ton Unit Ton Unit Ton
Ducted ASHP 9% 10% 10% 12% 13% 16% 15% 18%
Central AC 91% 90% 90% 88% 87% 84% 85% 82%
Total 100% 100% 100% 100% 100% 100% 100% 100%

Table 31 presents the estimated sales for water heating equipment and Table 32 shows the
market share of HPWHs. Overall HPWH market share is estimated to have increased from 2% in
2021 to 5% in 2024. Although the market share of HPWHs has more than doubled since 2021,
the technology remains relatively nascent within the residential water heating market.

Table 31: Massachusetts Market Sales — Residential Water Heating

Equipment Type 2021 Units 2022 Units 2023 Units 2024 Units

HPWH 3,009 4,243 5,588 6,929
Non-HPWH Electric 35,790 35,093 35,623 34,899
Non-HPWH Fossil Fuel 92,708 92,443 94,004 92,135
Total Non-HPWH 128,498 127,536 129,627 127,035
Total 131,507 131,779 135,215 133,964

Table 32: Massachusetts Market Shares — Residential Water Heating

Equipment Type 2021 Share 2022 Share 2023 Share 2024 Share

HPWH 2% 3% 4% 5%
Non-HPWH Electric 27% 27% 26% 26%
Non-HPWH Fossil Fuel 70% 70% 70% 69%
Total Non-HPWH 98% 97% 96% 95%
Total 100% 100% 100% 100%

C.4 COMMERCIAL & INDUSTRIAL

C.4.1 Estimated Total 2023 C&I Market Sales by Equipment Type

Table 33 compares the estimated C&l market sales and shares for heating across four years at
47°F. The table shows that heat pump share in C&l heating in 2024 is similar to the share in 2021
(4%).
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Table 33: Massachusetts Market Sales and Shares-C&l Heating (Capacity at 47°F)

: Tons Share
Equipment Type 2021 2022 2023 2024 2021 2022 2023 2024
Ducted ASHP 4711 6595 8347 11,485 1% 1% 1% 2%
Ductless ASHP 918 1,303 1,600 1,751 0% 0% 0% 0%
VRF 15,099 23,039 29188 11,677 3% 4% 5% 2%
Non-HP Heating and 278,341 338,706 50% 60%
Cooling 523,064 518,881 96%  94%
Non-HP Heating only 242,843 204,688 43%  36%
Total 544,692 549,818 560,319 568,307 100% 100% 100% 100%

Table 34 shows heating capacities adjusted to an ambient temperature of 5°F. The capacities are
adjusted using the same average capacity maintenance ratios as for residential-sized equipment.
The VRF capacity maintenance ratio at 5°F is assumed to be the same as for ductless ASHPs.

Table 34: Massachusetts Market Sales and Shares - C&l Heating (Capacity at 5°F)

Equipment Tons Share
Type 2021 2022 2023 2024 2021 2022 2023 2024

Ducted ASHP 3816 5342 6,761 9256 1% 1% 1% 2%
Ductless ASHP 803 1140 1400 1525 0% 0% 0% 0%
VRF 13,999 20,159 25540 10,166 3% 4% 5% 2%
2:(;"(':";"*:]33““9 278341 337,006 50%  60%
S 9 iy 523064 518881 97% 95%

O:I”' eating 242,843 203,661 44%, 36%
Total 541,682 545,522 554,885 561,614  100%  100%  100%  100%

Table 35 shows the results for central non-chiller cooling equipment. Overall C&l heat pump
cooling share is estimated to be slightly lower in 2024 (11%) than it was in 2021 (15%).

Table 35: Massachusetts Market Shares - C&l Central Non-Chiller Cooling

Equipment Type Tons Share
2021 2022 2023 2024 2021 2022 2023 2024

Ducted ASHP 3,816 5,342 6,761 9,256 1% 1% 1% 2%
Ductless ASHP 803 1,140 1,400 1,525 0% 0% 0% 0%
VRF 13,999 20,159 25,540 10,166 3% 4% 5% 2%
Non-HP Heating 278,341 337,006 50% 60%
and Cooling

Non-HP Heating e DI 242,843 203,661 1% 95% 44% 36%

onl
Total 541,682 545,522 554,885 561,614 100% 100% 100% 100%

Table 36 compares the C&l market sales and shares for water heating for 2021, 2023, and 2024.
The heat pump water heater share of the Massachusetts C&l water heating market remains
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around 1% in 2024. Since HPWHs were so new to the C&l market in 2021, the Team did not
have enough information in the previous study to estimate 2022 HPWH sales.*

Table 36: Massachusetts Market Sales and Shares — C&l Water Heating

. Gallons Share
Equipment Type
2023 2024 2021 2023 2024
HPWH 38,000 47,764 36,812 1% 2% 1%
Fossil Fuel Water Heater 1,594,175 1,682,684 1,688,030 58% 58% 57%
Electric Resistance Water Heater 1,134,825 1,169,323 1,244,500 41% 40% 42%

2,767,000 2,899,771 2,969,342 100% 100%

C.5 INTERVIEWED DISTRIBUTORS’ SHARE OF TOTAL MARKET ACTIVITY

To understand how well the distributors interviewed for 2024 represent the overall 2024 markets,
the Team compared the sales of interviewed distributors to the overall market size estimates. In
addition, to assess possible effects of differences in the mix of distributors who provided data for
2021 versus those who provided data for 2024, we calculated market share estimates based on
the sales of only those distributors that responded for both years and compared them to market
share estimates based on the sales of all distributors that responded in 2024.

C.5.1 Interviewed Distributors’ Share of Total Residential Market Sales

Interviewed distributors’ sales represented nearly one-third of residential heat pump sales
and about one-sixth of residential fossil fuel heating equipment sales. The interviewed
distributors comprised more than half of residential heat pump water heater sales. This
suggests that distributors interviewed represent residential heat pump sales in Massachusetts
particularly well.

Table 37 shows the percentage of total 2024 residential market sales accounted for by
interviewed distributors. For heat pump equipment, interviewed distributors accounted for just
under one-third of heat pumps that provide space conditioning and over half of residential
HPWHSs. Their estimated market share, however, dropped to 17% or less for non-heat pump
equipment.

For ducted heat pumps, the interviewed distributors represented approximately 50% of the market
in terms of units sold. For ductless heat pumps, they represented slightly over one-quarter of units
sold. Fossil fuel heating equipment fell to 17% of units sold. The market share of central air
conditioners dropped to 7% of the market by units sold. Interviewed distributors were estimated
to represent over half of HPWHSs but only 22% of other water heating equipment.

32 During interviews more than three-quarters of distributors who sold HPWHs in 2023 stated that they started selling
commercial HPWHs in 2022 or later with most sales ramping up in 2023. In the absence of growth estimates from 2021
to 2022, the Team assumed HPWH sales remained relatively constant from 2021 to 2022, which reflects distributors
indicating a ramp-up period in 2022 after incentives switched to upstream.
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Table 37: Interviewed Distributors’ Estimated Residential Market Share
Equipment Type & Heating Capacity By Unit
2024 2024 % of Market share

Distributor Market Size (% Market Size
Interviews Estimate
Ducted Air Source Heat Pump systems 7,043 14,076 50%
(air-to-air only) - Split, Unitary, or Packaged,
< 5.4 Tons, < 65 kBTUh

Ductless Air Source Heat Pump systems 19,602 75,352 26%
(air-to-air only), < 5.4 Tons, < 65 kBTUh
Fossil Fuel-fired Heating systems 21,332 122,821 17%

(all combined, including combi boiler systems),

Boilers < 300 kBTUh, Furnaces < 225 kBTUh

Central Air Conditioning systems 5,697 80,122 7%
(non-heat pump) - Split or Unitary,

<56.4 Tons, <65 kBTUh

Heat Pump Water Heaters 3,697 6,929 53%

Fossil Fuel-fired & Electric Resistance Water 27,420 127,035 22%
Heaters - Storage and instantaneous
(excludes indirect water heaters)

C.5.2 Interviewed Distributors’ Share of Total Commercial Market Sales

Commercial share. Table 38 shows the percentage of total 2024 commercial market sales by
capacity represented by interviewed distributors who responded to PY2023 and PY2024
interviews. Like the rest of the commercial analysis, this analysis is based only on capacity. As
noted above, the PY2024/2025 study scope purposefully excluded distributors that only sold C&l
equipment and therefore the sample is less representative of the C&l market than the previous
studies. This makes comparisons to the previous study for C&l unreliable and reduces the share
of the C&l market represented by interviewed distributors for this study.

For ducted heat pumps, interviewed distributors represented 18% of the commercial ducted heat
pump capacity sold. Interviewed distributors represented 43% of VRF capacity sold and 46% of
non-heat pump heating-only equipment sold. Interviewed distributors represented only 2% of non-
heat pump heating and cooling equipment (e.g., RTUs) capacity sold and less than 1% of non-
heat pump cooling-only capacity sold. Interviewed distributors represented 27% of heat pump
water heater capacity sold but only 4% of non-heat pump water heater capacity sold.
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Table 38: Interviewed Distributors’ Estimated Commercial Market Share

Equipment Type & Heating Capacity By Capacity
2024 2024 Market % of Market share

Distributor Size Estimate (% Market Size

Interviews Estimate)
Ducted ASHP (tons) 2,086 11,485 18%
VREF (tons) 5,003 11,677 43%
Non-HP Heat and Cooling e.g., RTU (tons) 5,424 338,706 2%
Non-HP Heating only (tons) 93,274 204,688 46%
Non-HP Cooling only (tons) 632 129,617 0%
HPWH (gallons) 9,765 36,812 27%
Fossil fuel water heaters (gallons) 61,231 1,688,030 4%
Electric resistance water heaters (gallons) 54,823 1,244,500 4%
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Appendix D Program Penetration

This appendix reports numbers of heat pump space conditioning systems and heat pump water
heaters supported in 2024 by the PAs’ (1) Residential Existing Buildings and Income Eligible
Existing Buildings programs, and (2) C&l Existing Buildings program, as available by BCR ID. It
also estimates 2024 program penetration (i.e., the percentages of Massachusetts sales of heat
pump equipment that were program supported) of residential-size systems for all these programs
combined. The results for the residential programs appear first, followed by the results for the
residential and C&l programs combined.

Note that as in previous years, the counts and tonnage of program-supported equipment
presented here are under-reported in that they exclude heat pumps supported by the Residential
New Buildings and the C&l New Buildings programs. This is both because it is not possible to
estimate units or tonnages of heat pump systems or heat pump water heaters from these
programs’ final tracking data by BCR ID.

D.1 RESIDENTIAL PROGRAM PENETRATION & ADOPTION ESTIMATES

The Team used the PAs’ final 2024 program tracking data, which reports space conditioning heat
pumps in tons, to estimate numbers of space conditioning systems and of heat pump water
heaters supported by the program in 2024. The Team counted air source heat pump systems by
the number of compressors.

D.1.1 Heat Pumps Supported by Residential Programs 2021-2024

The number of rebates and midstream incentives disbursed for residential air source heat
pump systems and heat pump water heaters in existing residential buildings has increased
steadily from 2021 to 2024, providing additional evidence of the overall growth in the
markets for residential heat pump equipment. Compared to previous years, the rate of
increase from 2023 to 2024 was somewhat less for ductless systems (7%) than ducted systems
(38%) and HPWHs (47%). While this is to be expected given the much larger numbers of
supported ductless systems that have been installed over time compared to other types of heat
pumps (Figure 56), it is somewhat inconsistent with the roughly 20 percent growth rate estimated
for both ducted and ductless ASHP sales from 2023 to 2024 based on distributor interviews
conducted for this study.

Analysis approach. While this study defines a space conditioning heat pump by the number of
compressors, the PA’ program tracking data generally reports space conditioning heat pumps by
total tonnage of the system(s) installed or by the number of dwelling units in which they were
installed. To estimate numbers of ASHP and GSHP systems when they were not available in the
tracking data, the Team leveraged invoice data from the Residential Heat Pump Invoice Cost
Analysis #2 (MA25X05-BR-RHPINV2) to estimate the unit counts by compressor. The invoice
data contained 594 records of ducted heat pump projects and 453 records of ductless heat pump
projects done through the program in 2024. The invoice data provided heat pump capacity in tons
and compressor counts for each project, from which the team calculated an average compressor
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per ton of 0.35 for ducted and 0.45 for ductless heat pumps. The team multiplied the average
compressor per ton by the tonnage values provided in the program tracking data for ducted and
ductless heat pumps, respectively. Each result was then rounded to the nearest whole number to
approximate the number of compressors installed for each project. Some custom heat pump
projects in the program data were tracked by number of dwelling units rather than by tonnage.
For these projects, the team assumed one compressor per dwelling unit.

The residential program-supported ASHPs include 885 undefined or custom ASHPs. To develop
the estimates of program-supported heat pumps, the Team allocated these systems to ducted
and ductless based on the proportion of program-supported ASHP systems that were clearly
defined as ducted (28%) or ductless (72%). Note that these custom or undefined systems could
be larger equipment, such as VRFs, installed in multifamily buildings.

Figure 56: Number of Residential Program-Supported Air- and Ground-Source
Heat Pump Systems & Heat Pump Water Heater Units, 2021-2024 (excluding new
construction)

35,000
31,661
30,000
25,000
20,000 18,86
15,000 14,125
12,350
10,000
6,737
5,690
5,000
3, 016
1,64
K 196 12 77 171308
Ducted ASHP* Ductless ASHP* HPWH GSHP
12021 m2022 m2023 m2024
NMR — 150

Group, s DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

D.1.2 Residential 2024 Heat Pump Program Penetration and Out-of-Program
Adoption

Program-supported units comprised a large proportion of the estimated residential cold-
climate heat pump market, representing nearly two-thirds of estimated 2024 sales of
residential cold-climate ASHPs. Looking at the broader Massachusetts market for
residential heat pump equipment, not just cold-climate equipment, program-supported
units represented about half (49%) of 2024 ASHP sales.

Program-supported residential heat pump water heaters represented over four in five
(82%) of all estimated 2024 sales of Massachusetts residential heat pump water heaters.

While out-of-program adoption of residential heat pump water heaters continued to
decline, there was a slight increase in out-of-program adoption of residential cold-climate
ASHPs from 2023 to 2024.

Figure 57 shows 2024 units of residential-sized program-supported air source heat pump systems
and heat pump water heaters compared to estimated 2024 Massachusetts market-level sales of
residential-sized cold-climate ASHPs, to all ASHPs, and to heat pumps water heaters. Since the
Baseline Indicators study that developed market-level equipment sales estimates for 2021, the
team applied year-over-year sales growth rates from distributor interviews to estimate market-
level sales for subsequent years. However, due to the inconsistency noted earlier in the 2023 to
2024 growth rate for ducted systems between distributor estimates and program unit counts, the
number of program-supported cold-climate units in 2024 exceeds estimated 2024 market-level
cold-climate sales for ducted ASHPs. This indicates that the 2024 market-level sales estimate for
ducted ASHPs is likely understated.

Several factors may explain the inconsistency between distributor estimates and program unit
counts for ducted and ductless systems:

1. The distributor sample may not be representative of the full market. If interviewed
distributors focus on ductless or ducted systems disproportionately, their reported sales
growth may not reflect overall market trends for each system type.

2. Not all ASHPs installed in Massachusetts are sold through the distributor channels. If sales
growth for ducted systems through other channels was higher from 2023 to 2024,
distributor-based estimates would understate true growth.

3. ASHPs sold in a given year are not necessarily installed in the same year, so growth rates
from distributor sales and program installations may not align temporally.

4. The market-level cold-climate ASHP sales rely on the distributors’ estimates of the share
of their ASHP sales that are cold climate units, and these estimates may be inaccurate.

In addition, the original 2021 market level sales estimate may have misestimated the split between
ducted and ductless ASHPs. If ducted sales were understated and ductless sales overstated in
the baseline, that bias would carry forward to subsequent years given the methodological
approach.

Going forward, the team plans to triangulate data from multiple sources to develop more accurate
estimates of market level ASHP sales by system type. For this study’s report, the team therefore
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developed a combined program penetration estimate for ASHPs, rather than separate estimates
for ducted and ductless systems (Figure 58). For consistency, Figure 59 compares the out-of-
program adoption figures in 2024 to earlier years for ASHPs (ducted and ductless combined) and
HPWHSs.

Together, these figures suggest that compared to 2023, the percentage of all cold-climate ASHPs
that were supported by the programs in 2024 (61%) was slightly lower than that of 2023 (68%).
In contrast, the percentage of program-supported HPWHs increased from 2023 (69%) to 2024
(82%).

It is worth noting that some cold-climate ASHP installations occurring without program support
may be driven by the program’s cold-climate ASHP requirement. Absent this requirement, non-
cold-climate systems may have been stocked and installed more frequently. As a result, some
out-of-program sales of cold-climate units are likely attributable to the program.

The study did not estimate market-level sales for residential GSHP systems due to very low
prevalence of this equipment type and high uncertainty. This is why counts of program-supported
GSHPs from 2021 to 2024 are not included in the figures below.

Figure 57: 2024 Units of Residential Program-supported Heat Pump Systems
Compared to MA Market Sales
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* Together, ducted and ductless program-supported ASHPs include 885 undefined or custom ASHPs.
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Figure 58: 2024 Residential Program-supported ASHP & HPWH Penetration into
MA Residential-sized Cold-climate ASHP Market, All ASHP Markets, and HPWH
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D.1.3 Residential Heat Pump Adoption by Income Group and Building Type

To provide insight into heat pump adoption patterns by income group and building type, this
section presents 2024 Massachusetts ASHP and HPWH adoption rate estimates within the
program by income group and building type. We define the in-program heat pump adoption rate
as the percentage of program-eligible households® in each income group or building type that
installed a heat pump during 2024 through the program. We define the income groups relative to
the state median income (SMI). Low-income households are those with combined household
incomes below 60% of the SMI, moderate-income households have incomes between 60% and
80% of the SMI, and non-low- or moderate-income (non-LMI) households have incomes above
80% of the SMI.

In-program heat pump adoption rates are higher for heat pumps of all types among non-
LMI households than among moderate- and low-income households. Within the program,
LMI households are more likely to adopt ductless heat pumps than ducted heat pumps.
Within the program, heat pump adoption rates are substantially higher for ASHPs than for
HPWHSs across all income groups. The 2024 estimates of in-program adoption of program-
qualified (i.e., cold-climate) air source heat pump systems are 0.65% for low-income, 1.05% for
moderate income, and 2.62% for non-LMI households. The 2024 in-program adoption estimates
of heat pump water heaters are 0.11% for low-income, 0.13% for moderate income, and 0.33%
for non-LMI households. (Table 39).

Table 39: In-Program Heat Pump Adoption Rates Among Program-Eligible
Households in 2024, by Income Group

Measure Low income Moderate income Non-LMI

Air source heat pumps 0.65% 1.05% 2.62%
Ducted air source heat pumps 0.10% 0.19% 0.82%
Ductless air source heat pumps 0.55% 0.86% 1.80%

Heat pump water heaters 0.11% 0.13% 0.33%

Compared to 2022, the year for which heat pump adoption by income was calculated
previously, heat pump adoption rates in 2024 were higher than in 2022 across all income
groups for both ASHPs and HPWHSs. The increase in heat pump adoption rates among both
low-income and moderate-income households was greater than among non-LMI households.

In-program adoption rates of heat pumps of all types in 2024 were highest among
households living in single-family detached homes and lowest among those living in
multifamily dwellings. Because LMI households are more likely than non-LMI households to

33 Eligible population counts exclude households in municipal service territories that are not eligible for PA programs.
Program-eligible households include those in single-family detached, single-family attached (2-4 units), multifamily (5-
plus units) buildings with either PA-provided electric and gas service, electric-only service, or gas-only service. Units in
a building that are master metered for both electric and gas are excluded.
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reside in multifamily and single-family attached housing, the income-based differences in heat
pump adoption are driven, at least in part, by building type rather than income alone.

For program-qualified air source heat pump systems, the estimated 2024 in-program adoption
rates are 2.78% for single-family detached homes, 0.83% for single-family attached homes, and
0.11% for multifamily dwellings. Corresponding in-program adoption rates for heat pump water
heaters are substantially lower, at 0.40%, 0.05%, and 0.00%, respectively. Single-family attached
housing includes 2- to 4-unit apartments, condominiums, townhomes, and rowhouses. Multifamily
housing refers to buildings with five or more apartments or condominium units. (Table 40)

Table 40: In-Program Heat Pump Adoption Rates Among Program-Eligible
Households in 2024, by Building type

Measure SF Detached SF Attached Multi-Family

Air source heat pumps 2.78% 0.83% 0.11%
Ducted air source heat pumps 0.80% 0.17% 0.06%
Ductless air source heat pumps 1.98% 0.66% 0.05%

Heat pump water heaters 0.40% 0.05% 0.00%

The Team also attempted to estimate out-of-program adoption rates by income group and building
type by combining data used to calculate in-program adoption rates with data from the general
residential customer survey fielded by Guidehouse in 2025 as part of the MA24R69-B-RBUECS
Massachusetts Residential Building Use and Equipment Characterization Study (Guidehouse,
2026). However, the results revealed important discrepancies between this study’s 2024 market
size estimates and the 2024 implied sales based on the general residential customer survey
results, which could not be resolved satisfactorily for this year’s report. As a result, out-of-program
adoption rates are not included in the report. Going forward, the Team will work more closely with
the general residential customer survey team to conduct additional verification and reconcile
these differences.

D.2 CoMBINED RESIDENTIAL AND COMMERCIAL & INDUSTRIAL PROGRAM
PENETRATION ESTIMATES

Program-supported sales of ASHPs and market sales have both increased each year since
2021; however, the rates of increase have differed for each leading to program penetration
values that lack a consistent upwards or downwards trend. By ton, program-supported
ASHPs represented 56% of Massachusetts cold-climate heat pump sales in 2024 and 45%
of all ASHP sales in 2024. The program also supported 87% of Massachusetts HPWH unit
sales in 2024.

This section presents combined residential and C&l air source heat pump (ASHP) and heat pump
water heater (HPWH) program penetration. We present combined penetration because the C&l
Existing Buildings program supports residential-sized equipment that is installed in commercial
settings as well as commercial-sized equipment.
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Program penetration is based on program data and market size estimates. Both present
challenges to determining installation locations for heat pump equipment. Combining the results
accounts for uncertainty that arises when attempting to split program penetration between
residential and C&l customers and size markets in a way that takes into account installation
location. Examining penetration across both sectors therefore reduces overall uncertainty in the
penetration estimates.

A significant portion of program-supported heat pumps is incentivized midstream. Despite
program attempts to designate installation location of equipment incentivized midstream as either
residential or commercial, it is possible that midstream systems in the program data are incorrectly
assigned to residential or commercial customers because the information is collected at the
middle of the supply chain, where installation location is less certain. Similarly, the market size
estimate is based on information from distributors who are in the middle of the supply chain and
who therefore have limited visibility into whether systems are installed in residential or commercial
settings. Specifically, market size estimates are based on estimates of the annual growth rate of
sales from distributors. Since distributors do not have visibility into installation location, they are
asked to provide a single estimate for residential-sized equipment. Taken together, all of these
uncertainties mean that estimates of residential or C&l market penetration combined are likely
more accurate than standalone estimates.

Figure 60 compares the total capacity of program-supported ASHPs in the residential and C&l
sectors to the estimates of Massachusetts market sales of cold-climate ASHPs and all ASHPs
from 2021 to 2024. The figure shows that together, the C&l Existing Buildings, Residential Existing
Buildings, and Income Eligible Existing Buildings programs supported 109,772 tons of ASHPs in
2024 compared to 43,003 tons in 2021. Over that same period, the combined total market sales
increased from 122,868 tons to 245,777 tons.3*

34 Due to uncertainties in the program tracking data, it is possible that a small portion of C&I records are for equipment
larger than five tons.
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Figure 60: 2024 Combined Residential/C&l Program-supported ASHP Systems
versus MA Market Sales, in Tons
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Figure 61 shows the combined program penetration for the ASHPs relative to the cold-climate
market sales and all market sales. The percentages are based on numbers of tons. Uncertainty
is introduced into these estimates through distributor estimates of the share of equipment each
year that is cold-climate, and average capacities of equipment by type. In 2024, program
penetration is estimated at 56% of the cold-climate ASHP market sales and 45% of all MA ASHP
market sales. From 2023 to 2024, the program penetration decreased. This could be the result of
uncertainties in the market size estimate or it could represent an increase in heat pump activity in
municipalities that are not covered by Mass Save.
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Figure 61: 2024 Combined Residential and C&Il Program-supported Heat Pump
Penetration into MA ASHP Markets
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Figure 62 compares the count of program-supported HPWHs to estimated Massachusetts market
sales of HPWHSs. There is no data for 2022 because C&l estimate was not possible for 2022.
Program-supported HPWHSs sales have increased from 1,196 units in 2021 to 6,021 in 2024.
Market sales have increased from 3,420 units in 2021 to 7,337 units in 2024

Figure 62: 2024 Combined Residential and C&l Program-supported HP Water
Heaters versus MA Market Sales, in Units
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Figure 63 shows the overall program penetration for HPWHs across the residential and
commercial markets in 2024. The program supported 87% of Massachusetts HPWH unit sales in
2024 compared to 35% in 2021.

Figure 63: 2024 Combined Residential and C&Il Program-supported HP
Penetration into HPWH Market
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D.3 COMMERCIAL & INDUSTRIAL PROGRAM-SUPPORTED EQUIPMENT ESTIMATES

Figure 64 shows the count by system or unit of ASHP, VRF, GSHP, WSHP and HPWH supported
through the C&l Existing Buildings program from 2021 to 2024, based on program data. The count
of program supported ASHP systems increased dramatically from 1,463 units in 2023 to 6,175 in
2024. Still this overall count of commercial ASHP units is small relative to the count of residential
units (44,011 units). This increase appears driven by the midstream sub-offering, which increased
the number of program-supported ASHPs by 268% from 2023 to 2024, and the electrification sub-
offering which increased program-supported ASHPs by 153% over that same period. It is also
possible that some the midstream equipment was ultimately installed in residential locations.

Program-supported VRFs also increased from 2023 to 2024 (1,042 units in 2023 compared to
1,145 units in 2024), though by a smaller percentage than ASHPs.

The count of program-supported HPWHSs increased drastically from 49 in 2023 to 331 in 2024.

The program records had no clear indication of program-supported GSHPs in the commercial
sector.
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Figure 64: C&l Program-supported Heat Pump Systems & Heat Pump Water
Heaters, 2021 — 2024 (excluding new construction), in units
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Due to uncertainties related to splitting program and market counts between residential and
commercial installation locations discussed in the previous section, no program penetration is
calculated for C&l equipment alone. Additionally, since the distributor interviews for this evaluation
purposefully excluded C&l only distributors, the estimates of growth in the Massachusetts C&l
markets are less representative than those of previous evaluations. For example, the interviewed
distributors indicated a drop in VRF sales from 2023 to 2024, which appears unlikely since the
program activity for VRF increased over that period. This is because just one interviewed
distributor accounted for the vast majority of VRFs sales across all interviewed distributors for this
evaluation, and that distributor experienced a drop in VRF sales as they struggled to find supply
compliant with the refrigerant change-over. This one distributor's experience may not be
representative of the commercial market overall.
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Appendix E 2024 Attribution

This appendix presents research results to help in assessing program influence and attribution.
Note that the PAs’ support for residential-sized heat pumps is a Market Transformation initiative.
As Appendix P of the Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan
(Massachusetts Program Administrators, 2024) notes, market transformation initiatives should be
judged by their effectiveness in accelerating market transformation, and so they are not subject
to net-to-gross factors. In order of presentation, the research results here include:

e The status of possible or actual sources of support for residential heat pumps other than
Mass Save that could potentially affect market outcomes in Massachusetts now and in the
future.

e Estimates of program-induced sales based on market-level counterfactual analysis

o Preliminary 2024 residential market-level unit NTG estimates, meant strictly as a
directional indicator of market progress

e Qualitative evidence from distributors about changes in market activity or practices
between 2023 and 2024 and the influence of the programs on these changes

¢ Qualitative evidence from installers about changes in practices or perspectives on heat
pump equipment or markets between 2023 and 2024

¢ Additional qualitative evidence from residential customers heat pump awareness or use
on in perspectives on heat pump equipment that is not already reported in Appendix B

e Changes in Res HP equipment and installation costs

o An assessment of evidence for the direction of changes since baselines in the values of
indicators of market effects for each anticipated market outcome, as well as of incremental
changes since the most recent measurement for the outcomes for which it is appropriate
to assess this, to see if they conform to the direction predicted by the program theory

E.1 SupPPORT FOR RESIDENTIAL HEAT PumPS OTHER THAN MASS SAVE

E.1.1 2024 Support

To the Team’s knowledge, as in 2023, the only program support available for residential-
sized heat pumps in Massachusetts in 2024 was through Mass Save or municipal utilities.

The expanded federal tax credits which became available for residential heat pumps in
January 2023 will expire on December 31, 2025.

IRA heat pump rebates for low- and moderate-income households were not yet available
in 2024.

Program support. In 2023, the only program support for heat pumps available to households in
Massachusetts other than Mass Save that the Team was able to identify from distributor
interviews and secondary research were rebate programs offered to customers of municipal
utilities (https://www.dsireusa.org/). This study did not examine this topic for 2024. To the Team’s
knowledge, this is still the case.
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Federal tax credits. The IRA expanded federal tax credits for residential heat pumps for space
conditioning and water heating as of January 1, 2023. The expansion allows homeowners to claim
a tax credit of up to 30% of the cost of the heat pump system and installation, up to $2,000,
annually (?), with no lifetime limit. Prior to the passage of the IRA, the available tax credit for heat
pumps was $300 (or 30% of the cost of geothermal heat pumps) and there was a lifetime
maximum of $500 for tax credits for any energy-efficient home improvement. The expanded tax
credit is available to all households regardless of income. Following the passage of the One Big
Beautiful Bill, the tax credit will expire on December 31, 2025.

IRA heat pump rebates. IRA heat pump rebates for low- and moderate-income households were
not yet available in 2024.

E.1.2 2025 and Expected Future Support

As of April 2026, IRA heat pump rebates for low- and moderate-income households were
not yet available, pending final approval from the DOE.

Massachusetts still expects to receive $100 million in federal funding to accelerate the
adoption of cold-climate heat pumps in single-family and multifamily residential buildings
through the New England Heat Pump Accelerator Coalition. While Massachusetts has not
yet announced a state-level program, the earliest one could begin in any of the coalition
states would be 2026.

IRA support. Section 50122 of the Inflation Reduction Act (IRA) supplies funding to state energy
offices to develop and implement programs that provide rebates to eligible low- and moderate-
income (LMI) households®* for qualified electrification projects, including heat pumps for space
heating and cooling. The Massachusetts Department of Energy Resources (DOER) submitted the
state’s application for IRA Section 50122 funding to the U.S. Department of Energy (DOE) in June
2024.

The Massachusetts DOER expects to receive a total of $146,043,040 in Home Electrification
Appliance Rebate (HEAR) and Home Efficiency Rebates (HER) funding to support electrification
among LMI households. Both programs have received full awards but need final approval from
the DOE before the funds are available. If received, HER funding ($73.2 million total) will be used
to provide rebates to communities served by Municipal Light Plants and provide additional funding
for the DOER’s Affordable Housing Decarbonization Grant Program.3¢ The $72.8 million for
HEAR will be integrated into Mass Save to provide electrification and pre-electrification barrier
support to low- and moderate-income customers.®” (Eversource Energy, 2026) The funding for
HEAR represents less than 2% of the overall Mass Save budgets for the Residential and Low
Income sectors from 2025 to 2027 ($3,371 million) (Massachusetts Program Administrators,
2025).

35 | MI households are defined as those that have annual incomes up to 150% of the area median income.

36 For municipal customers, who are not served by the PAs’ programs offered under the Mass Save umbrella.

37 Previously, DOER documentation indicated the HEAR funding was $72.8 million, but a Q4 2025 memo from
Eversource indicates this amount is $71.8 million.
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According to the DPU, the PAs understood from DOER that the funding had been obligated as of
September 2024. Prior to deploying the funds, the PAs were required to work with DOER on
budgets and submit a State Implementation Blueprint to the DOE. DOER provided these
documents to the DOE in May 2025 and received feedback in July. The PAs and DOER provided
a revised set of documents as well as a set of pre-launch checklist requirements in August and
October 2025, which were approved by the DOE. As a last step, DOER and the PAs submitted
subcontractor budgets and revised budget workbooks to the DOE in January 2026. The Trump
administration is requiring that states wait to launch the HEAR program until they receive formal
approval from the DOE. Currently, the MA DOER does not have an estimate on when these funds
will be available for implementation. In the event the funds are not approved, the low-income and
moderate-income program offerings will not be affected as the funds were not included in the
budget for the 2025-2027 plan (Eversource Energy, 2026).

New England Heat Pump Accelerator Coalition. In July 2024, the EPA selected a five-state
coalition (Connecticut, Massachusetts, Maine, New Hampshire, and Rhode Island) to receive a
$450 million award to rapidly accelerate the adoption of cold-climate heat pumps in single-family
and multifamily residential buildings across the region. Massachusetts expects to receive $100
million of the award funding, provided through the competitive portion of the Climate Pollution
Reduction Grants, a program of the Inflation Reduction Act. As of November 2025, pilot programs
were being planned in Connecticut, Rhode Island, and New Hampshire. State-level pilots are
expected to begin procurement in Q1 of 2026 at the earliest (Connecticut Department of Energy
& Environmental Protection, 2025).

Along with other states, Massachusetts has set a goal to have heat pumps account for at least
65% of residential-scale heating, air conditioning, and water heating sales for 2030 and 90% for
2040. The Accelerator will provide funding towards that goal through three program pillars: a
Market Hub, which will provide midstream incentives, contractor training, and workforce
development in underserved communities; an Innovation Hub, to overcome barriers for low- and
moderate-income households and underserved communities, and a Resource Hub to share data
and resources across the region.

E.2 2024 MARKET-LEVEL RESIDENTIAL COUNTERFACTUAL DISTRIBUTOR
SALES

This section includes discussions of counterfactual sales, which are also known as naturally
occurring sales. The counterfactual sales are the sales that would have occurred had there been
no program support. Per the overall evaluation approach for studies laid out in the combined Heat
Pump Market Effects Indicators Baseline & Interim Studies Final Report, counterfactual sales
estimates for heat pumps are to be collected from distributors annually and from installers every
three years. As that report explained, this is because the weight of evidence supported relying
primarily on the distributors’ counterfactual sales estimates. This study did not collect
counterfactual sales estimates from installers. The next study in this series is slated to include
installers’ counterfactual sales estimates.

Without 2024 program tracking data, which is needed to calculate the program-induced
sales estimates, the market-level counterfactual analysis presented below is inconclusive.
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The Team expects to receive 2024 program tracking data in November 2025. The next draft of
this report will include the program-induced sales estimates and a brief summary of the result
here.

Note that the distributors’ assessments of program attribution and resulting NTG ratios for 2024
that will appear in the next draft of this report, once program sales data are made available, should
be viewed as supplementary, directional indicators of market progress rather than as measures
of impact.

E.2.1 Approach to Determining Counterfactual Sales from Distributor Survey
Responses

To better understand market progress, the Team asked distributors for counterfactual or “naturally
occurring” unit sales at the level of the Massachusetts market for the respective equipment type
(the “market level”). With these counterfactual sales estimates, we calculated program-induced
residential sales estimates of cold-climate ASHPs and of HPWHs.

The market-level counterfactual sales is the unweighted average of the distributors’ estimates of
the percentage of actual unit sales that would have been made by all distributors across the
Massachusetts market had there been no program support. 3 An example of the market-level
counterfactual question wording for ASHPs is “Had Mass Save not existed, would 2024 unit sales
of cold-climate (ENERGY STAR 6.1) residential-sized ducted air source heat pumps across the
entire Massachusetts market have been lower, higher, or about the same as they were? [IF
LOWER OR HIGHER] By about what percent [lower/higher]?”

E.2.2 Program-Induced Sales Estimates

To make the implications of the counterfactual estimates easier to understand, we also present
counterfactual results in terms of “program-induced sales percentages.” The program-induced
sales percentages are calculated as one minus the distributors’ estimated market counterfactual
sales percentage.

Table 41 shows the market-level counterfactual sales percentages for residential cold-climate air
source heat pump systems and heat pump water heaters for 2021, 2023, and 2024, and
calculates the percentages of program-induced sales in each year.

Figure 65 displays the program-induced sales. As the figure shows, compared to the 2021
baseline and to 2023, distributors’ estimate of 2024 program-induced share of cold-climate ASHP
sales was lower than in both 2021 and 2023. Distributors’ estimate of 2024 program-induced
share of HPWH was slightly lower than in 2023 but higher than in 2021.

The Team considered the possibility that the changes in program-induced sales percentages
between 2023 and 2024 could be due to differences in the composition of distributors that
responded to each survey. To assess this, we compared the program-induced sales share

38 The survey also asked about counterfactual sales at the organizational level. Here we report the market-level
estimates only because the Baseline study concluded that market-level estimates were more meaningful assessments
of the Massachusetts counterfactual sales than the organization-level estimates.

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

estimates from the 11 distributors the responded to both the PY2023 and PY2024 surveys. As
Figure 66 shows, the 11 distributors that responded to both years’ surveys also showed drops in
program-induced sales percentage between 2023 and 2024 for both equipment types, suggesting
that the dips are not driven by differences in the composition of distributors that responded to
each survey.

Note that federal tax credits for heat pumps became available in January 2023. In 2024, there
was considerable publicity about the IRA’s implementation and about heat pumps in general. In
their counterfactual estimates the distributors may have assumed that customer awareness of
heat pumps and the tax credits had also grown since 2023, driving some of the demand. In
addition, the Team believes distributors may be overly optimistic about what their sales would
have been without PA program support, and that this optimism may also influence their responses
about market-level sales. This is in keeping with the general tendency of respondents to
rationalize past decisions or performance.

Table 41: Distributors’ Market-level Residential Counterfactual Heat Pump vs.
Program-Induced Heat Pump Sales Percentages, 2021, 2023 & 2024
Residential Equipment & Measurement Type 2021 2023 2024

Base: All respondents for each year
All Cold-Climate Air Source Heat Pump systems (ducted & ductless combined, air-to-air only), < 5.4
Tons, < 65 kBTUh

Distributors’ estimate of mar!(et-level MOA counterfactual 56% 429, 62%
sales (a.k.a. naturally occurring sales) %
Program-induced sales % (1 - counterfactual sales %) 44% 58% 38%

Heat Pump Water Heaters
Distributors’ estimate of market-level MA counterfactual
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0, o, 0,
sales % 57% 47% 52%
Program-induced sales % (1 - counterfactual sales %) 43% 53% 48%
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Figure 65: Distributor Estimate of Program-Induced Sales
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Figure 66: Program-induced Residential Sales Estimates: PY2023 & PY2024
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E.3 PRELIMINARY 2024 RESIDENTIAL MARKET-LEVEL UNIT NTG ESTIMATES

The Team measured market-level unit NTG ratios strictly as directional indicators of
market progress. The most defensible 2024 residential market-level unit NTG ratio
estimates are 64% for air source heat pumps (ducted and ductless ASHPs combined) and
59% for heat pump water heaters. These are slightly lower than the 2023 residential market-
level unit NTG ratio estimated in the previous study (62% for ducted, 77% for ductless, and
70% for HPWHs).

The Team estimated 2024 market-level unit NTG ratios for residential equipment using the same
approach we used to estimate 2023 market-level unit NTG in Appendix E of the previous study.
These NTG ratios serve as directional indicators of market progress rather than measures of
impact. They are meant to provide a sense of the overall direction of NTG for these equipment
types since the program changes were first implemented in 2022.

For each qualified equipment type, market-level unit NTG can be calculated as the total program-
induced unit sales divided by the total program-incented unit sales. It boils down to the following
formula:

% of total qualified equipment sales induced by Mass Save
Market level unit NTG = 0 of qualif qulp y

% of qualfied equipment sales rebated or incented by Mass Save

As with the 2023 estimates, the 2024 residential market-level NTG ratios are in terms of units of
equipment sold or installed, rather than energy saved, which is why we refer to these NTG ratios
as “unit NTG.”

Table 42 shows the 2024 residential unit NTG estimates calculated using (1) program-induced
sales percentage estimates from distributors’ market-level counterfactual estimates and (2) the
estimated percentages of residential heat pumps rebated or incented in 2024 from Figure 58.

Table 42: 2024 Preliminary Market-level Unit NTG Ratio Estimates

Residential Equipment Type 2024 Program- % of ccASHPs or HPWHs Unit NTG
Induced Sales % Rebated or Incented
(Source: (Source: Program
Distributors) Tracking Data)
A B
Cold-climate ASHPs 39% 61% 64%
Heat pump water heaters 48% 82% 59%

That the unit NTG ratios are less than one does not mean that there are no market effects. It
simply means that estimated free-ridership was greater than the sum of market effects and
spillover. As we noted in the previous study, it takes time for market effects to build to the point
that they can be measured above the noise of other market activities.

E.4 QUALITATIVE EVIDENCE FOR RESIDENTIAL PROGRAM ATTRIBUTION

Here we compare measurements of market effects indicators from this study to previous
measurements and summarize distributors’ and installers’ qualitative assessments of changes in
the markets for residential-sized heat pump equipment from 2023 to 2024.

167

DV

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

E.4.1 Distributors’ Reasons for Changes in Space Conditioning & Water Heating
Sales from 2023 to 2024

The Team asked distributors for the reasons for the increases or decreases in their residential-
sized equipment sales from 2023 to 2024. We categorized the open-ended answers by equipment
type and type of change. The tables below show the number of distributors who reported each
type of change for each type of equipment, the most frequently offered reasons for these changes,
and the number of distributors who offered each one.

Together, the frequencies of distributors’ top reasons for growth in heat pump sales and
decline in non-heat pumps sales from 2023 to 2024 provide some evidence for attribution
of the sales changes to the PAs’ programs.

Distributors most frequently cited Mass Save support for heat pumps or the disappearance of
Mass Save support for gas equipment as the reason for growth in their sales of residential-sized
heat pump equipment or decline or no change in their sales of residential-sized non-heat pump
equipment. (Table 43).

They most frequently cited increased demand for heat pumps at expense of non-heat pump
equipment as the reason for decline or no change in their sales or residential-sized non-heat
pump equipment (Table 44).

For more details, see Appendix G.

Table 43: Top Reasons for Growth of HP Sales from 2023 to 2024, by Count of
Distributors Reporting Growth

ASHP HPWHSs

Reasons for Growth

(n=8) (n=9)
Mass Save HP rebates/incentives 5 6

Table 44: Top Reasons for Decline or No Change in Non-HP Sales* from 2023 to
2024, by Count of Distributors Reporting Decline or No Change

Reasons for Decline or No Change :::tiﬂ: ARhis [T
(n=10) (n=4) (n=4)
Mass Save HP rebates/incentives 3
Increased demand for HP at expense of non-HP equipment 3 2 1

* CAC is missing from this table because none of the reasons for decline or no growth in CAC sales was offered by
more than one distributor.

E.4.2 Changes in Distributors’ Residential ASHP & HPWH Stocking or Inventory
Practices

In a series of closed-ended questions, the Team asked distributors whether their companies kept
residential cooling, heating, or water heating equipment in inventory.*® For each equipment type,

39 The results comprise residential indicator I1.
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we asked them how (if at all) they had changed their inventory in the 12 months before their
interview (i.e., since around April 2024). The results are weighted to reflect the share of each
distributor’s unit sales in total residential cooling, heating, or water heating equipment sales, as
appropriate. Table 45 shows the results in qualitative form. For more detailed quantitative results,
see Appendix G.

While we asked a similar series of questions in the previous study, the results should not be
compared because in the previous study the question series was open-ended, and notably
smaller proportions of distributors responded to each question.

» Most distributors that kept heat pumps in stock reported having increased their
inventory of heat pumps in the 12 months before the interview. Except in the case
of non-condensing boilers, most distributors that kept non-heat pump space
conditioning or water heating equipment in stock reported having decreased or
made no change to their inventory of these types of equipment in the 12 months
before the interview. Of 11 distributors that stocked ASHPs, 82% (9) increased their
inventory of ASHPs in the previous 12 months. All distributors that reported having
increased their inventory of ASHP and selling both cold-climate and non-cold climate
systems reported having increased inventory of both types; none reported having
increased inventory of only non-cold climate systems. Nearly all the distributors who
reported having increased inventory of both cold-climate and non-cold-climate ASHPs
said that they had increased their inventory of cold-climate systems more than non-cold-
climate systems (93% ducted ASHP, 96% ductless).

o Most of the 13 distributors that stocked water heaters (85%) reported having
increased inventory of HPWHSs. This is more than three times the percentage that
increased oil, gas, or propane water heaters and more than twice the percentage
that increased electric resistance water heaters.
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Table 45: Qualitative Summary of Types of Stocking Changes in Previous 12
Months Reported by Most Distributors (weighted)

Change Reported by Majority of

Equipment Type Stocked Distributors (weighted)

Decreased or No

Increased Change

Space Conditioning
ASHPs v
CAC
Furnaces — Condensing
Furnaces — Non-condensing
Boilers — Condensing

Boilers — Non-condensing N
Water Heating

LN

HPWHs v
Electric Resistance WHs v
Fossil-fuel WHs v

In a series of open-ended questions, the Team also asked distributors the reasons they had
increased or decreased inventory of each equipment type.

» The most common reason that distributors gave for increasing inventory of ASHPs
was increases in demand (4) followed by the EPA mandate that manufacturers
switch to an alternate refrigerant with a global warming potential of 700 or less by
2025 (3).

» Six of the eight distributors with CAC in inventory who either decreased or
increased their CAC inventory gave the EPA-mandated refrigerant change as a
reason.

» Distributors’ reports and comments suggest some erosion in the efficiency of the
boilers they are stocking.

o For both boilers and furnaces, the most common stocking change for condensing
equipment was to decrease inventory of this more efficient type of boiler. The most
common stocking change for non-condensing boilers, which are less efficient than
condensing, was to increase inventory. Almost two-thirds of distributors stocking
boilers (64% weighted) increased non-condensing boilers, and all of them also
decreased condensing boilers (Figure 67).

o Two of the five distributors that increased inventory of non-condensing and
decreased inventory of condensing boilers cited the loss of rebates for oil and gas
space conditioning equipment as the reason.

» The most common reason distributors gave for increasing water heating inventory
of any type was to get orders in before tariffs or price increases went into effect.
For HPWHs it was also to meet increased demand.
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Figure 67: Changes to Boiler & Furnace Stocking in Previous 12 Months

Increased Condensing & decreased Non- | 0%
condensing _ 20%

Increased Non-condensing & decreased 64%

Condensing _____EZ
Decreased both
I -

Increased both

No change
° .

Boilers ®mFurnaces

E.4.3 Changes in Residential Installers’ ASHP Sizing Practices and Perspectives
on ASHPs

Context for Interpreting Installer Survey Results

Greater Representativeness of 2025 Installer Survey Results

To reduce the margin of error in the participating installer survey results, the PAs directed the
Team to substantially increase the target number of survey completes for the installer survey
fielded in 2025. Because of the notably larger sample size of this survey (195 respondents) versus
the previous surveys, which fielded to 43 respondents in 2024 and 63 in 2023, the Team believes
the survey results better represent the participating installer population than the 2023 and
especially 2024 survey. In addition to having the smallest sample size of the three surveys, the
survey fielded in 2024 contractor weighted the installer perceptions and practices data somewhat
differently from the other surveys. *° For more information, see section 3.3 in Methodology. For
these reasons, in reporting on the installer survey results here we focus on changes from
the baseline values measured in 2023 to the values measured in 2025 instead of on
changes from 2024 to 2025.

Differences in Composition of Installer Sample Frame

Since the first installer survey of this series, which gathered data from installers who participated
in 2021 and 2022, the Heat Pump Installers Network (HPIN) has grown from 314 companies that
installed residential heat pump equipment in homes Q1 2022 to 2,158 at the end of Q1 2025,

40 Note that for the 2025 survey, the weighting scheme was revised to use each installer's program-tracked installation
counts instead of their total reported counts. As a result, the weighted percentage of “installers’ 2024 installations” now
better represents in-program installations rather than out-of-program ones.
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around the time of fielding the installer survey for this study. Thus, the changes over time reflect
both differences between the populations of installers that participated before the HPIN existed,
those who joined the HPIN close to its inception, and those who joined later as well as changes
over time in attitudes and experiences of a given group of installers.

Ability to Assess Results by Company Size and Length of Experience, and Sample Characteristics
Because of the larger sample sizes, the 2025 survey was the first time it was possible to compare
practices by company size (small, medium, large and extra-large) and length of experience
(“experienced” versus “newer”).

We grouped installers into size categories based on the number of PY2024 program-supported
residential-sized ASHP and HPWH installations for which the firm was responsible, based on the
program incentive records. We defined the firm sizes as Small (1-5 installations), Medium (6-30
installations), Large (31-100 installations), and Extra Large (101+ installations). While the small
firms account for 46% of the sample (unweighted), they contributed to only 6% of the tracked
installations. In contrast, the large and extra-large firms represent 18% of the sample and 72% of
the tracked installations.

We defined an installer as “newer” (n=50, unweighted) if the firm reported that their firm started
to install air source heat pumps in 2022 or later. We defined “experienced” installers (n=145,
unweighted) all those that did not qualify as “newer” installers. The survey assigned each
respondent to either air source heat pump or heat pump water heater questions. While the
proportion of new and experienced heat pump water heater installers was roughly equal, there
were about four times as many experienced air source heat pump installers as new heat pump
installers.

We report results by company size or length of experience only for questions with statistically
significant differences by one or both factors. To avoid making the report even longer, we do not
present figures or tables by these factors.

Differences in Year of Focus by Topic and Study

Each of the studies has asked participating residential installers about their installation practices
and perspectives on heat pumps at the time of the survey and about the units of HVAC equipment
their firms installed and the rates of installations in various scenarios for the program year of
interest. Table 46 shows the survey sample size and year of focus by topic for each survey.

Table 46: Installer Survey Sample Sizes & How this Report References Installer
Groups Based on Type of Question

Completed Year of Focus by Topic

Installation Practices
& Perspectives

Sample Size Installation Units & Rates

Baseline Indicators 43 PY2021 (“2021 Contractors”) 2023
Interim Indicators 63 PY2023 (“2023 Contractors”) 2024
PY2024/2025 195 PY2024 (“2024 Contractors”) 2025

We use the terms “contractors” and “installers” interchangeably. Results are weighted unless
otherwise noted.

172

DV

DNV



MA25X02-BB-HPMEI2024 FINAL REPORT

Summary

Since 2023, the studies have measured four key indicators of contractors implementing
space conditioning heat pump installation practices the PAs promote. These indicators
are key because they are the clearest and easiest of the indicators to assess and interpret
the results. Two of these, Frequency of Performing Manual J Calculations to Determine
Heating and Cooling Load and Primary Method Company Uses to Size Air Source Heat
Pumps for Whole-home Installations, started out with relatively high baselines. One
increased notably from the baseline, leaving both about equally high in 2025. Going
forward, it may be unrealistic to expect a significant increase in these two indicators.
Nonetheless, it will be important to continue tracking them, lest there is backsliding.

Larger installers and more-experienced installers report these two indicators at
significantly higher rates than smaller or less-experienced installers.

The third key indicator, System Selection vs. Load Calculations, increased non-
significantly from the baseline to 2025, a large change. The fourth, Quality of Data Entered
into Manual J Load Calculations, decreased non-significantly. There is room for
improvement in both, especially the latter.

The 2025 survey measured a potential new indicator for the first time, Frequency of Using
Professional Judgement to Supplement Manuals J and S Recommendations. There is
ample room for improvement in this indicator. The results suggest that it may be prudent
for the PAs to consider refresher or supplemental training or messaging to HPIN installers
about the importance of adhering to the results of approved load calculation and
equipment selection procedures, perhaps including busting myths about the reasons
contractors give for supplementing them.

The 2024 survey added a new indicator, Frequency of Performing Manual S and Manual D
Calculations. The Team does not consider this to be a “key” practice indicator because
contractors who use software to calculate Manual J but do not perform separate
calculations for Manual S or Manual D may in fact be following one or both of them without
realizing it, making the results difficult to interpret. They are somewhat low and basically
unchanged from the 2024 baselines. The future of this indicator should be a topic of
consideration for the next study.

The survey conducted in 2024 suggested that there were significant increases from 2023 to 2024
in contractor use of the ASHP system sizing practices the PAs promote, with majorities reporting
that in 2024 they adhered to Mass Save sizing guidance on all but one of the sizing practices.
The 2025 results are more in line with the baseline results gathered in 2023, suggesting that the
2024 practices results may have been a temporary deviation.

It is important to bear in mind that the four key indicators’ baseline values were measured a year
after the PAs made substantial changes to their program support for heat pumps, including
expanded training and the establishment of the Heat Pump Installers Network. It is quite possible
that had the practices baselines been measured in 2021 the baseline values would have been
notably lower. For example, in 2025 rates of use of Manual J, S, and D vary by length of
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experience and by firm size. This suggests that as participating contractors gain more experience
they implement more of the practices promoted by the program, and that larger contractors are
more likely to implement the practices.

The implication of these findings is that in the near term, larger percentages of program-supported
installations are being installed using the practices the PAs promote, and as newer participating
contractors gain more experience, we would expect them to implement the practices more
frequently.

Detailed Results

Frequency of Performing Manual J Calculations to Determine Heating and Cooling Loads
(formerly Primary sizing methodology): The rate at which contractors said that they always or
almost always perform Manual J calculations for sizing whole home systems started out relatively
high in 2023, at 78%, and increased to 87% in 2025, a large but non-significant change. (Figure
68).

» The 2025 rates vary by contractor size and experience, with larger contractors and more
experienced contractors reporting significantly higher rates of always or almost always
performing Manual J calculations.

o Large and XL contractors reported higher rates of using Manual J (100% each)
compared to small (76%) and medium (69%) contractors.

o Experienced contractors reported higher rates of using Manual J (92%) compared
to newer contractors (50%).

» Primary Method Company Uses to Size Air Source Heat Pumps for Whole-home
Installations (formerly Frequency of Manual J, S, and D Calculations for Sizing Whole-
Home Systems*'). This indicator is essentially unchanged from the baseline, with the
numbers of contractors following ACCA procedures to select and size heat pumps
remaining similar to those who follow ACCA procedures for determining building space
conditioning loads. The baseline rate at which installers report their company always or
almost always the uses ACCA sizing and design procedures Manual J, S, or D to size
ASHPs started out high at 85% in 2023 and was nearly identical in 2025 (84%). (Figure
69). In 2025 larger contractors and more experienced contractors reported significantly
higher rates of always or almost always using ACCA sizing and design procedures for
ASHP sizing.

o Experienced contractors used Manual J, S, or D for ASHP sizing at significantly
higher rates (88%) than newer contractors (59%).

o XL contractors reported significantly higher rates of using Manual J, S, or D (100%)
than small (77%), medium (72%), and large (86%) contractors.

41 In 2025, the response option changed from “Manual J, S, and D calculations” to “Manual J calculations” because
best practice is to complete Manual J first, as Manual S and D calculations depend on Manual J calculations. Since the
question refers to the “primary” method, this change should not affect comparability over time.
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o In contrast, newer contractors more frequently relied on BTUs/sq. ft. (34%) for
sizing compared to experienced contractors (5%).

» System Selection vs. Load Calculations. In 2025 more than half of contractors (54%)
reported they selected systems as close as possible to Manual J load calculations, a
practice recommended by the PAs (Figure 70). This is a nonsignificant increase from the
2023 baseline (46%).

o Because of the large number of “Don’t know” responses to this question in this (5%
“Don’t know”) and the previous years’ surveys (13 and 15% “Don’t know” in 2023
and 2024, respectively), the Team excluded “Don’t know” responses from the
analysis for this question. For this reason, the 2023 and 2024 survey values
reported for this question do not match how this question’s results were reported
in the previous studies.

> Quality of Data Entered into Manual J Load Calculations. This indicator is
essentially unchanged from the baseline. In 2025 the average rate at which contractors
report gathering detailed data to enter into Manual J load calculations (7.1 on a scale of 1
to 10) is higher than the 2023 baseline (6.6). As the percentage of contractors who
reported their companies gathered very detailed information for Manual J load calculations
(i.e., arating of 9 or 10 on a scale of 1 to 10), this order is flipped, with the baseline rate
(24%) higher than in 2025 (22%) (Figure 71). None of these differences are statistically
significant and the 2025 results do not vary significantly by contractor size or experience.
Note that this is a particularly important indicator because the quality of the data entered
in Manual J renders the Manual J results meaningful or not.

» Frequency of Performing Manual S and Manual D Calculations. The 2025 Manual S
result was essentially unchanged from the 2024 baseline, while the Manual D result was
insignificantly higher. The 2025 Manual S results were significantly higher for larger
contractors, and the Manual D results were significantly higher for experienced
contractors. As expected, contractors reported using Manual S (equipment selection) and
Manual D (duct sizing) calculations less frequently than Manual J calculations. Note that
contractors who use software to calculate Manual J but do not perform separate
calculations for Manual S or Manual D may in fact be following one or both of them without
realizing it, making the results difficult to interpret.

Manual S (equipment selection)

o The 2025 rate at which contractors report always or almost always performing
these calculations for ASHPs that will serve all or almost all of an existing home
(29%) is essentially unchanged from 2024 (28%) (Figure 72). In 2025, nearly half
(45%) of contractors reported that they rarely or never perform Manual S
calculations in these circumstances.

o Large contractors (58%) reported significantly higher rates of performing Manual
S than small (34%), medium (29%), and XL contractors (16%).

In 2025 more than half of contractors (55%) who report using Manual S calculate it using
vendor-provided or industry software (
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Figure 73). Many Manual J software tools will provide users with a list of Manual S-
compliant products. Consequently, contractors who use software to calculate Manual J
but do not perform separate calculations for Manual S may in fact be following Manual S
even though they are unaware that they are using Manual S. The same may also be true
for Manual D.

The survey introduced a new question that explored some nuance about Manual J/S. Due
to an issue with the survey logic, it was shown to fewer people than expected and only
nine responded. This can be corrected in the next study. However, there are signs of
potentially interesting future findings among the responses we did receive. For example,
there are indications that, as one would hope, contractors are more likely to size heat
pumps for a home's heating load rather than its cooling load.*? On the other hand, uptake
of the newest sizing method for cold climate heat pumps (introduced in Manual S 2023)
may be rather slow.

Manual D (duct sizing)

o The 2025 rate at which contractors report always or almost always performing
these calculations for ASHPs that will serve all or almost all of an existing home
and involve ductwork (Manual D, 34%) exhibits a small but insignificant increase
from 2024 (32%) (Figure 74).

o In 2025, experienced contractors (36%) reported significantly higher rates of
performing Manual D calculations than newer contractors (15%).

The 2025 survey included one new measurement of installation practices:

» Frequency of Using Professional Judgement to Supplement Manuals J and S
Recommendations. The 2025 survey measured this potential indicator for the first time. It
asked all contractors who reported their company performs either Manual J or Manual S
calculations with any frequency (i.e., between “rarely” and “always”): “How often do you
use your professional judgement to supplement the recommendations from Manuals J and
S?” The assumption behind this question is that greater contractor reliance on the
recommendations from Manuals J and S will result in more-appropriately sized ASHP
systems. In 2025, a quarter (25%) of contractors whose companies ever use either
Manuals J or S reported that they “always” or “almost always” use professional judgment
to supplement the recommendations from Manuals J and S and another 36% said they
sometimes did so. This totals almost two-thirds (61%) of contractors supplementing
Manuals J and S with their professional judgment at least sometimes.” (Figure 75).

42 While a cooling-sized approach is unrealistic for full displacement (whole home heat pumps) in existing homes
without a deep energy retrofit, it is still a viable path for partial displacement or installations where the customer
prioritizes the introduction of new cooling capacity. The latter is particularly relevant for participants driven toward heat
pumps as a consequence of the program eliminating incentives for central air conditioners.
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To assess the assumption behind the question, the survey asked installers why they
supplement Manual J and S with their professional judgement. Contractors most frequently
said it was because:

e There are factors about a building that are unaccounted for by Manuals J and S (e.g.,
insulation effectiveness or quality and other considerations) (17%)

e They consider existing conditions of the building (interior and exterior) (15%)

e They consider customer needs, comfort, and satisfaction (14%)

o They use Manual J to check sizing and efficiency factors (13%)

The first three of these responses run counter to best practices and the fourth is ambiguous.
Manual J results already include margins of safety. Therefore, Manual J advises that
“calculations should be aggressive ... the designer should take full advantage of legitimate
opportunities to minimize estimated loads. ...applying an arbitrary safety factor is
indefensible.” (Aldrich, 2023) Correctly following standard sizing procedures is important
because improper sizing adversely affects heat pump performance far more than it does
combustion heating equipment (DOE, 2015; Williamson, 2015; Aldrich, 2023). Given that
more than half of contractors say that they always, almost always, or sometimes
supplement the recommendations from Manuals J and S with their professional judgement,
and their reasons for why, it may be prudent for the PAs to consider refresher or
supplemental training or messaging to HPIN installers about the importance of adhering to
the results of approved load calculation and equipment selection procedures, perhaps
including busting myths about the reasons contractors give for supplementing them.

Figure 68: Frequency of Performing Manual J Calculations to Determine Heating
and Cooling Loads®

For air source heat pump installations that will serve all or almost all of an existing home, how often does
your company perform Manual J load calculations?

2023 (2021 Contr.)

(n=33) 25% 2S% 1%
1%
2024 ((2n0=2430)Contr.) 63% 29% 6% I
3%
2025 (2024 Contr.) 46% 41% 9%

(n=128)

mAlways ®Almost always " Sometimes ®Rarely ®mNever mDon't know

§ Formerly “Primary sizing methodology.”
Percentages may not sum to 100% due to rounding.
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Figure 69: Primary Method Company Uses to Size Air Source Heat Pumps for

Whole-home Installations *
For air source heat pump installations that will serve all or almost all of an existing home, what is the
primary method your company uses to determine the heating capacity of the installed system?

2023 7o I

(n=33)
2024
(n=40)

0,
2025 2%
(n=128)
m Manual J calculations m BTUs by square footage
Similar capacity as the existing system m Customer request
m Load calculator from manufacturer m Depends on the application

® Don’t know

Formerly “Frequency of Manual J, S, D Calculations for Sizing Whole-Home System.

*Percentages may not sum to 100% due to rounding.

**In 2025, the response option changed from “Manual J, S, and D calculations” to “Manual J calculations” because
best practice is to complete Manual J first, as Manual S and D depend on Manual J calculations. Since the question
refers to the “primary” method, this change should not affect comparability over time.

Figure 70: How Heating Capacity of Installed System Typically Compares to
Calculated Manual J Heating Load for Space Served

When you do Manual J calculations for heat pumps that will be used for heating, how does the heating
capacity of the installed system typically compare to the calculated Manual J heating load for the space
being served?

2024 (2023 Contr.)

(n=32) 8% 92%
c 1% 1%
®m Much greater than the Manual J m Greater than the Manual J

As close as possible to the Manual J m Less than the Manual J

DAVER
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Percentages may not sum to 100% due to rounding.

Figure 71: Quality of Data Entered into Manual J Load Calculations

How detailed is the information your company typically gathers for Manual J calculations for heat pump
installations? Please use a scale from 1 to 10, where

e 1 is Extremely Limited Detail: conduct limited measurements, use assumptions for most home
features, or use a basic template that is mostly pre-populated, etc., and

o 10 is Extremely Detailed: carefully measure the home area, conduct blower door tests, measure
all insulation R-values, record window U-Factors, areas, and overhangs, make other specific

adjustments, etc.).

2023 ((2nOZZ1gContr) S, 349, 24%
2024 ((2r]02339Contr) o 16% 52% 257

1%
2025 Eﬁgfgsc):ontr') 14% 44% 22%

m 1 - 2 (Extremely limited detail) m3-4  5-6 m7-8 m9-10 (Extremely detailed)

Percentages may not sum to 100% due to rounding.

Figure 72: Frequency of Performing Manual S Calculations

For air source heat pump installations that will serve all or almost all of an existing home, how often does
your company perform Manual S calculations?

2024 ((2n0=2430§30ntr.) 6% 200, 51% 12% 9%
2025 (2024 Corir). [ERRIY 19 . 14%

m Always m Almost always ~ Sometimes mRarely mNever mDon't know/Refused
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Figure 73: How Contractors Calculate Manual S
(n=95) How do you calculate Manual S?

Use a
standard
Manual S
threshold

10%
Use vendor-

provided or
other industry
software like
Walk through Elite RHVAC
Manual S 55%
instructions and
flow charts by hand
23%

Percentages may not sum to 100% due to rounding.

Figure 74: Frequency of Manual D Calculations for Duct Sizing
2025: For air source heat pump installations that will serve all or almost all of an existing home and
involve ductwork, how often does your company perform Manual D calculations?

2024: For air source heat pump installations that will serve all or almost all of an existing home, how often
does your company perform Manual D calculations?

2025 (2024 Contr.)

0, (o) o 0, 0, 0,
(n=128) 19% 15% 24% 26% 12% 4%

m Always ® Almost always © Sometimes ® Rarely m Never m Don't know/Refused

Percentages may not sum to 100% due to rounding.
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Figure 75: Frequency of Using Professional Judgement to Supplement Manuals J
and S Recommendations
(Base: Contractors whose company “rarely,” “sometimes,” “almost always,” or “always” uses either
Manual J or Manual S)
How often do you use your professional judgement to supplement the recommendations from Manuals J
and S? (n=125)

9% 16% 36% 16% 3%

m Always ®Almost always © Sometimes mRarely mNever mDon't know/ Refused

Percentages may not sum to 100% due to rounding.

Perceptions of Air Source Heat Pumps in 2025

For the first time, the study asked about contractor perceptions of cold-climate ASHPs separately
for ductless versus ducted systems. This has affected the time series for the questions discussed
in Assessment of Air Source Heat Pump Displacement Ability.

Most of the ASHP perception questions asked installers whose firms installed air source heat
pumps to indicate their level of agreement with a series of statements about ducted and ductless
air source heat pumps. The response options were on a scale of 1 to 5, where 1 is “strongly
disagree” and 5 is “strongly agree.” For each statement, we report the percentages of contractors
who “somewhat” or “strongly” agreed to the statement (i.e., those who gave ratings of 4 or 5).

Rates of Recommending Air Source Heat Pumps for Heating

The rates at which HVAC contractors report they “often” or “always” recommend installing an
ASHP for heating in situations where it would be appropriate increased significantly from 2023 to
2025 for both ducted systems (from 69% to 86%) and ductless (from 71% to 88%) (Figure 76).
This makes the ducted and ductless rates similar and fairly high.

In a similar question that does not reference installation suitability, the rate at which contractors
“somewhat” or “strongly” agreed their company regularly recommends ASHPs for heating were
similarly high in 2025 (70% for ducted systems and 88% for ductless.
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Figure 76: HVAC Contractors Often or Always Recommend ASHPs for Space
Heating When Appropriate’

(2023 & 2024: In situations where it would be appropriate to install a ductless/ducted air source heat
pump for space heating as well as cooling, how often do you recommend one? 2025: In situations where
it would be appropriate to install an air source heat pump for heating, how often do you recommend one?)

(“Often” or “Always”)

2023 (2021 Contr.)
(n=40)

2024 (2023 Contr.)

(n=40) S

Ducted ASHP

2025 (2024 Contr.)

(=117) 86% * vs 2023 & 2024

2023 (2021 Contr.)
(n=40)

1%

2024 (2023 Contr.)

(n=40) 2

Ductless ASHP

2025 (2024 Contr.)

' Note that the 2025 version of this survey question dropped “as well as cooling.”
* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, group named.

Assessment of Air Source Heat Pump Displacement Ability

In the 2025 survey the questions measuring agreement with the statements “Cold-climate heat
pumps are good full replacements for oil, propane, and gas heating systems” and “Cold-climate
heat pumps are good partial replacements for oil, propane, and gas heating systems” were split
out into ducted and ductless versions.

» Full displacement: Compared to previous years’ measurements, contractors are
significantly more confident in the ability of ductless than of ducted ASHPs to serve
as full replacements for oil, propane, and gas heating systems, but because of a
change in measurement, we cannot determine if this represents arise in confidence
for ductless systems. In 2025, contractors were significantly more confident in the ability
of ductless ASHPs (70% “somewhat” or “strongly” agree) to serve as full replacements for
oil, propane, and gas heating systems than in 2023 (50%) or 2024 (43%) for all ASHPs,
and more confident than in 2025 for ducted ASHPs (49%). (Figure 77) Because the
previous surveys measured confidence in all ASHP types combined, we cannot say with
certainty that contractor confidence in ductless ASHPs as full replacements has risen.
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In 2025, the four “extra-large” contractors exhibited significantly more favorable
attitudes about ductless systems’ ability to fully replace fossil fuels for heating
(100% “somewhat” or “strongly” agree), and significantly less favorable attitudes
about ducted systems’ ability (15%),%), than small or medium contractors (Figure
78).

» Partial displacement: The results suggest that contractor confidence in the ability
of both ducted and ductless cold-climate ASHPs to serve as good partial
replacements for fossil fuel heating systems has risen since the baseline. In 2025,
contractors were significantly more confident in the ability of ductless ASHPs (91%
“somewhat” or “strongly” agree) to serve as partial replacements for oil, propane, and gas
heating systems than for all ASHPs in 2023 (76%) and 2024 (74%). The rates at which
contractors “somewhat” or “strongly” agreed for ducted systems (84%) was a large
increase compared to all ASHPs in 2023 and 2024, but the difference was not statistically
significant. As with full replacements, because the previous surveys measured confidence
in all ASHP types combined, we cannot say with certainty that contractor confidence in
ductless ASHPs as partial replacements has risen. (Figure 79) There were no statistically
significant differences by firm size or experience.

> In 2025, contractors reported significantly greater satisfaction with the ability of
ductless cold-climate systems to meet customer space heating needs even on the
coldest days (75%) than ducted systems (64%). The rate for ducted systems was
nearly the same in 2025 as for all ASHP combined in 2023 (62%). (Figure 80)

Large and medium contractors reported significantly lower rates of satisfaction (64% and
51%, respectively) than small (84%) contractors for the ability of ducted ASHP to meet
customer needs even on the coldest days. There were no significant differences for
ductless ASHP by firm size.

» The rate of contractor agreement that “It makes sense to install a heat pump instead
of an air conditioning system of the same capacity” for ducted (72%) and ductless
(82%) ASHPs is not significantly different from the previous rates for all ASHPs
(84% in 2023 and 73% in 2024) (Figure 81).
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Figure 77: “Agree” and “Strongly Agree” that Cold-climate ASHPs are Good Full
Replacements for Oil, Propane, and Gas Heating Systems, by Equipment Type

)
<
< 2024 (2023 Contr.) (n=55)
Ta
‘g’ % 2025 (2024 Contr.) (n=133)
A<
(7]
8 o
§ é 2025 (2024 Contr.) (n=132) 70% * vs ducted
[m)]

Figure 78: “Agree” and “Strongly Agree” that Cold-climate ASHPs are Good Full
Replacements for Oil, Propane, and Gas Heating Systems, by Firm Size, 2025

2%
(ﬁg“gg') 25% 35% 14% 16% 8%
T Medi g
@ (rf’: "1‘*5?‘ 27% 39% I 10% 13%
3 L 3%
ER 28% 28% 25% 12% 6%
a)
o
2%
Small . . . B
(n=65) 28% 32% 11% 16% 11%
T Med &
ZRRNl  15% 38% Y 13%  13%
g |
= (nirf‘ge) 29% 34% 16% 15% 6%
A
X('r';f[ge 100%
m Strongly agree m Somewhat agree Neither agree nor disagree
m Somewhat disagree m Strongly disagree m Don't know/ Refused

' This figure reports weighted results while providing unweighted sample sizes.
Percentages may not sum to 100% due to rounding.
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Figure 79: “Agree” and “Strongly Agree” that Cold-climate ASHPs are Good
Partial Replacements for Oil, Propane, and Gas Heating Systems, by Equipment

Type

T
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<
S
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Figure 80: Ability of Cold-climate ASHPs to Meet Customer Space Heating Needs
Even on the Coldest Days
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Figure 81: It Makes Sense to Install a Heat Pump Instead of an Air Conditioning
System of the Same Capacity

2023 ((2r1c1=i10§:ontr.) 509 50, ‘ %

[1)]
_ o
<3
<
2024 (2023 Contr.) 40% 33% 16% 720
(n=55)
1%
o
L n
- 2025 gﬁgfgg"”tr') 42% 30% 16% ' % 6%
®
L ¢ 2025 (2024 Contr.) ,
5 % (n=130) 59% 23% 12%
Q
m Strongly agree E Somewhat agree Neither agree nor disagree
m Somewhat disagree m Strongly disagree m Don't know

Percentages may not sum to 100% due to rounding.

Rates of Customer Callbacks in 2024

For the first time, the survey asked the percentage of installations that resulted in customer
callbacks in the previous year (2024) and for the change in rate of customer callbacks in recent
years for ductless and ducted ASHPs. The purpose of adding callback questions was to further
explore a finding from the 2023/2024 Update study that suggested experienced contractors had
more negative perceptions of air source heat pumps due to an increase in callbacks.

» Contractors reported a significantly higher rate of callbacks for ductless ASHP
installations (16%) in 2024 than furnaces and boilers (7%). Difference in rates of
callback for ducted (11%) and ductless ASHP installations were not statistically significant.
Ducted ASHP callback rates were not statistically different from furnace and boilers.
(Table 47)

» Contractors reported significantly higher rates of increase in customer callbacks in
recent years for ducted ASHPs (23%) than ductless ASHPs (15%). More-
experienced contractors reported higher rates of callbacks for ducted ASHPs (29%)
than newer contractors (9%), with larger firms accounting for the majority of the
increase. Among experienced contractors, 34% of large and XL firms reported increased
callback rates for ducted systems, compared to 10% of small and medium firms. Small
and medium contractors were more likely to report having few or no callbacks for ducted
systems. Newer contractors consisted of only small and medium firms. (Figure 82)
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Table 47: Percentage of Installations that Resulted in Customer Callbacks in 2024

Ducted ASHP
Ductless ASHP

Boilers
Furnaces

Mean Median Std. Dev.
11% 5% 13%
16% 5% 22%
7% 5% 11%
7% 5% 7%

Figure 82: Change in Rates of Customer Callbacks for ASHPs in Recent Years
“How has the rate of customer call back changed in recent years for ducted air source heat

Ducted ASHPs

Ductless ASHPs

m Very few/no callbacks

All Contr.
(n=107)

New contr.
(n=13)

Exper. Contr.

(n=91)

All Contr.
(n=118)

New contr.
(n=11)

Exper. Contr.

(n=96)

m More callbacks

Percentages may not sum to 100 due to rounding.

Satisfaction with Air Source Heat Pump Equipment

pumps? For ductless air source heat pumps?”

36% 23% 13%

21% 36% 9% 8%

42% 29% 17%

51% 15% 7%
39% 19% 5%
53% 14% 8%
m Fewer callbacks No change

m Unclear direction of change mDon't know

> Satisfaction with the ease of heat pump installation and maintenance requirements
are essentially unchanged from baseline values. In 2025, installers reported
significantly higher satisfaction with ductless ASHP installation (94%) than with

ducted installation (85%) (Figure 83).
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Figure 83: Contractor Satisfaction with ASHPs

(How satisfied is your company with the following aspects of air source heat pumps?)
(“Somewhat satisfied” or “Very satisfied”)

Ease of Installation

% n 33) 97%
)
§ e
3 (n=40) °
3]
a (n=117) 94% * vs ducted
83%
% (n=33)
3 (n=40) 86%
(6]
S
(n=117) °
Maintenance Requirements
73%
o (n=33) o
N
= 2024 (2023C tr.)
= ontr
—_ (o]
E 2 (n=132)
@n
= 80%
59 (n=117) o

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.
Confidence Installing Air Source Heat Pump Systems

Heat pump contractors continue to express high levels of confidence in the ability of their
technicians to install air source heat pumps correctly. For the first time, the survey asked
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about contractor installation confidence separately for ducted and ductless ASHPs. The new
results suggest that contractors are more significantly more confident in their technicians’ ability
to install ductless than ducted systems (97% vs. 80%).

Figure 84: “My company’s installation technicians can easily install air source
heat pumps correctly”

(“Strongly” or “Somewhat” agree)

0 : 92%
& (n=38)
2
= 2024 (2023 Contr.)
= (n=50)
8 o 2025 (2024 Contr.)
sl ontr.
E. (n=131) 80%
(m)
(2]
(7] VS ducted
o » 2025 (2024 Contr.) .
g. % (n=130) 97% *vs. ducted
(m)

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

E.4.4 Residential Installers’ HPWH Perspectives in 2025

Perceptions of Heat Pump Water Heaters

The survey asked contractors that installed water heaters in 2024 to indicate their level of
agreement with a series of statements about heat pump water heaters. The response options
were on a scale of 1 to 5, where 1 is “strongly disagree” and 5 is “strongly agree.” For each
statement, we report the percentages of contractors who “somewhat” or “strongly” agreed to the
statement (i.e., those who gave ratings of 4 or 5).

Heat Pump Water Heater Recommendation Rates

The rate at which often or always recommend a heat pump water heater in situations where
it would be appropriate has risen significantly since the baseline. Figure 85 shows that most
water heating contractors report they often or always recommend HPWHs in situations where it
would be appropriate (89%). This rate is significantly higher than both 2024 (75%) and 2023
(64%). The rate at which water heating contractors “somewhat agree” or “strongly agree” their
company regularly recommends HPWHs to customers, which does not take into account the

suitability of installation, is higher in 2025 (85%) than it was in 2023 (68%), a large change (Figure
86).

In 2025, large contractors are more bullish on HPWHs than small and medium contractors.
Large and XL contractors (89%) reported significantly higher rates of agreement that their
company regularly recommends HPWHSs than small and medium contractors (70%), and newer
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contractors (91%) reported significantly higher rates of agreement than experienced contractors
(73%). Large and XL contractors reported that they would recommend HPWHSs in appropriate
situations at significantly higher rates (100%) than small and medium contractors (68%). There
were no statistically significant differences by contractor experience.

On average, in 2025 HVAC contractors indicated that it would have been appropriate to install a
heat pump water heater in about 58% of the Massachusetts homes they have encountered.

Figure 85: Water Heating Contractors Often or Always Recommend HPWH, When
Appropriate
(In situations where it could be appropriate to recommend a heat pump water heater, how often do you
recommend one?)
(“Often” or “Always”)

2023 (2021 Contr.)
(n=36)

64%

2024 (2023 Contr.)
(n=35) 5%
2025 (2024 Contr.)

0 *
(n=61) 89%  *vs 2023 & 2024

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

Figure 86: “My Company Regularly Recommends Heat Pump Water Heaters to
Customers”
(“Somewhat agree” or “Strongly agree”)

2023 (2021 Contr.) .
(n=36) 08%
2024 (2023 Contr.) :
(n=42) 4%
2025 (2024 Contr.)

0 *vs 2024
(n=61) 82% v

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

Satisfaction with Heat Pump Water Heaters

Contractor satisfaction with the rate of HPWH customer callbacks (72% in 2025) was down
from the 2023 baseline (84%), a small change. Contractor satisfaction with the ability of
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HPWHSs to meet customer water heating needs (75% in 2025) was essentially unchanged
from the 2023 baseline (78%). There were no statistically significant differences across the
years. Rates of customer call back were not statistically different by firm size or contractor
experience. (Figure 90 and Figure 88) In 2025, newer contractors (89%) reported significantly
higher rates of satisfaction for ability to meet water customer heating needs than experienced
contractors (61%). Rates were not statistically different by firm size.

Figure 87: Rate of Customer Callbacks for HPWHs

(“Somewhat satisfied” or “Very satisfied”)
20 ey
2024 By
(n=35) 71%
)

2025 (2024 Contr.

0

Figure 88: HPWH Ability to Meet Customer Water Heating Needs

(“Somewhat satisfied” or “Very satisfied”)

2023 (2021 Contr.)
(n=29)

s
(n=35) 85%
)

2025 (2024 Contr.

[v)

In 2025, contractors continue to be highly satisfied with ease of HPWH installation (95%),
maintenance requirements (91%), and overall performance (88%). Of these, only
satisfaction with overall performance of HPWHs has increased significantly from the
baseline (67%) (Figure 89). Large and XL contractors (98%) reported significantly higher
rates of satisfaction with maintenance requirements than small and medium contractors
(79%).

78%
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Figure 89: Contractor Satisfaction with HPWH Performance
(“Somewhat satisfied” or “Very satisfied”)

2023 (2021 Contr.) (n=29) 83%

2024 (2023 Contr.) (n=35) 92%

installation

Ease of

2025 (2024 Contr.) (n=61) 95%
2023 (2021 Contr.) (n=29) 81%

2024 (2023 Contr.) (n=35) 83%

Maintenance
requirements

2025 (2024 Contr.) (n=61) 91%
2023 (2021 Contr.) (n=29) 67%

2024 (2023 Contr.) (n=35) 81% *vs 2023

Overall
performance

2025 (2024 Contr.) (n=61) 88%

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

Assessment of Heat Pump Water Heater Displacement Ability
For the first time, in 2025 the survey asked contractors separately whether HPWHs were good
replacements for gas water heaters and for oil/propane water heaters.

In 2025, the majority of water heating contractors see HPWHs as better replacements for
oil and propane water heaters than for gas water heaters. The views vary significantly by
firm experience and size, but not in ways that tell a consistent story. For the first time, the
survey asked contractors separately whether HPWHs were good replacements for gas water
heaters and for oil/propane water heaters. In 2025, Significantly more contractors somewhat or
strongly agreed that HPWHSs are good replacements for oil and propane water heaters (73%) than
for gas water heaters (38%). In addition,

e Newer contractors (82%) reported significantly higher rates of agreement than
experienced contractors (63%) that HPWHs are good replacements for oil and propane
water heaters.

e Small and medium contractors (55%) reported significantly higher rates of agreement than
large and XL contractors (29%) that HPWHSs are good replacements for gas water heaters.
(Figure 90)

Because of the change to the question, we cannot directly compare the 2025 results with previous
studies.
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Figure 90: Contractor Attitudes About Heat Pump Water Heater Full Displacement
Ability
(How much do you agree or disagree with the following statements about heat pump water heaters?)
(“Somewhat agree” or “Strongly agree”)

> Gas, oil, and propane

water heaters 52%
(n=36)

Gas, oil, and propane

water heaters 43%

(n=42)

2023

(2023 (2021
Contr.) Contr

2024

Gas water heaters

(n=61) Sl

2025
(2024 Contr.)

Qil and propane
water heaters 73%
(n=61)

*vs gas

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

Confidence Installing Heat Pump Water Heaters

HVAC contractors’ confidence in their technicians' ability to correctly install HPWHs is
extremely high (98%), having increased significantly from the baseline of 85%. Rates did
not vary significantly by installer experience or firm size.

Figure 91: Contractor Confidence Installing HPWHs
“My company’s installation technicians can easily install HPWHSs”
(“Somewhat agree” or “Strongly agree”)

2023 (2021 Contr.)
2024 (2023 Contr.)
_ 0
(n=61) *vs 2023

* Indicates the value is statistically signficantly different at the 90% confidence level from that of the year, equipment
type, or group named.

E.4.5 Residential Customer Perspectives Not Presented in Appendix B

To avoid redundancy, all the key results from the participating residential customer survey
and the general residential customer survey are presented in Appendix B. This section
presents only awareness of heat pumps by income, how customers use their previous heating
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system in partial displacement scenarios, and the influence of the Mass Save rebate, the federal
tax credit, and other factors on the customer decision to install a heat pump.

The customer results presented Appendix B and the supplemental results presented here are
from surveys of residential customers who participated in PY2021, PY2022, or PY2023, and from
questions that were added on to surveys of general residential customers fielded in 2023 as part
of the MA22R53-B-RBU Massachusetts Residential Building Use and Equipment
Characterization Study (Guidehouse, 2023) and in 2025 as part of the MA25R69-B-RBUECS
Massachusetts Residential Building Use and Equipment Characterization Study (Guidehouse,
2026). Only the results of the PY2023 participating customer and of the questions added on to
the 2025 general residential customer survey are new. For details about these surveys, see
Section 3, Methodology. For a synthesis of the results from the PY2023 participating customers,
general residential customers surveyed in 2025, and installer survey and distributor interviews,
see Findings section 2.8.

Note that the results from the 2023 and 2025 general residential customer surveys presented
here drew their samples from different sample frames. This difference may complicate
comparisons between the two surveys. Consequently, trend analyses based on these panels
should be interpreted cautiously, recognizing that some observed differences may reflect sample
frame changes rather than true shifts in the population.

As Table 48 shows, to help differentiate between the year of customer participation and the year
the survey result represents, we refer to each group of participating customers by their year of
participation (PY2021, PY2022, or PY2023). We refer to each group of general residential
customers by the year in which the survey they responded was fielded.

Table 48: Year of Customer Participation versus Year Survey Fielded

Study Year Participated Survey Fielded
Baseline Indicators PY2021 Q3-4 2023
Interim Indicators PY2022 Q4 2023
Current PY2023 Q2 2025
E.4.5.1 Awareness of Heat Pumps

The study measured awareness in 2025 of heat pumps among both PY2023 program participants
who had not installed a program-supported heat pump of any kind and did not already own a heat
pump, and among general residential customers. As with general residential customers,
awareness of heat pumps for space conditioning increased significantly from the baseline values
to 2025 among program participants who had not installed a program-supported heat pump of
any kind and did not already own a heat pump. Awareness of heat pumps for space conditioning
among all general residential customers increased significantly for each of the three income
groups between 2023 and 2025. As in 2023, awareness was positively correlated with self-
reported income.

While the direction of change in awareness of heat pump water heaters among PY2023 program
participants who had not installed a program-supported heat pump appears to be upward, there
was no significant change compared to the PY2021 customer baseline.
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Non-Heat Pump Participating Customers

Space conditioning. Awareness of heat pumps for space conditioning among participating
customers without a heat pump rose significantly between 2022 (68%, the baseline measured
among PY2021 participants) and 2025 (79%, measured among PY2023 participants). Awareness
continues to differ significantly by income, with low/moderate income participants showing
significantly lower rates of awareness of heat pumps for space conditioning than other
respondents (63% versus 83%) (Figure 92).

Water heating. While the direction of change in awareness of heat pump water heaters among
PY2023 program participants who had not installed a program-supported heat pump appears to
be upward, there was no significant change compared to the PY2021 customer baseline. Nearly
half of PY2023 participants without heat pumps (42%) were aware of HPWHSs, a rate consistent
with PY2022 participants’ (46%) and PY2021 participants’ (34%) awareness of HPWH (Figure
92). There continue to be no statistically significant differences in HPWH awareness by income
level.

Note that the number of non-heat pump users in the sample has declined over time, driven by the
gradual phase-out of furnace and boiler incentives.

Figure 92: Awareness of Heat Pumps for Space Conditioning Among Participants
Without a Heat Pump

*

VS.
PY2021

ec% [ 7% JRAEe
(o]

Space Conditioning Water Heating
mPY2021 mPY2022 = PY2023

General Residential Customers

Space conditioning. Awareness of heat pumps for space conditioning among all general
residential customers increased significantly for each of the three income groups between 2023
and 2025. As in 2023, awareness was positively correlated with self-reported income. Awareness
continued to be the lowest among low-income respondents (41%), followed by moderate-income
(61%), with both groups trailing higher-income respondents (75%). (Figure 93)
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Figure 93: Awareness of Heat Pumps for Space Conditioning Among All
Respondents by Income

(Base: All respondents; ‘Yes’ responses)
Before today, had you heard of heat pumps for your home?
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E.4.5.2 Use of Previous Heating System in Partial Displacement Scenarios

Participating Customers

Figure 94 shows how participating customers who installed an ASHP in a partial displacement
scenario in each program year use the non-heat pump heating system. The red lines highlight
changes in the percentages of participants in each program year who reported that they use the
previous heating as a backup to their ASHP. The purple lines highlight the percentages who
reported that their previous heating system is still their main source of heat. For both, the
responses for 2021 are significantly different from those for 2022 and 2023. The figure suggests
a pair of complementary trends emerging in partial displacement situations. Across the program
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years, participants increasingly report using ASHPs—especially ductless systems—as the
primary heating system and decreasingly report using the previous heating system as the primary
system. The reason the data suggest rather than indicate a trend is that there are no statistically
significant differences between the 2022 and 2023 responses.

Figure 94: Use of Previous System for Heating — Partial Displacement, All ASHPs
Combined and Central versus Ductless ASHPs
Base: Respondents who installed heat pumps to replace an existing system or to add heating to space
that already had it (partial displacement))
How does this new/previous heating system function today?

m Back-up or
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(n=55.84)

Percentages may not sum to 100% due to rounding

General Residential Customers

Figure 95 shows how general residential customers who installed an ASHP in a partial
displacement scenario without Mass Save support use the non-heat pump heating system. As in
the figure above, the red lines highlight changes in the percentages of this subgroup of general
residential customers who reported that they use the previous heating as a backup to their ASHP.
The purple lines highlight the percentages who reported their previous heating system is still their
main source of heat. While the percentage of general residential customers who installed an
ASHP in a partial displacement scenario without Mass Save support increased insignificantly
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between both 2023 (21%) and 2025 (31%), both percentages are significantly lower than that of
PY2023 participants in 2025 (56%).

Figure 95: Use of Previous System for Heating — Partial Displacement, All ASHPs
Combined
(Base: Respondents who reported having installed ASHP without Mass Save support to replace an
existing system or to add heating to space that already had it (partial displacement))
How does this heating system function today?

4%

Gen. Res.
Cust. 2023
(n=93)

39% 13% 11%

Gen. Res.
Cust. 2025
(n=23)

37%

5% 4%
F’YEUZS F’art *vs. Gen

m Back-up or supplemental system to HP
® Run together wath HF at all times
Primary system, HP as back-up
m Primary system, HP for cooling only
m Used for coldest winter months, HP for milder winter months

m Previous system was a heat pump

Percentages may not sum to 100% due to rounding. “Don’t knows” excluded.
E.4.5.3 Attribution

Participating Customers

Two-thirds (67%) of PY2023 participants indicated the Mass Save rebate was the most influential
factor in their decision to install a heat pump or heat pump water heater. Other influential factors
include the tax credit and the information they received about the equipment from Mass Save.
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Figure 96: Influence of Key Factors on Heat Pump Installation Decision: PY2023
Customers in 2025

(Base: PY2023 participating customers who installed a heat pump or HPWH)
On a scale of 0 to 10, where 0 is ‘not at all influential’ and 10 is ‘very influential,” how influential were
these factors on your decision to install the high-efficiency heat pump/HPWH?
4%
The Mass Save rebate (n=429) 67% 22% &

. I

%

The tax credit on y(()#i 228§)532)3 federal tax return 41% 29% 17% A

00.

%
The information | received about the equipment

from Mass Save (n=407) e2 elie 19% ISR

3%

My previous experience with Mass Save

(n=322) 30% 20% LM 20%

2%
The home energy assessment | received

(n=361) 28% 30% G 22%

The Alternative Energy Certificate | received

from the MA DOER (n=288) 7% 14% gl 3%% 2o

The controls feature of my ductless heat

pump(s) (n=65) 10% 33% 28% 23% 6%

m9or 10 m6-8 3-5 m0-2 ® Don’t know

General Residential Customers

In 2025, general residential customers who installed an air source or ground source heat pump
or a heat pump water heater with program support indicated the Mass Save rebate or discount
was the most influential factor in their decision to install high-efficiency equipment (70% for space
conditioning heat pumps and 48% for heat pump water heaters). By comparison, just 29% and
the 32%, respectively, indicated the tax credit they claimed on their 2023 or expected on their
2024 return was the most influential factor. Other influential factors include the information they
received about the equipment from Mass Save and their previous experience with Mass Save
programs. (Figure 97, Figure 98)
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Figure 97: Influence of Key Factors on ASHP or GSHP Installation Decisions:
General Residential Customers in 2025

(Base: Respondents who installed a heat pump with program support)
On a scale of 0 to 10, where 0 is ‘not at all influential’ and 10 is ‘very influential,” how influential were
these attributes on your decision to install the heat pump?

The Mass Save rebate or discount

2

My previous experience with Mass

Save programs (n=202) St 28% 18% 17%

The information | received about heat
pumps from the Mass Save program 37% 26% 24% 13%
(n=218)

The home energy assessment |

received (n=202) 19% [MEK

The tax credit claimed on your 2023
or expected on your 2024 federal 30% 22% 19%
return (n=130)

m9or10 m6-8 3-5 m Q-2
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Figure 98: Influence of Key Factors on HPWH Installation Decisions
(Base: Respondents who installed a HPWH with program support)
On a scale of 0 to 10, where 0 is ‘not at all influential’ and 10 is ‘very influential,” how influential were
these attributes on your decision to install the heat pump water heater(s)?

The Mass Save rebate or discount
(n=34)

48% 27% 15% NI

The tax credit claimed on your 2023
or expected on your 2024 federal 32% 24% 31% 13%
return (n=32)

My previous experience with Mass
Save programs (n=30)

The information | received about heat
pumps from the Mass Save program 30% 22% 23% 25%
(n=33)

The home energy assessment |

received (n=28) 29% 20% 20% 32%

m9or10 m6-8 3-5 m Q-2

E.4.6 Changes in Residential Heat Pump Equipment Prices

One of the long-term market effects expected from the PAs’ enhanced support for residential heat
pumps is that heat pump equipment and installation costs will become more competitive with
conventional space conditioning or water heater equipment *3. To assess progress towards this
anticipated outcome, the Team asked installers to estimate the percentage changes in average
wholesale prices and labor costs of residential air source heat pumps and heat pump water
heaters from 2023 to 2024, and how these price changes compared to those of non-heat pump
space conditioning and water heating equipment. As part of the Residential Heat Pump Pricing
Study #2 study (NMR Group, Forthcoming), the Team also examined changes in the costs of
program-supported heat pump installations from 2023 to 2024.

Residential Equipment Prices From 2023 to 2024

Contractor surveys indicated that between 2023 and 2024, wholesale air source heat pump
prices and labor costs increased. Contractors reported that the average wholesale prices of
the ASHPs they installed in Massachusetts homes in 2024 ranged from $2,222/ton for ductless
mini-split systems to $2,596/ton for centrally ducted systems. We did not compare these average

43 This is outcome U. Improved heat pump purchase and installation cost competitiveness vis-a-vis conventional
heating and cooling equipment or conventional water heating equipment.
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costs with the 2023 results because the previous survey asked only about average wholesale
prices per system, rather than by tonnage (Table 49).

Labor costs in 2024 accounted for 35%—-39% of the total cost for ASHPs. Differences were
not statistically significant by ASHP type. These rates are not statistically different from ASHP
labor costs in 2023 (Table 49).

Table 49: Average Wholesale Equipment Price per Ton and Labor Costs of Air
Source Heat Pump Systems in 2024
(What was the average wholesale equipment price per ton for the following types of heat pump
equipment your company installed in Massachusetts in 20247 How have the average wholesale prices of

the heat pump equipment that your company installed in Massachusetts in 2024 changed compared to
20237?)

n Mean Median Std Dev. Min. Max.

Centrally ducted ASHPs

Average wholesale price per ton $2,596 | $1,500 | $2,493 $720 [ $10,000

Labor as a % of total project invoice 55 35% 35% 15% 12% 75%
Ducted/mixed mini-spli

Average wholesale price per ton $3,164 | $2,000 $1,993 $700 | $10,000
Labor as a % of total project invoice 19 39%, 14%, 14%, 10% 70%
Ductless mini-split ASHPs

(DuctiessminisplitASHPs
Average wholesale price pr ton

Labor as a % of total project invoice 33 36% 35% 14% 20% 75%

Nearly all contractors (between 89% and 96%, depending on equipment type) indicated that
wholesale ASHP equipment prices increased from 2023 to 2024. About half of contractors
reported that the cost of labor to install ducted ASHPs increased (43%) or stayed the same (49%).
Almost two-thirds reported that the labor cost of ductless (61%) or mixed/ducted (59%) mini-split
ASHPs increased from 2023 to 2024, with nearly all the rest reporting that they had stayed the
same. There were no significant differences by heat pump type.

Differences in Changes in ASHP Costs versus Competing Equipment & Reasons for Changes

Wholesale prices of air source heat pumps increased more between 2023 and 2024 than
wholesale prices of non-heat pump space conditioning equipment. For the first time, the
installer survey asked a closed-ended, qualitative question about relative changes in wholesale
prices of different types of space conditioning equipment. About half (59%) of the 133 contractors
who replied reported that wholesale ASHP prices increased more between 2023 and 2024 than
the prices of non-heat pump space conditioning equipment. About one-third (35%) said that the
wholesale prices of ASHP and non-heat pump space conditioning equipment increased at similar
rates. The differences between these two response categories are not statistically significant.
While they suggest that in 2024 prices of ASHPs moved against the direction predicted by the
program theory, it is important to remember that as Q is a long-term indicator, we would not expect
to see measurable movement in the predicted direction until more time has passed for market
effects to accrue.
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In a closed-end follow-up question, the survey also asked the contractors who reported that ASHP
wholesale prices had increased what factors they thought were likely driving the increases. Of the
60 contractors who responded, the two most frequently reported factors, change in raw materials
used in manufacturing heat pumps (84%) and supply chain disruptions (64%), were unrelated to
the PAs’ programs. Two-thirds (64%) cited the change in demand for ASHP systems as a likely
factor in the price increases. About half (57%) of the respondents identified either or both of (1)
Mass Save program support for heat pump equipment (2) the end of Mass Save rebates for
furnaces and boilers.

E.4.6.1 Comparison with 2025 Estimates from Forthcoming Residential Heat
Pump Pricing Study #2

Table 50 provides some preliminary results from the forthcoming report of the second residential
heat pump pricing study, Residential Heat Pump Pricing Study #2 (MA25X05-BR-RHPINV2),
including indications of a modest year-over-year increase (2%) in total installed costs for both
ducted and ductless heat pumps. This increase exceeds inflation and occurs despite signs of
declining equipment costs. The average cost per ton for both web-scraped and invoiced prices of
ductless heat pump equipment decreased from 2023 to 2024 (Table 50).

Comparing the contractor survey responses on heat pump cost per ton (Table 49) with the full set
of web-scraped costs collected for the second pricing study shows that the survey’s value of
$2,232/ton for ductless is within 1% of the web-scraped price of $2,205/ton, demonstrating close
alignment. For ducted systems, however, a composite of contractor-reported costs for centrally
ducted ASHP and ducted/mixed mini-splits ($2,699/ton) differs more from web-scraped prices
($2,277/ton), a difference of 16%. The Residential Heat Pump Invoice Cost Analysis #2 report will
examine trends in project costs in greater depth, including potential causes of the disparity in
ducted equipment prices.
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Table 50: Change in Cost from Sampled Program Invoices
and Web-scraping, from 2023 to 2024

(Aug. 2025% from Residential Heat Pump Invoice Cost Analysis #2)

Ductless Ducted
2023 2024 Change 2023 2024 Change

Project n 225 184 292 166
Total installed cost ($/ton) $7,028 $7,203 2% $6,742 $6,892 2%

Heat pump % 59% 51% -8% 61% 57% -4%

Labor % 36% 31% -5% 33% 32% -1%

Other costs % 5% 18% +13% 6% 11% +5%
HP, invoices n 35 27 34 34

HP, invoices ($/ton)*4 $3,519 $3,171 -10% $3,103 $3,475 12%
HP, web-scraped n 5,607 11,797 557 668
HP, web-scraped ($/ton) $2,224 $2,205 -1% $2,677 $2,277 -15%

E.4.7 Underlying Detail for Direction of Change in Outcomes Results by Year

Table 51 on the next page presents detail underlying the assessments of the direction of change
by outcome presented and discussed in 0. For each outcome, the table shows the following
information:

e Foreach year, a colored rectangle indicating whether the preponderance of evidence from
the indicator results was in or against the direction predicted by the program theory, mixed,
inconclusive, or showed no change.

¢ A list of the outcome’s indicators, and for each, the first year in which it was measured,
the year of the most recent measurement, and if measured among participating
customers, the year of customers’ participation in the program.

e For each year and equipment type for which an indicator was measured, the direction of
change since the initial measurement. A green arrow indicates a change in the predicted
direction. A pink arrow indicates a change against the predicted direction. Orange
indicates the results were mixed. Empty circles indicate no change.

The table excludes two outcomes with only initial measurements. For detailed results by indicator,
including statistical significance where applicable, see Appendix B.

To help put the results in context, below is a brief summary of key changes to program support
for residential customers from 2022 through Q1 2025. Later changes are excluded because
respondents would not have been aware of or affected by them.

2022

e Substantial rebate increases; gas customers eligible

44 This represents an average of known equipment prices from invoices. It differs mathematically from the average of
HP % multiplied by average project cost per ton because HP % is calculated as the average across individual projects,
giving each project equal weight, whereas the former sums all known equipment prices and divides by the number of
projects, inherently giving greater weight to projects with higher equipment costs.
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e HPIN launched

o Weatherization required for whole-home ASHP
¢ HPWH incentive goes midstream

¢ End of CAC incentives

¢ HPIN installer required for space conditioning rebates

e HEAT loan cap doubles

e ENERGY STAR 6.1

¢ Enhanced incentives for moderate income customers (except gas)
e $500 weatherization bonus for partial-home ASHP

e Confirmation of correct sizing required for whole-home ASHP

e Higher split-system HPWH incentive

e Enhanced enhances for moderate income gas customers
e Previous system disconnection/removal required for whole-home ASHP
e $500 bonus for weatherization with partial-home ASHP

Q12025

e HEAT loan cap decreased
¢ Residential Turnkey launched

Note that in the logic model and original listing of indicators, indicator H2, Percentage of
participants opting for full versus partial displacement, also serves as an indicator for Outcome S,
High customer reliance on AS/GS HP for both heating and cooling. In previous reports indicator
H2 has been reported under Outcome H, and its results have informed judgements about the
direction of change for Outcome H, not Outcome S. On further consideration, the NMR Team has
concluded that the indicator H2/S3 should be reported for Outcome S only and should be counted
towards assessing the direction of change only for Outcome S.

Also note that the name of Indicator U was changed to more accurately convent the outcome. It
has been "Average or range of upfront equipment cost, installation cost, weatherization
measures, and electrical upgrades required for heat pump installation.” It is now called “Improved
heat pump purchase and installation cost competitiveness vis-a-vis conventional heating and
cooling equipment or conventional water heating equipment.”
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Table 51: Preponderance of Evidence for Direction of Change from Initial Measurement, by Year: Detailed Results
Legend:

Color indicates the strength of evidence on the direction of change

i)

Change in predicted
direction, regardless of sig

4

Change against
predicted direction,
regardless of sig

¢

Most Recent

Change both in and against predicted
direction, regardless of sig

change

O

Essentially no

2022

2023

2024

2025

Outcome Indicator Measured Among ;‘::’s:'r’:; Measure- ASHP HPWH Other ASHP HPWH Other ASHP HPWH Other ASHP HPWH Other
ment
Short Term
In predicted direction In predicted direction In predicted direction In predicted direction
PY2022 PY2023
Percentage of customers aware of heat pumps that |Participating customers 2023 2025
learned about heat pump by type through channels  |without HP or HPWH & (PY2021 (PY2023
associated directly with Mass Save aware of HPs Particpants) | Participants)
A1l
Percentage of customers aware of heat pumps that General customer
learned about heat pump by type through channels N 2023 2025 O
B N N population aware of HPs
associated directly with Mass Save
Particioati ) 2023 for | 2025for |PYZ022 BY2023
Increased customer awareness Percentage of customers with ASHP/GSHP who Particpants | Participants
and understanding of A2 | indicated that contractors advised them on General customer
ASHF’/QSHPS/HPS and importance of weatherization prior to installation population that installed 2023 2025
weatherlzatlo_n, and associated a HP without program
benefits of both support
o 2023 for 2025 for PY2022 | PY2022 PY2023 | PY2023
Piﬁ'c'ﬁg‘g ca‘ﬁmers PY2021 PY2023
Percentage of customers aware of heat pumps for ~ |Without A= or Particpants | Participants
space conditioning; percentage of customer aware of
heat pumps for water heating General customer
A3 population (with and 2023 2025
without HPs)
Percentage of customers aware of heat pumps for  |General customer
space conditioning that know they can both heat and |population aware of HPs 2023 2025 O
cool for space conditioning
ASHP against, HPWH in| ASHP against, HPWH in DuctedlSHElin
redicted direction predicted direction XS LR R
P predicted direction
B PY2022 | PY2023 PY2023 | PY2023
in 2023 | in 2023 in 2025 | in 2025
Customers are satisfied with heat Participating customers 2023 for 2025 for
pumps/Customers entering heating or who installed ASHPs PY.2021 PY2'023
water heating market hear positive . . Particpants | Participants
reviews from customers with HPs B1 |Percentage customer satisfaction/Net Promoter Score
General customer
population who installed incon-
a HP without program 2023 2025 clusive
sunnort
c In predicted direction
Increased availability of HP
training/certification C1 |Rates of attendance at manufacturer-offered trainings Manufacturers 2023 2023
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2025

D
Increased number of contractors
trained on heat pumps and importance
of weatherization

In predicted direction

In predicted direction

In predicted direction

D1

Number of program-trained installers by heat pump type

Installers who have taken
virtual heat pump training
courses through the Mass
Save Energy Efficiency
Learning Center

2022

2025

E
Increased number of ASHP
contractors trained in installation of
integrated controls for use with

E1

Number of contractors who say they have received training
on installing integrated controls for use with DMSHPs

Participating installers

2022

Have initial measurement only

E2

Contractor confidence in the effectiveness and reliability of
integrated controls for use with DMSHPs

Participating installers

2022

Have initial measurement only

DMSHPs
F

Increased number of certified
contractors

None

Dropped due to measurement challenges

G
Contractors educate customers on
weatherization as needed and install
HPs correctly

In predicted direction

In predicted direction

G1
(A2)

Same as A2 (Percentage of customers indicating that
ASHP/GSHP contractors advised them on importance of
weatherization prior to installation)

See A2

Same as A2

G2

Rate at which heat pump equipment passes post-
installation inspection

Not yet measured

Not yet measured

G3

What installers consider when right-sizing heating/cooling systems

Frequency of Performing Manual J Calculations to
Determine Heating and Cooling Load (rate at which
contractors said that they always or almost always perform
Manual J calculations for sizing whole home systems)

Participating installers

2023

2025

Primary Method Company Uses to Size Air Source Heat
Pumps for Whole-home Installations (installers report
always or almost always using Manual J, S, or D for ASHP
sizing)

Participating installers

2023

2025

System Selection vs. Load Calculations (Installers report
they select systems as close as possible to Manual J load
calculations)

Participating installers

2023

2025

Quality of Data Entered into Manual J Load Calculations
(contractors report gathering detailed data to enter into
Manual J load calculations)

Participating installers

2023

2025

o= =

MANUAL D (Frequency of Performing Manual D
Calculations: always or almost always perform Manual D
for ASHPs that will serve all or almost all of an existing
home and involve ductwork)

Participating installers

2024

2025

MANUAL S (Frequency of Performing Manual S and
Manual D Calculations: always or almost always perform
Manual Sfor ASHPs that will serve all or almost all of an
existing home)

Participating installers

2024

2025

EEERIE

Frequency of Using Professional Judgement to
Supplement Manuals J and S Recommendations (rarely or
never use professional judgment to supplement the
recommendations from Manuals J and S)

Participating installers

2025

2025

Have initial measurement only

NIVIR
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2023

2024

2025

O ome d 0 ed Among A ASHP P o ASHP P O ASHP P O ASHP P o
Medium Term
ASHP against, HPWH in | Ductless in, Ducted &
predicted direction HPWH no change
Contractor assessment of ASHP full displacement ability
HA (Somewhat or strongly agree that cold»cllme.nte air source Participating installers 2023 2025 ﬁ
heat pumps are good full replacements for oil, propane, and
" gas heating systems)
High contractor confidence in ability of] Contractor assessmen.t of ASHP full displa.c.ement ability o
HPs to meet all customer H1 |(Somewhat or very satisfied with ASHP ability to meet Participating installers 2023 2025
heating/cooling/water heating needs customer heating needs even on the coldest days)
H3 Contractor assessmgnt of ability of HPWHs to meet Participating installers 2023 2025
customer water heating needs
Rate at which contractors advise against using ASHPs for
H4 heating (Spmewhat or strongly agree that in cold cllmat.es, Participating installers 2023 2025
ductless air source heat pumps should be used for cooling
only)
| In predicted direction | In predicted direction | In predicted direction
Shifts in distributor inventory and Number of distributors indicating a change in stocking - - X
stocking practices " landior inventory practices to accommodate heat pumps Participating distributors N/A: annual 2025
In predicted direction
J
Increased supply chain resources Number of heat pump manufacturers indicating an increase T r
devoted to MA heat pump market J1 in trainings pump 9 Manufacturers 2022 2022
K . . .
Distributors and HVAC contractors K1 Percentage of distributors and/or installers who say they Distributors 2023 Have baseline Have initial measurement only
. promote integrated controls only
promote integrated controls
Mixed In predicted direction
- . . PY2022 PY2023
Percent of customers indicating they weatherized their -
L v in anticipation of or al ith heat installati Participating customers 2023 2025
Increased customer demand for heat ome in anticipation of or along with heat pump installation
pumps and concurrent weatherization Percentage of customers indicating they weatherized their PY2022 PY2023
measures i icipati i i i
L2 home_ in antlt.:lpatn.)n of or.along with .heat pump installation, Participating customers 2023 2025
after interacting with heating comparison calculator or
consultations with installers
Mixed (di d In predicted direction - . .
N Py p Mixed In predicted direction
ductless in) (ducted no change)
Rate of contractors self-reporting they recommend ASHPs
M1 |for heating or HPWHSs for water heating ("often" or "always" |Participating installers 2023 2025
M in situations where it would be appropriate )
Contractors increasingly recommend Rate of contractors self-reporting they recommend ASHPs
HPs for heating/water heating M1  [for heating or HPWHSs for WH (“Somewhat” or “strongly”  |Participating installers 2023 2025
agree that their company regularly recommends them)
PY2022 PY2023
Rate of participant customers reporting that contractor A
M2 recommended ASHPs/GSHPs for heating Participating customers 2023 2025
N In predicted direction | In predicted direction
Contractor confidence designing,
selling, and installing Proportion of heat pump contractors indicating high level of PR O
ASHPs/GSHPs/HPWHs N1 confidence designing, selling, and installing heat pumps Participating installers 2023 2025
Inconclusive In predicted direction
o
New heat pump market entrants o1 Percentage of contractors who started installing HPs in Participating installers 2023 2025 Incoln— Incqn- Incqn-
2022 or later clusive | clusive clusive
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2022

ASHP HPWH Other

2023

ASHP HPWH  Other

2024

ASHP HPWH Other

2025

ASHP HPWH Other

Longer Term

Essentially unchanged

Against predicted
direction

Q Proportion of customers indicating preference for heat
Increased customer preference for pumps over.non»HP heating and cooling equipment/water
ASHP/GSHP/HPWH over non-HP heating equipment General residential ) O
heating and cooling or water heating | Q1 | - customers without HP or ASHP'_ 2022 2025
equipment Keep existing system, no CAC HPWH HPWH: 2023
*Removed existing system, no CAC O @
Against predicted
direction
R Percentage of program participants who installed DMSHPs PY2022
Customers with delivered heating R1  |with integrated controls who report using DMSHPs for Participating customers 2023 2025
adopt heat pumps with integrated heating
controls Rate at which customers use integrated control to PY2022
R2 |automatically switch between heat pump and other heating |Participating customers 2023 2025
system
Inconclusive Mixed In pr direct
g1 |Proportion of heat pump customers indicating a high level of | Participating customers 2023 2025 PY2022 PY2022
reliance on HPs for heating who installed ASHPs
. - . General residential
s1 Prgportlon of heat pump»customers indicating a high level of customers who installed 2023 2025
reliance on HPs for heating ASHP
. ) Proportion of heat pump customers indicating a high Participating customers PY2022 PY2023
High customer rel.lance onAS/GS HP S2 relance for both heating and cooling with ASHP 2023 2025
for both heating and cooling - — - -
s2 Proportion of heat pump customers indicating a high General residential 2023 2025
relance for both heating and cooling customers with ASHP O
ici i i PY2022 PY202
S3 Pgrcentage of participants opting for full versus partial Participating customers 2023 2025 0: 023
(H2) |displacement
S3  |Percentage of participants opting for full versus partial General residential 2023 2025
(H2) |displacement customers with ASHP
ASHP against, HPWH in . . .
0 Momeeet] In predicted direction
predicted direction P!
T1 Customer perception of home comfort when heating with
®1) heat pumps (measured as B1, Percent customer See B1 See B1 See B1
satisfaction/Net Promoter Score)
P of il high level of
satisfaction with following aspects of heat pump
equipment:
T Ease of installation - Somewhat or very satisfied Participating installers 2023 2025 @ ﬁ O ﬁ
Market satisfaction with heat pumps
Overall performance - Somewhat or very satisfied Participating installers 2023 2025 ﬁ ﬁ ﬁ ﬁ
T2
Customer callbacks - Somewhat or very satisfied Participating installers 2023 2025 @ @ @
Maintenance requirements - Somewhat or very satisfied Participating installers 2023 2025 ﬁ O ﬁ ﬁ
Ability of cold-climate systems to meet customer space
heating needs even on the coldest days or of HPWHs to  |Participating installers 2023 2025 O
meet water heating needs - Somewhat or very satisfied
Inconclusive
Improved heat pump purchase &
installation cost competitiveness vis-a-
vis conventional heating and cooling uq+ | Changes in wholesale prices of air source heat pumps Particinating installers In 2025 for 2025 Inconclu
equipment or conventional water compared to non-heat pump space conditioning equipment pating 2024 sive
heating equipment
In predicted direction | In predicted direction | In predicted direction | In predicted direction
w WA P.ercentage of program-?r‘alned installers located in HPIN records 2021 2025
disadvantaged communities
Equity
wp | Percentage of program-supported units installed in market\ o o racying data 2021|2025 for 2024
rate units versus percent installed in low-income units

NIVIR

Group, 1N
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