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Executive Summary

The Massachusetts Program Administrators (PAs) commissioned this Massachusetts (MA) Heat
Pump Incentive Study in response to directives from the Department of Public Utilities (DPU)
Order 24-140 through 24-149 (DPU Order) that approved the PAs’ 2025-2027 Three-Year
Energy Efficiency Plan (2025-2027 Three-Year Plan). The DPU Order directs the PAs to
conduct a market research study on heat pump incentive levels that addresses the following
four key research areas:

e Customer price sensitivity to heat pump incentives.

¢ The minimum Mass Save incentive levels needed to drive electrification among various
customer groups.

¢ Any evidence of program induced effects on the price of heat pumps in Massachusetts.

¢ Any other factors that can reduce heat pump equipment and installation costs, and
program incentives needed to convince customers to install heat pumps and use them
for heating.

The study’s purpose is to deliver expedited market research and provide the PAs with
actionable insights regarding residential, market rate, space heating heat pump program
incentives.” The final report and any corresponding recommendations regarding adjustments to
heat pump program incentives must be submitted to the DPU by April 1, 2026.

While this study explores all four of these key research areas, it also identifies several areas
that require further consideration and exploration. For example, due to the expedited timeline
and guidance from the PAs in scoping this study, this report does not explicitly define the
minimum incentive levels needed to drive adoption to a certain point. Follow-on studies could
build on the findings herein to explicitly address this objective.

Background on Heat Pump Incentives

The 2019-2021 term marked the first period in which the PAs actively promoted and incentivized
heat pumps specifically for space heating.? By 2022, incentives for market rate, residential
customers were set at $10,000 per home for whole-home air source heat pump installations and
$1,250 per ton (up to $10,000) for partial-home air source heat pump installations.>* These
levels have remained largely consistent since 2022.

Program support for heat pumps has contributed to strong market uptake with more than 60,000
partial and full displacement program-incentivized installations completed between 2022 and
2024.° Looking ahead, the 2025-2027 Three-Year Plan establishes ambitious goals, targeting
heat pump installations in 87,000 additional households, including more than 21,800 low-to-

" Given the scope and timeline, this study is limited to central and mini-split air source heat pumps and ground source
heat pumps and does not evaluate heat pump water heating technology, air to water heat pumps, or window heat
pumps.

2 Mass Save, MA 2022-2024 Three-Year-Plan.

3 Abode, Overview of Mass Save 2022 Rebates.

4 Whole-home incentives are available to customers who install heat pumps as the sole source for heating and
cooling. Partial-home incentives are offered to customers who plan to keep an existing boiler or furnace in place to
supplement a new heat pump system.

5 Mass Save, Mass Save Heat Pump Data.
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moderate income (LMI) households and 13,000 rental units. At the same time, there is growing
interest in managing costs and identifying opportunities for cost reduction.

As heat pumps gain traction in the market, the PAs proposed modifications to the heat pump
incentive structure to control overall program costs and free up funding for equity priorities.
Under the new plan, market rate incentives follow a declining structure: incentive levels remain
consistent in 2025, then decrease in 2026 and again in 2027. Effective January 1, 2026, market
rate, residential, whole-home air source heat pump incentives dropped to $2,650 per ton
(capped at $8,500), while partial-home air source heat pump incentives dropped to $1,125 per
ton (capped at $8,500). See Table ES-1 for additional detail on incentive structures. As the PAs
aim to reduce costs while continuing to drive heat pump adoption over the next three years, it is
critical to understand customer price sensitivity to incentives, as well as program induced and
other market effects on installation costs.

Table ES-1. 2025-2027 Heat Pump Incentive Structure

Air Source Heat Pumps ground SEMIED [ Eal
umps
Year
Partial Home Whole Home Whole Home
2025 glbzggoper ton up to $3,000 per ton up to $10,000 | $15,000 per home
2026 $1,125 per ton up to $8,500 | $2,650 per ton up to $8,500 $13,500 per home
2027 $1,000 per ton $2,500 per ton up to $8,000 $12,000 per home

Note: 2025 and 2026 levels reflect levels released to customers. 2027 levels are based on the proposed Three-Year
Plan levels and are subject to change.

Source: Mass Save Heat Pump Information Page and the 2025-2027 Three Year Plan

Study Methodology

Guidehouse applied a multi-method research design to meet the DPU’s objectives, combining
primary data collection with a meta-analysis of current and recent studies.
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For each of the four research categories identified in the DPU Order, the study examines the
research questions shown in Table ES-2 below.

Table ES-2. Study Objectives and Research Questions Addressed

Objective

Research Questions

Approach

Customer Price
Sensitivity to Heat
Pump Incentives

What is the importance of heat pump incentives
when deciding whether to install a heat pump?
How might decreasing heat pump incentives over
time impact program participation?

What are various customer preferences and
motivations and how do they vary by
demographic?

How does the availability of financing influence
customer willingness to pay for heat pumps?

¢ Leveraging Existing
and Ongoing Studies

e Non-Heat Pump
Customer Survey

Minimum
Incentives to Drive
Electrification

What incentives are needed to drive electrification
across different customer groups?

How do heat pump economics vary by pre-
existing fuel type, income, or other characteristics

(e.g., geography)?

e Leveraging Existing
and Ongoing Studies

e Non-Heat Pump
Customer Survey

e Economic Analysis

Program Induced
Effects on Prices

Is there evidence that contractors increase prices
for projects receiving program incentives?

Are there other market or programmatic factors
that may limit the extent to which incentives are
passed through to customers?

How does the heat pump supply chain respond to
increased demand from incentive programs in
terms of pricing or availability?

¢ Leveraging Existing
and Ongoing Studies

Factors Driving
Installation and
Equipment Costs

What are the primary cost drivers for heat pump
equipment and installation in MA?

How does pre-electrification and pre-
weatherization work influence the total cost?
What approaches present opportunities to reduce
costs (e.g., supply chain efficiencies, training,
standardization)?

¢ Leveraging Existing
and Ongoing Studies

Source: Guidehouse

The work centered on residential, market rate customers in one- to four-unit homes that

previously relied solely on natural gas, oil, propane, or electric resistance heating. These
customers operate under an incentive structure separate from moderate-and-low-income
customers. Limiting the scope to this customer segment enabled study completion on an

expedited timeline using a repeatable methodology, consistent with the DPU’s Order. Further,
this group represents a critical segment for driving heat pump adoption as they account for a
significant share of existing fossil fuel heating systems and offer potential for emissions
reductions and energy savings. The analysis focused on central and mini-split air source heat
pumps under both full and partial displacement scenarios and included an optional survey
module addressing ground source heat pumps. The study does not include heat pump water
heaters which operate under distinct performance parameters, incentives, and market
dynamics, outside the scope of this analysis focused on space heating applications.
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Table ES-3 provides a brief description of the study tasks. Please note that the terms “incentive”
and “rebate” are used interchangeably throughout this report.®

Table ES-3. Study Task Descriptions

Task Description
Guidehouse identified and reviewed 22 studies, including 19 completed studies
. published between 2018 and 2025 and three ongoing studies. The review
Leveraging examined customer and installer motivations for participating in rebate programs,
Existing and factors influencing heat pump adoption, any evidence of program induced price

Ongoing Studies

changes, and insights related to equipment and installation costs. Guidehouse
also analyzed Mass Save heat pump participation trends from 2022-2024 to
identify uptake patterns and observations, based on Mass Save Data.

Non-Heat Pump
Customer Survey

Guidehouse administered an online survey to residential customers in MA who
were recently in the HVAC market, purchased non-heat pump heating equipment
(furnaces or boilers), and received a Mass Save® rebate in 2022 or 2023. The
survey captured quantitative and qualitative insights into recent non-heat pump
heating equipment purchaser willingness to adopt heat pumps, importance of low-
interest financing, and other motivations or barriers to adoption, as well as how
perceptions differ by demographic or housing characteristics.

Economic
Analysis

Guidehouse evaluated the financial viability of heat pump adoption across
customer segments and fuel types, leveraging national datasets calibrated with
MA-specific studies. This assessment examined key drivers such as baseline
heating fuel, heat pump efficiency, and energy prices to inform recommendations
for supporting cost-effective heat pump adoption.

Source: Guidehouse

The study approach was designed to be repeatable and adaptable as additional data and
research becomes available. The non-heat pump customer survey instrument and economic
analysis framework can be re-administered and/or adapted and expanded in future years to
track changes in customer price sensitivity and market conditions. In addition, several recent
and ongoing studies, including the Pricing Study, Market Effects Study, and Heat Pump Usage
Behavior Study, are structured for periodic updates using consistent methodologies. As these
studies are updated and other relevant research emerges, synthesizing their findings alongside
primary research can ensure that future analyses continue to provide a comprehensive and
current understanding of price sensitivity and the impact of incentives and market factors on
heat pump adoption.

Study Findings

As noted above, the DPU Order directed the PAs to explore four research areas. Findings within
each area are described below.

Customer Price Sensitivity

The non-heat pump customer survey findings indicate that cost and reliability concerns are the
most significant barriers for non-heat pump customers when considering a heating system, with
upfront cost cited as the primary deterrent (56% of respondents).

6 While we recognize the HEAT Loan is also an incentive, for the purposes of this report, we refer to it as financing.
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Analysis of non-heat pump customers’ price sensitivity reveals a clear but modest sensitivity to
rebate levels. It is important to note that this customer group opted not to install a heat pump at
the incentive levels available at the time of upgrade. Therefore, results will likely yield minimum
incentive levels higher than the current incentives.” At the 2022-2024 rebate level, ® only about
10% of respondents indicated they would purchase a heat pump. Hypothetically, we would
expect zero respondents to indicate willingness at the 50%, 75%, and base rebate levels. This
inconsistency may be due to respondents not receiving a contractor price quote for a heat
pump, differences between contractor estimates and the survey pricing, or shifts in opinion
based on new information since they were shopping for heating equipment. The share of
customers willing to purchase rises to roughly 13% at 125% of the 2022-2024 rebate and 20%
at 150% of the 2022-2024 rebate, as shown in Figure ES-1.°

Figure ES-1. Non-Heat Pump Customer Willingness to Adopt ASHPs at Varying Incentive
Levels (All) (n=441)
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20%

M

S

&
1

13%

—

N

S
L

10%

—

Q

S
L

7%

5% 4%
o
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50% rebate 75% rebate Base rebate 125% rebate 150% rebate
(FD: $1,500/ton (FD: $2,250/ton (FD: $3,000/ton (FD: $3,750/ton (FD: $4,500/ton
PD: $625/ton) PD: $937.50/ton)  PD: $1,250/ton) PD: $1,562.50/ton) PD: $1,875/ton)

Source: Guidehouse analysis of non-heat pump customer survey data

7 Survey results reflect stated willingness under hypothetical price scenarios and are not intended to predict actual
participation rates. Observed willingness to adopt reflects relative price sensitivity rather than forecasted program
uptake.

8 2022-2024 rebate levels refer to per ton rebate levels at the time these customers were in the market (2022-2023).
For market rate customers, this was $3,000 per ton for full displacement and $1,250 per ton for partial displacement.
9 Unless otherwise noted, references to the “base incentive level” correspond to the 2022-2024 Mass Save residential
market rate heat pump incentive structure.
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Price sensitivity appears to be higher in full displacement scenarios, where willingness to adopt
heat pumps nearly doubles between the base rebate and the highest rebate tested (from 11% to
26%). By comparison, partial displacement scenarios show a smaller increase, rising from 9%
to 13%, as shown in Figure ES-2. ASHP rebates tested for this survey did not include the
$10,000 cap in order to test each of the rebate levels consistently for all respondents. Therefore,
these results likely reflect, in part, the fact that full displacement rebates per ton are greater than
partial displacement rebates in this survey, resulting in lower prices for full displacement
respondents in most scenarios.

Figure ES-2. Non-Heat Pump Customers’ Willingness to Adopt ASHP at Various Incentive
Levels (Full vs Partial Displacement) (n=441)
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(FD: $1,500/ton (FD: $2,250/ton (FD: $3,000/ton (FD: $3,750/ton (FD: $4,500/ton
PD: $625/ton) PD: $937.50fton)  PD: $1,250/ton) PD: $1,562.50/ton) PD: $1,875/ton)

Full (n=241) == Partial (n=200)

Source: Guidehouse analysis of non-heat pump customer survey data

Fuel type had some influence on non-heat pump customers’ willingness to adopt. Oil and
propane customers were generally more willing than natural gas customers to purchase a heat
pump. This pattern is expected, because a lower cost difference between the heating costs of a
new status quo system and those resulting from use of a relevant heat pump reflects more
favorable economics for oil and propane customers relative to natural gas customers. Income
did not consistently predict willingness to adopt, indicating that customer decisions reflect a
broader set of considerations beyond income level.

For GSHPs, willingness to adopt is very low, with only 5% of non-heat pump customers willing
to purchase a GSHP at the highest rebate level tested.'® All respondents were invited to
complete the optional GSHP module, regardless of whether a GSHP would be feasible at their
home, so it is possible that some of the low willingness to adopt may reflect lack of site
suitability. Other factors, such as familiarity with GSHP technology, may have also played a role,
although customers were not queried beyond willingness to adopt.

A separate study, the Heat Pump Usage Behavior Study (HPUBS), tested the impact of
lowering rebates by surveying heat pump customers who purchased a heat pump in 2025. This
study is ongoing at the time of this report.” It is important to note that this customer group opted
to install a heat pump at the incentive levels available at the time of upgrade. Because this

0 The GSHP-WTP module was optional for all customers who completed the survey. The percentage shown
represents the percentage of all customers who responded to the optional survey section.

" This study is ongoing at the time of this report and results are considered draft.
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group adopted under 2025 incentive levels, their views may be less favorable toward lower
incentives. Specifically, the HPUBS Post-Enroliment Survey, which included Q1 2025 and Q2
2025 heat pump purchasers, found that less than half (38%) of heat pump customers would
have installed the same system if rebates were reduced to 75% of the original amount. This
likelihood drops sharply to 19% at a 50% rebate level. These findings suggest that even a 25%
reduction in incentives could significantly reduce participation.

Survey findings align with existing study results from Connecticut (CT) that point to rebate levels
influencing heat pump adoption. Connecticut saw a surge in heat pump adoption when rebates
rose to $1,250/ton and a decline when rebates lowered to $750/ton. While rebates correlate with
increased uptake, recent analysis from the 2025 CT Heat Pump Uptake Study, developed for
CT Energy Efficiency Board, indicates that rebates explain only a minority fraction of
participation variation, suggesting other factors like awareness, marketing, and combined
financing options also play a significant role.

Survey findings also highlight the importance of financing in customer decision making.
According to the non-heat pump customer survey, financing options are critical for affordability
with over half of respondents indicating they could not afford a heat pump without some form of
financing. Further, most HPUBS heat pump customer survey respondents who used a HEAT
Loan indicated the loan was “very influential” in their decision to purchase a heat pump, as
shown in Figure ES-3. These results demonstrate that, in addition to rebates, access to
favorable financing options is a significant factor influencing customer decisions.

Figure ES-3. HPUBS Post-Enroliment Survey Results: How influential were the following
elements on your decision to purchase a heat pump? (n=398)

Mass Save HEAT Loan 6% 14% 76%

Mass Save rebate 8% 16% 71%

Incentives or tax credits from sources other than
Mass Save (i.e., state and/or federal)

11% 22% 64%

1% 8% VAL 25% 35%

14% 1% BREN 19% 26%

13% = 16% 16% 26% 20%
17% 19% 15% (VN 12%

Recommendation from a contractor
Recommendation from a friend/family
member/colleague who has a heat pump

Educational or marketing materials from the
Sponsors of Mass Save

Information from my utility/program administrator

staff
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents
1 Not applicable Not at all influential Not particularly influential
u Slightly influential m Somewhat influential Very influential

Note: Only respondents who used a HEAT Loan (n=201) were asked to rank the influence of the HEAT Loan.
Similarly, only respondents who indicated they received incentives or tax credits from sources other than Mass Save
were asked to rank the influence of that element.

Source: Guidehouse analysis of Q1 2025 and Q2 2025 Post-Enrollment Survey Data, Draft Results
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While upfront cost is the primary deterrent to adoption, survey results indicate that additional
factors materially shape how customers approach heating equipment purchasing decisions.
When non-heat pump survey respondents were asked which factors, aside from upfront cost,
would make a heat pump the best option for them, the most common response (54%) was the
need for greater financial support for pre-installation work.'? This was the only option related to
financial assistance, highlighting that cost remains a prominent barrier.

Other persistent concerns include heat pump reliability, cold weather performance, installation
complexity, and operating costs. These issues persist even at higher rebate levels and help
explain the modest increases in willingness to adopt observed in the survey. These findings
reinforce that incentives are a necessary but not sufficient condition for adoption and that
customer confidence and perceived risk play an important role in moderating price sensitivity.

Minimum Incentives to Drive Electrification

The economic analysis conducted for this study demonstrates that the economic viability of heat
pump adoption varies significantly by customer type, baseline fuel, heat pump efficiency, and
location within MA. Without incentives, most customers face a negative net present value (NPV)
for full electrification, reflecting the combination of incremental installed costs and ongoing bill
savings associated with heat pump adoption. This is particularly true for customers with natural
gas heating, as shown in Figure ES-4. For certain home types, however, such as those
currently using electric resistance heating, incentives may not be necessary to make heat
pumps cost-effective.

Figure ES-4. Aggregated NPV per Ton of Full Displacement with High Efficiency HP
across Population of Homes in MA

400 Home where heat pump Home where heat pump

3 g;g carries a netcost provides net benefits

- Lt

Elec. Res. | No Ducts
Elec. Res. | Ductwork
Propane | No Ducts
H Propane | Ductwork
B Fuel Oil | No Ducts
B Fuel Oil | Ductwork
Nat. Gas | No Ducts

B Nat. Gas | Ductwork

Note: X-axis shows NPV of full displacement of baseline heating equipment via high efficiency heat pump without
incentives, where negative values indicate a net cost from the customer’s perspective. NPV includes baseline fuel
savings and electric bill increases, using discounted heat pump rates, over 18-yr assumed lifetime at an assumed 6%
discount rate, meant to reflect the typical borrowing costs of residential single-family homeowners.

Source: Guidehouse analysis

12 For willingness to adopt survey questions, out-of-pocket costs included only heat pump equipment and installation
costs.
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Higher-efficiency heat pumps provide greater lifetime bill savings because of relatively high
electricity prices in MA, improving overall economics for many customers. Newly established
heat pump electricity rates help support competitive operating costs for heat pumps, but these
discounted rates alone may be insufficient to drive cost effectiveness; the economic analysis
presented here, including in Figure ES-4, use these discounted heat pump rates, and yet a
substantial share of customers still experience negative NPVs. Note that this analysis only
considers the impact of heat pump rates on electric bills due to heat pump use and does not
apply the reduced winter rates to other electricity usage. Therefore, the actual cost savings from
installing a heat pump in MA are likely higher than what is indicated here.

In addition, the higher upfront costs associated with more efficient equipment are not justified for
all customers, particularly those who are highly sensitive to initial investment costs. This
sensitivity, especially among cash-constrained households, underscores the importance of
incentives and favorable financing options in bridging affordability gaps and enabling customers
to realize long-term savings.

At the same time, steady increases in heat pump program participation over the previous three-
year period suggest that existing incentive levels, combined with expanded non-financial
program support and federal incentives, are positively influencing adoption. Despite less
favorable economics for natural gas heating customers, the share of residential heat pump
installations among this group increased from 34% in 2022 to 50% in 2024. This trend may
reflect several factors, including the discontinuation of incentives for fossil fuel powered
equipment, rising natural gas prices, and increased awareness of the additional benefits (e.g.,
cooling capability) and accessibility of heat pumps. Importantly, while the median NPV for
natural gas customers may be negative, the analysis shows that full electrification is
economically viable for a subset of homes, especially with current incentives.

Overall, economic factors, including both upfront installation costs and ongoing operating costs,
play a critical role in driving adoption. To that end, the current heat pump incentives make heat
pumps cost-effective for roughly half of the single family, detached homes in MA, helping to
drive electrification. However, economics alone do not fully explain customer behavior. Survey
results indicate that recommendations from trusted sources, confidence in heat pump reliability,
and other non-financial factors also strongly influence decision-making. These findings suggest
that incentives are most effective when paired with complementary measures such as
accessible financing, contractor engagement, and targeted market education to address both
financial and non-financial barriers to electrification.

Program Induced Effects on Prices

As noted above, over the past three years, with the PAs providing enhanced support for heat
pumps, MA has experienced steady acceleration of adoption. The latest MA Heat Pump Market
Effects Study' reported steady growth in the number of rebates disbursed for residential ASHP
systems in existing buildings from 2021 to 2024. The study also found heat pump adoption rates
were higher in 2024 than in 2022. Further, distributors interviewed as part of the Market Effects
Study consistently cited Mass Save support as a key driver of increased inventory and sales of

3 The version of this study referenced throughout this report was last updated on February 9, 2026. Any updates
after this date are not reflected in this report.
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cold-climate heat pumps. At the same time, interviewed distributors are decreasing inventory of
fossil fuel equipment.

Analysis of invoice data and market studies reveals no clear evidence that program incentives
have led to systematic price increases for heat pump installations in MA. The most recent MA
Pricing Study'* shows that inflation adjusted heat pump installation costs are rising for ductless
systems due to increased labor and ancillary costs which may be partially associated with
increasing project complexity. While the study identified that greater project complexity is a likely
driver of rising costs, it may not be the only driver. In contrast to ductless systems, prices for
ducted systems have remained relatively stable. However, the study’s estimated markup rate
over wholesale cost for ducted systems is higher than industry standards. The Pricing Study
notes that while “program-induced effects contributing to these elevated markup rates may have
intensified over time, they do not seem to closely track changes in incentive levels.”
Additionally, higher ducted system prices may reflect greater installation challenges as
contractors report significantly less confidence in installing ducted systems compared to
ductless, according to the most recent Heat Pump Market Effects Study.

It is also worth noting that the Pricing Study compared projects associated with a HEAT Loan to
those without and found that projects associated with HEAT Loans had significantly higher
costs. For ductless systems, data suggests projects with a HEAT Loan could have paid a
premium of up to 19%. For ducted systems, the team also found a modest but statistically
significant difference in installation costs between verified loan recipients and the remaining
projects. The study notes that the direction of causality is unclear. It is possible participants
facing higher project costs may be more likely to pursue HEAT Loans. Some of this additional
cost may arise from increased project complexity as receipt of a HEAT Loan is significantly
correlated with the installation of more air handlers in ductless projects.

Concerns that per ton incentives might encourage oversizing can largely be mitigated by
incentive caps, which Massachusetts already implements, and improved contractor sizing
practices, which Massachusetts also supports. As part of the rebate process, the rebate
processor checks the square footage of the home against the size of the system being installed.
If systems appear oversized, they are flagged and a Manual J is requested. Recent Market
Effects Study findings show most contractors are adopting sizing standards designed to ensure
systems are aligned with home heating requirements. Although most contractors indicate using
Manual J, the rate at which contractors report gathering detailed data to enter into Manual J
load calculations is low. Only 22% of 2024 contractors indicated they use extremely detailed
data, suggesting some room for improvement.

MA has also adopted several practices to ensure customers receive fair, transparent heat pump
prices such as the Heating Comparison Calculator, which allows customers to identify
reasonable price ranges for different heat pump technologies specific to their home conditions,
the Heat Pump Installer Network (HPIN), which gives customers access to qualified contractors,
and Decarbonization Consultations, which offer customers technical guidance and quote
comparisons to help them make informed decisions on their home heating system. Continued
efforts to promote pricing transparency and expand contractor training will help increase
affordability and ensure fair pricing for customers.

4 The version of this study referenced throughout this report was last updated on February 27, 2026. Any updates
after this date are not reflected in this report.
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Factors Driving Installation and Equipment Costs

The cost of installing heat pumps in MA is shaped by a combination of market, regulatory, and
home-specific factors. The latest MA Pricing Study indicates that overall installation costs have
increased in recent years for ductless projects, mostly attributable to increased labor and
ancillary costs that appear partially associated with complex projects.

The Pricing Study also included an interstate comparison of cost data between Massachusetts
and the lower-incentive states of New Hampshire and Ohio. The team found negligible
differences in wholesale pricing between states and the analysis revealed no clear evidence
that PA support for heat pumps leads to higher wholesale heat pump prices in Massachusetts.

There appears to be opportunity to reduce costs by addressing labor-related challenges,
particularly as average project complexity increases and contractors continue to report gaps in
confidence in their technicians’ ability to install ducted systems. These labor market dynamics
can affect both the availability and cost of qualified contractors.

Further, weatherization needs (e.g., insulation improvements), which can be a requirement to
receive a whole-home rebate and home-specific pre-electrification barriers (e.g., electrical panel
replacements) can add thousands of dollars to the overall cost of heat pump installation. The
latest MA Pricing Study reports that the cost of electrical work for ductless projects has
increased since 2021, though only a minority of projects require this type of pre-installation
work.

Addressing these cost drivers requires continued efforts to promote pricing transparency and
expand contractor training.

Conclusion and Recommendations

The findings of this Heat Pump Incentive Study demonstrate that incentive levels, customer
economics, and non-financial considerations jointly influence heat pump adoption in MA.
Incentives play a critical role in reducing upfront cost barriers, particularly for full displacement
projects and customers facing unfavorable baseline economics. However, incentives alone are
not sufficient to drive widespread adoption.

Customer Price Sensitivity

Survey results indicate modest but meaningful price sensitivity. Higher incentives increase
willingness to adopt, but even a fifty percent increase above current levels motivates only one in
five non-heat pump customers to install a heat pump. These outcomes emphasize the
importance of pairing incentives with strategies that address customer concerns related to cost,
reliability, and installation complexity.

Minimum Incentives to Drive Electrification

Heat pump economic viability varies across customer segments. Delivered fuel customers, such
as those using oil or propane, tend to experience more favorable lifetime economics, while
natural gas customers often, though not always, face negative NPV without incentives. High
efficiency systems improve long-term economics but still require meaningful upfront support due
to higher upfront costs, particularly for customers with limited financial flexibility. New heat pump
electric rates, accessible financing, and predictable incentives remain essential for closing the
cost gap and enabling broader participation.
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Current Mass Save incentives and heat pump electricity rates make heat pumps financially
viable for about half of single-family homes. The PAs should work with the DPU to determine
whether that level of coverage from incentives mean they are “well targeted but do not exceed
what is needed to drive customer electrification.” Importantly, individual decisions are also
shaped by personal financial considerations and non-economic factors. Due to varied customer
circumstances, the effectiveness of incentives depends on the interplay of economics, financing,
customer confidence, and market dynamics. Therefore, the PAs should consider the tradeoffs
for targeting incentives by building type, fuel baseline, and location, such as increased
administrative costs, equity impacts, and free ridership considerations.

Program Induced Effects on Prices and Factors Driving Installation and Equipment Costs

This study finds no clear evidence that Mass Save incentives have caused systematic increases
in heat pump prices. While installation costs have increased in recent years for ductless
projects, increases are mostly attributable to increased labor and ancillary costs, which appear
at least partially associated with more complex projects, although there may be other drivers.
Contractors continue to indicate use of sizing tools, but there is room for improvement in
ensuring contractors are gathering detailed data to use in Manual J calculations. Existing
program elements, such as incentive caps, the HPIN, and Decarbonization Consultations, help
ensure that customers receive fair pricing and appropriately sized systems. Workforce capacity
and home specific barriers, including electrical upgrades and weatherization needs, continue to
influence total installation costs and remain important targets for future cost reduction efforts.

Non-financial factors also influence customer decision making. While awareness of heat pumps
is high, concerns related to cold weather performance, installation complexity, and operating
costs continue to shape customer choices. Widespread contractor engagement, expanded
education efforts, and continued support for pre-electrification and weatherization work will help
address these barriers.

Taken together, the results suggest that MA can most effectively advance electrification by
maintaining incentive levels that reflect real-world economics and by pairing those incentives
with strong financing options, workforce development, and market transparency. While this
study offers insights into customer price sensitivity and the influence of incentives and financing,
the expedited scope and focus on a narrow customer segment limits the ability to identify
specific, quantitative minimum incentive levels. Further, given the diversity of customer
conditions and decision-making drivers, no single incentive level can be identified as universally
sufficient. A balanced and targeted approach remains necessary to support continued adoption
while managing program costs and advancing statewide decarbonization goals.
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1. Introduction & Background

This section outlines the Massachusetts Department of Public Utilities (MA DPU) requirements
for an expedited study of heat pump incentives, summarizes historical and planned incentive
structures, and defines the study’s objectives.

1.1 MA DPU Order

In their Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan', the
Massachusetts Program Administrators (PAs) proposed a declining incentive structure for space
heating heat pumps for market rate customers to better control costs. The MA DPU Order 24-
140 through 24-149 (“the Order”) ¢, which approved the MA PAs 2025-2027 Three-Year Plan,
included a directive to the PAs to conduct an expedited market research and evaluation study
related to heat pump incentives to support the changes in incentive levels. The Order specifies
that the study should explore the following four areas:

1. Customer price sensitivity to heat pump incentives.

2. The minimum Mass Save incentive levels needed to drive electrification among various
customer groups.

3. Any evidence of program induced effects on the price of heat pumps in Massachusetts.

4. Any other factors that can reduce heat pump equipment and installation costs, and program
incentives needed to convince customers to install heat pumps and use them for space
heating.

The PAs must submit the completed study and any corresponding recommendations to the MA
DPU by April 1, 2026. The DPU also directed that the study be designed for efficiency, with a
narrow scope and a replicable methodology that can be updated in future years.

1.2 Background on Heat Pump Incentives and Goals

The following section provides context on historical and current heat pump incentive structures
and planned updates under the 2025-2027 Three-Year Plan for residential, market rate
customers. Please note that the terms “incentive” and “rebate” are used interchangeably
throughout this report.

1.2.1 Historical Heat Pump Incentives and Adoption

The 2019-2021 term marked the first period in which the PAs actively promoted and incentivized
heat pumps specifically for space heating, including for fuel switching.'” By 2022, residential,
market rate incentives for air source heat pumps were set at $10,000 per home for whole-home
heat pump installations and $1,250 per ton (up to $10,000) for partial-home installations.'®
These levels have remained largely consistent since 2022, with a few notable updates in 2025.
First, whole-home incentives shifted from a flat $10,000 incentive to $3,000 per ton, capped at

5 Mass Save, MA 2025-2027 Three-Year Plan.

6 MA DPU, DPU-24-140 through DPU-24-149, page 65.
17 Mass Save, MA 2022-2024 Three-Year-Plan.

8 Abode, Overview of Mass Save 2022 Rebates.

Page 13


https://www.masssave.com/-/media/Files/PDFs/Mass-2025-2027-Energy-Efficiency-Decarbonization-Plan.pdf
https://ma-eeac.org/wp-content/uploads/DPU-24-140-through-DPU-24-149-2025-2027-Three-Year-Plans-Order-FINAL-2.28.25.pdf
https://ma-eeac.org/wp-content/uploads/Exhibit-1-Three-Year-Plan-2022-2024-11-1-21-w-App-1.pdf
https://abodeenergy.com/wp-content/uploads/2022/08/HPC-Overview-of-2022-Rebates-and-verifications-3-year-plan-QA-V2-7-27-22.pdf

D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. f
‘ Guidehouse Massachusetts Heat Pump Incenﬁ?\geezét%éi/g

$10,000 per home.' The PAs also established a Basic Rebate for customers who are not
displacing fossil fuel or electric resistance systems, such as those upgrading an existing heat
pump or central air conditioner, installing a heat pump in a previously unconditioned space, or
installing a heat pump in a home that is not occupied in the winter.

Rebates are also available for ground source heat pumps. In 2024, ground source heat pump
rebates were set at $15,000 per home for whole-home installations.

While incentive levels have remained relatively stable, the program’s structure and supporting
initiatives have evolved to prioritize heat pump efficiency, customer comfort, and energy
savings. Key changes include:

o 2022: Launch of the Mass Save Heat Pump Installer Network (HPIN) providing
contractors with tools, training, and marketing support to expand participation in the heat
pump market.°

o 2022: Added requirement that the home must be “sufficiently weatherized” in order to
receive a whole-home rebate.?'

o 2023: Residential customers are required to use an HPIN contractor to be eligible for a
residential heat pump rebate.

o 2024: Discontinuation of rebates, incentives, and financing for new equipment powered
by natural gas, oil, or propane for market rate customers.??

o 2024: Introduction of a requirement that customers fully remove or disconnect existing
heating systems to qualify for a whole-home rebate.??

e 2025: Introduction of seasonal heat pump electric rates for Eversource, National Grid,
and Unitil customers. The rates provide a lower base distribution charge from November
1 through April 30.24

These program enhancements have already contributed to strong market uptake with more than
60,000 partial and full displacement program-rebated installations completed between 2022 and
2024. Program data also shows a 62% increase in the number of households installing a
program supported heat pump in 2024 compared to 2022.%

While this study focuses on rebates, it should also be noted that the HEAT Loan 0% interest
financing is also available to customers installing heat pumps. The loan covers up to $25,000 in
eligible energy efficiency project costs. Currently, the term length is 7-years for all customers. In
the latest Three-Year Plan, the PAs propose tiered loan terms based on income thresholds (i.e.,
3-, 5-, and 7-year terms). This change has not been implemented at the time of this report.

9 Whole- home rebates are available to customers who install heat pumps as the sole source for heating and
cooling. Partial-home rebates are offered to customers who plan to keep an existing boiler or furnace in place to
supplement a new heat pump system.

20 Mass Save, Mass Save | Partners | Heat Pump Installers.
21 Abode, Overview of Mass Save 2022 Rebates.
22 Mass Save, 2024 Discontinuation of Rebates and Incentives for Natural Gas, QOil, and Propane Heating Equipment.

23 The 2024 Whole-Home verification form states that projects must either include the removal or disconnection of the
pre-existing heating system. If the pre-existing heating system will remain in place, homeowners must not use the
pre-existing heating system except for domestic hot water heating (e.g., indirect storage tank or combination boiler”.
Space heating must be disabled in these scenarios.

24 Commonwealth of Massachusetts, Residential Electric Seasonal Heat Pump Rates.

25 Mass Save, Mass Save Heat Pump Data.
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1.2.2 2025-2027 Incentive Framework

Compared to the prior period, the 2025-2027 Three-Year Plan establishes even more ambitious
heat pump adoption goals, targeting heat pumps installations in 87,000 additional households,
including more than 21,800 low-to-moderate-income households and 13,000 rental units.?®

To manage overall program costs and free up funding for equity priorities, the PAs made
modifications to the heat pump incentive structure. Under the new plan, market rate incentives
will follow a declining structure: incentive levels remain consistent in 2025, then decrease in
2026 and again in 2027. Effective January 1, 2026, whole-home air source heat pump rebates
dropped to $2,650 per ton (capped at $8,500), while partial-home air source rebates dropped to
$1,125 per ton (capped at $8,500). 2’ Whole-home ground source heat pump rebates dropped
to $13,500 per home. Table 1-1 below describes the known and planned incentive levels for the
2025-2027 period.

Table 1-1. 2025-2027 Heat Pump Incentive Structure

Air Source Heat Pumps ground SEMIED [ Eal
umps
Year
Partial Home Whole Home Whole Home
2025 glbzggoper ton up to $3,000 per ton up to $10,000 | $15,000 per home
2026 $1,125 per ton up to $8,500 | $2,650 per ton up to $8,500 $13,500 per home
2027 $1,000 per ton $2,500 per ton up to $8,000 $12,000 per home

Note: 2025 and 2026 levels reflect levels released to customers. 2027 levels are based on the proposed Three-Year
Plan and are subject to change.

Source: Mass Save Heat Pump Information Page and the 2025-2027 Three Year Plan

Additional program updates include the removal of R410A refrigerants from the Heat Pump
Qualified Product List (HPQPL) in compliance with EPA rules, and the addition of the Basic
Rebate of $250/ton for customers who are not displacing fossil fuel or electric resistance
systems, installing a heat pump in a previously unconditioned space, or installing a heat pump
in a home that is not occupied in the winter (also discussed in Section 1.2.1).28

1.3 Study Goals

This study evaluates key factors that influence heat pump incentive design, fulfilling the
requirements outlined in the DPU Order. It also provides considerations and recommendations
for structuring incentives over the next three-year period.

26 MA DPU, April 30, 2025 Compliance Filing Plan Language Summary.

27 Full and partial displacement heat pump rebates are planned to drop to $2,500/ton and $1,000/ton, respectively, in
2027, although those are subject to change.

28 Mass Save, Residential Air Source Heat Pumps Information.
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The study focuses on residential market rate customers (1-4 units) whose pre-existing fuel type
was natural gas, oil, propane, or electric resistance. ?° It primarily examines air source heat
pumps (central and mini-split) for partial and full displacement.*® An optional survey module also
explores ground source heat pumps in a full displacement scenario. The study does not include
heat pump water heaters which operate under distinct performance parameters, incentives, and
market dynamics, outside the scope of this analysis focused on space heating applications. Per
the DPU Order, the primary research emphasis is on heat pumps as a space heating source
rather than cooling.®'

To ensure efficiency and avoid duplication, this study integrates findings from relevant
completed and ongoing market research and evaluation studies.

29 |n this study, electric resistance refers to non-heat pump electric fuel.

30 Full displacement: The customer removes or disconnects pre-existing fossil fuel or electric resistance heating
system and replaces all space heating needs with heat pumps. Supplemental electric resistance heat is allowed as
needed during peak heating periods. Backup heat can also be provided by wood or pellet stoves during peak weather
events. Partial displacement: The existing fossil system is left in place, and an integrated control is used to prioritize
the heat pump system’s use in milder outdoor air temperatures when the heat pump operates more efficiently. The
backup fuel oil, propane, or gas heating systems are only used at lower outdoor air temperatures when the heat
pump efficiency is lowest, when the heat pump cannot meet the full heating loads of the home, or through additional
interventions by the customer to meet comfort or other needs. Partial displacement also includes portions of homes
where the heat pump fully or partially displaces the existing heating system. The survey portion of this study will not
consider fully displacing a partial area of the home as part of the partial displacement definition.

31 The DPU order states the PAs should explore “program incentives needed to convince customers to install heat
pumps and use them for heating.”
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For each of the four research categories identified in the DPU Order, the study examines the
research questions shown in Table 1-2.

Table 1-2. Study Objectives and Research Questions Addressed

Objective

Key Research Question

Sub-research Questions

Customer Price

How sensitive are

What is the importance of heat pump incentives
when deciding whether to install a heat pump?
How might decreasing heat pump incentives over
time impact program participation?

Sensitivity to .
customers to heat pump e What are various customer preferences and
Heat Pump ; . .
| t incentives? motivations and how do they vary by
ncentives demographic?
¢ How does the availability of financing influence
customer willingness to pay for heat pumps?
Minimum What are the minimum
Incentives to incentives needed to e How do heat pump economics vary by pre-existing
Drive drive electrification across fuel type, income, or other characteristics (e.g.,

Electrification

different customer
groups?

geography)?

Program Induced
Effects on Prices

Is there evidence that the
program is affecting heat
pump installation prices?

Is there evidence that contractors increase prices
for projects receiving program incentives?

Are there other market or programmatic factors
that may limit the extent to which incentives are
passed through to customers?

How does the heat pump supply chain respond to
increased demand from incentive programs in
terms of pricing or availability?

Factors Driving
Installation and
Equipment Costs

What factors are driving
installation and
equipment costs?

What are the primary cost drivers for heat pump
equipment and installation in MA?

How does pre-electrification and pre-
weatherization work influence the total cost?
What approaches present opportunities to reduce
costs (e.g., supply chain efficiencies, training,
standardization)?

Source: Guidehouse

1.4 Study Approach

To address the study objectives and research questions outlined above, Guidehouse designed
an integrated research framework that combined primary research with a comprehensive review
of existing and ongoing research in MA and other jurisdictions.
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Three targeted tasks were developed to provide actionable insights to inform future heat pump
incentive strategies in MA (Table 1-3).

Table 1-3. Key Study Tasks

Task Purpose

Synthesized findings from 22 existing and ongoing studies to provide a
Leverage Existing comprehensive overview of heat pump incentive and pricing research aligned
with all four DPU objectives, while ensuring an efficient, non-duplicative
research process. Guidehouse also analyzed Mass Save heat pump
participation trends to identify uptake patterns and observations, based on
Mass Save Data.

and Ongoing
Studies

Surveyed recent HVAC purchasers who participated in Mass Save but did not
select a heat pump, to understand their barriers, motivations, and price
Non-Heat Pump sensitivity. Because these customers have recently evaluated HVAC options,
Customer Survey they are more likely to have baseline awareness of heating technologies and
available program offerings. Additionally, willingness to adopt results reflect
how customers evaluate a product’s benefits relative to price, informing the
level of influence cost has on heat pump adoption.

Evaluated the financial viability of heat pump adoption across customer

E ic Analysi . . A .
conomic Analysis segments and fuel types to identify economic drivers and constraints.

Source: Guidehouse

The study approach was designed to be repeatable and adaptable as additional data and
research becomes available. The non-heat pump customer survey instrument and economic
analysis framework can be re-administered and/or adapted and expanded in future years to
track changes in customer price sensitivity and market conditions. In addition, several recent
and ongoing studies, including the Pricing Study, Market Effects Study, and Heat Pump Usage
Behavior Study, are structured for periodic updates using consistent methodologies. As these
studies are updated and other relevant research emerges, synthesizing their findings alongside
primary research can ensure that future analyses continue to provide a comprehensive and
current understanding of price sensitivity and the impact of incentives and market factors on
heat pump adoption.
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2. Study Methodology

This accelerated market research and evaluation study took place between August 2025 and
January 2026 to fulfill the objectives established by the DPU Order. The research approach
combined primary data collection with a meta-analysis of existing and ongoing studies to
maximize efficiency and avoid duplication of effort. The methodology for each study task is
outlined below.

2.1 Leveraging Existing and Ongoing Studies

Guidehouse conducted a literature review to assess customer and installer motivations for
participating in incentive programs, identify factors influencing heat pump adoption, and
examine any evidence of program induced price changes in MA or comparable jurisdictions.
The review also considered insights related to equipment and installation costs.

Using comprehensive web searches and input from the study team, Guidehouse identified and
reviewed 22 studies, including 19 completed and three ongoing, published between 2018 and
2025. The studies primarily focused on residential market rate air source heat pumps,
consistent with the scope of this project, though several also included commercial heat pump or
heat pump water heater findings. As shown in Table 2-1 below, most studies were specific to
MA, with others covering neighboring states with similar incentive programs or broader regional
and national contexts. Studies marked as ongoing in Table 2-1 below are active at the time of
this report and any results referenced in this report should be considered draft.3?

Guidehouse reviewed these studies to identify findings relevant to the four key research
objectives of this study described above. Existing research was particularly leveraged for two
objectives where substantial prior work exists: (1) evidence of program induced effects on prices
and (2) factors driving equipment and installation costs.

Insights from this review directly informed the scope, design, and analysis of the primary
research tasks, ensuring a comprehensive understanding of the current evidence base while
minimizing duplication of effort.

32 The versions of the ongoing studies referenced in this report were last updated as follows: Heat Pump Market
Effects — February 9, 2026, MA Pricing Study — February 27, 2026, Heat Pump Usage Behavior Study — December
2025. Any updates to these studies after the dates listed are not incorporated in this report.
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Table 2-1. Reviewed Studies List

Study Region  Status Study Name

e Massachusetts Heat Pump Incremental Cost Research, Aug 2024, Guidehouse
¢ Residential Heat Pump Invoice Cost Analysis (MA23X14-B-RHPINV), Oct
2024, NMR

e Heat Pump Market Effects Indicators Baseline (MA22X06-B-HPMEIB) and
Interim Heat Pump Market Effects Indicators (MA23X18-B-INTERIMHP)
Studies, April 2024, NMR

e Heat Pump Market Effects Indicators Update PY2023/2024 Final Report
Completed (MA24X26-B-HPMEI2023), Feb 2025, NMR

o Opportunities for Cost-Effective Residential Heat Pump Adoption in
Massachusetts Massachusetts, June 2024, Harvard University

e HEAT Loan Assessment (RES 37), August 2018, Guidehouse

e Massachusetts Residential Building Use and Equipment Characterization
Study, December 2023, Guidehouse

¢ Pre-Electrification + Pre-Weatherization Barrier Mitigation Study (MA25R04-B-
EWxBMS), Guidehouse

e Heat Pump Market Effects Indicators Update PY2024/2025 (MA25X02-B-
HPMEI2024), NMR*

¢ Residential Heat Pump Pricing Study (MA25X05-BR-RHPINV2), NMR*

e Heat Pump Usage Behavior Study (MA25R02-B-HPUBS), Guidehouse

e Heat Pumps in the Northeast and Mid-Atlantic: Costs and Market Trends,
October 2024, Energy Solutions

¢ Northeast High-Performance HVAC Market Assessment Report, May 2025,
Northeast Energy Efficiency Partnerships

Ongoing33

New England Completed
¢ Avoided Energy Supply Components in New England, May 2024, Synapse
Energy Economics

e Heat Pump and Electrification Study (X2231), June 2024, CT Energy Efficiency
Board

Rhode Island Completed | ¢ Rhode Island Strategic Electrification Study, December 2020, Cadmus

Connecticut Completed

Vermont Completed | e Vermont Heat Pump Market Assessment, March 2025, Efficiency Vermont

¢ The Effect of Rebate and Loan Incentives on Residential Heat Pump Adoption,
May 2022, Environmental and Resource Economics Journal

e Heat Pump Price Sensitivity Analysis, April 2024, NREL

¢ Social and Contextual Determinants of Heat Pump Adoption in the US, Oct
2023, Energy Research and Social Science Journal

US-Wide Completed |« The Economic Determinants of Heat Pump Adoption, July 2023, University of

California Berkeley Energy Institute at Haas

North Carolina Completed

e Heat Pumps for All? Distribution of the Cost and Benefits of Residential Air-
Source Heat Pumps in the United States, April 2024, Joule Journal

Source: Guidehouse

Guidehouse analyzed Mass Save heat pump participation trends and compared adoption trends
with similar programs in neighboring states (Connecticut, New York, Maine, Vermont) to identify

33 The HEAT Loan Assessment Study was conducted in parallel with this study. Results were not available in time to
incorporate into this report but are expected later this year.
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uptake patterns and observations. The analysis drew on publicly available Mass Save data from
2022-2024 and supplementary studies related to heat pump participation (see Section 2.1.1 for

data sources, supplementary studies are also listed in Table 2-1).

Where feasible, findings were segmented by installation type (full or partial displacement) and
by pre-existing fuel type to better contextualize the objectives outlined in the DPU Order.

2.1.1 Data Sources

The sources that were leveraged for the participation analysis are detailed in Table 2-2 below.

Table 2-2. Participation Analysis Sources

Name

Description

Use

Source

2022-2024 Mass
Save Heat Pump
Data

Tracking data of residential
heat pump installations by
quarter for 2022-2024 with
breakouts by pre-existing fuel
type and displacement
scenario.

Analyze participation
trends, including
segmentations by
displacement and pre-
existing fuel type.

Mass Save Data

CT Heat Pump

Evaluation of the drivers
behind the 2023 surge in
central air source heat pump

Benchmark CT program
performance against

Heat Pump Uptake
Analysis (X2231c),

Market Effects
Indicators Update
PY2023/24

market-level changes,
including estimates of
program penetration.

Assess program impact
on market penetration
and adoption trends.

Uptake Analysis adoption in CT, including MA and identify April 2025, CT Energy
program tracking data adoption drivers. Efficiency Board
analysis.

Heat Pump Market

Heat Pump Assessment of heat pump Effects Indicators

Update PY2024
(MA25X02-B-

HPMEI2024),
February 2025, NMR

Northeast High-
Performance
HVAC Market
Assessment
Report

Report on growth in residential
air source heat pump adoption
across the northeast region
since 2021, highlighting
incentives as a key driver.

Compare MA adoption
trends to regional
benchmarks and identify
any key drivers behind
adoption growth in the
region.

Northeast High-
Performance HVAC

Market Assessment
Report, May 2025,
Northeast Energy
Efficiency
Partnerships

Source: Guidehouse

2.2 Non-Heat Pump Customer Survey

This section provides an overview of the target population and sampling methods used for the
non-heat pump customer survey, outlining the rationale for customer selection and detailing the
approach taken to ensure robust and representative data collection for the study.

2.2.1 Target Population and Sampling

Guidehouse administered an online survey to residential customers in MA who purchased non-
heat pump heating equipment (furnaces or boilers) and received a Mass Save® rebate in 2022
or 2023. The survey targeted these customers because they have recently been in the market
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for HVAC equipment and are more likely to have baseline knowledge of heating equipment,
program offerings, and current heating equipment prices, leading to more accurate responses to
pricing-related questions. This population also provides insight into the barriers that prevented
heat pump adoption and the incentive levels and program features that could plausibly have
shifted their decision. This survey is a primary data source for two of the four research areas
identified in the DPU Order: (1) customer price sensitivity to heat pump incentives and (2) the
minimum incentive levels required to motivate adoption among different customer segments.
The survey assessed:

e Awareness and perception of heat pumps

o Price sensitivity for heat pumps

¢ Key influences for heating equipment purchases

e Potential for future heat pump installations

e Customer response to financing options

The sampling frame was constructed from the Residential Retail Program tracking data
provided by the Sponsors of Mass Save. All unique market rate customers® who met the
following criteria were invited to participate in the survey:

e Participated in the Residential Retail Program in 2022 or 2023

e Purchased heating equipment (furnace or boiler)*

e Lived in a single-family home (1-4 units)

¢ Had no record of receiving a heat pump rebate from the Sponsors of Mass Save

All 10,838 eligible customers were invited to complete the survey.
2.2.2 Recruitment, Incentives and Survey Fielding

The online survey was fielded from October to December 2025. Sampled customers received a
survey invite email and up to two reminders to complete the survey, spaced about a week apart.
Respondents who completed the full survey received a $20 e-gift card via Tango card.®
Respondents could also opt to complete an additional survey module focused on WTP for
ground source heat pumps (GSHP) for an additional $5 e-gift card.

34 To develop the sample, Guidehouse requested tracking data for relevant market rate measures. Customers
included in this data were considered market rate, unless the data clearly stated otherwise, in which case they were
excluded. Moderate-income qualified measures were excluded, as well as any customer flagged to be moderate-
income.

35 There were no oil boiler rebates offered in 2022 or 2023.

36 Tango incentives are prepaid digital rewards used to thank participants for completing surveys, interviews, or other
research activities. They are commonly used to improve response rates and ensure representative data collection.
Participants can redeem Tango incentives for a wide range of options, including gift cards for retailers like Amazon,
Target, and Starbucks, or a general-use Mastercard gift card.
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A total of 441 surveys were completed, of which 352 respondents also opted to complete the
GSHP module (Table 2-3). Guidehouse considered a survey complete once a respondent had
answered all questions and either provided their email address for their gift card or opted out of
a gift card. Partial responses and screen outs were not included in the response count or
analysis.?’

Table 2-3. Survey Frame and Response Counts

Sampled Response Response Response
Population Target Count Rate
ASHP, full displacement 145 241 41%
ASHP, partial displacement 10,838 144 200
GSHP Opt-in Module Completes N/A 352 3.2%

Source: Guidehouse
2.2.3 Survey Instrument and Programming

The survey consisted of seven modules: Screeners and Installation Context, Awareness and
Perceptions, WTP for air source heat pumps (ASHPs), WTP for GSHPs (optional), Future
Purchasing Decisions, Financing, and Demographics. Initial screening questions confirmed that
respondents had received a Mass Save rebate for a qualifying non-heat pump HVAC measure
and did not currently have a heat pump installed. Respondents were screened out if they
reported having a heat pump or indicated program records were inaccurate.

Guidehouse developed the survey instrument in collaboration with the Sponsors of Mass Save
and reviewed it prior to fielding to ensure clarity, alignment with the research plan, and
appropriateness for residential customers. The survey was administered online and
programmed with parameterized cost and rebate formulas so that future updates can be
implemented by revising the underlying equipment cost and rebate inputs without redesigning
the instrument. This allows the Sponsors to repeat the survey in subsequent years to monitor
changes in price sensitivity under different incentive structures if desired. The full survey
instrument can be found in Appendix B.

2.2.4 Price Sensitivity Module Design

The core component of the survey was the price sensitivity module which presented
respondents with various post-rebate upfront cost scenarios to evaluate how changes in
incentives might influence their likelihood of adoption.

In this report, “willingness to pay” (WTP) refers to survey questions where respondents
were shown a specific post-rebate out-of-pocket price without being told the underlying
rebate amount and asked if they would proceed with adoption at each price point. The results
presented later in this report, described as “willingness to adopt”, represent the proportion of
respondents willing to install a heat pump at each tested rebate level. This measure was
calculated on the back end by mapping responses to corresponding rebate scenarios,
illustrating customer price sensitivity across different incentive amounts.

37 Guidehouse reviewed all survey responses to identify any participants who selected ‘Don’t know’ for every
question, to exclude them from the analysis; however, no such cases were found.
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The survey used customer responses on home square footage and duct availability to derive
personalized post-rebate installation prices,* which included:

1. System Size: Inputted home square footage was used to estimate system tonnage for
rebate calculations.®®

2. ASHP Type: A customer was shown a central or mini-split heat pump based on reported
duct availability.

Each customer was also randomly assigned a displacement type, which included either full
displacement*® (FD) or partial displacement*! (PD) of their existing heating system. FD was
defined as situations where the heat pump(s) completely replace(s) the current system while PD
was defined as situations where the heat pump(s) supplement(s) the existing system, which
remains as backup. Displacement type was random and not related to the customer’s existing
equipment, personal preference, or other survey inputs. Since displacement type dictates the
rebate per ton offered by the Sponsors of Mass Save, this variable impacted the out-of-pocket
costs presented to survey respondents.

Respondents who opted to complete the optional GSHP module were shown pricing for a FD
GSHP sized to their home’s square footage. Unlike ASHP rebates, GSHP whole home rebates
are offered at a flat rate rather than per ton.

Before answering any WTP questions, respondents received a brief overview of heat pump
benefits, such as their ability to provide both heating and cooling, as well as key cost
considerations. The survey also displayed details specific to their pricing scenario, including a
description of the applicable heat pump type (central ASHP, mini-split ASHP, or GSHP),
definitions of FD and PD, and estimated annual bill savings based on their fuel type.*? This short
educational section ensured all respondents had a basic understanding of the equipment before
responding. Each WTP question specified the displacement type and heat pump type the
respondent was evaluating.

38 Cost included the heat pump equipment and installation of that equipment.

39 See appendix for details on sizing calculations.

40 Full displacement is defined as when an ASHP completely replaces the current system. See Appendix B.4.4 for
exact language shown to customers.

41 Partial displacement is defined as when an ASHP supplements the existing system, which remains as backup. See
Appendix B.4.4 for exact language shown to customers.

42 The estimates for average annual bill savings in the survey used Massachusetts-wide average energy prices from
the EIA AEO 2025 (rather than actual energy prices by utility service area, as is used in subsequent economic
analysis; see Section 2.3.4) and assume a 2,246 square foot home. Natural gas customers saw the following
language: “Because of your current fuel type, installing a heat pump in your home may not lead to savings on your
energy bills at this time.”
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Guidehouse tested five rebate levels, as shown in Table 2-4 below. It is important to note that
respondents answered questions for a post-rebate upfront installation cost. Rebates were
calculated on the back-end and respondents did not see the rebate value. Further, historically,
ASHP rebates from the Sponsors of Mass Save were capped at $10,000 per project. ASHP
rebates tested for this survey did not include the $10,000 cap in order to test each of the rebate
levels consistently for all respondents.

Table 2-4. Rebate Levels Tested in Willingness-to-Pay Survey Modules

. ASHP Partial GSHP Full
Rebate Level alal e AR L CC I Displacement Rebate Displacement
Rebate per ton
per ton Rebate (flat rate)
50% of Current Rebate
Level $1,500 $625.00 $7,500
75% of Current Rebate $2.250 $937.50 $11.250
Level ’ : ’
Current Rebate Level
(Base) $3,000 $1,250.00 $15,000
125% of Current
Rebate Level $3,750 $1,562.50 $18,750
150% of Current
Rebate Level $4,500 $1,875.00 $22,500

Source: Guidehouse

The first out-of-pocket cost shown was randomly chosen to be either based on 75%, 125%, or
100% (current level) of the current rebate offered by the Sponsors of Mass Save. For each
question in the WTP module, customers were asked “Would you be willing to pay $[X] out-of-
pocket (after rebates) for a [central/mini-split] heat pump [fully/partially] replacing your previous
system?” The full price of the heat pump system and the specific incentive amount applied were
not provided to avoid respondent confusion. Follow-up questions adjusted the rebate level up or
down by 25 percent depending on the respondent’s prior answer, with a maximum of four WTP
questions per respondent. This design produced a percentage of customers willing to pay under
different rebate levels and provides data to understand customer price sensitivity at different
rebate levels and under different heat pump scenarios. The results illustrate how much heat
pump uptake might increase or decrease if rebate levels change. Respondents who indicated
they were unwilling to adopt a heat pump at any of the incentive levels presented were asked
what the maximum dollar cost they would be willing to pay for the system would be.

Table 2-5 summarizes the sampled population and response counts, broken down by ASHP
displacement type.

Table 2-5. ASHP Survey Frame and Response Counts

Technology Type Sampled Population Response Count Response Rate
ASHP Full Displacement 5,419 241 4.4%
ASHP Partial Displacement 5,419 200 3.7%
Total 10,838 441 4.1%

Source: Guidehouse
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2.2.5 Respondent Demographics and Household Characteristics

The breakdown of customer fuel types is provided in Table 2-6 below. Most respondents had an
existing natural gas heating system.

Table 2-6. Fuel Type of Respondents

Fuel Type Full Displacement Partial Displacement Total Respondents
Natural gas 170 139 309 (70%)
Qi3 57 49 106 (24%)
Propane 13 12 25 (6%)
Totals** 241 200 441 (100%)

Source: Guidehouse

Respondents were primarily from single family (95%) and owner-occupied (99%) homes. The
sample included only market rate customers and skewed towards higher income (27% with
incomes above $250,000), more educated households (nearly 50% with a post-graduate
degree) with typically four or fewer occupants.

The survey also comprised a high percentage of older homes, with 25% of the respondents’
built before 1939 and only 3% since 2010.

Given the difference between this sample and the typical MA customer population, these results
may not represent broader customer perspectives or be taken to be fully representative of the
MA population.

Additional demographic details can be found in Appendix D.
2.2.6 Survey Considerations and Limitations

This non-heat pump participant survey group is advantageous for this study as these customers
were recently in the HVAC market and can provide insights into decision-making at the margin
to inform heat pump incentive levels in the near term. In addition, this group is more likely than
the general population to have some awareness of the Mass Save program and heat pump
technology.

However, there are also limitations that come with a non-heat pump participant survey group.
As with most voluntary surveys, there is potential for non-response bias if respondents differ
systematically from non-respondents in ways that are not fully captured by available tracking
data. This group demonstrates a predisposition toward efficient technologies, which may limit
the generalizability of findings to the broader population. Further, this group, assuming some
awareness of heat pump incentives, opted not to install a heat pump at the incentive levels
available at the time of upgrade and likely, would not choose a heat pump at an incentive level
lower than the current incentives. Therefore, results will likely yield minimum incentive levels
higher than the current incentives. To help mitigate these limitations, Guidehouse supplemented

43 The limited number of oil respondents may be due, in part, to limited measures available for rebates for oil
customers in 2022-2023.

44 One customer not shown in the table self-reported their pre-existing fuel type was electricity.
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survey findings with insights from other relevant studies and the high-level economic analysis to
provide a broader understanding of decision-making and price sensitivity.

2.3 Economic Analysis

This section summarizes the input assumptions and calibration methods used in the
Massachusetts Heat Pump Incentive Study’s economic analysis. The approach leverages
national datasets and aligns them with MA-specific studies. This data was used to evaluate the
upfront cost and ongoing bill savings of heat pumps for many representative single-family,
detached homes across different customer segments and fuel types. This approach offers a
framework for analyzing the economic tradeoffs of heat pumps in MA; future analysis should
seek to expand coverage to more residential dwelling types and consider further refinement of
input assumptions like calibrated building stock, heat pump efficiency, and weather — see
Section 4.1.4 for more on how results are dependent on input assumptions.

Guidehouse began with a subset of data from a study by staff at NLR and LBNL, referred to
here as the “Heat Pumps for All?” study, focusing on residential single-family detached homes.*®
The analysis further narrowed its scope to homes with natural gas, fuel oil, propane, or electric
resistance heating as their baseline; homes with existing heat pumps as a baseline were
intentionally omitted, because this analysis focused on new electric heat pump customers.
While the Heat Pumps for All? study also analyzed “minimum efficiency” heat pump
installations, the Guidehouse team excluded this measure because the heat pumps were sized
for cooling needs only in that study. Only heat pumps classified as “medium” and “high”
efficiency in that study were considered (see Section 2.3.2 for a comparison of those assumed
efficiency levels to that of observed heat pump installations in MA). Additionally, measures
including weatherization were excluded, as these were outside the study’s scope. The Heat
Pumps for AlI? study data was then compared and calibrated with MA-specific studies to ensure
alignment of key inputs. The approach to the economic analysis is outlined in Figure 2-1 and
further described in the following sections.

Figure 2-1. Approach to Economic Analysis in this Study

Take National Align with _~, Apply MA ~ Assess Range
Housing Data MA Studies )E Energy Prices) m of NPVs
Utilize data from the Calibrate preliminary Review actual utility Calculate net present
Heat Pumps for All? dataset to existing tariffsin MA, including value at various
study, focusing on: MA-specific studies, new electric HP rates, customer discount
« MA, single-family ensuring matches: to apply current, rates, considering:
detached homes + Baseline housing  variable prices to + Incremental cost of
« Standard income types & saturation ~ energy impacts the heat pump
« Full displacement * Heat pump sizing + Baseline fuel bill
of heating load via & efficiency savings
heat pump + Equipment costs + Electric bill
increases

Source: Guidehouse

45 Wilson, E., Munankarmi, P., Less, B., Reyna, J., & Rothgeb, S. (2024). Heat Pumps for All? The Distributional
Costs and Benefits of Residential Air-Source Heat Pumps. Joule, 8(4), 1000-1035.
https://doi.org/10.1016/j.joule.2024.01.022.
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2.3.1 Baseline Saturation

A critical step involved reconciling differences between national and MA-specific data on
equipment saturation. For example, the Heat Pumps for All? dataset overrepresented homes
with ductwork compared to the Massachusetts Residential Building Use and Equipment
Characterization Study.*® Therefore, Guidehouse adjusted the relative weighting of homes with
and without ductwork, as shown in Figure 2-2. This adjustment ensured that the modeled
population accurately reflected MA housing stock.

Figure 2-2. HVAC Ducting Saturation Adjustment

0% 20% 40% 60% 80% 100%
Ductwork

Heat Pumps for All? Study Data
No Ducts

Adjusted Saturation for Analysis

Source: Guidehouse analysis of “Heat Pumps for All?” study data, and updated assumptions

Guidehouse also analyzed relative baseline heating fuel saturations. As shown in Table 2-7, the
Heat Pumps for All? dataset roughly aligned with the MA study, although there was an apparent
shift in fuel oil compared to other delivered fuels. Guidehouse did not make any adjustments to
baseline heating fuel prevalence in the analysis.

Table 2-7. Baseline Heating Fuel Saturations

Baseline Heating Fuel Heat Pumps for All? Massachgsetts Residentia! Bu.ilding Use and
Study Equipment Characterization Study

Electric Heating 15% 13%

Natural Gas 53% 56%

Fuel Oil 27% 17%

Propane/Other 5% 15%

Source: Percent of homes by baseline heating fuel from Heat Pumps for All? study across all home types; Percent of
homes from Massachusetts Residential Building Use and Equipment Characterization study based on saturation of
homes with electric baseboard heat and then remaining percentage of customers with non-electric heating end use.

2.3.2 Heat Pump Efficiency, Sizing, and Energy Impacts

For each representative home analyzed in the Heat Pumps for All? study, the authors identified
the minimum heat pump size required to fully meet each home’s winter heating requirements
under two different heat pump efficiency levels (“medium” and “high” efficiency). Using building
simulation modeling, the authors then calculated the change in annual electricity consumption
and baseline fuel consumption — including both heating and cooling loads — under typical
meteorological year 3 (TMY3) data.*” Note that, for many homes, installing a high-efficiency
heat pump results in electricity savings during the cooling season compared to lower-efficiency
central or room air conditioners. However, for homes that previously lacked air conditioning, the
added cooling energy demand of heat pumps increases the annual electric load, in addition to

46 Massachusetts Residential Baseline Study, prepared by Guidehouse and published 12/22/2023. Available at:
https://ma-eeac.org/wp-content/uploads/Residential-Building-Use-and-Equipment-Characterization-Study-
Comprehensive-Report-2023-12-22.pdf.

47 Information on the assumed weather station applied to each county in Massachusetts for the Heat Pumps for All?
study is available at: https://data.nrel.gov/submissions/156.
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the rise in electric load from heating for customers without electric heating as a baseline. This
economic analysis does not include an estimated value of improved comfort in the summer for
those customers adding cooling capabilities.

Before utilizing the results from the Heat Pumps for All? study to calculate bill impacts from
switching to a heat pump, it's worth comparing that study’s assumptions for heat pump
efficiency and sizing to actual observations in MA. Guidehouse compared the medium and high
efficiency heat pump assumptions within the Heat Pumps for All? study with observed
efficiencies from the Massachusetts and Connecticut Heat Pump Metering Study (MA-CT
HPMS).*® As shown in Table 2-8, the medium efficiency assumptions within the Heat Pumps for
All? study were more closely aligned with regional data. It's worth noting that the HPs metered
in the MA-CT HPMS were all installed in 2021 and 2022, which may contribute to relatively
lower efficiency due to fewer high-efficiency cold-climate heat pumps being commercially
available than may now be. The MA PAs currently require heat pump equipment to meet
ENERGY STAR Cold Climate specifications.

Table 2-8. Heat Pump Efficiencies

Heat Pump | Source Efficiency Level HSPF SEER
MA-CT Heat Pump Metering Study | Average Rated Value 10.2 18.7

Central Heat o . -

Pump Heat Pumps for All? Study Medium Efficiency 10.0 22.0
Heat Pumps for All? Study High Efficiency 13.0 24.0
MA-CT Heat Pump Metering Study | Average Rated Value 10.9 20.2

Mini-Split > : "

Heat Pump Heat Pumps for All? Study Medium Efficiency 9.5 17.0
Heat Pumps for All? Study High Efficiency 14.0 29.3

Note: The Heat Pumps for All? study utilized the pre-2023 HSPF and SEER metrics in its analysis, rather than the

newer HSPF2 and SEER2. While the average rated values for those pre-2023 metrics from the MA-CT HPMS are

shown in this table, the MA-CT HPMS also shows HSPF2 and SEER? ratings, which are generally lower and more
closely aligned with in-situ averages; see Section 3.5 of the MA-CT HPMS.

Source: HSPF and SEER values from MA-CT HPMS are average rated values for Full Displacement from Table 3-1
and Table 3-2 of the MA-CT HPMS, respectively. HSPF and SEER values from the Heat Pumps for All? Study are
from Table 1 of that study.

On a per home basis, the Heat Pumps for All? data projected higher fuel savings from full
electrification than the MA-CT HPMS. This could be driven in part by the focus on single-family
detached homes, which may tend to be larger, but could also indicate that the Heat Pumps for
All? study assumes a higher usage intensity on a per-square-foot basis and/or more complete
full displacement savings from electrification compared to the MA-CT HPMS. Regardless,
because of the aligned efficiencies, the relatively higher pre-existing fuel consumption savings in
the Heats Pumps for All? data is largely offset by a relatively higher increase in electricity
consumption due to electrification. Accordingly, values on a per ton of heat pump basis are well
aligned between studies. For example, the medium efficiency heat pumps in the Heat Pumps for
All? data are assumed to save 14.2 MMBtu/ton HP for natural gas customers, which is very
similar to the 14.1 MMBtu/ton HP of natural gas savings observed in the MA-CT HPMS.
Although there are some differences between the Heat Pumps for All? and MA studies,

48 Massachusetts and Connecticut Heat Pump Metering Study, prepared by Guidehouse and published in April 2025.
Available at: https://ma-eeac.org/wp-content/uploads/MA-HPMS-CT-R2246-Heat-Pump-Metering-Study-Final-
Report_April_2025.pdf.
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Guidehouse determined that well-aligned efficiencies enable a productive comparison of relative
heat pump economics.

The critical consideration for high efficiency HPs is that the efficiency of higher efficiency
equipment is greater than that observed in the MA-CT HPMS. The impact of having higher
efficiency and greater savings is that the overall NPV values could be skewed more positively
than if the high efficiency HPs had lower efficiency ratings and closer alignment to the MA-CT
HPMS measurements. This potential impact on economic analysis results means that incentive
estimates for high efficiency HPs are likely conservative estimates, as real-world applications
would have lower NPVs if ultra-high efficiency cold climate designed HPs weren't fully saturating
the market, as is assumed with the Heat Pumps for All? study. Overall, these findings suggest
that while broad trends are consistent, further research into electricity consumption patterns and
heat pump efficiency calculations could refine future analyses.

2.3.3 Incremental Equipment Costs

In addition to energy impacts from heat pumps, the Heat Pumps for All? study includes an
estimate of the relatively higher installed cost of heat pumps compared to that of assumed
baseline heating and cooling equipment. These cost assumptions rely, in part, on MA-specific
data, but considerable work has been completed in MA focused specifically on the incremental
cost of heat pumps.

Rather than directly comparing total installed cost assumptions, the Guidehouse team
compared incremental installed cost data from the Heat Pumps for All? study to the
Massachusetts Heat Pump Incremental Cost Study.*® As seen in Figure 2-3, The results
showed that the cost ranges within the Heat Pumps for All? study generally captured the MA-
specific values, with local costs typically falling between the medium and high efficiency heat
pumps estimates.

Figure 2-3. Incremental Installed Cost per Ton of Heat Pump, by Source

Incremental Cost of Heat Pumps ($ per Ton)

$0 $2,500 $5,000 $7,500 $10,000
L L L 1 =1 25th-50th Percentile

T Med. Eff. |-.—|
£ % € I 50th-75th Percentile
] High Eff.

— s M A Study Avg
L MedEf. R
= 7R .

& HighEff. »h—<

Source: Guidehouse analysis of Heat Pumps for All? study dataset and the MA HP Incremental Cost study

Note that the MA cost study was conducted independently of the metering study, so direct
comparisons to savings or consumption data should be made cautiously. With that said, taking
Table 2-8 and Figure 2-3 together, it appears that past heat pump installations in MA have
efficiencies closer to the medium efficiency heat pumps at incremental installed costs closer to
the high efficiency heat pumps. Ultimately, the Guidehouse team did not adjust incremental

49 Massachusetts Heat Pump Incremental Cost Research, prepared by Guidehouse and published in August 2024.
Available at: https://ma-eeac.org/wp-content/uploads/Study-25-6a-MA22R51-B-HPMS-HP-Incremental-Cost-
Research-Memo.pdf.
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equipment cost assumptions made in the Heat Pumps for All? study, but notes that if equipment
costs in MA are higher than assumed then that will directly reduce customer cost-effectiveness.

2.3.4 Energy Prices

Guidehouse used actual utility tariffs and EIA data to inform the energy prices used in the
analysis. Prices for 2025 were identified for electricity, natural gas, propane, and fuel oil, and
then escalated over an assumed 18-year heat pump lifetime using EIA’s Annual Energy Outlook
forecasts. Notably, electricity and natural gas prices included only variable supply and delivery
charges, excluding fixed service fees. The levelized unit energy prices used in the analysis are
listed in Table 2-9, below. Note that this analysis only considers the impact of heat pump rates
on electric bills due to heat pump use and does not apply the reduced winter rates to other
electricity usage. Therefore, the actual cost savings from installing a heat pump in MA are likely
higher than what is indicated here.

Table 2-9. Assumed Commodity Prices by Utility

. 18-yr Levelized Unit Price
Energy Utility Source
Nov-Apr May-Oct

Eversource R-1 HP; Eversource Electric Delivery Rates;
(non-CLC) $0.291/kWh | $0.314/kWh Eversource Electric Supply Rates

. Eversource R-1 HP; Eversource Electric Delivery Rates;
Electricity (CLC) $0.301/kWh | $0.324/kWh Eversource Electric Supply Rates

R-1 HP; National Grid Service Rates; National
Grid Basic Service Rates

National Grid | $0.337/kWh | $0.355/kWh

R-3; Mass.gov Information on Gas Supply &
Delivery Charges; Berkshire Gas Pricing

Berkshire Gas | $2.22/therm | $2.60/therm

Eversource R-3; Mass.gov Information on Gas Supply &
(EGMA) $2.88/therm | $2.77/therm Delivery Charges; Eversource Summary Rates
Eversource R-3; Mass.gov Information on Gas Supply &

$2.76/therm | $3.04/therm

(NSTAR Gas) Delivery Charges; Eversource Summary Rates

R-3; Mass.gov Information on Gas Supply &
Delivery Charges; Liberty Gas Winter Rates

Natural Liberty Utilities | $2.16/therm | $1.67/therm

Gas
National Grid R-3; Mass.gov Information on Gas Supply &
(Boston) $2.70/therm | $2.68/therm Delivery Charges; National Grid Service Rates
National Grid R-3; Mass.gov Information on Gas Supply &
(Colonial) $2.58/therm | $2.53/therm Delivery Charges; National Grid Service Rates
R-3; Mass.gov Information on Gas Supply &
Unitil $3.86/therm | $3.93/therm |Delivery Charges; Fitchburg Gas and Electric
Company Gas Rate Summary
Propane | Statewide $41.15/MMBtu (~$3.76/gal) |[EIA 2025 AEO Table 3.1
Fuel Oil Statewide $34.30/MMBtu (~$4.75/gal) | EIA 2025 AEO Table 3.1

Note: Electricity and natural gas prices include variable supply and delivery portions of prices; fixed charges for
service are not included. Levelized prices assume 6% discount rate over 18-year measure lifetime (2025-2042), with
nominal residential energy price escalations based on the EIA’s 2025 Annual Energy Outlook, for New England
residential customers. Electricity and natural gas prices by month are converted to weighted average price by period
using monthly loadshapes filed by Eversource in their Heat Pump rate docket; see ASHP kWh and R-3 Heating
Therms/Cust from Exhibit ES-HP-2 Schedule 3, filed within DPU 25-55, available at:
https://eeaonline.eea.state.ma.us/dpu/fileroom/#/dockets/docket/12533

Source: See rightmost column of table.
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Prices were assigned to Public Use Microdata Areas (PUMA) based on predominant utility
service territories, ensuring geographic specificity in the modeling.®® The assumed electric and
gas utilities by PUMA zone are shown in Figure 2-4 and Figure 2-5. Note that for utility service
territories with additional geographic adjustments, such as Eversource and National Grid gas,
the team used the adjusted price in the relevant PUMA zones as shown.

Figure 2-4. Assumed Electric Utility Price by PUMA Zone

A Legend
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Eversource (CLC)
[ National Grid
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Note: Unitil supplies electricity in northern Massachusetts but is not the predominant provider in any PUMA.
Source: Intersectional analysis of census data by ultility service territory within each PUMA zone; see Footnote 50.

Figure 2-5. Assumed Gas Utility Price by PUMA Zone
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Source: Intersectional analysis of census data by utility service territory within each PUMA zone; see Footnote 50.

50 Predominant utility was identified based on the total population of single-family, detached homes (per data at:
https://data.census.gov/table/ACSDT5Y2019.B25024?9=040XX00US25$1400000) within the intersection of PUMA
zone, census tract, and utility service territory (per shapefiles at: https://www2.census.gov/geo/tiger/TIGER2019/ and
https://www.mass.gov/info-details/massqgis-data-public-utility-service-providers).
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3. Customer Price Sensitivity to Heat Pump Incentives

Results from both the non-heat pump customers survey and Heat Pump Usage Behavior Study
(HPUBS) heat pump customer survey indicate that upfront rebates play a critical role in driving
customer adoption of heat pumps.®' Willingness-to-adopt analysis among non-heat pump
customers also indicated modest, but important price sensitivity.>? Additionally, increases in
incentives led to greater willingness to adopt heat pumps, while decreases showed lower levels
of interest. Notably, however, the overall willingness to adopt heat pumps remains low in
absolute terms, even at higher incentive levels.

3.1 Heat Pump Awareness, Decision-making Factors and Perceptions

The section discusses customer awareness and decision-making factors involved in a heating
equipment purchasing decision. Exploring these factors first ensures that the interpretation of
price sensitivity outcomes is informed by the broader landscape of customer perceptions,
information access, and influences, highlighting how all these elements collectively shape the
decision to invest in a heat pump.

As outlined in the methodology section, customers who recently installed a new heating system
were surveyed to understand why they chose not to install a heat pump. The survey explored
awareness of heat pumps, as well as knowledge of rebates and financing options offered by the
Sponsors of Mass Save, alongside other questions aimed at gauging perceptions and
willingness to adopt heat pumps. The majority of respondents demonstrated at least some
awareness of heat pumps. Only 6% of respondents indicated they had never heard of them.
These findings are unsurprising given the survey targeted customers who had recently replaced
their heating systems, suggesting they likely encountered heat pumps during their decision-
making process. Of the customers who were aware of heat pumps, 77% were aware of heat
pump incentives and 70% were aware of HEAT Loan financing. However, only 80% of the
respondents who were aware of the HEAT Loan (56% overall) were aware these loans could be
used to finance heat pumps. For additional information on awareness-related survey results,
see Appendix B.

51 This study is ongoing at the time of this report, and all results should be considered draft.

52 Throughout this section, “willingness to adopt” refers to respondents’ stated preferences under defined price
scenarios and should be interpreted as an indicator of relative price sensitivity rather than a direct estimate of realized
participation.
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Respondents were asked about the factors and sources of information they considered when
upgrading their heating system. As shown in Figure 3-1, the most common sources cited were
their contractors, the Mass Save website/outreach, and online searches or websites.

Figure 3-1. At the time of upgrading your heating system, what information sources were
influential in your decision-making process? Select all that apply. (n=441)

A contractor 56%
Mass Save website or outreach 44%
Online search or website other than MassSave.com 30%
A friend, family member, or neighbor 28%
My utility company or Cape Light Compact 8%
Social media or online ads 3%

A local organization 2%

TV, radio, or newspaper 1%
A community event 1%

Other 1%

0% 10% 20% 30% 40% 50%  60%
Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data

Respondents were asked to rank each source of information that they identified as influential in
the question shown in Figure 3-1 on a scale from 1 (not influential at all) to 5 (extremely
influential). Contractors and friends or family members emerged as the most influential sources
with average influence scores of 4.19 and 4.06 respectively. These findings suggest that
although customers frequently use the Mass Save website and other online resources, in-
person recommendations from trusted individuals are the most influential on those purchasing
new heating systems. Consequently, outreach and education efforts may be most effective
when focused on contractors and residents.
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The most common factors that customers considered while upgrading their heating systems
were reliability of the equipment, affordability, and long-term energy savings. These factors were
all considered by over half of respondents, indicating that reliability/comfort and system costs
are the most critical considerations for customers. Figure 3-2 shows the breakdown of results.

Figure 3-2. At the time of upgrading your heating system, which of the following factors
were important in your decision to purchase/install a [measure] over any other options.
Select all that apply. (n=441)

Reliability of equipment 61%
Affordability 56%
Long-term energy savings 53%
Contractor recommendations 44%
Financing availability 36%
Ease of installation process 31%
Familiarity with the technology 24%
Environmental impact 21%
Other 7%
0% 10% 20% 30% 40% 50% 60% 70%
Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data

Because reliability and cost were anticipated to be key considerations for customers,
respondents were asked to share their perceptions of heat pumps in these two areas. As shown
in Figure 3-3, 63% indicated they expect heat pumps to be just as reliable as their current
system, while 26% believed heat pumps would be somewhat to significantly less reliable. These
findings suggest that concerns about reliability may create a bias against heat pumps,
potentially discouraging customers from considering them as a heating option.

Figure 3-3. How would you expect the reliability of a heat pump system to compare to
your current heating system? (n=413)

Expect heat pump to be much more reliable 1%
Expect heat pump to be more reliable 9%
Expect heat pump to be neither more nor less reliable 63%
Expect heat pump to be somewhat less reliable 20%
Expect heat pump to be much less reliable 6%

0% 10% 20% 30% 40% 50% 60% 70%
Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data
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Regarding cost, nearly half of respondents expect heat pumps to be more expensive than their
current system, while about one-third believe they would cost roughly the same (Figure 3-4).
These perceptions suggest that many customers view heat pumps as a higher-cost option,
which may discourage consideration during system upgrades.

Figure 3-4. Considering upfront and long-term costs such as cost of operation
(electricity) and maintenance, how would you expect the total costs of a heat pump
system to compare to your current heating system? (n=413)

Expect heat pump to be much more expensive 12%

Expect heat pump to be more expensive 37%

Expect heat pump to be neither more nor less

expensive 33%

Expect heat pump to be somewhat less expensive 16%

Expect heat pump to be much less expensive 2%

0% 10% 20% 30% 40%
Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data

Only 34% of respondents reported considering a heat pump during their HYAC upgrade. Among
those who did, the most common concerns that dissuaded them from purchasing were the
upfront cost of heat pumps (56%) and heating performance (42%), as shown in Figure 3-5.
These responses imply that cost and reliability are primary factors influencing purchase
decisions. Additionally, 31% of respondents who considered a heat pump expressed concern
about higher electric bills.

Figure 3-5. Which best describes your reason for not purchasing a heat pump? Select up
to three of the following. (n=140)

Upfront cost was too high 56%
Doubts about heating performance 42%
Worried about higher electric bills 31%
Contractor recommended a different heating system 19%
Needed home upgrades (e.g., insulation, wiring) 18%
Preferred a more familiar technology 14%
Preferred the same technology as my previous system 9%
Not enough space for a heat pump 9%
Didn't like how it looks 7%
Maintenance seemed too demanding 1%
Other 14%

0% 10% 20% 30% 40% 50% 60%
Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data

Respondents were asked which factors, aside from cost, would make a heat pump the best
option for them. Customers who indicated they were unwilling to purchase a heat pump in the
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price sensitivity module were excluded from this question, though this question also allowed a
second opportunity for respondents to indicate they would not consider a heat pump. As shown
in Figure 3-6, the most common response (54%) was the need for greater financial support for
pre-installation work. This was the only option related to financial assistance, reinforcing that
cost remains a prominent barrier. The next two most frequent responses focused on simplifying
the installation process and ensuring it is as easy and non-disruptive as possible.

Figure 3-6. What would make a heat pump the best option for you? Select all that apply.
(n=326)

More financial support for required pre-installation work 54%
38%
37%
31%

30%

Installation caused minimal disruption
Quick and easy installation process
A recommendation from my contractor

Less space required / better physical fit for my home

More education about heat pumps
The ability to keep my pre-existing heating system
Easier access to qualified installers
More customer reviews
| would not consider a heat pump under any circumstances
Other

3%

8%

21%
14%

18%

27%

20% 30% 40% 50% 60%

Percentage of Respondents

0% 10%

Source: Guidehouse analysis of non-heat pump customer survey data

As noted above, two survey questions allowed customers to indicate they would never consider
a heat pump. Collectively, nearly 30% of respondents (125 people) selected this option.
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As shown in Table 3-1, four key themes emerged when respondents explained why they would
not consider installing a heat pump under any circumstances through an open-ended question.

Table 3-1. Please elaborate on why you would not consider installing a heat pump under
any circumstances. (Verbatim analysis, n=121)

T . Subcatego Overall Catego
Categgries ERLESHRIEE Response?s :?A)) Responses S(l%l;Y
Happy with _ 29% 29%
current system
Cost of electricity 15%
Cost Concerns | Upfront heat pump cost 10% 28%
General cost concerns 3%
Unreliable heat | General concerns about heating reliability 12% 18%
pump heating Unreliable heating via word-of-mouth 6%
Incompatible with home layout 6%
_Heat pump Hee}t pump incompatibility with current 39,
incompatibility radiant heat system 11%
with home General concerns about home not being 2%
set up for a heat pump

Note: The overall category responses (%) column only includes responses which could be categorized by one of the
four key themes. 14% of responses not shown fell into an “other” category.

Source: Guidehouse analysis of non-heat pump customer survey data

In total, 29% of these respondents indicated they are satisfied with their current system,
indicating a perceived lack of benefit in switching or a preference to avoid change. An additional
28% reported cost concerns in total, with 15% referencing high electricity costs as a deterrent,
10% expressing concerns about upfront expenses even with rebates and financing, and 3%
sharing general cost concerns. More awareness of the discounted electricity rate for heat pump
users could reduce concerns about electricity costs. Reliability was another concern reported by
18% of respondents, including 6% who noted hearing through word-of-mouth that heat pump
heating performance is unreliable. Another 11% mentioned a heat pump being incompatible
with their home either due to layout (6%) or their existing/preferred heating system (3%).
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3.2 Importance of Incentives

Guidehouse asked non-heat pump customers to indicate how important upfront rebates are
compared to loans when considering payment options for heat pumps. Half of the respondents
indicated rebates are significantly more important than loans while 31% indicate they are
equally important, as shown in Figure 3-7. It should be noted that this question referred to loans
in general and did not specify loan characteristics, such as interest rate.

Figure 3-7. How important are upfront rebates compared to loans when considering
payment options for heat pumps? (n=320)

Loans are significantly more important 4%
Loans are slightly more important 4%
Rebates and loans are equally important 31%
Rebates are slightly more important 11%
Rebates are significantly more important 50%
0% 10% 20% 30% 40% 50% 60%

Percentage of Respondents

Source: Guidehouse analysis of non-heat pump customer survey data

Results from a separate study which surveyed 2025 heat pump customers (HPUBS Post-
Enroliment Survey) reveal that Mass Save rebates, along with the HEAT Loan, are very
influential in customer’s decision to purchase a heat pump. Results from Q1 and Q2 2025 which
included heat pump recipients from January-June 2025 found that of 398 survey respondents,
71% reported the rebate was “very influential” in their decision and another 24% reported the
rebate was “slightly influential” or “somewhat influential” to their decision. Even more
respondents (76%) indicated the HEAT Loan was “very” influential” in their decision. This is
particularly interesting when compared to the non-heat pump customer survey results which
found that 50% of respondents indicated rebates are significantly more important than loans.
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Overall, the rebate and the HEAT Loan were by far the most important factors of all the
assessed influences as shown in Figure 3-8.

Figure 3-8. HPUBS Post-Enroliment Survey Results: How influential were the following
elements on your decision to purchase a heat pump? (n=398)

Mass Save HEAT Loan 6% 14% 76%

1% 8% I 35%
14% 1% 26%
13% | 16% 20%
179 [ 19% IR 2%

Mass Save rebate

Incentives or tax credits from sources other than
Mass Save (i.e., state and/or federal)

Recommendation from a contractor
Recommendation from a friend/family

member/colleague who has a heat pump

Educational or marketing materials from the
Sponsors of Mass Save

Information from my utility/program administrator

staff
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents
1 Not applicable Not at all influential Not particularly influential
u Slightly influential ® Somewhat influential Very influential

Note: Only respondents who used a HEAT Loan (n=201) were asked to rank the influence of the HEAT Loan.
Similarly, only respondents who indicated they received incentives or tax credits from sources other than Mass Save
were asked to rank the influence of that element.

Source: Guidehouse analysis of Q1 2025 and Q2 2025 Post-Enrollment Survey Data, Draft Results

A separate survey within the HPUBS examined heat pump customer experiences during a cold
snap that occurred in MA from January 21-22, 2025.% It included 373 customers whose homes
were full or partially heated by heat pumps during the cold snap. Results show that most
customers are satisfied with their heat pump’s ability to warm their home during normal winter
weather (80% of whole-home rebate central heat pump customers and 76% of whole-home
rebate mini-split heat pump customers), but less are satisfied during a cold snap (47% of whole-
home rebate central heat pump customers and 51% whole-home rebate mini-split heat pump
customers).

3.3 Price Sensitivity Survey Results

This section reviews customers’ price sensitivity and willingness to adopt heat pumps, drawing
on survey responses from both current and non-heat pump owners. It aims to evaluate how
upfront rebates, loan options, and overall financial support shape preferences and willingness to
adopt, while also considering differences across customer demographics. By analyzing
awareness levels, motivations, and the impact of Mass Save programs, the section provides a

53 Cold snaps are defined as a low temperature of 5°F or lower in most of Massachusetts.
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comprehensive overview of the factors influencing adoption and highlights key takeaways for
future incentive strategies.

3.3.1 Non-Heat Pump Customer Survey Results

This section lists results from the non-heat pump customer survey regarding willingness to
adopt heat pumps, providing direct insight into customers’ payment preferences and motivations
and any variations by demographics. The section first discusses customer awareness and
decision-making factors involved in a heating equipment purchasing decision. Exploring these
factors first ensures that the interpretation of price sensitivity outcomes is informed by the
broader landscape of customer perceptions, information access, and influences, highlighting
how all these elements collectively shape the decision to invest in a heat pump.

3.3.1.1 ASHPs Price Sensitivity

Respondents were asked a series of questions to gauge the rebate levels that would make
them consider buying a heat pump. Overall, participants were more likely to adopt at higher
rebate levels, which was expected because the majority of respondents indicated the cost of the
system was important when purchasing a heating system. As shown in Figure 3-9, the
percentage of customers willing to purchase a heat pump doubled from the base rebate level to
the highest level. However, even at the highest rebate level, only 20% of respondents said they
would purchase a heat pump. The average out of pocket cost that customers indicated they
were willing to pay across rebate levels was $12,303 overall and $10,346 at the 150% rebate
level. If respondents indicated they would not adopt a heat pump at any of the price points
presented, they were asked what they would be willing to pay for a heat pump (n=354). Fifty-
three percent indicated they would only pay as much or less than the upfront installation cost of
their current system, while 31% indicated they would not install a heat pump under any
circumstances. The remaining 16% of customers were willing to pay $9,836 on average
($10,957 for full displacement and $9,031 for partial displacement).

Figure 3-9. Non-Heat Pump Customer Willingness to Adopt ASHPs at Varying Incentive
Levels (All) (n=441)
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§ 15% - 13%
“ 10%
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g, 10% 7%
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§ 59 - 4%
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0%
50% rebate 75% rebate Base rebate 125% rebate 150% rebate

(FD: $1,500/ton (FD: $2,250/ton (FD: $3,000/ton (FD: $3,750/ton (FD: $4,500/ton
PD: $625/ton) PD: $937.50/ton)  PD: $1,250/ton) PD: $1,562.50/ton) PD: $1,875/ton)

Source: Guidehouse analysis of non-heat pump customer survey data

Ten percent of respondents indicated they would be willing to purchase a heat pump at the base
rebate level, despite choosing not to install one at the current rebate level during their recent
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heating system upgrade. The majority of these respondents were at least slightly familiar® with
heat pumps (93%) and aware of Mass Save heat pump rebates (75%). However, only 43% had
considered a heat pump during their upgrade. Hypothetically, we would expect zero
respondents to indicate willingness at the 50%, 75%, and base rebate levels. This inconsistency
may be due to respondents not receiving a contractor price quote for a heat pump, differences
between contractor estimates and the survey pricing, or shifts in opinion based on new
information since they were shopping for heating equipment.

Survey participants were randomly assigned a displacement scenario (full vs. partial) to assess
price sensitivity under each condition. Heat pump pricing and rebate levels offered by Mass
Save Sponsors vary by displacement type, which may influence customer decisions. As shown
in Figure 3-10, respondents assigned the full displacement scenario were more likely to
purchase a heat pump at higher rebate levels than those assigned partial displacement. At the
150% rebate level, 26% of full displacement respondents indicated willingness to adopt
compared to only 13% for partial displacement, indicating full displacement customers are
significantly more likely to be willing to adopt a heat pump at that rebate level (p<0.001). The
growth rate in willingness to adopt was significantly higher for full displacement. There was an
over 100% growth rate from the base rebate to the highest rebate level for full displacement
compared to 44% for partial displacement. These results likely reflect the fact that full
displacement rebates per ton are greater than partial displacement rebates, resulting in lower
prices for full displacement respondents. As a reminder, rebate caps were not applied. The
average out of pocket cost that full displacement respondents were willing to pay was $11,690
as compared to $12,917 for partial displacement respondents.®®

Figure 3-10. Non-Heat Pump Customers'’ Willingness to Adopt ASHPs at Various
Incentive Levels (Full vs Partial Displacement) (n=441)
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§ 25%, 26%
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(FD: $1,500/ton (FD: $2,250/ton (FD: $3,000/ton (FD: $3,750/ton (FD: $4,500/ton
PD: $625/ton) PD: $937.50/ton)  PD: $1,250/ton) PD: $1,562.50/ton) PD: $1,875/ton)

Full (n=241) =—®=Partial (n=200)

Source: Guidehouse analysis of non-heat pump customer survey data

To understand how existing fuel type impacts customers’ willingness to adopt a heat pump,
respondents were asked to verify or provide their current heating fuel type. Approximately 70%

54 See Appendix C for definition of “slightly familiar.”

55 See Section 2.2 for details on the survey methodology. All respondents were presented definitions of full and partial
displacement before answering survey questions, including that partial displacement allows customers to maintain a
back-up heating system.
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of respondents have natural gas as their fuel source whereas only 6% of respondents have
propane.

Figure 3-11 displays the willingness to adopt data for the full displacement heat pump scenario
by fuel types: natural gas, oil, and propane. Note that all propane willingness to adopt results
should be viewed as directional as the precision was greater than 10%. For those assigned full
displacement, the results were similar across fuel types. The growth rate of willingness to adopt
by rebate level was similar for natural gas and oil respondents. The propane curve shows a
much more dramatic growth rate, but variation is expected as there are much fewer
respondents with this fuel source.

Figure 3-11. Non-Heat Pump Customers'’ Willingness to Adopt ASHPs at Various
Incentive Levels by Fuel Type (Full Displacement) (n=240)
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Natural gas (n=170) Oil (n=57) ==®=Propane (n=13)

Note: All propane willingness to adopt results should be viewed as directional as the precision was greater than 10%.
Source: Guidehouse analysis of non-heat pump customer survey data
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For the partial displacement scenario, results varied noticeably by fuel type. As can be seen in
Figure 3-12, respondents with natural gas and oil showed similar overall growth rates in
willingness to adopt from the lowest to the highest rebate level. However, oil customers were
more than twice as likely to purchase a heat pump at the base rebate level compared to the
lowest rebate level, while natural gas customers were only 50% more likely.

Figure 3-12. Willingness to Adopt ASHPs at Various Incentive Levels by Fuel Type
(Partial Displacement) (n=200)
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Natural gas (n=139) Oil (n=49) ==®=Propane (n=12)

Note: All propane WTP results should be viewed as directional as the precision was greater than 10%.
Source: Guidehouse analysis of non-heat pump customer survey data

Willingness to adopt responses were also analyzed by respondents’ self-reported income
levels.®® Those who declined to share income were excluded from these results. The income
groups were:

e less than $100,000 (20%),

e $100,000-$174,999 (35%),

e $175,000-$249,999 (21%), and
e more than $250,000 (24%).

5 The survey was intended for market rate, residential, non-heat pump customers. No moderate-income qualified
measures were included in the sample design. However, because income data were self-reported, some respondents
appear to fall within moderate-income ranges.
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For the full displacement scenario, respondents in the highest income group were most likely to
purchase a heat pump at the highest rebate level (39%), compared to 30% in the lowest income
group. Interestingly, the two middle-income groups were less likely to purchase at the highest
rebate level, 28% and 23%, respectively, than the lowest income group. Figure 3-13 illustrates
these differences across income levels.

Figure 3-13. Willingness to Adopt ASHPs at Various Incentive Levels by Income Level
(Full Displacement) (n=167)
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Source: Guidehouse analysis of non-heat pump customer survey data

For the partial displacement scenario, the lowest income group was the most willing to adopt a
heat pump at the 50% rebate level, and the highest income group was least likely to adopt a
heat pump at the 150% rebate level. While these findings are notable, they are based on a
relatively small number of respondents within each income group and should therefore be
interpreted with caution. Nonetheless, these results seem to indicate that income level may not
be the strongest indicator of a customer’s willingness to adopt a heat pump. These trends
indicate that other factors, besides cost, are at play in customers’ decisions. Figure 3-14 below
displays customers’ willingness to adopt at each rebate level broken out by income level.

Figure 3-14. Willingness to Adopt ASHPs at Various Incentive Levels by Income Level
(Partial Displacement) (n=136)
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Page 45



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. f
‘ Guidehouse Massachusetts Heat Pump Incenﬁ?\geesét%éi/g

3.3.1.2 GSHPs Price Sensitivity

Respondents were given the option to answer additional questions about GSHPs for an extra
incentive, and 352 respondents (80%) opted in. Results indicate very low willingness to adopt
GSHPs.

As shown in Figure 3-15, even at the highest rebate level, only 5% of respondents expressed
willingness to purchase a GSHP, while just 1% were willing at the base rebate level. These
findings are unsurprising given that GSHPs are significantly more expensive than ASHPs, and
respondents consistently identified cost as a key factor in heating system decisions. In addition,
all respondents were invited to complete the optional GSHP module, regardless of whether a
GSHP would be feasible at their home, so it is possible that some of the low willingness to adopt
may reflect lack of site suitability. Other factors, such as familiarity with GSHP technology, may
have also played a role, although customers were not queried beyond willingness to adopt.

Figure 3-15. Willingness to Adopt GSHPs at Various Incentive Levels (All) (n=352)
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Source: Guidehouse analysis of non-heat pump customer survey data

Page 46



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. f
‘ Guidehouse Massachusetts Heat Pump Incenﬁ?\geesét%éi/g

Willingness to adopt responses for GSHPs were also segmented by respondents’ self-reported
income levels. Those who declined to share income were excluded from the analysis. Similar to
the partial displacement scenario, respondents in the lowest income group were more likely to
purchase a GSHP at the highest rebate level than any other income group. However, overall
willingness remained low across all income levels at every rebate tier. As shown in Figure 3-16,
the largest increase in willingness to adopt occurred between the base rebate level and the
125% rebate level for most income groups, with the exception of those earning more than
$250,000.

Figure 3-16. Willingness to Adopt GSHPs at Various Incentive Levels by Income Level
(n=254)
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Source: Guidehouse analysis of non-heat pump customer survey data
3.3.2 Heat Pump Usage Behavior (HPUBS) Customer Survey Results

The HPUBS Post-Enroliment Survey also asked recent heat pump customers whether they
would have installed the same heat pump(s) under lower rebate amounts.®” Results show that
overall, less than half (38%) of 2025 heat pump customer survey respondents would have
installed the same heat pump(s) if the rebate amount was 75% of what they actually received.
This percentage drops significantly with a rebate amount of 50%. These results align with the
findings from the non-heat pump customers whose willingness to adopt decreased by 50% from
the base rebate level to the 50% rebate level (10% to 4%).

57 This study is ongoing at the time of this report, and all results should be considered draft.
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Figure 3-17 shows HPUBS results by displacement type. Similar to the non-heat pump
customer survey findings, willingness to adopt drops more dramatically for full displacement
customers, likely due to higher rebates per ton for these customers.

Figure 3-17. Would you have installed the same heat pump(s) with an incentive amount of
25%/50%I75% incentive amount? (n=358)
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Full (n=130) ==@="Partial (n=228)

Note: 75%/50%/25% rebates were based on the rebates received by each individual respondent. Only respondents
who were able to validate the rebate amount they received were asked these questions.

Source: Guidehouse analysis of Q1 2025 and Q2 2025 Post-Enrollment Survey Data
3.3.3 Lessons from Other States

Recent studies across MA and neighboring states provide important insight into the relationship
between incentive levels and participation rates. The latest MA Market Effects Study indicates
that from 2022 to 2024, when MA began enhanced efforts to promote and incentivize heat
pumps, market share for heat pump heating and cooling increased. In CT, where incentives
have been more variable over the last 4-year period than in MA, participation closely tracked
changes in rebate levels. When CT increased rebates to $1,250/ton from $500 per ton in 2022,
they saw a significant increase in participation. When they lowered incentives to $750/ton in
2023, they saw a decrease in participation. However, it's important to note that the CT HP
Uptake Study which reported on this variation also ran a regression analysis that found that
incentives only explain a portion of variation in participation (16%). Other factors could include
things like changes in customer awareness of heat pumps or changes in marketing efforts,
although the study did not analyze these other causes directly nor discuss these points in detail.

The change in incentive levels in CT was more pronounced than what the PAs propose in the
2025-2027 Three-Year Plan. Under this plan, in 2026, whole-home rebates will drop by
$350/ton and partial-hnome rebates will drop by $125/ton. This more gradual reduction provides
customers with greater stability, which may help avoid sharp participation changes.

The 2020 RI Strategic Electrification Study which involved a modeling assessment incorporating
historical adoption data and willingness to pay data revealed increasing incentives by 40%
above 2020 Mass Save levels only increases heat pump adoption by around 10%. This is
consistent with non-heat pump customer survey results which show a 50% increase in incentive
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increases willingness to adopt by 10%. This suggests that while incentives are important, large
increases may deliver only marginal participation gains.

Beyond rebates, other states also offer financing to help drive heat pump adoption. A recent
study done in CT, which included 13 interviews with contractors who installed heat pumps in
2023, found that all contractors reported financing is a key element for encouraging adoption, as
several contractors noted that rebates alone are not enough without favorable financing.%® Most
interviewed contractors expressed concern that the recent termination of the Energize CT
Heating Loan at the end of 2024 would result in declined adoption.*® While there are alternative
financing options in CT, contractors noted that their higher interest rates relative to the Energize
CT Heating Loan make them significantly less appealing to customers.

Bundling financing with rebates also helps address important equity concerns given the high
upfront cost of heat pumps relative to other HVAC equipment. The Heat Pumps in the Northeast
and Mid-Atlantic Cost Trend Study prepared for NESCAUM included interviews with market
actors, including contractors.®® The study concluded that attractive financing can support heat
pump installations by reducing upfront price pressure and allowing people to afford technologies
they otherwise could not have.

As contractors in CT alluded, there may be limitations to the effectiveness of loan programs with
higher interest rates, even if below market rate. A North Carolina study analyzing heat pump
installation data from 2016-2020 used difference-in-difference and differential trends
comparison research designs found that the rebate program ($300-$450 per system) is more
effective for average consumers compared to two loan programs at 3.9% and 9% annual
percentage rate (APR).%" The study also found that the rebate program in North Carolina is
more cost-effective than both the 3.9% and 9% APR loan programs, measured by dollars spent
per heat pump installed, assuming the same proportion of residents who apply for rebates and
loans is the same.

3.4 Impact of Financing

This section explores the impact of financing options on customers’ willingness to adopt heat
pumps, drawing on survey results from both heat pump adopters and non-adopters. By
examining factors such as how the 0% HEAT Loan shapes decision-making, the analysis offers
insights into whether increased access to financing can drive broader adoption of heat pumps.
The findings highlight the complex interplay between financial incentives, affordability, and other
barriers, ultimately helping to answer the central research question regarding the role of
financing in influencing customer behavior.

3.4.1 Non-Heat Pump Customer Survey Results

Guidehouse asked respondents about their awareness of two financial support options: heat
pump rebates offered by the Sponsors of Mass Save and the 0% HEAT Loan (Figure 3-18 and

58 Cadeo, CT Heat Pump Uptake Study (X2231c¢) Final Report, March 2025.

59 In Connecticut (CT), the Energize CT Heating Loan previously offered 0.99% interest on-bill financing option for
high-efficiency HVAC equipment, including heat pumps. However, the legislation that established the Energize CT
Heating Loan required it to sunset after 11 years, which occurred at the end of 2024.

60 Energy Solutions, Heat Pumps in the Northeast and Mid-Atlantic: Cost and Market Trends, October 2024.

61 Shen, X., Qiu, Y.L., Liu, P. et al. (2022). The Effect of Rebate and Loan Incentives on Residential Heat Pump
Adoption: Evidence from North Carolina, Environ Resource Econ 82, 741-789. https://doi.org/10.1007/s10640-022-
00691-0
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Figure 3-19). If respondents were unaware of one or both options, they were asked whether
knowing about these funding options would have been more likely to choose a heat pump
instead of the heating system they purchased. Respondents were informed that the HEAT Loan
is a 0% interest financing option.

Figure 3-18. At the time of your [measure] upgrade, if you had been aware that the HEAT

Loan could be used to finance heat pumps, would you have been more likely to take
advantage of the Mass Save heat pump rebates and choose a heat pump? (n=92)

16%

Yes, the loan in addition to
rebates would have made me
more likely to choose a heat
pump

= No, the loan in addition to
rebates would not have made
me more likely to choose a
heat pump

= Don't know/Not sure

25%

59%

Source: Guidehouse analysis of non-heat pump customer survey data

Sixteen percent of customers who were unaware of the HEAT Loan or were unaware it could be
used for heat pumps responded that the loan, combined with the heat pump rebate, would have
made them more likely to adopt a heat pump (Figure 3-18). A third of respondents who were
unaware of both heat pump rebates and the HEAT Loan indicated that knowing about these
options would have made them more likely to select a heat pump (Figure 3-19). This result is
expected, since learning about two financial support options likely has a stronger influence on
considering a heat pump than learning about just one.

Figure 3-19. At the time of your [measure] upgrade, if you had been aware of both Mass
Save rebates and the HEAT Loan, would you have been more likely to have chosen a
heat pump? (n=79)

Yes, the availability of rebates
o and the loan would have made
34% me more likely to choose a heat
pump
= No, the availability of rebates
and the loan would not have
made me more likely to choose
a heat pump

39%

= Don't know/Not sure

27%

Source: Guidehouse analysis of non-heat pump customer survey data

Although many respondents said the HEAT Loan would not make them more likely to choose a
heat pump, more than half (57%) of customers who might consider a heat pump reported they
could not afford one without financing. This was especially true for households with annual

Page 50



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. f
‘ Guidehouse Massachusetts Heat Pump Incenﬁ?\gee%t%é%/a

incomes below $175,000 (Figure 3-20). These findings suggest that while the HEAT Loan is
critical for affordability, other barriers and factors also influence customers’ HVAC purchasing
decisions.

Figure 3-20. Please choose the option that most accurately describes your situation,
assuming the out-of-pocket cost of a [central/mini-split] heat pump [fully/partially]
displacing your previous system was $[X] including rebates? (n=320)
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Q_ 3
2 50% (n=43)
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Source: Guidehouse analysis of non-heat pump customer survey data

As shown in Figure 3-21, when evaluating financing characteristics for heat pump financing
options, customers ranked interest rate as the most important factor, with an average score of
4.53 on a 1-5 scale (1 = not at all important, 5 = very important). Monthly payment amount was
the second most important factor, scoring 4.07.

Figure 3-21. How important are the following factors when considering financing options
for a heat pump, on a scale of 1-5 with 1 being not at all important and 5 being very
important? (n=320)
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Source: Guidehouse analysis of non-heat pump customer survey data
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3.4.2 HPUBS Heat Pump Customer Survey Financing Results

The 2025 HPUBS Post-Enroliment survey results also found that both rebates and financing
play a critical role in customers’ decision to install heat pumps. The HEAT Loan and the Mass
Save rebate were most commonly cited as very influential in customers’ decision to install heat
pumps. 71% of all respondents indicated Mass Save rebates were very influential in their
decision while 76% of respondents who used a HEAT Loan indicated the HEAT Loan was very
influential in their decision.

Of 398 recent heat pump purchasers, 51% indicated they used a HEAT Loan to purchase their
heat pump. Of those 201 respondents, most indicated they would not have purchased a heat
pump without the 0% HEAT Loan or another low-interest financing option (see Figure 3-22).
These findings underscore that system cost is a major barrier to heat pump adoption, and that
integrated financing solutions, including low-interest loans and rebates, are key to addressing it.

Figure 3-22. If the 0% Interest HEAT Loan had not been available, would you still have
purchased a heat pump? (n=201)
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40% 36%

35%
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Percentage of Respondents

No, | would not have purchased a Yes, but only if a low-interest Yes, | would have purchased a
heat pump without the 0% HEAT financing option was available heat pump regardless of
Loan financing

Source: Guidehouse analysis of Q1 2025 and Q2 2025 HPUBS Post-Enrollment Survey data, Draft Results

3.5 Summary Findings
Key findings from customer price sensitivity research are summarized below.

1. Upfront Costs and Reliability Concerns are Primary Barriers to Heat Pump
Adoption. Upfront cost is the most significant deterrent for non-heat pump customers
with 56% of respondents citing this as the main barrier. Reliability concerns are also
prominent with over a quarter of respondents perceiving heat pumps as less reliable
than their current systems. Electricity costs were a concern for 15% of non-heat pump
customers who would not consider a heat pump in the future. Increasing awareness of
the discounted heat pump rate for heat pump users could help alleviate some concerns
about electricity costs.

2. Measurable But Limited Sensitivity to Incentive Levels. Increasing or decreasing the
incentive level did show a meaningful corresponding increase or decrease in their
willingness to purchase a heat pump; however, willingness to adopt remains low overall,
even with higher incentives. At the base rebate level, only 10% of non-heat pump
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customers indicated that they would purchase a heat pump, and increasing the rebate
by 50% doubled this figure to 20%. Among current heat pump customers, only 37%
indicated that they would have installed the same system if the rebate were reduced to
75% of the original amount, and just 15% would have done so at a 50% rebate level.
Customers were also more sensitive to changes in incentive levels for full displacement
than partial displacement scenarios, most likely due to the higher overall cost of the
system and higher per ton incentives for full displacements.

3. Limited Influence of Fuel Type and Income on Willingness to Adopt Heat Pumps.
Oil and propane non-heat pump customers are somewhat more willing to purchase a
heat pump compared to natural gas customers. However, it should be noted the sample
was predominantly composed of natural gas users. No strong effect associated with
income level was observed within the range of prices examined.

4. Very Low Willingness to Adopt a GSHP. Even at the highest rebate level, only 5% of
non-heat pump customers would consider purchasing a GSHP. This is likely due in part
to the higher installation complexity, costs, and space needs associated with GSHPs
relative to ASHPs.

5. Financing and Rebates Work Together to Drive Heat Pump Adoption. Over half of
non-heat pump customer respondents said they could not afford a heat pump without
financing (e.g., the HEAT Loan). Over two-thirds of heat pump customers considered the
HEAT Loan to be “very influential” in their purchasing decision. A similarly high share of
customers also considered rebates to be “very influential”.

6. Contractors are Key Influencers. Non-heat pump customers rated contractors as the
most influential information source for customers making heating system decisions,
followed by family, friends and neighbors. This suggests that outreach and education
efforts targeting contractors may be particularly effective.

7. Findings on Incentive Influence and Non-Financial Factors Are Consistent with
Other Studies. Non-heat pump customers indicated that even substantial increases in
rebate levels are unlikely to drive widespread adoption on their own. Similarly, evidence
from studies in MA and neighboring states shows that incentives strongly influence
adoption but only partially explain participation rates (e.g., in Connecticut, a regression
analysis found that incentives explained only 16% of participation variation).
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4. Minimum Incentives to Drive Electrification

In its Order on the PAs’ 2025-2027 Three-Year Plan, the DPU identified a need to more closely
examine heat pump incentives to maximize the efficiency of program budgets, stating:

The Department finds it necessary for the Program Administrators to gather more
information to ensure program incentive levels for electrification measures are well
targeted and do but not exceed what is needed to drive customer electrification.

- Pg. 89 of the Order in D.P.U. 24-140 through D.P.U. 24-149, filed Feb 2025

This statement raises two distinct and complex research questions:

¢ How do incentive needs vary for different customer types, building types, geography,
and so on, such that that program incentives could be considered “well targeted”?

o Are program incentives at a level that drive customer electrification (for some definition
of “driving” customer electrification), but do not exceed what is needed?

To begin to answer these questions, the Guidehouse team examined the real-world economics
of heat pumps in many different representative single-family, detached homes across MA. While
this covers only a portion of the state's residential buildings, the analysis highlights differences
by customer type and geography, and offers a framework for broader application. The study
reports pre-incentive costs without recommending specific incentive levels, though future
research may combine this data with willingness-to-pay metrics to determine effective
incentives. To that end, the team also reviewed other existing and ongoing studies to the extent
that they may further begin to answer these questions. The results of analysis and literature
review are described further in this section.

4.1 Heat Pump Economics

One component of this study is assessing the actual economics for customers considering
adopting heat pumps. This review can help to design effective incentive programs and
accelerate the transition to clean heating technologies. However, it is important to note that
economics alone do not fully explain customer behavior. Survey results indicate that
recommendations from trusted sources, confidence in heat pump reliability, and other non-
financial factors also strongly influence decision-making. Therefore, noting that a home has
positive economics does not suggest that the home will necessarily adopt the technology.

The findings of the analysis presented in this section emphasize the importance of tailoring
incentive programs to local conditions and customer segments where possible. Additionally, this
analysis highlights the tradeoff of higher efficiency heat pumps between higher upfront costs
and decreased operating costs, which may provide better long-term value to some customers
but is sensitive to actual upfront cost and customer financing perspectives. Ongoing refinement
of input data and consideration of real-world usage patterns will be crucial for maximizing the
effectiveness of heat pump incentive programs in MA.

4.1.1 Economic Impact Trends by Baseline Fuel, Heat Pump Type, and Efficiency
Heat pump economics in MA are highly sensitive to home characteristics, baseline heating fuel,

heat pump efficiency, weather, and energy prices. For example, switching to a heat pump looks
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different for a single-story home with propane heating and single-pane windows than for a two-
story home with natural gas and triple-pane windows. Even then, two identically built homes
may have very different energy bills if one is in the Berkshires and the other is in Cape Cod.

As described in Section 2.3, the team utilized a dataset representing thousands of different
single-family, detached houses in MA to assess the impact of electrifying with either “medium”
or “high” efficiency heat pumps (see Section 2.3.2). The heat pumps were sized specifically to
meet each home’s heating requirements. Then, building simulation analysis was performed
under localized typical meteorological year (TMY3) conditions to assess the impacts on heating
and cooling energy consumption due to the heat pump. As described in Sections 2.3.3 and
2.3.4, the Guidehouse team then applied incremental installed costs and actual energy prices
throughout MA to estimate the upfront and operating costs of a heat pump in comparison to
replacing the existing HVAC system like-for-like. The marginal upfront cost and change in
energy bills over the 18-year lifetime of the heat pump are then combined into a single net
present value (NPV) at an assumed 6% discount rate (see Section 4.1.4.1 for a discussion on
discount rates). This process, illustrated in Figure 4-1, provides a range of heat pump NPVs for
a representative set of single-family homes across MA.

Figure 4-1. Examples of Assessing Heat Pump Economics for Representative Homes

@= tan | - —B26kK incr.

1700 sqft, 1-story home - 5.4-ton ASHP installed cost NPV per ton of
in Essex County, with ” +2 700 KWhivr Hp- 23 000
natural gas furnace + SiEE R ~$900/yr Bl
central AC ‘ 68 MMBtulyr bill savings

= - - ~$27k incr.

= - —pe
1200 sqft, 2-story home S 5.5-ton MSHP installed cost PV oer ton of
in Middlesex County, B 43000 kivhiy HE- 251 400
with fuel oil boiler * AN = WS RV ~$3,200/yr +$1,
room ACs ﬁ & 120 MMBtufyr bill savings

Note: Example calculations of NPVs for two representative single-family detached homes using 6% discount rate. As
noted in Section 2.3.2, energy impacts cover heating and cooling loads. In the first example, electric heating
increases electricity usage by 4,300 kWh/year and cooling decreases it by 1,600 kWh/year; in the second, heating
rises by 5,100 kWh/year while cooling decreases by 2,100 kWh/year.

Source: Guidehouse

Figure 4-2 and Figure 4-3, below, show the number of single-family, detached homes in MA by
NPV per ton of medium and high efficiency heat pumps, respectively (with rated efficiencies as
noted in Table 2-8). Upon review, most single family homes heated by natural gas and fuel oil
(which are the majority of these types of homes in MA) have a negative NPV, or net cost, to fully
electrify without incentives; without incentives, the benefit of reduced gas or fuel oil bills typically
does not outweigh the incrementally higher upfront cost of the heat pump plus the increased
cost of electric bills. However, there are a significant portion of these homes for which high
efficiency heat pumps present a positive NPV, or net benefits, even before considering upfront
incentives. This is especially true for homes currently heated with fuel oil or electric resistance
heating. Note that this is not because the entire range of NPVs shifts higher from medium to
high efficiency heat pumps, but rather because the range of NPVs for high efficiency heat
pumps is much wider than that for medium efficiency heat pumps.
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Figure 4-2. Histograms of NPVs per Ton of Medium Efficiency Heat Pump, by Type
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Note: X-axis shows NPV per ton of heat pump at 6% discount rate of full displacement, without incentives
Source: Guidehouse analysis
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Figure 4-3. Histograms of NPVs per Ton of High Efficiency Heat Pump, by Type
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4.1.2 Aggregate Spread of Heat Pump NPVs

Combining analysis results across all heat pump types and baseline fuels provides an
aggregate view of how different customer types may value heat pumps. As seen in Figure 4-4,
median net cost for full electrification with a medium efficiency heat pump is approximately
$2,000 per ton of heat pump, although there is wide variation by fuel type and ductwork
presence. This is an important finding, because Mass Save currently offers customers $2,650
per ton of heat pump, indicating that the current incentive may make a heat pump cost-effective
for at least half the population of single-family homes considering purchasing new heating
equipment. Note, however, that this incentive level may be more enticing for customers with
existing ductwork than, say, natural gas-powered boilers. Additionally, most customers with
electric resistance heating currently are expected to have positive NPVs (net benefits) even
without an incentive.

Figure 4-4. Aggregated NPV per Ton of Full Displacement with Medium Efficiency HP

400
375
350
325
300
275
250
225
200
175
150
125
100

Elec. Res. | No Ducts
Elec. Res. | Ductwork
Propane | No Ducts

B Propane | Ductwork

B Fuel Oil | No Ducts

m Fuel Oil | Ductwork

Nat. Gas | No Ducts

Single-Family Detached Homes (000s)

B Nat. Gas | Ductwork

Note: X-axis shows NPV at 6% discount rate of full displacement without incentives, where negative values indicate a
net cost from the customer’s perspective.

Source: Guidehouse analysis
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The distribution improves slightly with higher efficiency heat pumps, with median net costs
dropping to about $11,500 per ton of heat pump, as seen in Figure 4-5. The increased bill
savings from higher efficiencies make these heat pumps more cost-effective for more
customers, even with higher upfront costs before incentives. However, as noted above, this is
not always the case. Figure 4-5 includes far more homes with NPVs below -$5,000 per ton of
heat pump than Figure 4-4, indicating that, for some, the tradeoff for improved efficiency at a
higher upfront cost is not worth it. Still, for those homes where higher efficiency heat pumps
provide better value, this poses another challenge: although high efficiency heat pumps may
technically require lower upfront incentives, providing lower upfront incentives in practice will
leave customers with a high upfront cost for high efficiency heat pumps, which may not be
practical for all customers.

Figure 4-5. Aggregated NPV per Ton of Full Displacement with High Efficiency HP
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Elec. Res. | No Ducts

Elec. Res. | Ductwork
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M Propane | Ductwork
M Fuel Oil | No Ducts

m Fuel Oil | Ductwork

\ Nat. Gas | No Ducts

Single-Family Detached Homes

W Nat. Gas | Ductwork

Note: X-axis shows NPV at 6% discount rate of full displacement without incentives, where negative values indicate a
net cost from the customer’s perspective.

Source: Guidehouse Analysis
4.1.3 Impact of Financing

The NPVs presented in Figure 4-2 through Figure 4-5 assume that a customer is able to pay for
the heat pump in full upfront.®> For some customers, this may not be practical, highlighting the
critical role of financing to bridge the affordability gap. Access to zero percent or low-interest
loans, such as through the HEAT Loan, can help improve equitable access to the long-term
benefits of reduced energy bills. Importantly, the benefit of this financing is directly tied to the
customers’ personal discount rate; whereas an upfront incentive has the same present value for
all customers, a third-party covering the interest payments on a loan is far more valuable if the

62 Meaning that the customer has enough liquidity to pay for the heat pump using cash that would have otherwise
been invested for a 6% return (equal to the assumed discount rate), or, equivalently, that the customer borrows the
needed money at a 6% interest rate. See Section 4.1.4.1 for further discussion of sensitivity to discount rate.
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loan would otherwise have a higher interest rate. See section 4.1.4.1 below for additional
discount rate discussion.

4.1.4 Sensitivity of NPVs to Input Assumptions

As emphasized throughout this study, the preceding heat pump economic analysis is highly
sensitive to the input assumptions used throughout. The relative impact of various inputs on the
preceding analysis is described further in the following subsections.

4.1.4.1 Discount Rate

Figure 4-2 through Figure 4-5 include the net present value of bill savings from heat pumps at
an assumed 6% discount rate for all homes. In practice, each customer has their own, individual
time value of money that depends on their cost of borrowing or the opportunity cost of
alternative investments. Lower discount rates imply that customers place greater weight on
long-term savings, while higher rates indicate a preference for near-term affordability. As a
tangible example, an individual customer in credit card debt may expect to spend 20% or more
on interest annually. For this customer, bill savings would need to be relatively higher to justify
investing in a heat pump rather than paying down expensive credit card debt.

In practice, then, the range of NPVs presented in the preceding histograms should have a wider
range. For customers with a higher discount rate than the assumed 6%, like the customer
paying 20% credit card interest, their home would shift to a lower NPV as their present value of
bill savings is lower. Conversely, for customers with a lower discount rate, their home would
shift to a higher NPV. While this may not impact the median value (assuming 6% is a
reasonable estimate of the median borrowing costs for single-family detached homeowners),
this does carry considerations around equity in incentive setting, as discussed in Section 4.1.3.

4.1.4.2 Equipment Cost and Energy Prices

Assumed equipment costs and energy prices directly impact the NPVs identified in this analysis.
As noted in Section 2.3.3, the incremental equipment costs used in this analysis align with
historic observations in MA, but if heat pump costs decrease then customer NPVs will improve
compared to the results presented here.

Similarly, lower electricity prices (and/or higher baseline fuel prices) will improve customer NPVs
for heat pumps. Importantly, what matters for whether a customer decides to invest in a heat
pump is their expectations for future energy prices, as identified in Figure 3-5 and Table 3-1. To
that end, while the EIA’s latest forecast of energy prices provides an authoritative perspective, it
may not reflect all customer’s expectations (let alone accurately predict energy prices in the
future). If electricity prices increase unexpectedly, causing higher than expected bills due to heat
pumps, customer NPVs would be lower. This would not only negatively impact customer
satisfaction for those who chose to install a heat pump but could also dissuade future
prospective heat pump owners from switching.

4.1.4.3 Heat Pump Efficiency and Future Weather
The results in this Section utilize the heat pump efficiencies shown in Table 2-8 and typical
meteorological year conditions (TMY3). This TMY3 data is based on statistically representative

weather from 1976 to 2005. While this TMY3 data is representative of historic weather
conditions for specific counties in MA, this may not be representative of future weather
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conditions given changes in climate. If heating needs are lower in the future due to warmer
winter weather, then both the heat pump heating bill and counterfactual baseline heating bill
would be lower. The bigger impact in that scenario could be that the average efficiency of the
heat pump is higher throughout the year, because generally heat pumps are more efficient
when heating if the outdoor temperature is higher. If caused by weather changes or improved
equipment, higher heat pump efficiency than identified in Table 2-8 would lead to increased bill
savings, and therefore increased customer NPVs.

4.2 Survey Results

Non-heat pump customer survey results in Sections 3.3.1 indicate that incentive needs for heat
pump adoption may vary by fuel type. Customers with oil and propane heating systems are
generally more responsive to increased incentives than those with natural gas (Figure 3-11 and
3-12), consistent with economic analysis findings which show more positive NPV for these
customers compared to natural gas.

The non-heat pump customer survey found that current rebate levels motivate only a minority of
non-heat pump customers to consider adoption (about 10%), with willingness rising to 20% at
150% of the current rebate (Figure 3-9). Full displacement scenarios are more sensitive to
incentive increases than partial displacement (Figure 3-10). For more details on these survey
results, please see in Sections 3.3.1.

4.3 Results from Other Existing and Ongoing Studies

Existing research shows that heat pump economics consistently vary based on customer-
specific conditions, particularly pre-existing fuel type and presence of AC, as well as heat pump
efficiency.®® Notably, multiple US studies find little correlation between household income and
willingness to adopt heat pumps,, suggesting that non-economic factors may also play a role in
adoption decisions® This is also consistent with the non-heat pump customer survey results
from this study.

In CT in 2024, the state incentivized heat pumps most commonly replacing or displacing heating
oil systems. Contractors interviewed as part of the CT Heat Pump Uptake Study attributed this
trend to the higher heating oil prices relative to natural gas which result in a shorter payback
period for customers replacing oil heating systems.

In MA, however, despite less-favorable economics for natural gas customers, the share of
natural gas customers switching to heat pumps is increasing (34% in 2022 up to 50% in 2024).
This could be due to a number of reasons including the sunset of rebates for natural gas, oil, or
propane powered equipment in August 2024, greater awareness and accessibility of heat

63 Wilson, E., Munankarmi, P., Less, B., Reyna, J., & Rothgeb, S. (2024). Heat Pumps for All? The Distributional
Costs and Benefits of Residential Air-Source Heat Pumps. Joule, 8(4), 1000-1035.
https://doi.org/10.1016/j.joule.2024.01.022

64 Lucas W. Davis. (2024). The Economic Determinants of Heat Pump Adoption, Environmental and Energy Policy
and the Economy 5, 163—199. https://doi.org/10.1086/727881 and Poblete-Cazenave, M., & Rao, N. D. (2023). Social
and contextual determinants of heat pump adoption in the US: Implications for subsidy policy design. Energy
Research & Social Science, 104, 103255. https://doi.org/10.1016/j.erss.2023.103255
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pumps, and recent hikes in gas prices in the state. The economic analysis also indicates some
gas baseline customers can achieve a positive NPV with a high-efficiency heat pump.

Market dynamics also reveal shifting technology preferences. The latest Market Effects Study
shows that market shares of ductless ASHPs are increasing at a much faster rate than ducted
systems, suggesting that installers might be recommending ductless systems even in homes
with existing ductwork, especially if the existing AC is failing, or that there is a customer
preference for ductless systems. The above analysis also assumes mini-splits offer higher
efficiency than ducted central systems. One contractor interviewed as part of the Pre-
electrification and Pre-weatherization Barrier Mitigation Study highlighted labor and skills
shortages, noting that installers often focus on mini-splits. The Market Effects Study also noted
results over time show that 2025 contractors are more confident in ductless ASHP systems than
ducted systems to meet all of their customers’ heating and cooling needs. This points to
potential gaps in contractor readiness for central systems may be contributing to their lower
adoption rate.

It should be noted that the sunset of federal tax credits may affect willingness to adopt, although
how exactly this will impact adoption remains unclear. The HPUBS Post-Enroliment Survey
asked customers if they received incentives outside of Mass Save. 28% indicated they did. Of
that 28%, most explicitly mentioned federal tax credits in an open-ended question asking them
to specify what additional incentives they received.

4.4 Summary Findings
Key findings from heat pump economics and incentive research are summarized below.

1. Heat Pump Adoption Remains Financially Challenging without Incentives. Most
customers in MA face negative net present values (combination of upfront and ongoing
operating cost) for heat pumps without incentives, and even those with positive NPVs
may face practical challenges affording the higher upfront cost.

2. Heat Pump Economics Vary by Baseline Fuel Type. Economics are most favorable
for customers switching from electric resistance heating, followed by customers with
delivered fuels (oil or propane), while those with natural gas heating face the largest
financial gap.

3. Current Heat Pump Incentive Levels Cover Median Customer’s Heat Pump NPV.
With $2,650/ton Mass Save heat pump incentives, more than half of MA single-family
homes see a financial benefit in switching from their current heating system, but net
benefits are more common for specific customer types (e.g., electric resistance heating
baseline). Importantly, non-economic considerations will also impact the actual portion of
customers who choose to adopt a heat pump.

4. More Expensive but Higher Efficiency Heat Pumps are Worthwhile for Many, but
not All in MA. Higher efficiency heat pump systems have lower median marginal net
present value cost than medium efficiency heat pumps (from ~$2,000 per ton of heat
pump to ~$1,500 per ton of heat pump), though the range of NPVs is wider, with more
customers seeing very negative NPVs (<$5,000 per ton) with high efficiency heat pumps
than with medium efficiency heat pumps.
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5. Heat Pumps are Generally Less Appealing for Customers with Higher Discount
Rates. As customers place greater emphasis on immediate costs over future savings,
the financial attractiveness of heat pump adoption declines, with net costs rising
substantially for those with higher discount rates (often those with less access to capital).

6. Customer Willingness to Adopt is Sensitive to Incentive Levels. Survey results
indicate that willingness to adopt heat pumps increases with higher incentives but is still
at a low overall concentration. Additionally, full displacement scenarios are more
sensitive to incentive changes than partial displacement scenarios.
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5. Program Induced Effects on Prices

One of the key objectives outlined in the DPU Order is for the PAs to examine whether program
incentives have influenced heat pump prices in MA. This section summarizes findings from a
literature review of existing and ongoing studies, consolidating major analyses to date on
potential program induced effects on heat pump pricing.

5.1 Invoice Analysis

The MA Residential Heat Pump Pricing Study (“Pricing Study”) provides valuable insight into
potential program induced effects on prices. To assess trends in installation costs, this study
collected data from 594 central air source heat pump project invoices and 453 mini-split heat
pump project invoices, all supported by the MA PAs in program years 2023 and 2024 and
installed in existing homes between 2022 and 2024. The study team combined this sample with
414 mini-split heat pump and 281 ducted heat pump projects from the previous iteration of the
study for analysis.®® Overall, the study provides no conclusive evidence that Mass Save rebates
are affecting the market price of air source heat pumps.

5.1.1 Pricing Behavior

The Pricing Study found that the installed costs per ton of both ducted and ductless heat pumps
appear to be increasing over time, as shown in Table 5-1. The trend is much more pronounced
in ductless systems where the study found an 11% annual increase in project costs, even after
adjusting for inflation.

Table 5-1. Project Cost Proportions By Installation Type and Year (Aug 2025%)

Ductless Ducted
Year 2021 2022 2023 2024 2021 2022 2023 2024
n 221 225 224 183 132 172 293 266
Mean cap. (tons) 2.6 29 3.1 3.3 3.6 3.7 3.7 3.6
Total ($/ton) $5,658 | $6,374 | $7,052 | $7,203 | $6,755 | $6,648 | $6,819 | $7,015
Equipment 63% 59% 59% 50% 53% 59% 53% 49%
Labor 27% 30% 36% 32% 35% 27% 34% 33%
Ancillary 10% 11% 6% 18% 12% 14% 13% 17%

Source: 2024/2025 Residential Heat Pump Pricing Study (MA25X05-BR-RHPINV2) Draft

65 The version of the Pricing Study used in this report was last updated on February 27, 2026.
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This appears to be a result of higher labor costs that may be partially associated with
increasingly complex projects, as illustrated by Figure 5-1, as well as a jump in the proportion of
project cost attributed to ancillary charges.

Figure 5-1. Ductless Average Labor Cost vs. Average Number of Air Handlers (Aug

2025$)
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$6,000 972023
$000 - g YEF Ty Ty
_______ 072022 R? = 0.9962

$4,000 o205
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Source: 2024/2025 Residential Heat Pump Pricing Study (MA25X05-BR-RHPINV2) Draft

About half (59%) of the 133 contractors who responded to a survey conducted as part of the
latest Heat Pump Market Effects Indicator Update (PY2024/2025) (“Heat Pump Market Effects
Study” or “Market Effects Study”)® reported that wholesale ASHP prices increased more
between 2023 and 2024 than the prices of non-heat pump space conditioning equipment. In a
follow-up, contractors who reported that ASHP wholesale prices had increased from 2023 to
2024 most frequently cited change in raw material used in manufacturing heat pumps (84%)
and supply chain disruptions (64%) as factors driving the increases. Two thirds also cited the
change in demand for ASHP systems as a likely factor in 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.

The Pricing Study also included an interstate cost comparison exercise where the team
compared cost data from two sources (web-scraped cost information and construction industry
standard RSMeans) between Massachusetts, New Hampshire, and Ohio, to provide additional
insight into wholesale heat pump pricing in the Commonwealth. New Hampshire and Ohio have
lower heat pump incentives relative to Massachusetts. The analysis revealed negligible
differences in wholesale pricing between states and no clear evidence that PA support for heat
pumps leads to higher wholesale heat pump prices in MA. Wholesale heat pump pricing
appears to be commoditized and fairly uniform between Massachusetts, New Hampshire, and
Ohio.

5.1.2 Impact of Incentives on Prices

Understanding how incentives influence heat pump pricing and system sizing is critical for
evaluating program effectiveness and market health. Incentives are designed to accelerate
adoption and reduce upfront costs, but they can also introduce unintended consequences if not
carefully structured.

The Pricing Study noted that some contractors apply “prebates” where the rebate is assigned to
the contractors and the contractor deducts the rebate value from the upfront cost. During data

66 At the time of this report, results from the Market Effects Study are draft.
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cleaning, these prebates were reversed to standardize invoice data; however, the study did not
quantify how frequently this practice occurred. While prebates could simplify transactions for
customers, they may also reduce visibility into the full incentive amount versus the installation
cost. Further, tracking prebating could help ensure accurate evaluation of incentive pass-
through and market impacts.

Beyond prebates, some studies have raised concerns that per ton incentives could encourage
oversizing. Interviews with manufacturers and distributors as part of the Heat Pumps in the
Northeast and Mid-Atlantic Cost and Market Trends (“NE and Mid-Atlantic Cost and Market
Trends”) report prepared for NESCAUM suggest that incentives tied to system capacity may
lead to oversizing due to the increased incentive for higher capacity systems. However, no
reviewed research, including the Pricing Study, provides evidence that this occurs on a
meaningful scale in MA. Further, rebate caps, which are implemented in MA, limit the potential
extent of oversizing, particularly for whole home systems. This approach is consistent with
practices in other states, such as CT and NY, which also offer capped per ton rebates. Maine,
by contrast, offers per system rebates, representing an alternative model.

Survey data from the latest Heat Pump Market Effects Study indicates that contractor
implementation of sizing practices promoted by the PAs has improved over time. Seventy-eight
percent of surveyed contractors said they always or almost always use Manual J Load
calculations for air source heat pump installations that will serve all or almost all of an existing
home in 2023 compared to 87% in 2025. However, the rate at which contractors report typically
gathering extremely detailed measurements for Manual J load calculations (22%) is low. This
indicator is important because the quality of data entered in Manual J renders whether the
output is meaningful. Ensuring contractors consistently collect and use detailed Manual J and
other sizing calculations is critical to proper heat pump sizing, effective home heating and
cooling performance, and reducing customer concerns about oversizing to maximize rebates.

MA has already adopted several best practices to ensure incentives are passed down through
to customers and that they receive fair, transparent heat pump quotes. These include the
Heating Comparison Calculator Tool®” which provides customers with visibility into expected
pricing, and the HPIN® which provides contractors with technical resources and helps
customers confidently select trusted, qualified contractors. More recently, Decarbonization
Consultations have been expanded to include quote-comparison services, further enhancing
pricing transparency for customers.

It is worth noting that the Pricing Study compared projects associated with a HEAT Loan to
those without and found that projects associated with HEAT Loans had significantly higher
costs. For ductless systems, data suggests projects with a HEAT Loan could have paid a
premium of up to 19%. The study notes the “direction of causality is unclear”. Some of this
additional cost may arise from increased project complexity as receipt of a HEAT Loan was
found to be significantly correlated with the installation of more air handlers, though there may
be other drivers. For ducted systems, the team also found a modest but statistically significant
difference in installation costs between verified loan recipients and the remaining projects.

67 Mass Save, Heating Comparison Calculator.
68 Mass Save, Heat Pump Installers Information.
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5.2 Market Findings

Residential heat pump market shares increased for both heating and cooling applications from
2021 through 2024 according to the latest Market Effects Study. The study found that in terms
of units sold, heat pump heating market share increased steadily from 25% in 2021 to 42% in
2024. There is evidence that PA support for heat pumps has had the intended effects of driving
adoption. The Market Effects Study reports that participating residential customers indicated
that Mass Save support had more influence in their decision to install a heat pump than federal
tax credits or other factors, and qualitative evidence from distributors suggests the PAs support
for heat pumps contributed substantially to changes in the market from 2023 to 2024.

The latest Heat Pump Market Effects Study also estimates program induced heat pump sales
by asking interviewed distributors for counterfactual or “naturally occurring” unit sales at the
level of the MA market. Program induced sales percentages are calculated as one minus the
distributors’ estimated market counterfactual sales percentage. Results from interviews indicate
that program induced sales increased significantly from 2021 (44%) to 2023 (58%). However,
estimates of program induced sales decreased in 2024 (38%). The Market Effects Study team
provided several plausible reasons for the difference including that federal tax credits for heat
pumps became available in January 2023 and 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 Market Effects Study team believes that distributors may be overly
optimistic about what their sales would have been without PA program support. The study notes
that these results should be taken as “directional indicators of market progress rather than as
measures of program impact.”

5.2.1 Supply Demand Balance

Most distributors interviewed as part of the Heat Pump Market Effects Study reported increasing
their inventory of ASHPs from 2023 to 2024. Further, distributors most frequently cited Mass
Save support as reasons for both the growth in their sales of cold-climate ASHPs and
decreases in their fossil fuel fired boilers, furnaces, and central air conditioning from 2023 to
2024.

As mentioned in Section 5.1.1, the latest Market Effects Study reports that the most frequently
cited factors driving changes in wholesale heat pump prices among contractors who indicated
prices had increased from 2023 to 2024 included change in raw material used in manufacturing
heat pumps (84%) and supply chain disruptions (64%). Two thirds also cited the change in
demand for ASHP systems as a likely factor in the price increases.

The Market Effects Study also asked interviewed distributors about the potential impact of newly
introduced tariffs on equipment costs, supply chain, customer demand, and business strategy.
Nearly half (7 of 15) said that HVAC equipment prices had already increased, or would be
increasing, because of tariffs. While still an early signal, these findings highlight tariffs as an
important new component to track as their effects on prices and market behavior unfold.

Key commodities for heat pump manufacturing (e.g., steel, copper, microprocessors) are also
needed in other markets like electric vehicles and batteries, creating direct competition across
markets. Manufacturers interviewed for the NE and Mid-Atlantic Cost and Market Trends Study
indicated that equipment costs for ASHPs are unlikely to decrease from economies of scale as
their manufacturing facilities are already mature. However, there is potential to decrease labor
costs by delivering workforce trainings to scale contractor capabilities.
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5.3 Summary Findings

Key findings from the review of program induced effects on pricing are summarized below.

1.

No Conclusive Evidence of Systematic Price Increases, But Some Items to
Monitor. Analysis of invoice data and market studies shows no clear evidence that
program incentives are leading to higher installation prices. While installed costs for
ductless heat pumps increased, so did project complexity, which may explain some of
the increase. One finding to monitor from the latest Pricing Study is that ducted systems
had higher-than-expected markup rates. The Pricing Study notes that it is possible that
this high level of markup is due in part to program influences, but it may also arise from
other influences, such as installation complexity or contractor comfort.

Evidence Exist for Program Support Accelerating Adoption. Market effect studies
indicate that program support is successfully accelerating adoption in MA and
distributors frequently cite Mass Save as an important reason for the growth in their
inventories and sales.

Capped Rebates Help Mitigate Risks. Concerns about oversizing associated with per
ton rebates appear largely mitigated by rebate caps. Further, the current incentive
structure in MA is consistent with approaches used in other successful state programs,
such as those in CT and New York, which also employ capped per-ton rebates.

There is Evidence of Strong Contractor Adoption of PA Promoted Sizing
Practices, with Opportunities to Improve. There is evidence that contractor
implementation of sizing practices promoted by the PAs has improved over time.
However, the rate at which contractors report typically gathering extremely detailed
measurements for Manual J load calculations is low.

Pricing Transparency and Workforce Development Are Critical. To further
strengthen market health and ensure equitable customer benefits, MA should continue
to promote pricing transparency through resources such as the Heating Comparison
Calculator Tool, Decarbonization Consultations, and expand outreach, marketing, and
training efforts via the HPIN.
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6. Factors Driving Installation and Equipment Costs

The final objective of the DPU order requested that the PAs investigate any factors that can
reduce heat pump equipment and installation costs and program incentives needed to convince
customers to install heat pumps and use them for heating. This section summarizes findings
from a literature review of existing and ongoing studies, consolidating major analyses to date on
potential factors to reduce heat pump equipment and installation costs.

6.1 Installation Costs

Key installation components include labor and equipment. Identifying practices that can reduce
these costs is critical to making heat pumps more affordable for customers and reducing the
incentives required to drive adoption. While many installation cost drivers stem from broad
market conditions, there are still practical strategies that can help minimize expenses. Both the
challenges behind reducing costs and potential solutions are outlined below.

6.1.1 Equipment Costs

The latest MA Pricing Study analyzed trends in equipment costs for both ductless and ducted
heat pump projects from 2021-2024.%° These trends are outlined below.

6.1.1.1 Ductless Heat Pump Equipment Cost Trends

The Pricing Study found that while overall installation prices have increased significantly for
ductless MSHPs (see Section 5.1.1), there was a statistically significant decrease in the fraction
of total cost associated with equipment . It should be noted that this includes some invoices with
no listed labor cost. According to the study, in 2021, equipment represented an average of 63%
of itemized installation costs and in 2024, it represented just 50%.

When comparing the itemized invoice cost of ductless heat pump equipment to the web-scraped
prices of heat pumps with similar specifications, the study found average ratios hovering around
1.4 to 1.5. This is similar to a 2023 report on heat pump market transformation prepared by
Slipstream that suggests a 40% markup for materials in single-family projects is common. The
study team therefore concluded that the itemized ductless prices among the sampled invoices
are comparable or slightly higher than industry standards.

6.1.1.2 Ducted Heat Pump Equipment Cost Trends

In contrast to the significant downward trend in the equipment proportion of ductless MSHP
project costs, the study found a minor decrease in the proportion of costs attributable to
equipment in ducted projects in 2024. This decrease was not statistically significant.

When comparing the itemized invoice costs of ducted heat pump equipment to the web-scraped
prices of heat pumps with similar specification, the study found a relatively high average markup
of 1.88 that has increased in recent years. The study mentions while it is possible that program
induced effects contributing to these elevated markup rates have intensified over time, they
don’t seem to closely track changes in incentive levels. Specifically, the study notes that “per ton
incentives for centrally ducted heat pumps increased fivefold in 2022. Although the increase in

69 At the time of this report, results from the Pricing Study are draft.
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markup does roughly align with the program’s emphasis on whole home systems since 2022, no
such trend occurs for ductless equipment.” Further, the study notes it is possible contractors are
using additional mark-up to capture more value from homes that are “locked-in” with existing
ducts or to cover the additional costs resulting from complication dealing with ductwork. This
latter option seems plausible given contractor survey responses to the latest Market Effects
report that show contractors are significantly more confident in their technicians’ abilities to
install ductless ASHP systems than ducted ones.

6.1.2 Labor Costs

The Pricing Study analyzed trends in labor costs for both ductless and ducted heat pump
projects from 2021 to 2024. These trends are outlined below.

For ductless projects, the Pricing found there is a statistically significant upward trend in the
labor portion of itemized installation costs over time. This trend is consistent with qualitative
findings from the Market Effects Study. The trend of increasing proportion of project costs
attributed to labor seems to be due to increased project complexity.

For ducted projects, the Pricing Study found no discernible trend regarding the average portion
of total costs attributable to labor, due to a limited number of invoices with itemized labor costs
along with significant variance in the data. However, qualitative responses provided by heat
pump installers participating in Mass Save programs describe an upward trend in labor costs.

As heat pump demand grows, skilled labor shortages could become an important potential cost
driver. The Heat Pumps in the NE and Mid-Atlantic Cost and Market Trends Study notes that
labor costs may decline over time if workforce development programs expand contractor
networks to meet demand, and if contractors gain experience and skill with heat pump
installations, reducing errors such as mis-sizing equipment and minimizing return visits. MA
already has a strong qualified heat pump contractor network, which positions the state well to
manage labor challenges. Multiple vendors interviewed as part of the Pre-electrification and
Pre-weatherization Barrier Mitigation Study noted that labor and skill shortages are a common
obstacle, particularly finding skilled electricians and installers who can install both central and
mini-split heat pumps properly. Similarly, the Market Effects Study reports that contractors are
more confident in their technicians’ abilities installing ductless systems than ducted systems.

6.1.3 Geographical Variation
The Pricing Study looked at invoices by region and compared the total project costs in individual

regions to the remainder of the state (excluding that region). For ductless projects, the study
found statistically significant differences in project costs for almost all regions. However, only in
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Boston did the analysis also reveal significantly different equipment costs, higher and lower
respectively. These findings are outlined in Table 6-1.

Table 6-1. Ductless Project and Equipment Cost by Region (2021-2024) (Aug 2025 $/ton)

. . Total Equipment

Region Counties

Mean n Mean n
Barnstable Barnstable $5,788* 141 $3,015 34
Greater Essex. Middlesex, Norfolk, N N
Boston Plymouth, Suffolk $7,138 384 $3,384 79
Pittsfield Berkshire $6,025 21 $2,957 8
Providence- . .
Warwick Bristol $5,826 37 $2,833 6
Springfield Franklin, Hampden, Hampshire $5,641* 130 $3,156 63
Worcester Worcester $6,853 125 $3,690 21
Dukes-
Nantucket Dukes, Nantucket $6,279 16 $3,483 8
Statewide All $6,545 853 $3,263 219

Note: *Statistically significant at the 90% confidence level
Source: 2024/2025 Residential Heat Pump Pricing Study (MA25X05-BR-RHPINV2) Draft

For ducted projects, the study found that total and equipment costs per ton in Boston are
significantly higher than the rest of the state, while total project costs are significantly lower in
Springfield. These findings are outlined in Table 6-2.

Table 6-2. Ducted Project and Equipment Cost by Region (2021-2024) (Aug 2025$/ton)

. . Total Equipment
Region Counties
Mean n Mean

Barnstable Barnstable $6,404 100 $3,602 12
Boston Eifsniéhmi,dgtef?;? ortell $7,049" 547 53.586° 67
Pittsfield Berkshire $5,749 5 $1,298 1
yovidence” | Bristol $7,154 45 $2,661 4
Springfield Franklin, Hampden, Hampshire $5,487* 49 $3,056 22
Worcester Worcester $6,389 109 $2,524 13
Rest of MA Dukes, Nantucket $6,306 8 $2,361 4
Statewide All $6,793 863 $3,292 123

Note: *Statistically significant at the 90% confidence level
Source: 2024/2025 Residential Heat Pump Pricing Study (MA25X05-BR-RHPINV?2) Draft

The study found little variation in the wages of plumber, HVAC technician, and electrician wages
in different regions for either heat pump type, suggesting that differences in costs are due to
installation or invoicing practices.
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MA heat pump installation costs are generally higher than the national average. The Heat
Pumps in the NE and Mid-Atlantic Costs and Market Trend Study looked at installation costs for
a mini-multi split (3-zone) ductless system in 13 states across New England and the Mid-
Atlantic. The installation cost reported for MA was the third highest out of the group, after only
New York and New Jersey (average cost: $18,500 MA cost: $19,400). The study notes high
cost of living and potential complications due to older building stock in MA as some reasons for
higher installation costs.

6.1.4 Potential Cost Drivers

The Heat Pumps in the NE and Mid-Atlantic Costs and Market Trend Study interviewed MA heat
pump market actors including manufacturers, distributors, and contractors and summarized the
following key installation cost drivers:

1) Project complexity: Projects requiring distribution system upgrades will include more
labor costs. Similarly, projects that require more engineering or complex design may
require more labor hours and/or may result in contractors increasing costs to address
greater risk.

2) High demand: HVAC contractors are seeing robust business in the state. This high
demand results in higher prices, especially given the relatively limited number of heat
pump contractors compared to other HYAC segments.

3) Hydronic heating: MA has a higher percentage of hydronic heating and relatively lower
rate of central systems, meaning that more projects are likely to include more complex
installations.

4) High cost of living: MA has a relatively high cost of living and the cost of doing
business for HVAC professionals is higher.

5) New technology: Contractors are still not comfortable with heat pump technology.

The first two cost drivers mentioned above, project complexity and high demand, are confirmed
by the latest Pricing Study and Market Effects Study. The Pricing Study indicates that average
project complexity is increasing, and the Market Effects Study indicates growing demand in the
state. The final listed cost driver listed above, new technology, is also partially supported by the
latest Market Effects Study which reveals that while contractors are generally confident in the
technicians’ ASHP installation abilities, they are significantly more confident in their technicians’
abilities to install ductless ASHPs than ducted ones.

6.2 Influence of Pre-installation Barriers

As discussed in Section 4, total heat pump installation costs depend on home-specific
conditions. In particular, the extent of pre-electrification barriers and weatherization needs can
greatly impact total customer cost. Customers facing barriers such as insufficient electrical
panel capacity or inadequate ductwork must address these issues to qualify for incentives,
which can substantially increase total project costs. The Heat Pumps in the NE and Mid-Atlantic
Cost and Market Trends Study reported on average across New England and the Mid-Atlantic,
adding new or replacing insufficient ductwork added about $4,500 in material cost to heat pump
installations. Similarly, electrical upgrades, such as panel replacements and new circuit
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installations, add an average of $2,400 to project cost.”® It is important to note, however, that
only a small share of projects involve a panel upgrade. According to the HPUBS Q1 and Q2
2025 Post-Enroliment Survey, 14% of respondents indicated insufficient amperage of electrical
panels as a hurdle, and 8% reported an insufficient number of panel openings.

The recent MA Pre-electrification and Pre-weatherization Barrier Mitigation Study surveyed
customers who both did and did not mitigate pre-weatherization and pre-electrification barriers.
Findings show a wide range of barrier remediation costs, from less than $250 to more than
$10,000, depending on the complexity of the barrier. Table 6-3 provides reported costs for
electrical panel capacity upgrades.

Table 6-3. Reported Cost to Fix Insufficient Electrical Panel Capacity (n=14)

Cost Range Count of Respondents
$250-$499 1
$500-$999

1

$1,000-$1,999 1
$2,000-$2,999 1
$3,000-$3,999 1
2

3

$5,000 - $5,999
More than $10,000

Don’t know 4
Source: Pre-electrification and Pre-weatherization Barrier Mitigation Study Draft Results

Survey data from the Pre-electrification and Pre-weatherization Barrier Mitigation Study also
provides insight into customer willingness and ability to pay for barrier remediation. On average,
participants indicated they are willing and able to pay $,3,200 for electrification barrier mitigation
(or $5,600 when excluding respondents who reported $0). For weatherization barriers, the
average willingness to pay was $1,280 (or $2,600 excluding $0 responses).

Many customers must make weatherization upgrades (e.g., air sealing, insulation) in order
install a whole-home heat pump.”* The HPUBS Q1 and Q2 2025 Post-Enroliment Survey asked
respondents to indicate if they had made a weatherization upgrade in the past five years. As a
follow-up, respondents were asked whether the upgrade was made in preparation for their heat
pump installation. Results show that most weatherization upgrades (62%) were made in
preparation for heat pump installation.

These findings highlight the importance of incentives and financing options to help customers
overcome pre-installation barriers. Without such support, high upfront costs associated with pre-

70 These cost estimates are for the entire Northeast and Mid-Atlantic region. The study used RS Means data as the
source of ductwork costs, assuming 200 Ibs. of aluminum. Costs were adjusted to US averages using the RS Means
state weighted indices and escalated to 2024 dollars. Electrical upgrade costs came from TECH Clean California
program data, adjusted using California labor indices.

71 To qualify for a whole-home rebate, customers must demonstrate sufficient weatherization. Sufficient
weatherization can be demonstrated by satisfying at least one of the following requirements: (A) home was built
during or after 2000, (B) Home Energy Assessment report indicates less than $1,000 worth of weatherization
recommended, or (C) weatherization recommendations made during or after 2013 have been completed.
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installation barriers could limit some adoption, even when heat pump equipment prices are
competitive.

6.3 Opportunities for Cost Reduction

The non-heat pump customer survey, economic analysis, and review of existing studies all
reinforce that cost remains one of the primary barriers to widespread heat pump adoption. A key
opportunity for cost reduction lies in developing a sufficient and qualified workforce. Current
workforce shortages are impacting the timelines and prices of heat pump installations. This
challenge is compounded by evidence that heat pump installations are becoming increasingly
complex over time, alongside gaps in contractor confidence installing ducted systems. Ensuring
proper system sizing and high-quality installations can help customers avoid unnecessary
expenses and reduce costly callbacks.

MA is already implementing several strategies to address upfront cost barriers, including
building a network of qualified installers and offering tools such as the Heating Comparison
Calculator, which helps customers understand reasonable price ranges for a heat pump in their
home, as well as quote-comparison services through Decarbonization Consultations. Expanding
the installer network, along with providing ongoing training and support, can help address
workforce-related cost challenges. Increasing awareness and use of the Heating Comparison
Calculator and Decarbonization Consultations can further help customers make informed
decisions and lower overall costs.

6.4 Summary Findings

Key findings from the review of factors driving installation and equipment costs are summarized
below.

1. Multiple Factors Influence Installation Costs. Costs are shaped by equipment prices,
skilled labor availability, and home-specific pre-installation requirements.

2. Installation Costs Appear to be Increasing, and Equipment Costs Appear to
Represent a Decreasing Portion of Costs. Rising installation costs appear to be
attributed to increased labor and ancillary costs rather than equipment costs. This trend
is much more pronounced for ductless heat pumps than ducted systems.

3. Pre-Installation Requirement Can Add Significant Costs. Electrical panel upgrades
and ductwork improvements, among other required pre-weatherization, pre-
electrification, and weatherization upgrades can create additional adoption barriers by
increasing the overall cost and time of installation. However, the percentage of projects
requiring this type of work remains low.

4. Developing A Qualified Workforce Can Help Reduce Costs. Expanding workforce

training and standardizing installation practices can help minimize errors and callbacks,
improving efficiency and driving down overall costs.
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7. Conclusion and Recommendations

This study provides a comprehensive assessment of how incentive levels, customer economics,
market dynamics, and installation cost drivers shape the adoption of heat pumps in MA. The
results offer insight into the conditions under which incentives are most effective and highlight
the factors that influence customer decisions, contractor practices, and overall market
readiness. Together, these findings inform a balanced approach to heat pump incentive design
that can support continued adoption while managing program costs and advancing equitable
access. The study confirms that incentives are a critical enabler of heat pump adoption. Across
multiple lines of evidence, incentives materially reduce the upfront cost barrier that dominates
customer decision-making and play a central role in shifting customers from consideration to
action. In addition, this study adds new evidence on how customers respond to different
incentive levels and provides insight into the underlying economics associated with heat pump
adoption. Survey results, economic modeling, and prior market research consistently show that,
absent meaningful incentives, heat pump adoption remains limited for most customer segments,
particularly where upfront costs exceed perceived near-term benefits.

7.1 Customer Price Sensitivity

o Recent non-heat pump HVAC customers show measurable but limited sensitivity to
changes in rebate levels.

¢ Even with substantial increases in incentives, only a modest share of customers indicate
they would adopt a heat pump.

e The majority of non-heat pump customers cite upfront cost as the primary barrier to
conversion.

e Concerns beyond upfront cost also limit adoption. Non-heat pump customers expressed
concerns related to reliability, cold weather performance, and ongoing operating costs
(e.g., electricity costs).

e Contractor recommendations remain the most influential source of information for
customers according to the non-heat pump customer survey.

Recommendation: Avoid abrupt or large reductions in incentive levels and pair financial support
with strengthened non-financial measures such as enhanced contractor training, education on
system reliability, and proactive communication about ongoing offerings such as heat pump
electricity rates.

7.2 Minimum Incentives to Drive Electrification

¢ Economics for heat pumps vary significantly by baseline fuel type, equipment efficiency,
home characteristics, and location within MA, with electric resistance and delivered fuel
customers in well-insulated homes in warmer winter climates having relatively better
cost-effectiveness.

e Current Mass Save heat pump incentives make heat pumps cost-effective for roughly

half of the single-family detached homes in MA, driven by those home configurations
that have better cost-effectiveness than others.
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¢ Even for homes where the future bill savings exceed the incentivized upfront cost of a
heat pump, an individual customer’s time value of money, financing ability, and non-
economic factors significantly impact their ultimate decision to adopt a heat pump.

e Given the heterogeneity of customer economics and decision-making drivers, this study
does not support identification of a single quantitative minimum incentive level applicable
across customer groups. Incentive effectiveness depends on the interaction of
economics, financing availability, customer confidence, and market conditions.

Recommendation: Consider the additional programmatic overhead, customer equity
implications, and other potential consequences of differentiating upfront heat pump incentives
by customer building type, baseline heating fuel type, and location within MA to ensure
incentives are well targeted but still aligned with state objectives. For example, though heat
pumps generally have worse economics for customers coming from a natural gas baseline than
a fuel oil baseline, offering higher incentives for natural gas customers may unintentionally drive
fuel oil customers to switch to natural gas heating before electrifying.

The economic analysis of heat pumps should be extended to multifamily dwellings to better
understand the appropriate incentive levels for driving electrification. To that end, clear
objectives for the portion of annual HVAC turnover that converts to heat pumps should be
established to determine whether current incentive levels are sufficient. Note that, because of
the range of heat pump economics for different home configurations, ensuring a greater portion
of customers achieve positive NPV from heat pump adoption requires increased incentives,
which may increase free ridership. Accordingly, the PAs should consider the tradeoff between
increasing incentives to drive higher participation and the potential for increased free ridership
when determining whether current incentive levels are sufficient.

7.3 Program Induced Effects on Prices and Factors Driving
Installation and Equipment Costs

¢ No clear evidence indicates that Mass Save incentives have caused systematic
increases in heat pump prices. One finding to monitor from the latest Pricing Study is
that ducted systems had higher-than-expected markup rates. The Pricing Study notes
that it is possible that this high level of markup is due, in part, to program influences, but
it may also arise from other influences, such as installation complexity or contractor
comfort installing systems.

e Air source heat pump installation costs are rising. This trend is much more pronounced
for ductless projects than ducted. According to the latest Pricing Study, rising ductless
installation costs appear to be a result of higher labor costs at least partially associated
with increasingly complex projects. However, there may be other drivers of the increase.

e The percentage of contractors applying recommended sizing practices continues to
grow, but the share of contractors collecting and using detailed Manual J or other sizing
measurements in calculations remains low.

e Existing program controls, including rebate caps, the Heat Pump Installer Network, and

Decarbonization Consultations, help maintain transparency and fair pricing for
customers.
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o Workforce constraints, supply chain pressures, and home-specific barriers continue to
influence total installation costs.

Recommendation: Focus on workforce development and installation quality improvements to
reduce cost drivers and support long-term market affordability, while expanding and promoting
use of quote-comparison services (e.g., through Decarbonization Consultations) to help
customers identify fair pricing and increase transparency in contractor proposals.

Overall, the results indicate that MA can most effectively advance heat pump adoption through a
coordinated strategy that aligns incentive levels with customer economics, expands access to
low-interest financing, strengthens contractor capacity, and reduces pre-installation barriers. A
targeted and adaptive approach will help ensure that incentives remain cost-effective while
supporting steady progress toward the Commonwealth’s electrification and decarbonization
goals.
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Appendix A. Leveraging Existing and Ongoing Study Detail

Table A-1 below provides additional detail on the existing and ongoing studies selected for
review in this study, based on their relevance.

Table A-1. Selected Existing and Ongoing Studies’ Relevance to this Study

Study Title

Relevance to the HP Incentive Study

CT Heat Pump Uptake Study

Demonstrates how elevated incentives drove unprecedented
adoption in Connecticut, offering lessons on incentive elasticity
and program induced effects on adoption.

Rhode Island Strategic
Electrification Study

Provides insights into cost-effectiveness modeling, adoption
projections, and electrification strategies that inform incentive
design and long-term planning.

MA HP Incremental Cost
Research

Supplies granular incremental cost data for heat pumps versus
baseline systems, critical for assessing heat pump cost-
effectiveness.

Residential Heat Pump Pricing
Study

Tracks real-world invoice data to identify trends in equipment and
installation costs, supporting analysis of factors driving installation
and equipment costs and program induced effects on prices.

Heat Pumps in the Northeast and
Mid-Atlantic: Costs and Market
Trends

Offers regional cost benchmarks and market trend analysis, useful
for comparing Massachusetts incentive impacts to broader
regional dynamics.

Heat Pump Market Effects
Indicators Baseline and Interim
Studies

Establishes baseline metrics and interim progress for market
transformation, enabling attribution of program-driven adoption
changes.

Heat Pump Market Effects
Indicators Update PY2023/2024
Final Report

Measures recent market effects and adoption trends under
enhanced incentives, directly informing program theory validation.

Social and Contextual
Determinants of Heat Pump
Adoption in the US

Identifies socio-demographic and contextual factors influencing
adoption, guiding equity considerations and targeted incentive
strategies.

Vermont Heat Pump Market
Assessment

Highlights adoption barriers, customer perceptions, and regional
cost dynamics, offering comparative insights for incentive
optimization.

Northeast High-Performance
HVAC Market Assessment
Report

Provides market characterization, installed cost data, and program
design best practices relevant to shaping effective incentive
structures.

The Economic Determinants of
Heat Pump Adoption

Explores customer price sensitivity and geographic drivers of
adoption.

Opportunities for Cost-Effective
Residential Heat Pump Adoption
in Massachusetts

Offers spatial analysis of household economics under different
heating fuels, informing where incentives can deliver the greatest
impact.

Avoided Energy Supply
Components in New England

Provides important context on the economic rationale for energy
efficiency through avoided cost estimates associated with energy
efficiency measures for six different counterfactuals.
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Study Title

Relevance to the HP Incentive Study

Heat Pumps for All? Distribution
of the Cost and Benefits of
Residential ASHPs in the US

Examines cost-benefit distribution and affordability challenges,
supporting incentive design to address equity and upfront cost
barriers.

HEAT Loan Assessment (RES
37)

Examines the importance of financing to heat pump adoption.

The Effect of Rebate and Loan
Incentives on Residential Heat
Pump Adoption

Examines the relative importance of financing and rebates to heat
pump adoption.

Source: Guidehouse

Table A-2 below provides additional detail on the methodology behind the selected existing and

ongoing studies.

Table A-2. Selected Existing and Ongoing Studies’ Methodology

Study Title

Study Methodology

CT Heat Pump Uptake Study

The study team interviewed Eversource and Ul program staff and
thirteen participating contractors in late 2024, analyzed program
tracking data for space heating measures from 2021-2024, and
ran two OLS regression models to assess the relationship
between CASHP participation and incentive levels.

Residential Heat Pump Pricing

The study developed a repeatable methodology and baseline
metrics to track heat pump cost trends using Mass Save rebate
applications and MassCEC data. It analyzed a sample of 453
ductless mini-split and 594 ducted air source heat pump projects
across MA from the years 2023 and 2024. This data was
combined with a sample of 414 ductless mini-split heat pump and
281 ducted heat pump projects from a previous study.

Heat Pump Market Effects
Indicators Update PY2023/2024
Final Report

Study findings are based on interviews with HYAC and water
heating distributors, surveys of installers and C&l customers who
received Mass Save incentives in PY2023, as well as program
tracking and secondary data sources.

Heat Pumps in the Northeast and
Mid-Atlantic: Costs and Market
Trends

The study team reviewed installation cost research literature,
conducted a detailed analysis of installation cost drivers and
opportunities for reduction, analyzed state-by-state operating
costs for each type of HVAC equipment, conducted interviews with
manufacturers across the region and with Massachusetts-specific
market actors for additional insights in the Massachusetts region.

Rhode Island Strategic
Electrification Study

The market evaluation included a literature review (22 sources),
surveys and interviews with National Grid customers, installers,
and distributors, and a cost-effectiveness analysis using
MassCEC rebate data for over 20,000 ASHP installations (2015-
2019). Customer savings were calculated as lifetime energy
savings minus installed costs, and program cost-effectiveness
followed modified resource cost test guidelines using the 2020 RI
Electric BCR Model.

Heat Pumps for All? Distribution
of the Cost and Benefits of
Residential ASHPs in the US

The study used the ResStock physics-based simulation model to
evaluate costs and benefits of residential ASHP adoption for about
550,000 representative homes across a reference and six upgrade
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Study Title

Study Methodology

scenarios, estimating energy savings, emissions, bills, installation
costs, and consumer NPV.

MA HP Incremental Cost
Research

This study leveraged heat pump cost research from NMR (2023-
2024) and data from RES19 and RES23 to estimate baseline
equipment costs, updated to 2023 dollars using inflation and price
indices. The team applied regression analysis from these studies
to model costs at varying efficiency levels and defined incremental
cost as the difference between baseline and higher-efficiency
equipment, including labor, materials, taxes, and related
installation costs.

Heat Pump Market Effects
Indicators Baseline and Interim
Studies

This study derived results from interviews and surveys of
manufacturers, distributors, installers, participating C&l and
residential customers from PY2021, and participating residential
customers from PY2022, as well as program tracking data and
secondary sources.

Social and Contextual
Determinants of Heat Pump
Adoption in the US

This study modeled heating technology adoption using a
multinomial discrete choice model with parameters estimated from
the American Housing Survey and supplemented by other
sources. It applied these predictors to a synthetic dataset of
73,149 New York households to calculate heat pump adoption
thresholds and determine subsidy levels needed for target
adoption rates.

Vermont Heat Pump Market
Assessment

This assessment did not include primary research, although it
benefited from preliminary results from two concurrent Efficiency
Vermont surveys conducted independently: Midstream Incentive
Participants Survey October 2024 (n=1,765) and Homeowners
Without Heat Pumps Survey December 2024 (n=222).

Northeast High-Performance
HVAC Market Assessment
Report

This study included interviews and surveys with regional HVAC
stakeholders (Program Administrators, manufacturers, distributors,
contractors, and community organizations) and analysis of market
data to estimate sales and penetration. Data sources included
2021 HARDI Sales Data, AHRI national HVAC shipments (2021-
2023), regional ASHP program trends, and U.S. EIA RECS.

The Economic Determinants of
Heat Pump Adoption

This study used nationally representative data from the 2020
Residential Energy Consumption Survey to analyze heat pump
adoption patterns by income, geography, climate, and housing
characteristics, applying descriptive statistics and regression
models. It also examines correlations with energy prices and
estimates subsidy cost-effectiveness under different assumptions.

Opportunities for Cost-Effective
Residential Heat Pump Adoption
in Massachusetts

This study analyzed town-by-town changes in annual heating
costs for MA homes converting from gas, oil, or electric resistance
to heat pumps, using local fuel prices and temperature data to
estimate efficiency. It assumes an average 1,800 sq ft home and
estimates installation costs at about $20,000 for air source heat
pumps and $40,000 for ground source systems.

Avoided Energy Supply
Components in New England

This study estimates avoided costs for energy efficiency and other
demand-side measures across New England, using models to
project costs for energy, capacity, fuels, environmental impacts,
and price effects through 2060. It provides detailed annual
projections in real 2024 dollars for regulatory and planning
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Study Title

Study Methodology

purposes under a scenario with no new demand-side measures
after 2024.

Heat Pumps for All? Distribution
of the Cost and Benefits of
Residential ASHPs in the US

This study used the ResStock physics-based simulation model to
evaluate costs and benefits of residential ASHP adoption for about
550,000 representative homes across a reference and six upgrade
scenarios, estimating energy savings, emissions, bills, installation
costs, and consumer NPV.

HEAT Loan Assessment (RES
37)

This study included an analysis of HEAT Loan data and interviews
with program managers, loan verifiers, and vendors to identify
strengths, barriers, and opportunities in the loan delivery process.
They also surveyed 360 customers and completed 21 in-depth
interviews to complement quantitative findings with qualitative
insights.

The Effect of Rebate and Loan
Incentives on Residential Heat
Pump Adoption

The study uses a quasi-experimental design leveraging utility
borderlines in North Carolina to estimate the causal impact of
rebate and loan incentives on residential air source heat pump
adoption. It applies difference-in-differences and spatial
discontinuity methods on panel data from 2016-2020, combining
ZTRAX property transaction data, U.S. Census demographic data,
and utility program records to compare the effectiveness and cost-
efficiency of rebate programs versus low-interest loan programs.

Source: Guidehouse
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Appendix B. Survey Instrument

The following subsections provide the plan for survey instrument design that was implemented
for this study.

B.1 Survey Information

This survey will be delivered in an online format to residential customers who purchased non-
heat pump heating equipment in Massachusetts and received a Mass Save® rebate in 2022 or
2023. Respondents will receive a $20 e-gift card via Tango’? within 1-2 business days for
participation.

B.2 Research Objectives

Table B-1 outlines which survey modules will answer each research question. The main goal of
the survey is to understand customer price sensitivity to heat pump incentives.

Table B-1. Customer Survey Objectives

Topic Number Description Applicable Modules
Topic 1 Decision-making factors for non-heat pump system Module A, B

Topic 2 Heat pump awareness and perceptions Module B

Topic 3 Customer price sensitivity to heat pump incentives Module C, F

Topic 4 Potential for future heat pumps Module D

Topic 5 Customer responses to financing Module E

Topic 6 Variance by demographics Module G

Source: Guidehouse
Table B-2 identifies the embedded variables in the survey for programming purposes.

Table B-2. Survey Embedded Variables

Variable Identifier Description of Source

MEASURE_UPGRADE Tracking Data

PRE_EXISTING_FUEL_TYPE Tracking Data

ASSIGNED_TEST_DISPLACE Sample Frame

BASELINE_REBATE_PER_TON Sample Frame

REBATE_PER_TON_150PCT Sample Frame

REBATE_PER_TON_125PCT Sample Frame

REBATE_PER_TON_75PCT Sample Frame

REBATE_PER_TON_50PCT Sample Frame

TONNAGE_FACTOR Ef:féymirgzg;ﬂs%?((sté?ed on Sample Frame Variables and

72 Tango is a digital rewards platform that can be used to send e-gift cards to research participants. Instead of
receiving a gift card for a specific retailer, Tango allows the recipient to choose to redeem their incentive from a
catalog of hundreds of well-known retailers or donate it to a non-profit.
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Variable Identifier Description of Source
Module C: Willingness to Pay)

Calculated in QTX based on values provided by Survey team
SQUARE_FOOTAGE_FACTOR and Sample Frame Variables (see
Module C: Willingness to Pay)

Calculated in QTX based on values provided by Survey team
COST and Sample Frame Variables (see

Module C: Willingness to Pay)

Calculated in QTX based on values provided by Survey team
and Sample Frame Variables (see

GSHP_COST Module C: Willingness to Pay and
Module F: Opt-In Ground Source Heat Pump Willingness to
Pay)

Values provided by Survey team (see

EQUIPMENT_UPFRONT T
Qu _UPFRONT_COS Module C: Willingness to Pay)

Calculated in QTX based on values provided by Survey team
REBATE and Sample Frame Variables (see

Module C: Willingness to Pay)

Calculated in QTX based on values provided by Survey team
BASE_REBATE and Sample Frame Variables (see

Module C: Willingness to Pay)

Determined in QTX based on Sample Frame Variables and
REBATE_150PCT survey responses (see
Module C: Willingness to Pay)

Determined in QTX based on Sample Frame Variables and
REBATE_125PCT survey responses (see
Module C: Willingness to Pay)

Determined in QTX based on Sample Frame Variables and
REBATE_75PCT survey responses (see
Module C: Willingness to Pay)

Determined in QTX based on Sample Frame Variables and
REBATE_50PCT survey responses (see
Module C: Willingness to Pay)

Source: Guidehouse
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B.3 Outreach Emails and Reminders

B.3.1 Initial Email

W

‘ Guidehouse on behalf of the Sponsors of  NASS Save

Subject Line: Got a [MEASURE_UPGRADE]? Earn a gift card for your feedback
Dear ${m://FIRST_NAME},

We’'re reaching out because our records show you received a rebate for a
[MEASURE_UPGRADE] in 2022 or 2023.

Guidehouse, an independent research company, is conducting a brief survey on behalf of the
Sponsors of Mass Save® to better understand how customers choose heating upgrades. This
survey is intended for customers who did not install a heat pump.

As our thanks to you for completing this survey, you will receive a $20 e-gift card, which
can be redeemed at a variety of retailers or donated to charity through Tango Card.

If you are interested in participating, please click the link below. You can also copy and paste it
into your browser. If you cannot complete the survey all at one time or you accidentally exit the
survey mid-course, you can resume the survey where you left off by clicking on the link from this
email.

${l://SurveyURL}

Your information will remain confidential. For questions about this survey or how your responses
will be used, please email surveyinfo@guidehouse.com and include “Heating Incentive Survey”
in the subject line. To confirm this survey’s authenticity, please call [PA]'s Customer Service
Center at [PA_phone] and reference “Heating Incentive Survey.”

Thank you for your time,
Guidehouse on behalf of the Sponsors of Mass Save

125 High St #401, Boston MA 02110

Follow the link to opt out of future emails: Click here to unsubscribe

WE ARE MASS SAVE":

¢ Berkshire il
as

ompact 5

Gas +., EVERSSURCE | Liberty: nationalgrid Unitil
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W

‘ Guidehouse on behalf of the Sponsors of  NASS Save

B.3.2 First Reminder Email

Subject Line: REMINDER: Got a [MEASURE_UPGRADE]? Earn a gift card for your feedback
Dear ${m://FIRST_NAME},

Recently, we invited you to share your experience through a brief online survey that
Guidehouse, an independent research company, is conducting on behalf of the Sponsors of
Mass Save® to understand customers’ decision-making process for heating upgrades. This
survey is intended for non-heat pump customers.

As our thanks to you for completing this survey, you will receive a $20 e-gift card, which
can be redeemed at a variety of retailers or donated to charity through Tango Card.

If you are interested in participating, please click on the link below. You can also copy and paste
it into your browser. If you cannot complete the survey all at one time or you accidentally exit the
survey mid-course, you can resume the survey where you left off by clicking on the link from this
email.

${l://SurveyURL}

Your information will remain confidential. For questions about this survey or how your responses
will be used, please email surveyinfo@guidehouse.com and include “Heating Incentive Survey”
in the subject line. To confirm this survey’s authenticity, please call [PA]'s Customer Service
Center at [PA_phone] and reference “Heating Incentive Survey.”

Thank you for your time,

Guidehouse on behalf of the Sponsors of Mass Save

125 High St #401, Boston MA 02110

Follow the link to opt out of future emails: Click here to unsubscribe

WE ARE MASS SAVE":

(@ Berkshire Py
" Gas e

353

EVERS=URCE Liberty: nationalgrid < Unitil
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W

‘ Guidehouse on behalf of the Sponsors of  NASS Save

B.3.3 Second Reminder Email

Subject Line: FINAL REMINDER: Got a [MEASURE_UPGRADE]? Earn a giftcard for your
feedback

Dear ${m://FIRST_NAME},

Within the last couple of weeks, we invited you to share your experience through a brief online
survey that Guidehouse, an independent research company, is conducting on behalf of the
Sponsors of Mass Save®. The survey aims to understand customers’ decision-making process
for heating upgrades. This survey is intended for non-heat pump customers. This survey is
closing soon.

As our thanks to you for completing this survey, you will receive a $20 e-gift card, which
can be redeemed at a variety of retailers or donated to charity through Tango Card.

If you are interested in participating, please click on the link below. You can also copy and paste
it into your browser. If you cannot complete the survey all at one time or you accidentally exit the
survey mid-course, you can resume the survey where you left off by clicking on the link from this
email.

${l://SurveyURL}

Your information will remain confidential. For questions about this survey or how your responses
will be used, please email surveyinfo@guidehouse.com and include “Heat Pump Incentive
Survey” in the subject line. To confirm this survey’s authenticity, please call [PA]'s Customer
Service Center at [PA_phone] and reference “Heat Pump Incentive Survey.”

Thank you for your time,

Guidehouse on behalf of the Sponsors of Mass Save

125 High St #401, Boston MA 02110

Follow the link to opt out of future emails: Click here to unsubscribe

WE ARE MASS SAVE":

(@@ Berkshire P .
Gas +. . EVERSSURCE Liberty: nationalgrid <3 Unitil
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B.4 Survey Body
The introduction and modules within the survey are detailed through the following subsections.

B.4.1 Survey Introduction

W

‘ Guidehouse on behalf of the Sponsors of  11ASS save

WE ARE MASS SAVE*":

¢dd Berkshire
Gas

H |
|7 5

EVERS=URCE Liberty: nationalgrid Unitil

You have been selected for this survey because you received a rebate in 2022 or 2023 for your
[MEASURE_UPGRADE] from the Sponsors of Mass Save®. Your feedback on this survey will
help the Sponsors of Mass Save understand your experience choosing an equipment upgrade

and the situations in which you may have considered a heat pump instead. Thank you for your

participation.

There are no right or wrong answers; we want your honest feedback. This survey will take about
10 - 15 minutes of your time. To thank you for your feedback, you will receive a $20 e-gift card
through Tango Card within 1-2 business days after you have completed the survey, redeemable
at numerous retailers or for charitable donation.
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B.4.2 Module A: Installation Context
First, we would like to understand more about your experience upgrading your heating system.

SCREENOUT TEXT: Unfortunately, you are not eligible to complete this survey. If you think
your survey attempt was closed in error, please contact us at surveyinfo@guidehouse.com. In
the subject line of your email, please include, “Heating Incentive Survey.”

A1. You are receiving this survey because according to our records, you purchased and/or
installed a [MEASURE_UPGRADE] in your home and received a Mass Save rebate in
2022 or 2023. Please confirm if this is accurate.

1. Yes, this is accurate
2. No, this is not accurate [SCREENOUT]
98. Don’'t know/Not sure [SCREENOUT]

[IF PRE_EXISTING_FUEL_TYPE = BLANK, SKIP TO A3]

A2. According to our records, the main heating fuel type in your home prior to the purchase
and/or installation of a [MEASURE_UPGRADE] was [PRE_EXISTING_FUEL_TYPE].
Please Confirm if this is accurate.

1. Yes, this is accurate
2. No, this is not accurate [SCREENOUT]
98. Don’t know/Not sure [SCREENOUT]

[IF A2 =2, CONTINUE, ELSE SKIP TO A4]

A3. What was the main heating fuel in your home prior to the purchase or installation of a
[MEASURE_UPGRADE]?

1. Oil

2. Natural Gas
3. Propane

4. Electricity

97. Don’t know/Not sure [OPEN TEXT RESPONSE]
[PROGRAMMER NOTE: IF A2 = 2 update PRE_EXISTING_FUEL_TYPE = RESPONSE TO
A3]

A heat pump is an energy-efficient system that provides heating, cooling, and dehumidification
all in one unit.
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Outdoor Mini Split Heat Pump

Indoor Ductless Mini Split Unit

Central Heat Pump Outdoor Unit
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Ad4. Do you currently have a heat pump in your home?
1. Yes
2. No
98. Don’t know/Not sure [SCREENOUT]

[IF A4 =1, CONTINUE, ELSE SKIP TO A5]

A4.1. To confirm, you have both a [MEASURE_UPGRADE] and a heat pump in your
home?

1. Yes

2. No, please explain: [OPEN TEXT RESPONSE]

[IF A4.1 =1, CONTINUE, ELSE SKIP TO A5]

A4.2. Unfortunately, since you have a heat pump, you do not qualify for this survey.
However, the Sponsors of Mass Save® may be interested in feedback from heat pump
customers like you in the future. Would you be willing to be contacted for a survey again?
1. Yes, please provide email address: [OPEN TEXT RESPONSE]
2. No

[PROGRAMMER NOTE: SCREENOUT ALL RESPONDENTS WHO SEE A4.2]

A5. At the time of upgrading your heating system, what information sources were influential in
your decision-making process? Select all that apply. [MULTIPLE RESPONSE]
[RANDOMIZE ORDER OF RESPONSE OPTIONS].

1. A contractor

2. Afriend, family member, or neighbor

3. Mass Save website or outreach

4. My utility company or Cape Light Compact

5. Online search or website other than MassSave.com
6. Social media or online ads

7. TV, radio, or newspaper

8. A community event

9. A local organization

97. Other, please specify: [OPEN TEXT RESPONSE]

AG6. Please select how influential each information source was with 1 being not influential at all
and 5 being extremely influential.
[PROGRAMMER NOTE: Please display as matrix.]
Information Source Level of Influence
[PIPE IN FROM A5 SELECTION] [1 -5 SCALE]
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A7. At the time of upgrading your heating system, which of the following factors were important
in your decision to purchase/install a [MEASURE_UPGRADE] over any other options?
Select all that apply. [MULTIPLE RESPONSE] [RANDOMIZE ORDER OF RESPONSE
OPTIONS].

1. Affordability

2. Long-term energy savings

3. Reliability of equipment

4. Contractor recommendations

5. Financing availability

6. Familiarity with the technology

7. Ease of installation process

8. Environmental impact

97. Other, please specify: [OPEN TEXT RESPONSE]

A8. Please select how important each factor was with 1 being not important at all and 5 being
extremely important.
[PROGRAMMER NOTE: Please display as matrix.]
Information Source Level of Influence
[PIPE IN FROM A7 SELECTION] [1 -5 SCALE]

A9. Please indicate what methods you used to pay any remaining out-of-pocket costs after
rebates for the installation of your [MEASURE_UPGRADE]. Select all that apply.
[MULTIPLE RESPONSE] [RANDOMIZE ORDER OF RESPONSE OPTIONS].

Paid in full with cash or personal savings

Paid for with a credit card

Financed through a loan

Covered by insurance

Rebate covered full cost

7. Other, please specify: [OPEN TEXT RESPONSE]

QUAWN

A10. Does your home currently have ductwork for heating or cooling (e.g., vents connected to
a central furnace or an air conditioning system)?

11

1. Yes
2. No
98. Don’t know/Not sure
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A11. What is the estimated square footage of your home? Please provide your best estimate
of the conditioned space, or the space heated or cooled in your home. Please round your
response to the nearest 500 square feet.

(NOTE: If your home includes more than one apartment unit, please estimate the size of
just your unit)

[SLIDING SCALE RANGING FROM “Less than 1,000 square feet” TO “Greater than
4,500 square feet” WITH 500 SQFT INCREMENTS IN-BETWEEN]

[PROGRAMMING NOTE:

IF A11 = “Less than 1,000 square feet”, SQUARE_FOOTAGE_FACTOR =1
IF A11 = 1,000, SQUARE_FOOTAGE_FACTOR =1
IF A11 = 1,500, SQUARE_FOOTAGE_FACTOR =1.5
IF A11 = 2,000, SQUARE_FOOTAGE_FACTOR =2
IF A11 = 2,500, SQUARE_FOOTAGE_FACTOR = 2.5
IF A11 = 3,000, SQUARE_FOOTAGE_FACTOR =3
IF A11 = 3,500, SQUARE_FOOTAGE_FACTOR = 3.5
IF A11 = 4,000, SQUARE_FOOTAGE_FACTOR =4
IF A11 = 4,500, SQUARE_FOOTAGE_FACTOR =4.5
IF A11 = “Greater than 4,500 square feet” = 5]
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B.4.3 Module B: Awareness and Perception

Next, we would like to learn more about your understanding of heat pumps. Please answer all
questions honestly given your current knowledge of heat pump technology. There are no right or
wrong answers.

B1. Before today, how familiar were you with heat pumps?
1. Not at all familiar, I've never heard of heat pumps
2. Only slightly familiar, I've heard the term but don’t know much about them
3. Somewhat familiar, I've heard of heat pumps and have some idea of what they are
4. Very familiar, | know a lot about heat pumps

[IF B1 # 1, CONTINUE, ELSE SKIP TO B9]
B2. At the time of purchasing or installing your [MEASURE_UPGRADE], did you consider a

heat pump?
1. Yes
2. No

[IF B2 =1, CONTINUE, ELSE SKIP TO B5]

B3. What type(s) of heat pump(s) did you consider? Select all that apply. [MULTIPLE
RESPONSE]
1. Central (ducted) air source heat pump
2. Mini-split (ductless) air source heat pump
3. Air to water heat pump
4. Ground source heat pump
97. Other, please specify: [OPEN TEXT RESPONSE]
98. Don’t know/Not sure [MUTUALLY EXCLUSIVE]

B4. Which best describes your reason for not purchasing a heat pump? Select up to three of
the following. [MULTIPLE RESPONSE UP TO 3] [RANDOMIZE RESPONSE OPTIONS]

Preferred the same technology as my previous system

Preferred a more familiar technology

Contractor recommended a different heating system

Upfront cost was too high

Maintenance seemed too demanding

Worried about higher electric bills

Needed home upgrades (e.g., insulation, wiring)

Doubts about heating performance

Not enough space for a heat pump

10 Didn’t like how it looks

97. Other, please specify: [OPEN TEXT RESPONSE]

©CONOARWN =
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B5. How would you expect the reliability of a heat pump system to compare to your current
heating system? [SCALE 1-5, 1 being “much less reliable” and 5 being “much more

reliable’]
1-Expect 2-Expect 3-Expect 4-Expect 5-Expect
heat pump heat pump heat pump heat pump heat pump
to be much to be to be to be more to be much
less somewhat neither reliable more
reliable less more nor reliable
reliable less
reliable
Heat pump
reliability

compared to
current system

B6. Considering upfront and long-term costs such as cost of operation (electricity) and
maintenance, how would you expect the total costs of a heat pump system to compare to
your current heating system? [SCALE 1-5, 1 being “much less expensive” and 5 being
“much more expensive”]

1-Expect 2-Expect 3-Expect 4-Expect 5-Expect
heat pump heat pump heat pump heat pump heat pump

to be much to be to be to be more to be much
less somewhat neither expense more
expensive less more nor expensive
expensive less
expensive

Heat pump

cost compared

to current

system

B7. How would you expect the temperature and comfort at home with a heat pump to compare
to the temperature and comfort at home with your current system? [SCALE 1-5, 1 being
“much less comfortable” and 5 being “much more comfortable”]

1-Expect 2-Expect 3-Expect 4-Expect 5-Expect
heat pump heat pump heat pump heat pump heat pump

to be much tobe to be to be more to be much
less somewhat neither comfortable more
comfortable less more nor comfortable
comfortable less
comfortable

Heat pump

comfort

compared to

current

system
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B8. Were you aware that the Sponsors of Mass Save offer rebates for heat pumps?
1. Yes, | was aware
2. No, | was not aware

B9. The Mass Save HEAT Loan provides 0% interest financing to help Massachusetts residents
pay for eligible energy-efficient home upgrades. Before today, were you familiar with the
HEAT Loan?

1. Yes, | was aware of the HEAT Loan and | used the HEAT Loan for my heating system
upgrade

2. Yes, | was aware of the HEAT Loan but did not use the HEAT Loan for my heating
system upgrade

3. No, I have never heard of the HEAT Loan

[IF B9 # 3, CONTINUE, ELSE SKIP TO B11]

B10. Before today, were you aware the HEAT Loan could be used to finance heat pumps?
1. Yes, | was aware the loan could finance heat pumps
2. No, | was not aware the loan could finance heat pumps

[IF B1 =1, SKIP TO MODULE C]

[IF B8 =1 AND (B9 = 3 OR B10 = 2), CONTINUE, ELSE SKIP TO B12]

B11. At the time of your [MEASURE_UPGRADE] upgrade, if you had been aware that the
HEAT Loan could be used to finance heat pumps, would you have been more likely to take
advantage of the Mass Save heat pump rebates and choose a heat pump?

1. Yes, the loan in addition to rebates would have made me more likely to choose a heat
pump

2. No, the loan in addition to rebates would not have made me more likely to choose a
heat pump

98. Don’t know/Not sure

[IF B8 =2 AND B10 =1, CONTINUE, ELSE SKIP TO B13]

B12. At the time of your [MEASURE_UPGRADE] upgrade, if you had been aware of Mass
Save heat pump rebates, would you have been more likely to have chosen a heat pump?
1. Yes, the rebates in addition to the loan would have made me more likely to choose a
heat pump
2. No, rebates in addition to the loan would not have made me more likely to choose a
heat pump
98. Don’t know/Not sure

[IF B8 =2 AND (B9 = 3 OR B10 = 2), CONTINUE, ELSE SKIP TO B14]

B13. At the time of your [MEASURE_UPGRADE] upgrade, if you had been aware of both
Mass Save rebates and the HEAT Loan, would you have been more likely to have chosen
a heat pump?
1. Yes, the availability of rebates and the loan would have made me more likely to
choose a heat pump
2. No, the availability of rebates the loan would not have made me more likely to choose
a heat pump
98. Don’t know/Not sure
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B14. At the time of your [MEASURE_UPGRADE] upgrade, were you aware of any loan
programs for heating system upgrades other than the HEAT Loan?
1. Yes, please specify: [OPEN TEXT RESPONSE]
2. No
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B.4.4 Module C: Willingness to Pay

PROGRAMMER NOTE:

Cost = (EQUIPMENT_UPFRONT_COST * TONNAGE_FACTOR *
SQUARE_FOOTAGE_FACTOR)

EQUIPMENT_UPFRONT_COST — Determined by HP type being tested

O
O

IF A10=1, EQUIPMENT_UPFRONT_COST = 7781
IF A10= 2 OR 98, EQUIPMENT_UPFRONT_COST = 6029

TONNAGE_FACTOR - Determined by HP type and displacement type

O

O

IF ASSIGNED_TEST_DISPLACE = fully AND A10= 1, TONNAGE_FACTOR =
1.85

IF ASSIGNED_TEST_DISPLACE = partially AND A10=1,
TONNAGE_FACTOR = 1.64

IF ASSIGNED_TEST_DISPLACE = fully AND A10= 2 OR 98,
TONNAGE_FACTOR =1.94

IF ASSIGNED_TEST_DISPLACE = partially AND A10 =2 OR 98,
TONNAGE_FACTOR = 1.61

SQUARE_FOOTAGE_FACTOR - Determined by the specified square footage of
their home in question A11

@)

O O O O O O O O O

IF A11 = “Less than 1,000 square feet”, SQUARE_FOOTAGE_FACTOR =1
IF A11 = 1,000, SQUARE_FOOTAGE_FACTOR =1
IF A11 = 1,500, SQUARE_FOOTAGE_FACTOR =1.5
IF A11 =2,000, SQUARE_FOOTAGE_FACTOR =2
IF A11 = 2,500, SQUARE_FOOTAGE_FACTOR = 2.5
IF A11 = 3,000, SQUARE_FOOTAGE_FACTOR =3
IF A11 = 3,500, SQUARE_FOOTAGE_FACTOR = 3.5
IF A11 = 4,000, SQUARE_FOOTAGE_FACTOR =4
IF A11 = 4,500, SQUARE_FOOTAGE_FACTOR =4.5
IF A11 = “Greater than 4,500 square feet”,
SQUARE_FOOTAGE_FACTOR = 5]

Rebate Amount — Will be based on Tonnage Factor, Square Footage Factor and the
rebate per ton variables in the Sample Frame.

BASE_REBATE= TONNAGE_FACTOR * SQUARE_FOOTAGE_FACTOR *
BASELINE_REBATE_PER_TON

REBATE_125PCT = TONNAGE_FACTOR * SQUARE_FOOTAGE_FACTOR *
REBATE_PER_TON_125PCT

REBATE_150PCT = TONNAGE_FACTOR * SQUARE_FOOTAGE_FACTOR *
REBATE_PER_TON_150PCT

REBATE_75PCT = TONNAGE_FACTOR * SQUARE_FOOTAGE_FACTOR *
REBATE_PER_TON_75PCT

REBATE_50PCT = TONNAGE_FACTOR * SQUARE_FOOTAGE_FACTOR *
REBATE_PER_TON_50PCT
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Please review a brief overview of heat pumps.

A heat pump is an energy-efficient system that provides heating, cooling, and dehumidification
all in one unit.

Benefits include:

All-in-one heating, cooling, and dehumidification.

2-3x more efficient than boilers or furnaces.

No in-home fuel storage needed.

No fuel combustion, so no carbon monoxide risk.
Lowest direct carbon emissions of any heating source.
Works with or without ductwork.

Can serve one room or the whole home.

Considerations that may impact the total cost of heat pumps:

e Heat pumps run on electricity, so your electricity use may increase, especially if
replacing a non-electric system or adding cooling where none existed before.

o Some homes may need upgrades like insulation or electrical work before installation,
which could add to the cost.

Page B-17



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. Page 107 of 128
AGUIdehouse MA Heat Pump Incentive Study Survey Guide

One of the main types of heat pumps for homes is:

[IF A10 =1, DISPLAY CENTRAL HEAT PUMPS TEXT AND IMAGE]

Central Air Source Heat Pumps: Central heat pumps are a common replacement for a central
heating or cooling system. The outdoor units are often larger and provide heating and cooling
through the ducts of a home/building to a register (see image) located in the floor, ceiling, or
wall of each room that is conditioned.

Central Heat Pump lllustration

REGISTER

Register Image

AU
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[IF A10 =2 or 98, DISPLAY MINI-SPLIT (DUCTLESS) HEAT PUMPS TEXT AND IMAGE]
Mini-Split (Ductless) Air Source Heat Pumps: For heating/cooling specific rooms. Most
commonly, mini-split heat pumps have indoor units (ductless heads) that are mounted high on
the wall (see image). They have refrigerant lines between the indoor unit and the outdoor unit.

Indoor Ductless Mini-Split Head

—

Outdoor Mini-Split Heat Pump

[DISPLAY DISPLACEMENT DEFINITIONS FOR ALL]
Within the offerings from the Sponsors of Mass Save, households can install heat pumps in one
of two displacement scenarios - partial and full displacement.

Partial displacement scenario — the existing heating system remains in place, but an
integrated control system is installed to prioritize using the heat pump during milder
temperatures. The control system automatically switches to the backup system, typically fossil
fuel based, when needed, typically in colder conditions or when extra heat is needed. This
approach allows homeowners to benefit from the efficiency of heat pumps while retaining their
existing system for peak heating needs.

Full displacement scenario — the existing system is removed or disconnected and all heating
needs are met with (a) heat pump(s).
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This section presents hypothetical scenarios in which you are [ASSIGNED_TEST_DISPLACE]
replacing your current heating system with a [IF A10=1, DISPLAY “central heat pump”, ELSE
DISPLAY “mini-split heat pump”]. Please assume you are making this decision at the time
you purchased or installed your [MEASURE_UPGRADE] upgrade. Each scenario will show a
different level of out-of-pocket customer cost. In each scenario, the calculation of the out-of-
pocket cost is determined by the size of your home to ensure the system provides adequate
heating and cooling capacity.

[IF PRE_EXISTING_FUEL_TYPE = “natural gas”, CONTINUE, ELSE SKIP TO NEXT
BLOCK OF TEXT]

Because of your current fuel type, installing a heat pump in your home may not lead to savings
on your energy bills at this time.

[IF PRE_EXISTING_FUEL_TYPE = “oil” OR “propane”, CONTINUE, ELSE SKIP TO C1]
In this hypothetical scenario, your estimated average annual bill savings from switching to a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”] are:
IF PRE_EXISTING_FUEL_TYPE = “oil”

o |IF ASSIGNED_TEST_DISPLACE = fully AND A10= 1, “$275”

o IF ASSIGNED_TEST_DISPLACE = partially AND A10= 1, “$82”

o |IF ASSIGNED_TEST_DISPLACE = fully AND A10=2 OR 98, “$303”

o |IF ASSIGNED_TEST_DISPLACE = partially AND A10 =2 OR 98, “$300”
IF PRE_EXISTING_FUEL_TYPE = “propane”

o |IF ASSIGNED_TEST_DISPLACE = fully AND A10= 1, “$510”

o |IF ASSIGNED_TEST_DISPLACE = partially AND A10= 1, “213”

o |IF ASSIGNED_TEST_DISPLACE = fully AND A10=2 OR 98, “$838”

o |IF ASSIGNED_TEST_DISPLACE = partially AND A10 =2 OR 98, “$736”

[PROGRAMMER NOTES:

Please round all final values in this section to the nearest hundred before piping-in.
Randomize start price - ~a third will start with [COST — BASE_REBATE], another third will
start with [COST — REBATE_125PCT], and the last third will start with [COST -
REBATE_75PCT].

If respondent answers yes, the next question will ask about the out-of-pocket cost with a
rebate that’s 25% lower. If respondent answers no, the next question will ask about the
out-of-pocket cost with a rebate that’s 25% higher. Respondents will be asked at most
four WTP questions.]

Page B-20



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. Page 110 of 128
‘ Guidehouse MA Heat Pump Incentive Study Survey Guide

C1. Would you have been willing to pay [START] out-of-pocket (after rebates) for a [IF A10=1,
DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF C1 =YES]

C2. Would you have been willing to pay [START_75] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF C2 = YES]

C3. Would you have been willing to pay [START_50] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump’],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF C3 = YES]

C4. Would you have been willing to pay [START_25] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump’],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF C1 = NO]

C5. Would you have been willing to pay [START_125] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF C5 = NO]

C6. Would you have been willing to pay [START_150] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure
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[IF C6 = NO]

C7. Would you have been willing to pay [START_75] out-of-pocket (after rebates) for a [IF
A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-split heat pump”],
[ASSIGNED_TEST_DISPLACE] replacing your previous system?

1. Yes
2. No
98. Don’t know/Not sure

[IF REBATE_150PCT =2 OR 98 CONTINUE, ELSE SKIP TO C10]

C8. What would you have been willing to pay for a [IF A10=1, DISPLAY “central heat pump”,
ELSE DISPLAY “mini-split heat pump”]?
1. Only as much or less than the upfront installation cost of my current system.
2. Other amount, [OPEN TEXT RESPONSE, VALIDATE NUMERIC]
3. 1 would not consider installing a heat pump under any circumstances. [SKIP TO D2]

[IF C8 =1, CONTINUE, ELSE SKIP TO C10]

C9. To the best of your abilities, please estimate the upfront installation cost of your current
system. [OPEN TEXT RESPONSE, VALIDATE NUMERIC]

C10. Is there anything else you would like to share about your willingness to pay for heat
pumps?
1. Yes, please elaborate: [OPEN TEXT RESPONSE]
2. No, nothing to add

Page B-22



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

. Page 112 of 128
‘ Guidehouse MA Heat Pump Incentive Study Survey Guide

B.4.5 Module D: Future Purchasing Decisions

D1. What would make a heat pump the best option for you? Select all that apply. [MULTIPLE
RESPONSE] [RANDOMIZE ORDER OF RESPONSE OPTIONS].

More education about heat pumps

Quick and easy installation process

Installation caused minimal disruption

Easier access to qualified installers

More customer reviews

A recommendation from my contractor

Less space required / better physical fit for my home

More financial support for required pre-installation work (e.g., insulation, electrical

work)

[DISPLAY IF ASSIGNED_TEST_DISPLACE = FULLY] The ability to keep my pre-

existing heating system

10. | would not consider installing a heat pump under any circumstances [MUTUALLY
EXCLUSIVE]

97. Other, please specify: [OPEN TEXT RESPONSE]

N>R WN =

©

[IF D1 =10 or C8 = 3, CONTINUE, ELSE SKIP TO MODULE E]

D2. Please elaborate on why you would not consider installing a heat pump under any
circumstances.
1. [OPEN TEXT RESPONSE, LARGE BOX]
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B.4.6 Module E: Financing

[IF D1 # 10 AND C8 # 3, CONTINUE, ELSE SKIP TO MODULE F]

These questions explore how financing might affect your decision to purchase a heat pump. For
this section, please assume you are buying the same type of heat pump in the same installation
scenario (e.g., full or partial displacement) as the previous rebate questions. In this context,
financing refers to loans that help reduce upfront costs by allowing you to pay over time. This
can make heat pumps more affordable by spreading costs out and potentially offsetting them
with future energy savings.

E1. Please choose the option that most accurately describes your situation, assuming the out-
of-pocket cost of a [IF A10=1, DISPLAY “central heat pump”, ELSE DISPLAY “mini-
split heat pump”], [ASSIGNED_TEST_DISPLACE] displacing your previous system was
[COST - BASE_REBATE]?

1. | would not be able to afford a heat pump without financing
2. | might be able to afford a heat pump without financing
3. | would be able to afford a heat pump without financing

E2. If multiple payment options were available for the heat pump, which of the following would
you be most inclined to select?
1. Pay up front in full to avoid any future loan payments
2. Use a zero or low-interest loan if the monthly payments are manageable

E3. How important are the following factors when considering financing options for a heat
pump, on a scale of 1-5 with 1 being not important at all and 5 being very important?
Variable Importance
E3A. Interest rate [1-5 SCALE, 1 is not at all important and
5 is very important]
E3B. Monthly payments
E3C. Loan terms (number of years)
E3D. Ease of application/approval
E3E. Loan provider

[IF E3A =4 or 5, CONTINUE, ELSE SKIP TO E5]

E4. Please enter the maximum interest rate you would be comfortable having to finance a heat
pump.
1. Maximum interest rate: [OPEN TEXT RESPONSE, FORCE NUMERIC, ALLOW
DECIMAL TO HUNDRETHS]
[IF E3B =4 or 5, CONTINUE, ELSE SKIP TO E6]

ES5. Please enter the maximum monthly payment you would be comfortable paying to finance a

heat pump.
2. Maximum monthly payments: [OPEN TEXT RESPONSE, FORCE NUMERIC WHOLE
NUMBERS]
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E6. How important are upfront rebates compared to loans when considering payment options
for heat pumps?
1-Rebates 2-Rebates 3-Rebates 4-Loans are 5-Loans are

are are slightly  and loans slightly significantly
significantly more are equally  more more

more important important important important
important

Relative
importance of
rebates and
loans
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B.4.7 Module F: Opt-In Ground Source Heat Pump Willingness to Pay

F1. Would you like to answer a set of optional questions about ground source heat pumps?
You will receive an additional $5 Tango e-gift card for completing these optional questions.
The additional questions should take less than 5 minutes to complete.

1. Yes
2. No

[IF F1 =1, CONTINUE, ELSE SKIP TO MODULE G]

Ground Source Heat Pumps: Ground source heat pumps use the ground’s heat to both heat
and cool the home. Ground source heat pumps are generally the most efficient heat pump
technology. Considerable excavation is required to install a ground source heat pump.

Ground Source Heat Pump — Full System lllustratio

This section presents hypothetical scenarios in which you are fully replacing your current
heating system with a ground source heat pump. Please assume you are making this decision
at the time you purchased or installed your [MEASURE_UPGRADE] upgrade. Each scenario
will show a different level of customer out-of-pocket cost. In each scenario, the calculation of the
out-of-pocket cost is determined by the size of your home to ensure the system provides
adequate heating and cooling capacity.

[IF PRE_EXISTING_FUEL_TYPE = “natural gas”, CONTINUE, ELSE SKIP to NEXT BLOCK
OF TEXT]

Because of your current fuel type, installing a heat pump in your home may not lead to savings
on your energy bills at this time.

[IF PRE_EXISTING FUEL TYPE = “oil” or PRE_EXISTING FUEL TYPE = “propane”,
CONTINUE, ELSE SKIP to F2]

In this hypothetical scenario, your estimated average annual bill savings from switching to a
ground source heat pump are:

[IF PRE_EXISTING FUEL TYPE = “oil”, DISPLAY $505]

[IF PRE_EXISTING FUEL TYPE = “propane”, DISPLAY $783]
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PROGRAMMER NOTE:

GSHP_Cost = (EQUIPMENT_UPFRONT_COST * TONNAGE_FACTOR *
SQUARE_FOOTAGE_FACTOR)

e EQUIPMENT_UPFRONT_COST = 14876

e TONNAGE_FACTOR=2.13

e SQUARE_FOOTAGE_FACTOR - Determined by the specified square footage of

their home in question A11
o IF A11 =“Less than 1,000 square feet”’, SQUARE_FOOTAGE_FACTOR =1

IF A11 = 1,000, SQUARE_FOOTAGE_FACTOR =1
IF A11 = 1,500, SQUARE_FOOTAGE_FACTOR =1.5
IF A11 = 2,000, SQUARE_FOOTAGE_FACTOR =2
IF A11 = 2,500, SQUARE_FOOTAGE_FACTOR =2.5
IF A11 = 3,000, SQUARE_FOOTAGE_FACTOR =3
IF A11 = 3,500, SQUARE_FOOTAGE_FACTOR = 3.5
IF A11 = 4,000, SQUARE_FOOTAGE_FACTOR =4
IF A11 = 4,500, SQUARE_FOOTAGE_FACTOR =4.5
IF A11 = “Greater than 4,500 square feet”, SQUARE_FOOTAGE_FACTOR =
5]

O O O O O O O O O

[PROGRAMMER NOTES:
Please round all final values in this section to the nearest hundred before piping-in.

Randomize start price - ~a third will start with [GSHP_COST - 15000], another third will
start with [GSHP_COST - 18750], and the last third will start with [GSHP_COST - 11250].

If respondent answers yes, the next question will ask about the out-of-pocket cost with a
rebate that’s 25% lower. If respondent answers no, the next question will ask about the
out-of-pocket cost with a rebate that’s 25% higher. Respondents will be asked at most
four WTP questions.]

F2. Would you be willing to pay [GSHP_START] out-of-pocket (after rebates) for a ground
source heat pump, fully replacing your previous system?
1. Yes
2. No
3. Don’t know/Not sure

F3. Would you be willing to pay [GSHP_75PCT] out-of-pocket (after rebates) for a ground
source heat pump, fully replacing your previous system?
1. Yes
2. No
3. Don’t know/Not sure

F4. Would you be willing to pay [GSHP_50_PCT] out-of-pocket (after rebates) for a ground
source heat pump, fully replacing your previous system?
1. Yes
2. No
3. Don’t know/Not sure
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F5.

F6.

Would you be willing to pay [GSHP_125PCT] out-of-pocket (after rebates) for a ground
source heat pump, fully replacing your previous system?

1. Yes

2. No

3. Don’t know/Not sure

Would you be willing to pay [GSHP_150PCT] out-of-pocket (after rebates) for a ground
source heat pump, fully replacing your previous system?

1. Yes

2. No

3. Don’t know/Not sure

[IF F6 # 1, CONTINUE, ELSE SKIP TO F9]

F7.

What would you have been willing to pay for a ground source heat pump?
1. Only as much or less than the upfront installation cost of my current system.
2. Other amount, [OPEN TEXT RESPONSE, VALIDATE NUMERIC]
3. | would not consider installing a ground source heat pump under any circumstances.

[IF RESPONDENT DID NOT ANSWER C9 and F7 =1, CONTINUE, ELSE SKIP TO F9]

F8.

F9.

To the best of your abilities, please estimate the upfront installation cost of your current
system. [OPEN TEXT RESPONSE, VALIDATE NUMERIC]

Is there anything else you would like to share about your willingness to pay for ground
source heat pumps?

1. Yes, please elaborate: [OPEN TEXT RESPONSE]

2. No, nothing to add
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B.4.8 Module G: Demographics

The survey is almost complete. We have a few more questions about your household. You may
skip questions you prefer not to answer.

G1. Do you own or rent your home?
1. Own
2. Rent

G2. Please select the range of years in which your home was built.
2020 or later
2010 to 2019
2000 to 2009
1990 to 1999
1980 to 1989
1970 to 1979
1960 to 1969
1950 to 1959
1940 to 1949
10 1939 or earlier
98. Don’'t know

CoNoGORrWN =

G3. Which of the following best describes your current type of housing? Please select one.
Single family (stand-alone home with no adjacent walls to another house)
Duplex

Triple decker (e.g., three story house with each floor being a separate unit)
Townhouse or row house (adjacent walls to another house)
Apartment/condo in a 2-unit building

Apartment/condo in a 3-4-unit building

Apartment/condo in a 5-9-unit building

Apartment/condo in a 10-19-unit building

Apartment/condo in a 20+ unit building

10 Manufactured home or mobile home

97. Other, please describe: [OPEN TEXT RESPONSE]

©CoONOORWN =~

G4. How many individuals typically occupy this home? Enter zero if appropriate. Please not this
question is optional.

Occupant Type Number

Children, under 18 [RECORD NUMBER]
Adults, 18 to 65 [RECORD NUMBER]
Adults, 65 and older [RECORD NUMBER]
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G5. What is your highest level of education?
1. Less than 9" grade
2. Some high school (9" through 12" grade, no diploma)
3. High school graduate (includes equivalency)
4. Some college or associate’s degree
5. Bachelor's degree
6. Postgraduate degree
99. Prefer not to answer

G6. How old are you?

1. Under 20 years of age
2. 20-29 years of age
3. 30-39 years of age
4. 40-49 years of age
5. 50-59 years of age
6. 60-69 years of age
7. 70-79 years of age
8. 80-84 years of age
9. 85 years or older
99. Prefer not to answer

G7. What was your estimated total annual household income reported in 2024 before tax?
Less than $50,000
$50,000-$74,999
$75,000-$99,999
$100,000-$124,999
$125,000-$149,999
$150,000-$174,999
$175,000-$199,999
$200,000-$224,999
. $225,000-$249,999
10. $250,000 or more
99. Prefer not to answer

CoONOORWN =~
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B.4.9 Module H: Feedback

H1. Is there any other feedback on your experience with the programs offered through the
Sponsors of Mass Save that you would like to share?
1. Yes, please elaborate: [OPEN TEXT RESPONSE]
2. No

H2. Are you willing to be further contacted on this subject?
1. Yes, please provide your email address: [OPEN TEXT RESPONSE]
2. No

H3. This concludes the survey that we have prepared for you today. Please provide the email
address you would like your e-gift card sent to.
1. Please provide your email address for your $20 e-gift card: [OPEN TEXT
RESPONSE]
2. 1 do not wish to receive an e-qift card

CLOSE: Thank you for your time. If you opted for an e-gift card, you can expect to receive it
directly from noreply@tangocard.com in 1-2 business days.

If you have any questions about this survey or how your responses to this survey will be used,
please contact surveyinfo@guidehouse.com.
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Appendix C. Additional Survey Results

C.1 Awareness

As outlined in the methodology section, customers who recently installed a new heating system
were surveyed to understand why they chose not to install a heat pump. The survey explored
awareness of heat pumps, as well as knowledge of rebates and financing options offered by
Mass Save, alongside other questions aimed at gauging perceptions and willingness to adopt a
heat pump.

Overall, the majority of respondents demonstrated at least some awareness of heat pumps.
Approximately half reported being somewhat familiar and having a general understanding of
what heat pumps are, 20% reported being very familiar, while only 6% indicated they had never
heard of them. These findings are unsurprising given the survey targeted customers who had
recently replaced their heating systems, suggesting they likely encountered heat pumps during
their decision-making process. Figure C-1 presents the full breakdown of respondent awareness
levels.

Figure C-1. Before today, how familiar were you with heat pumps? (n=441)
60%
50%
50%

40%

30%
23%
20%
20%

Percentage of Respondents

10% 6%

0%

Not at all familiar, I've  Only slightly familiar, I've Somewhat familiar, I've Very familiar, | know a lot
never heard of heat  heard the term but don't heard of heat pumps and  about heat pumps
pumps know much about them have some idea of what
they are

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data
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Respondents who indicated they are at least slightly familiar with heat pumps were asked if they
are aware that Mass Save offers rebates for heat pumps. Aimost 80% of these respondents
were aware of the incentives as shown in Figure C-2 below.

Figure C-2. Were you aware that the Sponsors of Mass Save offer rebates for heat
pumps? (n=413)

Yes, | was aware

77%

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data

All respondents were also asked about their awareness of the Mass Save HEAT Loan. While
most were familiar with the program, only 47% reported using it for their recent heating system
upgrade. Among those aware of the HEAT Loan, 80% understood that it could be used to
finance heat pumps, representing 56% of all respondents. As shown in Figure C-3, these
findings highlight an opportunity to increase awareness of the HEAT Loan and its specific
applicability to heat pump installations.

Figure C-3. The Mass Save HEAT Loan provides 0% financing to help Massachusetts
residents pay for eligible energy-efficient home upgrades. Before today, were you
familiar with the HEAT Loan? (n=441)

30% Yes, | was aware of the HEAT Loan
and | used the HEAT Loan for my

heating system upgrade

47% = Yes, | was aware of the HEAT Loan
but did not use the HEAT Loan for
my heating system upgrade

= No, | have never heard of the HEAT
Loan

23%

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data
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C.2 Interest Rate and Monthly Payment Preferences

When asked about the maximum interest rate they would accept, 39% of respondents indicated
0% interest, which aligns with the current HEAT Loan offering (Figure C-4). On average,
customers were comfortable with 1.78% interest.”® When asked what the maximum monthly
payment that they would be comfortable paying, 41% answered $180 or less, with the overall
average being $223 (Figure C-5).

Figure C-4. Please enter the maximum interest rate you would be comfortable having to
finance a heat pump. (n=280)

45%
39%

40% 36%

35%

30%

25%

20%

15% 13%

10%
10%

Percentage of Respondents

5%
0%

1% 0% 1%

[0%)] [01%-1.7%] [1.7%-3.4%] [34%-5.1%] [5.1%-6.8%] [6.8%-8.5%] [8.5%-10.2%]

Source: Guidehouse analysis of non-heat pump customer survey data

Figure C-5. Please enter the maximum monthly payment you would be comfortable
paying to finance a heat pump. (n=228)

50%
44%
S 40%
©
S 35%
Q.
2 30%
i
= 25%
Q 20%
£ 15% 13%
10%
5%
0%

Percent

0% 0% 1%

[$1-$180] [$180-$360]  [$360-$540]  [$540-$720]  [$720-$900]  [$900-$1,080]

Source: Guidehouse analysis of non-heat pump customer survey data

73 The US prime interest rate at the time the customers received a rebate for a non-heat pump measure (2022-2023)
was between 3.5% (March 2022) and 8.5% (July 2023). Customers were not presented with this information in the
survey.
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Appendix D. Survey Respondents’ Demographic Information

This section provides the demographic characteristics of survey respondents, offering insight
into the composition of the surveyed population. Please note that all demographic questions
were optional and responses reflect only those respondents who chose to provide this
information.

Almost all (99%) of respondents reported owning their home (n=437). The survey also
comprised a high percentage of older homes, with 25% of the respondents’ built before 1939
and only 3% since 2010.

Figure D-1. Please select the range of years in which your home was built. (n=437)

30%

25%
25%

20%

o 14%
15% ° 12% 1% 13%

10% 9% 7%

o 5%
5% 2%

Percentage of Respondents

1% 0%

0%

1939 0or 1940to 1950to 1960to 1970to 1980to 1990to 2000to 2010to 2020 or Don't
earlier 1949 1959 1969 1979 1989 1999 2009 2019 later know

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data
Almost all respondents live in single-family homes.

Figure D-2. Which of the following best describes your current type of housing? Please
select one. (n=435)

,, 100% 95%
€ 90%
2 80%
5 70%
@ 60%
& 50%
‘5 40%
o 30%
& 20%
& 10% 2% 1% 1% 1%
S 0%
o Single family Duplex Apartment/condo in Townhouse or row Other
(stand-alone home a 2-unit building  house (adjacent
with no adjacent walls to another
walls to another house)
house)

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data

Page D-1



AGuidehouse

D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
April 1, 2026, Compliance Filing
Attachment 2

Page 125 of 128

MA Heat Pump Incentive Study Survey Guide

The average reported household size is 3.0 (n=405), 41% of homes have children under 18,
28% of homes have seniors 65+, 81% have adults 18-65.

Figure D-3. How many individuals typically occupy this home? Enter zero if appropriate.

35%
30%
25%
20%
15%
10%

5%

Percentage of Respondents

0%

32%

(n=405)

3 4
Number of Occupants

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data

Nearly half of respondents had a postgraduate degree.

Figure D-4. What is your highest level of education? (n=418)

60%

o
S
X

40%

30%

20%

Percentage of Respondents
2
X

o
X

49%

37%
12%
]
Less than 9th Some high High school Some college or  Bachelor's Postgraduate
grade school (9th graduate associate's degree degree
through 12th (includes degree
grade, no equivalency)
diploma)

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data
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Most respondents were between 30 and 69.

Figure D-5. How old are you? (n=418)

Under 20 years of age
20-29 years of age
30-39 years of age
40-49 years of age 22%

50-59 years of age

60-69 years of age 22%

70-79 years of age

80-84 years of age

85 years or older

0% 5% 10% 15% 20% 25%
Percentage of Respondents

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data

A large percentage of respondents (over 25%) reported annual household incomes of greater
than $250,000.

Figure D-6. What was your estimated total annual household income reported in 2024
before tax? (n=268)

Less than $50,000
$50,000 - $74,999
$75,000 - $99,999
$100,000 - $124,999
$150,000 - $174,999
$175,000 - $199,999
$200,000 - $224,999

$250,000 or more 27%

0% 5% 10% 15% 20% 25% 30%
Percentage of Respondents

Source: Guidehouse analysis of Non-Heat Pump Customer Survey Data
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Appendix E. Survey Heat Pump Calculations

In the WTP module of the survey, net costs are presented to respondents based on the
technology scenario (full or partial displacement, central or mini split heat pump) and the
respondent’s home size. Table E-1 below shows how heat pump costs are calculated and
presents an example calculation for a 2,246 square foot home, the average home size in the
MA CT Heat Pump Metering Study. Note that the net cost presented represents the installation
(equipment and labor) cost for a heat pump. The tested rebates are based only on the per ton
rebates offered through Mass Save and not apply any rebate cap in order to test the full range
of rebates for all customers.

Table E-1. Heat Pump Net Cost Calculation for WTP Survey Module

Example calculation for a 2,246 square foot
home
Rebates to
Upfront 2022-2024 Out-of- Test Net Prices to
Mass Save Pocket Eno Test
Technology | Cost Tons/1,000 . Low: 50% of es
Scenario ($/Ton) | SF(b) REIEED Costia o current (d) Low: (a-e)
(Market * home SF) i . o
(a) Rate) ©) High: 150% of | High: (a - d)
current (e)
$3,000/ton
Central HP ’ $1,500/ton - $13,600 -
$7,781 1.85 up to $32,330 ’ ’
FD $10,000 $4,500/ton $26,100
$1,250/ton
Central HP ’ $625/ton - $21,800 -
$7,781 1.64 up to $28,660 ’
PD $10,000 $1,875/ton $26,400
e $3,000/ton
Mini-Split ’ $1,500/ton - $6,700 -
$6,029 1.94 up to $26,270 ’ ’
HP FD $10,000 $4,500/ton $19,700
- . $1,250/ton
Mini-Split ’ $625/ton - $15,000 -
$6,029 1.61 up to $21,801 ’
HP PD $10,000 $1,875/ton $19,600
$7,500 -
$15,000 per ; $48,700 -
GSHP FD $14,876 | 2.13 horme $71,166 ﬁngn,SOO per $63.700

Source: Guidehouse analysis using MA Incremental Cost Research Study for the Upfront Cost and MA and CT Heat

Pump Metering Study for the tons/1,000 SF.
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