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MEMORANDUM

TO: PA Staff and EEAC Representatives of the Heat Pump Market Effects Working Group
From: sam Manning and Ferit Ucar, NMR; Ari Stern and Mimi Goldberg, DNV

CC: Monica Nevius, NMR and Mersiha McClaren, DNV

Date: may 21, 2024

Re: 2022 Massachusetts Heat Pump Market Size & Share Estimates
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Introduction

As part of the Heat Pump Market Effects Indicators Baseline (MA22X06-B-HPMEIB) study, the
evaluation team of NMR Group and DNV sized the Massachusetts 2021 space conditioning and
water heating markets and estimated the percentages of sales that comprised residential and
commercial heat pumps (i.e., market shares). Residential and C&l systems are split by customer
type rather than by capacity (i.e., C&l systems include residential-duty systems installed in C&l
locations).The evaluation team also assessed changes in heat pump sales from 2021 to 2022.
Neither sizing the 2022 market nor tracking the trend in heat pump and non-heat pump market
shares from 2021 to 2022 was among the goals of either the Heat Pump Market Effects Indicators
Baseline (MA22X06-B-HPMEIB) study or the related study Interim Heat Pump Market Effects
Indicators (MA23X18-B- INTERIMHP).

To address stakeholders’ interest in knowing more about the 2022 markets, the evaluation team
undertook an add-on task to estimate the 2022 shares of heat pumps among all residential and
C&l space conditioning and water heating sales in Massachusetts. This memorandum presents
the results.

This add-on work did not include any new primary data collection. The evaluation team leveraged
the data already collected as part of the MA22X06-B-HPMEIB and MA23X18-B-INTERIMHP
studies.

Since few C&l heat pump water heaters (HPWHSs) were sold in 2021, there was very limited data
available for C&l HPWHSs from the MA22X06-B-HPMEIB study. As a result, the evaluation team
could not size the market for C& HPWHs in 2022. However, findings from the MA22X06-B-
HPMEIB study indicate that the C&l HPWH share of the market has grown since 2021: most
interviewed C&l installers indicated that their companies started installing HPWHSs in 2022 or
2023, and program tracking data shows that the number of program-supported C&l HPWHSs
increased from 0 in 2021 to 20 in 2022.

The Heat Pump Market Effects Indicators Update PY2023 (MA24X26-B-MEI2023) study that is
currently underway will size the markets for 2023 and gather data on percentage changes in sales
from 2022 to 2023. This information can be used to update 2022 market size estimates at a later
date.

LIMITATIONS TO VALIDITY

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

¢ Residential and C&l ducted and ductless heat pump sales growth estimates from 2021 to
2022 are based on participating distributor and participating installer interviews,
respectively, from the MA22X06-B-HPMEIB study. These estimates may not represent
the entire market.

o Estimates of the percentage of heat pumps that displaced fossil fuel equipment are based
on participating residential and C&l customer surveys conducted for the MA22X06-B-
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HPMEIB study. The sample size was small for the C&l customer survey. These estimates
may not represent the entire population of customers.

e Displacement of fossil fuel equipment by heat pumps isn’'t necessarily one-for-one,
whether the analysis uses tons or number of compressors.

e The C&l analysis also required assumptions about the 2022 distribution of reasons for
heat pump installation, as there was no C&l survey of 2022 heat pump participants.
Specifically, the analysis assumed that the distribution of reasons for installing heat pumps
was the same as the distribution in 2021.

e The C&l analysis assumes that all C&l heat pumps that replaced cooling equipment
replaced central cooling equipment. This is because the MA22X06-B-HPMEIB C&l
customer survey did not ask about the types of cooling equipment that customers replaced
with heat pumps. The residential analysis relied on adjustments from additional sources
to determine the number of central air conditioning systems replaced by new heat pump
installations.
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Section1 Residential 2022 Market Sizing

1.1 METHODOLOGY

To estimate 2022 market shares of residential heat pump equipment in terms of units and capacity
(tons), the evaluation team first estimated 2022 residential sales for space heating, central
cooling’, and water heating equipment. This was done by leveraging the 2021 market sales
estimates by equipment type that were developed as part of the MA22X06-B-HPMEIB study and
factoring in the growth in heat pump sales from 2021 to 2022 as reported by the interviewed
distributors. The evaluation team derived 2021 market estimates for residential-grade equipment
installed in residential settings using a combination of bottom-up approaches from multiple
sources. These included the Massachusetts Residential Building Use and Equipment
Characterization Study?, the 2020 Residential Energy Consumption Survey (2020 RECS)
microdata for Massachusetts, and Heating, Air-conditioning & Refrigeration Distributors
International (HARDI) sales data that the evaluation team purchased from CoMetrics. A full
methodology for residential market sizing can be found in Section 6 of the MA22X06-B-HPMEIB
study.

1.1.1 Estimating 2022 Heat Pump Market Sales

For the MA22X06-B-HPMEIB study, the evaluation team interviewed distributors and installers to
obtain their estimates of percentage changes in sales from 2021 to 2022 for ducted air-source
heat pump systems (ASHPs), ductless ASHPs, and heat pump water heaters (HPWHSs). To
estimate 2022 heat pump market sales, the Team applied these reported percentage change in
sales to the 2021 market size estimates from the MA22X06-B-HPMEIB study, as shown in Table
1.

This approach assumes that the interviewed participant distributors were representative of the
entire market (i.e., including non-participants). The evaluation team used the distributor estimates
to determine the 2021 to 2022 increase in residential sales for ducted and ductless ASHPs and
HPWHs for the following reasons:

o Of all the market actors, distributors provided the most complete and granular information.

¢ While manufacturers would be expected to have the broadest view of changes from 2021
to 2022, they could not provide the level of granularity obtained from distributors. The
distributors’ estimates of air source heat pump sales growth were closer to those of the
manufacturers than the installers’ estimates were.

o As noted above, participating distributors would likely have a better view than participating
installers of the breadth of system types sold and subsequently installed in Massachusetts.

' Central cooling systems include central air conditioners, ducted heat pumps, and ductless heat pumps.
2https://ma-eeac.org/wp-content/uploads/Residential-Building-Use-and-Equipment-Characterization-Study-
Comprehensive-Report-2022-03-01.pdf
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e As Section 6.1 of the MA22X06-B-HBMIEB report describes, the interviewed participant
distributors reported selling between 16% and 78% of the capacity in the 2021
Massachusetts market sales estimate, varying by equipment type.

The change in heat pump unit sales from 2021 to 2022 isn’t necessarily the same as the increase
in capacity. So, the analysis had to factor in the change in average capacity of heat pump systems
installed from 2021 to 2022. The Team analyzed equipment capacity data from the 2021 program
tracking data to inform the 2021 market estimates in terms of capacity. We compared these results
to the 2022 program tracking capacity data and found that average capacity increased from 2021
to 2022 for both ducted and ductless ASHPs. Therefore, in addition to applying the distributor-
reported increase in unit sales between 2021 and 2022, we also applied the observed system
capacity growth rate to develop estimates of 2022 heat pump sales in terms of capacity. Table 1
presents the key inputs used to estimate 2022 market-level heat pump sales.

Table 1: Key Inputs for Calculating 2022 Market Level Heat Pump Sales

Equipment Type 2021 Sales Increase in Unit Sales Increase in Average
from 2021 to 2022 Capacity from 2021
Unit Ton to 2022
Ducted ASHP 8,936 27,891 10% 8.7%
Ductless ASHP 38,409 89,348 34% 5.4%
HPWH 3,009 N/A 41% N/A

1.1.2 Estimating 2022 Fossil Fuel Heating Equipment

The MA22X06-B-HPMEIB study did not ask distributors or installers to estimate the change in
fossil fuel heating equipment sales from 2021 to 2022. Therefore, the Team used a different
methodology to estimate the 2022 market-level sales for fossil fuel heating equipment. This
approach relied on the following assumptions:

1. All fossil fuel heating equipment sold in 2021 for installation in existing residential spaces
replaced existing fossil fuel heating equipment.

2. The total existing fossil fuel heating capacity replaced market-wide (by a combination of
fossil fuel and HP equipment) remained the same in 2022 as in 2021.

3. For each heat pump equipment type, the percentage of total sales that replaced existing
fossil fuel heating equipment was the same in 2022 as in 2021.

4. The average capacity of fossil fuel equipment did not change between 2021 and 2022.3

Figure 1 illustrates how the Team calculated the 2022 fossil fuel heating capacity sold. The Team
added the 2021 fossil fuel heating capacity/units sold from the MA22X06-B-HPMEIB study market
sizes estimates (A) and 2021 heat pump capacity/units replacing fossil fuel heating (B) to get the
total capacity/units of existing fossil fuel systems replaced in 2021(C). The Team assumed the

3 In principle, we could have looked at change in fossil fuel heating system capacity in the program data. The Team
didn’t see a need to do this because we didn’t expect to see a change in the average capacity of fossil fuel
equipment.
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same amount of existing fossil fuel capacity/units was replaced in 2021 (C) as was replaced in
2022 (D). The Team then subtracted the 2022 heat pump capacity/units that replaced fossil fuel
equipment (E) from 2022 fossil fuel capacity/units replaced (D) to get the 2022 fossil fuel
capacity/units sold (F). The 2022 heat pump capacity/units that replaced fossil fuel equipment (E)
was estimated by applying the same percentages of heat pumps that replaced fossil fuels in 2021
to the 2022 estimates of heat pump sales.

Figure 1: 2022 Fossil fuel Market Sales Estimate lllustrative Example

E. 2022 Heat Pump
Capacity Replacing
Fossil Fuel Heating

A. 2021 Fossil Fuel
Capacity Sold

F. 2022 Non-HP
Capacity Sold

B. 2021 Heat Pump
Capacity Replacing
Fossil Fuel Heating

To estimate the percentage of installed residential heat pump capacity/units in 2021 that replaced
fossil fuel heating systems, the Team used a combination of customer survey data from the
MA22X06-B-HPMEIB study and the 2021 and 2022 program tracking data. The residential
customer survey asked the following question:

SHC3. What was the main intended heating purpose of the new heat pump you installed?
[SINGLE RESPONSE]

To heat a space that did not have heating

a.
b. To replace an existing heating system

13

To add more heating to a space that already had heating

Other (please specify) [TEXT ENTRY BOX]

Q

e. Don't know
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The Team used the proportion of customers who replaced an existing heating system or installed
an ASHP to increase the efficiency over their previous equipment (SHC3, answer “b” and recoded
“other” responses) to estimate the potential ASHP sales that displaced fossil fuel equipment.
However, the Team did not assume that all these ASHP installations directly replaced fossil fuel
heating systems, since some customers may have replaced electric baseboards or older ASHPs.

Using the 2021 and 2022 program tracking data, the Team identified the proportion of full
displacement scenarios where ASHPs replaced electric versus fossil fuel equipment, and then
applied the average fossil fuel displacement rate for 2021 and 2022 to the subset of customers
who replaced their heating equipment with ducted and ductless ASHPs. These factors were used
to determine the proportion of ASHP capacity/units that replaced fossil fuel equipment in both
2021 and 2022 (Table 2).

Table 2: Estimated Percentage of Heat Pumps that Replaced Fossil Fuel Systems

Equipment Type 2021 ASHP 2022 ASHP Proportion of
customers customers ASHPs displacing
replacing replacing fossil fuel
equipment equipment equipment

Ducted ASHP 63% 76% 55%

Ductless ASHP 34% 49% 38%

1.1.3 Estimating 2022 Central Cooling Equipment

The evaluation team took a similar approach to determining the amount of central air conditioner
capacity/unit sales displaced by ducted and ductless ASHP sales as for heating, but with some
slight deviations. The Team used the results from the residential customer survey question SHCG,
which asked about the primary purpose of the newly installed cooling equipment in a fashion
similar to how SHC3 asked about heating equipment. However, the survey did not ask about the
pre-existing cooling system.

Without information on the previous cooling equipment type, the Team could not leverage the
program tracking data as a proxy to determine the proportion of ASHPs that replaced central air
conditioners. Instead, the Team used results from the 2021 Energy Optimization Fuel
Displacement Impact and Process Study (MA20R24-B-EOEVAL)*to estimate the proportion of
ducted and ductless ASHP installations that replaced an existing central air conditioner. The
proportion displacing an existing central air conditioner was 24% for ductless ASHPs and 90% for
ducted ASHPs.

Note that the 2021 heat pump cooling market share estimates excluded non-central air
conditioners such as room air conditioners from the calculations. Similarly, the 2022 approach
also excludes non-central air conditioners from the cooling market share estimates.

4 Guidehouse. 2021. Energy Optimization Fuel Displacement Impact and Process Study (MA20R24-B-EOEVAL)
Final Report. https://ma-eeac.org/wp-content/uploads/MA20R24-B-EOEval_Fuel-Displacement-Report 2021-10-
13_Final.pdf
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1.1.4 Estimating 2022 Water Heating Equipment

The 2021 market sizing estimated sales of HPWH and sales of all other residential water heating
equipment types. As with heating and cooling, the approach to determining the amount of non-
heat pump water heaters displaced by HPWH sales leveraged customer survey data. However,
relevant water heating question response data was available only from 2022 participants.
Question WCHO of the residential customer survey asked customers to indicate what type of
water heater their new water heater had replaced. The Team used the percentage of 2022
participating customers who reported having installed a new HPWH to replace a previously
installed HPWH (16%) or who said the HPWH did not replace an existing water heater (6%) to
determine the proportion of HPWH sales that replaced an existing non-heat pump water heater.
Given that the market estimates included both fossil fuel and electric resistance water heaters,
this approach did not require any additional adjustments to account for HPWH sales replacing
specific other types of water heating equipment.

1.2 RESULTS

Table 3 compares the results from the approach to estimate 2022 heating equipment market size
with the 2021 findings from the MA22X06-B-HPMEIB study. Overall, heat pump heating market
shares in terms of units are estimated to have increased from 25% in 2021 to 31% in 2022. In
terms of capacity, heat pump heating shares are estimated to have increased from 12% in 2021
to 16% in 2022.

Table 3: 2021 and 2022 Massachusetts Market Shares — Residential Heating

2021 Share 2022 Share
Equipment
Type Ton Unit Ton Unit Ton
Ducted 8936 27891 9830 33353  46% 2.8% 4.9% 3.3%
ASHP
ggﬂfss 38,409 89348 51468 126211  19.9% 90%  256%  12.4%

Total ASHP 47,345 117,239 61,298 159,564 24.6% 11.8% 30.5% 15.6%

Fossil Fuel

. 145,458 877,113 139,944 861,217 75.4% 88.2% 69.5% 84.4%
Heating

192,803 994,352 201,242 1,020,781 100%

Table 4 shows the results for central cooling equipment. Overall heat pump cooling share in units
sold is estimated to have increased from 34% in 2021 to 40% in 2022. Heat pump cooling shares
of capacity are estimated to have increased from 32% in 2021 to 40% in 2022.
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Table 4: 2021 and 2022 Massachusetts Market Shares — Residential Cooling

2021 Share 2022 Share

Equipment

Type Ton Unit Ton Unit Ton
zgﬂ‘;d 8936 27,891 0,830 33,353 6.4% 7.6% 6.5% 8.3%
Q;ﬁ'sss 38,409 89348 51468 126211  27.4%  243%  33.9%  31.4%
Total ASHP 47,345 117,239 61,298 159,564  33.8%  31.8%  40.4%  39.6%
gi:g:i'oﬁ"i;g 02,765 250938 90,526 242,893  66.2%  682%  59.6%  60.4%
Total 140,110 368,177 151,823 402,457  100%  100%  100%  100%

Table 5 presents results for the central cooling analysis for residential ducted cooling equipment
only. Per the table, we estimate that the ducted heat pump cooling share of residential ducted
cooling market in units sold increased slightly from 9% in 2021 to 10% in 2022. We estimate that
the ducted heat pump cooling share in terms of capacity also increased slightly, from 10% in 2021
to 12% in 2022. This suggests that ducted ASHP sales displacing central air conditioning
equipment sales is an area where there is substantial room for growth.

Table 5: 2021 and 2022 Massachusetts Market Shares — Residential Ducted

Cooling
Equipment 2021 2022 2021 Share 2022 Share
Type Unit Ton Unit Ton Unit Ton Unit Ton
Ducted ASHP 8,936 27,891 9,830 33,353 8.8% 10.0% 9.8% 12.1%
Central Air

Conditioning 92,765 250,938 90,526 242,893 91.2% 90.0% 90.2% 87.9%

101,701 278,829 100,356 276,246 100% 100% 100% 100%

Table 6 presents the results for water heating equipment. Overall HPWH market share is
estimated to have increased from 2.3% in 2021 to 3.2% in 2022.

Table 6: 2021 and 2022 Massachusetts Market Shares — Residential Water Heating

Equipment Type 2021 (Units) 2022 (Units) 2021 Share 2022 Share
HPWH 3,009 4,243 2.3% 3.2%
Non-HPWH 128,498 127,536 97.7% 96.8%
Total 131,507 131,779 100% 100%
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Section2 C&l 2022 Market Sizing

2.1 METHODOLOGY

The C&l methodology mirrored the residential methodology. However, the Team had to make
additional assumptions since the C&l heat pump market lags the residential heat pump market
and has less available information. To estimate 2022 market shares of heat pump equipment, the
evaluation team first estimated 2022 heat pump equipment sales and 2022 fossil fuel heating
equipment sales by leveraging estimates of 2021 market sales by equipment type developed as
part of the MA22X06-B-HPMEIB study. The 2021 market sales estimates in the MA22X06-B-
HPMEIB study for C&l were derived using a bottom-up approach from a C&l customer survey
and on-site data collection effort that was part of the MA22C05-B-BSLN study. A full methodology
is included in the market sizing chapter of the MA22X06-B-HPMEIB report (Section 6).

2.1.1 Estimating 2022 Heat Pump Market Sales

As part of the MA22X06-B-HPMEIB, the Team asked distributors and installers about percentage
changes in sales from 2021 to 2022 for ducted air source heat pump systems (ASHPs), ductless
ASHPs, and variable refrigerant flow (VRF) HVAC systems. To estimate 2022 heat pump market
sales, the Team applied the percentage change in sales from market actor interviews to the 2021
market size estimates from the MA22X06-B-HPMEIB study, as shown in Table 7.

For ducted and ductless ASHPs, the 2021 increase in sales is based on C&l installer’s estimates,
while for VRFs the increase is based on distributor’s estimates. This is because distributors have
poor visibility into where the equipment they sell is installed while C&l installers could speak
specifically to changes in sales to C&l settings. Therefore, C&l installers can better estimate the
changes in sales of ducted and ductless ASHPs (which can serve both residential and C&l
customers) than are distributors. However, VRFs exclusively serve C&l customers. Since
distributors have better visibility of the overall market than installers, distributors can better
estimate the changes in VRF sales than are installers. This assumes that the participant
distributors and C&l installers we interviewed were representative of the entire market (i.e.,
including non-participants).

In contrast to the residential analysis, this approach assumes that the average capacity per heat
pump sold remained the same from 2021 to 2022. The Team explored adjusting the average
capacities by equipment type as in the residential side. The Team initially attempted to leverage
program tracking data. However, 2022 capacity data was available consistently only for heat
pumps , not for other types of equipment. Capacity data was very inconsistent in the 2021 data
and thus a reliable comparison was not possible. Given this, the Team conducted a sensitivity
analysis by calculating 2022 market size using the 2022 heat pump average capacities and
comparing the results to those based on 2021 heat pump average capacities. The resulting
market share estimates for each equipment type were nearly identical when using either 2021 or
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2022 capacities.® As adjusting for this negligible difference could lead to overconfidence in the
accuracy of results (i.e., false precision), we chose not to adjust the average capacities.

Table 7: Calculating 2022 Market Level Heat Pump Sales

Equipment 2021 Sales Increase in Sales 2022 Sales Source of
Type (Tons) from 2021 to 2022 (Tons) % Change
Ducted ASHP 4,583 40% 6,417 Installers
Ductless ASHP 917 42% 1,302 Installers
VRF 12,333 44% 17,760 Distributors

2.1.2 Estimating 2022 Fossil Fuel Heating Equipment Sales

For fossil fuel heating equipment, the MA22X06-B-HPMEIB study did not ask distributor or
installers to estimate the change in sales from 2021 to 2022. Therefore, the Team had to use
another methodology to estimate 2022 fossil fuel heating equipment market level sales. The
approach relied on the following assumptions:

1. All fossil fuel heating equipment sold in 2021 to installed in existing buildings replaced
existing fossil fuel heating equipment.

2. The total existing fossil fuel heating capacity replaced market wide (by a combination of
fossil fuel and HP equipment) was the same in 2022 as in 2021.

3. For each HP equipment type, the percentage of total sales that replaced existing fossil
fuel heating equipment was the same in 2022 as in 2021.

4. The average capacity of fossil fuel equipment did not change between 2021 and 2022.

Table 8 illustrates how the Team calculated the 2022 fossil fuel heating capacity sold. The Team
followed the same approach for the C&l fossil fuel systems.

Similar to the residential methodology, the Team used customer survey data from the MA22X06-
B-HPMEIB study to estimate the percentage of installed C&l heat pump capacity in 2021 that
replaced fossil fuel heating systems. The C&l customer survey asked respondents the following
question:

Q11. What was the intended primary heating purpose of the new [EQUIPMENT TYPE]
your organization installed? [SINGLE RESPONSE]

f. To heat a space that did not have heating
g. To replace an existing heating system
h. To add more heating to a space that already had heating

i. Other (please specify) [TEXT ENTRY BOX]

5 Specifically, market shares for each equipment type between approaches varied by less than one-tenth of a percent
(in terms of percentage points).
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J. Don't know

The Team considered a system to have replaced an existing system if the customer provided an
answer of “b” to Q11. Table 8 shows the number of respondents to Q11 who provided an answer
of “b” and the subset of those who had previous heating systems that used fossil fuel. Given the
small sample size, the evaluation team conducted secondary research to search for additional
data on the percentage of heat pumps installed in 2021 in commercial settings that replaced fossil
fuel systems but found nothing useful.

The Team also considered using responses from residential customers to the residential
customer survey as a proxy for the share of installed heat pumps that replaced existing heating
systems. However, we deemed that resource unworkable since the decision-making processes
and building characteristics can vary substantially between residential and C&l customers. The
Team therefore relied solely on the C&l customer survey responses in Table 8 to estimate the
percentage of heat pumps installed in 2021 that replaced fossil fuel systems. Note therefore that
the basis for the replacement assumption is a small sample. This method does not account for
heat pump systems installed to meet new load that would otherwise have been met with fossil
fuel systems .

Table 8: Estimated Percentage of Heat Pumps that Replaced Fossil Fuel Systems

Equipment Type Total Responded “b” Previous Percentage
Respondents to Q11 System Used Replacing
Fossil Fuel Fossil Fuel

Systems
Ducted ASHP 3 0 0 0%
Ductless ASHP* 5 5 1 20%
VRF 12 10 7 58%

* A sixth ductless ASHP respondent said they did not know the answer to this question.

2.1.3 Estimating 2022 Non-HP Central Cooling Sales

Table 9 shows the results from Q18 in the C&l survey. Q18 is similar to Q11 but asks about the
primary cooling purpose of the newly installed heat pump instead of the primary heating purpose.
The C&l survey did not ask respondents about their previous cooling system. Therefore, the
analysis assumes that all heat pumps that replaced an existing cooling system for a C&l customer
replaced a central cooling system. &

6 The evaluation team made this assumption due to the absence of reliable data on the types of cooling equipment
that heat pumps replaced in C&l locations.
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Table 9: Estimated Percentage of Heat Pumps that Replaced Non-HP Cooling
Systems (Excluding Chillers)

Equipment Type Total Responded “b” Percentage Replacing
Respondents to Q18 Existing Cooling
Systems
Ducted ASHP 3 1 33%
Ductless ASHP 6 5 83%
VRF 12 7 58%
2.2 RESULTS

Table 10 compares the results from this effort to estimate 2022 heating equipment market size to
the 2021 findings from the MA22X06-B-HPMEIB study. The estimate indicates no change in C&l
heating market share from 2021 to 2022 for ducted and ductless ASHPs, and a small increase of
1% for VRFs. Table 11 shows the results for cooling equipment. Overall heat pump cooling share
is estimated to have increased from 12% in 2021 to 17% in 2022, driven mainly by increasing
VRF market share. This is likely an overestimate of heat pump market share in the cooling market
because to align with the MA22X06-B-HPMEIB study the analysis excluded chillers.

Table 10: 2021 and 2022 Massachusetts Market Shares — C&I Heating

Equipment Type 2021 (Tons) 2022 (Tons) 2021 Share 2022 Share
Ducted ASHP 4,583 6,417 1% 1%
Ductless ASHP 917 1,302 0% 0%
VRF 12,333 17,760 3% 4%
Fossil Fuel Heating 446,167 442,924 96% 95%
Total 464,000 468,402 100% 100%

Table 11: 2021 and 2022 Massachusetts Market Shares — C&l Cooling

Equipment Type 2021 (Tons) 2022 (Tons) 2021 Share 2022 Share
Ducted ASHP 4,583 6,417 3% 4%
Ductless ASHP 917 1,302 1% 1%
VRF 12,333 17,760 9% 12%
gg:&'ﬁtgrﬁsgtra' AIr 126,000 121,903 88% 83%
Total 143,833 147,381 100% 100%
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Appendix G Program Activity Q1 2022 — Q2 2024

G.1 BACKGROUND, APPROACH, AND LIMITATIONS

The PAs documented with program theory and logic models how the Mass Save heat pump
offerings and support activities are intended to generate effects in the market that will lead to the
shifting of Massachusetts heating and water-heating market to favor heat pumps. (The program
theory and logic model are presented in Appendix A of the previous report, Heat Pump Market
Effects Indicators Baseline & Interim Studies Final Report: Appendices.") To establish the context
for attribution of any market effects from PA heat pump activities that may be measured in the
future, in Appendix B of the previous report the Team summarized the extent to which the PAs
undertook the program activities described in the heat pump program theory and logic models in
the first 18 months of enhanced program support (from Q1 2022 to Q2 2023) by tracking indicators
of these activities or “outputs.” Here we present results updated to include the subsequent 12
months (Q3 2023 to Q2 2024).

G.1.1 Tracking Equity in Program Implementation

Several of the residential indicators presented here are designed to help the PAs track progress
towards programs providing support more equitably among residential customers. These
indicators report counts of quarterly or annual activities by the percentage of customers living in
ZIP codes that the DPU Order of January 31, 2022, designates as a "Targeted Hard-to-Reach
Community."? The DPU Order specifies that Hard-to-Reach (HTR) Communities are those in
municipalities that are:

1. served by an electric and/or gas PA,;

2. contain at least one environmental justice census block as defined by the
Massachusetts Executive Office of Energy and Environmental Affairs (EEA)
Environmental Justice Policy3; and

3. have historically low program participation rates.

"NMR Group, Inc. & DNV. 2024. Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report:
Appendices. April 24, https://ma-eeac.org/wp-content/uploads/MA22X06-B-HPMEIB-MA23X18-B-
INTERIMHP_Appendices_FINAL_2024.04.30-2.pdf

2D.P.U. 21-120 through D.P.U. 21-129 htips:/fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/14461268

3 The EEA defines an “environmental justice (EJ) community” as a neighborhood where one or more of the following
criteria are true (1) the annual median household income is 65% or less of the statewide annual median household
income; (2) minorities make up 40% or more of the population; (3) 25% or more of households identify as speaking
English less than “very well”; (4) minorities make up 25% or more of the population and the annual median household
income of the municipality in which the neighborhood is located does not exceed 150% of the statewide annual
median household income. The EEA database of environmental justice populations can be found here:
www.mass.gov/info-details/massgis-data-2020-environmental-justice-populations#downloads-
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The PAs provided NMR a list of ZIP codes identified as HTR. The team applied this identification
to relevant data to determine activity in HTR communities.

G.2 RESIDENTIAL ACTIVITY INDICATORS

G.2.1 Customer Awareness and Acceptance Activities

G.211 Heating Comparison Calculator
Output: Customers use Heating Comparison Calculator

Activity Indicators:
¢ Number of completed heating comparison calculations, by quarter or year

The Heating Comparison Calculator (HCC) is a webpage on MassSave.com that allows users to
estimate their potential annual cost and carbon emissions savings from investing in a new heating
and cooling system.* Customers can input their home’s specifications (i.e., ZIP code, square
footage, existing cooling and heating systems, existing heating system fuel, and annual
consumption) and the HCC will estimate the costs and benefits of switching from fossil fuel and
electric resistance heating to heat pumps. The HCC includes equipment and installation costs,
available MassSave incentives, costs after incentives, and the payback period. The webpage also
explains the benefits of preliminary measures, such as air sealing and insulation.

Program implementation Vendor 1 uses Google Analytics 4 dimensions and metrics to document
HCC webpage traffic. They are currently not tracking the number of HCC calculations, but they
do track the number of times users access the HCC webpage.

The HCC webpage traffic fluctuated slightly quarter to quarter, but overall, it has increased
since Q1 2022. The HCC webpage traffic peaked in Q1 of 2023 and was also higher in Q1 of
2024. Between Q1 2022 and Q2 2024, pageviews increased by approximately 170%, total users
increased by approximately 180%, and new users increased by approximately 205%.° Figure 1
shows the number of HCC webpage total users, new users, and pageviews by quarter.

4 https://www.masssave.com/residential/heating-comparison-calculator
5 Total Users includes everyone who visited the webpage. One user can create multiple Pageviews. New Users are
people who visit the webpage for the first time. New Users are included in the Total Users count.
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Figure 1: Heating Comparison Calculator Total Users, New Users, and Pageviews

by Quarter
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Data source(s): Vendor 1

G.21.2 Heat Pump Installer Network (HPIN) Listing
Output: Customers identify qualified heat pump installers through HPIN

Activity Indicators:

o Number of contractors enrolled in HPIN, by equipment type and firm ZIP code, per
quarter

MassSave.com hosts the Heat Pump Installer Network (HPIN) to help residential and C&l
customers identify and connect with a set of well-trained and highly qualified contractors with the
experience and knowledge to effectively talk about the benefits of heat pumps, different
technologies, and the importance of weatherization prior to heat pump installation (referred to in
this memo as HPIN installers). The analysis is based on the HPIN database that the NMR Team
provided by the PAs on October 2, 2024.°

The number of HPIN installer companies listed in the database has increased steadily and
substantially, by approximately 491% from Q1 2022 to Q2 2024. Figure 2 shows the
cumulative number of installer companies enrolled in the HPIN database by sector and quarter.”
Note that beginning January 1, 2023, customers were required to use an HPIN contractor to be
eligible for a rebate.

6 The HPIN database can be found here: https://www.masssave.com/residential/find-a-heat-pump-installer

7 The team used the installer company HPIN database enroliment date to categorize by quarter. The team learned that
the data supplants initial enroliment date with reenroliment date when a contractor reenrolls in the network. The team
assumed that contractors who appear in the 2023 data and the 2024 data were all reenrollments and were therefore
not re-categorized.
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Figure 2: Cumulative Number of HPIN Installer Companies by Sector and Quarter
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" Data missing for January 2022.

Both the number and percentage of HPIN installer companies in HTR communities has
grown steadily from Q1 2022 to Q2 2024 (from 21% to 28%). Figure 3 shows the total number
of enrolled residential and residential/C&l HPIN installer companies by HTR Community status

and quarter.
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Figure 3: Cumulative Number of Residential and Residential/C&| HPIN Installer
Companies by HTR Community Status and Quarter?
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' Data missing for January 2022.

The number of residential HPIN installer companies has increased over time for all
equipment types. Figure 3 shows the cumulative number of enrolled residential HPIN installers
by the type of equipment they install and quarter. From Q1 2022 through Q2 2024, 26% — 27% of
residential installers installed ducted air source heat pumps (central systems) and 27% — 30% of
residential installers installed ductless air source heat pumps (mini splits).
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Figure 4: Cumulative Number of Residential HPIN Installers by Equipment Type
and Quarter1

6.000 5723

5359

5,000
4555
4,000 3893
3054
3,000

2227

2,000 1814

1493
1030 - -
- .
0
Q4 Q1 Q2
PY2022 PY2023 PY2024
Air to Water Heat Pumps mDucted Air Source Heat Pumps (Central Systems)
Ductless Air Source Heat Pumps (Mini Splits) = Ground Source Heat Pumps (Geothermal)
u Heat Pump Water Heater mVariable Refrigerant Flow (VRF)
Water Source Heat Pumps Heat Recovery Chiller

' Data missing for January 2022.

The number of C&I HPIN installers has increased over time for all equipment types. Figure
4 shows the cumulative number of enrolled C&l HPIN installers by the type of equipment they
install and quarter. From Q1 2022 through Q2 2024, 24% — 26% of C&l installers installed ducted
air source heat pumps (central systems) and 24% — 27% of C&l installers installed ductless air
source heat pumps (mini splits). —
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Figure 5: Cumulative Number of C&l HPIN Installers by Equipment Type and
Quarter?
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Data source(s): PAs

G.2.1.3 Home Energy Assessments
Output: Home Energy Assessments result in heat pump recommendations/adoption

Activity Indicators:
¢ Number of homes audited, by home heating fuel type and ZIP code, by quarter

¢ Number of times auditors recommend a heat pump for heating or water heating,
by type of heat pump, home heating fuel type, and ZIP code, by quarter

Mass Save offers customers a free Home Energy Assessment to help them identify energy
efficient solutions that work for their home. During the assessment, an Energy Specialist provides
a custom home energy report documenting which rebates and incentives may apply to the
customer. The Energy Specialist may also provide free instant savings measures during the
assessment. The data does not currently track whether home energy assessments result in heat
pump recommendations or adoption.

The PAs conducted a relatively steady number of Home Energy Assessments from Q1
2022 to Q2 2024, with small decreases in Q4 2022 and Q2 2024. Natural gas was the most
common primary fuel of the homes assessed followed closely by delivered fuels. The data
suggests that the rate of assessments for homes with natural gas as the primary fuel has
remained generally constant (Figure 6).
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Figure 6: Home Energy Assessments by Primary Heating Fuel and Quarter
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The NMR Team determined whether an assessment was located within a HTR community by
comparing the customer’s home ZIP code against the list of HTR ZIP codes provided by the PAs,
based on the DPU Order.®

The percentage of assessments conducted in HTR communities hovered between 18% and
21% between Q1 2022 and Q2 2024. Figure 7 shows the number of home energy assessments
completed by HTR community status and quarter.

8 https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/14461268
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Figure 7: Home Energy Assessments by HTR Community Status and Quarter
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The number of times an Energy Specialist recommended an air source heat pump during
Home Energy Assessments increased by approximately 15% from Q1 2022 to Q2 2024.°
Figure 8 below shows the number of times that the auditor recommended an air source heat pump
to customers during their home energy assessments by HTR community status and quarter. The
proportion of assessments that recommended an air source heat pump in HTR communities
hovered between 19% and 21% from Q1 2022 to Q2 2024.

9 The prior report erroneously indicated that the number of times an Energy Specialist recommended an air source heat

pump during Home Energy Assessments increased by 155% from Q1 2022 to Q2 2023. The increase was actually
55%.
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Figure 8: Air Source Heat Pump Recommendations by HTR Community Status
and Quarter
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The number of times an Energy Specialist recommended a heat pump water heater during
a Home Energy Assessment increased by approximately 341% between Q1 2022 and Q2
2024. Figure 9 shows the number of times heat pump water heaters were recommended to
customers during home energy assessments by HTR community status and quarter. The
proportion of assessments that recommended a heat pump water heater in HTR communities

remained at 19% between Q1 2022 and Q2 2024, mostly fluctuating between 18% and 25%
during that time period.
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Figure 9: Heat Pump Water Heater Recommendations by HTR Community Status
and Quarter
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Data source(s): Vendor 4

G214 Heating/Cooling Consultations
Output: Customers obtain heating/cooling consultations

Activity Indicators:

¢ Number of heating and cooling consultations per quarter, by home heating fuel
type

MassSave.com hosts the Heating & Cooling Consultations webpage that allows customers to
schedule a free virtual consultation with a Mass Save Heating and Cooling Specialist. In February
2024, Vendor 6 took the lead on these consultations with customers who are considering an
upgrade to their heating system. The no-cost consultations provide technical guidance about how
heating and cooling systems work, how the systems can be used most efficiently, and the benefits
and considerations when transitioning to a new heating system. Figure 10 shows the number of
heating and cooling consultations and whether they included a discussion on heat pumps, by
quarter. The data did not distinguish between heating and cooling consults. Because of the
change in vendor, data were not available for available for Q3 or Q4 2023.
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Figure 10: Number of Heating and Cooling Consultations Overall and
Consultations Where Heat Pumps Were Discussed by Quarter
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The number of heating and cooling consultations has increased by approximately 931%
from Q1 2022 to Q2 2024, and heat pumps are now discussed at most consultations. Over
nine times as many heating and cooling consultations were conducted in Q2 2024 as compared
to Q1 2022.

Data source(s): Vendor 2, Vendor 6

G.2.1.5 HEAT Loans Made for Heat Pumps & Electrical Upgrades
Output: Customers obtain HEAT loans

Activity Indicators:

o Number of HEAT Loan applications submitted and number of approved HEAT
Loan applications, by quarter

The Mass Save HEAT Loan offering provides qualifying participants a 0% interest loan toward
select home energy efficiency improvements, including heat pumps and other electrical upgrades.
Loans can vary between $500 — $50,000, with terms up to seven years. The data is displayed by
vendor because it could not be combined.

The number of submitted HEAT Loan submissions increased by 82% for Vendor 5 and
130% for Vendor 4 from Q1 2022 to Q2 2024. Figure 48 and Figure 10 show HEAT loans
submitted and approved by HTR community status and quarter for Vendor 4 and Vendor 5. For
Vendor 5, the share of HEAT Loan submissions in HTR communities decreased from 58% in Q1
2022 to 46% in Q2 2024. For Vendor 4, the share of HEAT Loan submissions in HTR communities
rose from 11% in Q1 2022 to 14% in Q2 2024

For Vendor 5, the number of submitted and approved HEAT Loans was relatively constant in
2022. The number of submissions increased slightly in Q1 2023 and more substantially from Q2
2023 through Q2 2024. Approximately 1.5 as many HEAT Loans were approved in Q1 2024 than
in Q2 2022. The number of submitted HEAT Loan submissions increased by approximately 328%
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from Q1 2022 to Q2 2024. The share of HEAT Loan submissions in HTR communities decreased
from 58% in Q1 2022 to 46% in Q2 2024.

Figure 11: HEAT Loans Submitted and Approved by HTR Community Status and
Quarter — Vendor 5
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For Vendor 4, the number of HEAT Loan submissions remained steady through 2022 until they
increased in Q2 2023. The number of HEAT Loan submissions decreased until a step increase
in Q2 2024. The number of submitted HEAT Loan submissions increased by approximately 130%

from Q1 2022 to Q2 2024. The share of HEAT Loan submissions occurring in HTR communities
rose from 11% in Q1 2022 to 14% in Q2 2024.
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Figure 12: HEAT Loans Submitted and Approved by HTR Community Status and
Quarter — Vendor 4
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From Q1 2022 through Q2 2024, most HEAT Loan submissions to Vendor 4 were

associated with Air Source Heat Pumps (ASHPs)."® Figure 13 shows HEAT Loans submitted
and approved by heat pump equipment type and quarter for Vendor 4.

Figure 13: HEAT Loans Submitted and Approved by Heat Pump Equipment Type
and Quarter — Vendor 4
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Data source(s): Vendor 4, Vendor 5

0 The Evaluation Team is awaiting additional data from vendor 5 to conduct this analysis.
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G.2.1.6 Rebates Processed Vary by Technology, Displacement, Degree of
Weatherization

Output: Rebates processed of each type (i.e., technology & displacement level)
Activity Indicators:

e Number of rebates for heat pump systems, by heat pump type, degree of
displacement, by ZIP code and home heating fuel type

¢ Number of rebates for integrated controls for partial displacement ASHP systems,
by ZIP code and home heating fuel type

Weatherization in conjunction with heat pump installation was not available through the tracking
data.

The number of rebates processed for each type of heat pump has increased steadily since
2021. During this time the share of rebates processed for customers in HTR communities
has also increased for each equipment type. Rebates for HPWHs accounted for the least
number of rebates from all three years. The percentage of rebates processed in HTR
Communities increased from PY2021 to PY2023 for ducted ASHPs (from 9% to 19%), ductless
ASHPs (from 15% to 27%), and HPWHs (from 14% to 26%). The overall number of rebates
processed also increased from PY2021 to PY2023 for ducted ASHPs (from 2,628 to 7,301),
ductless ASHPs (11,736 to 20,575), and HPWHSs (from 1,127 to 2,677).

Figure 14: Percentage of Rebates by Heat Pump Type, Year, and HTR Community
Status
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The number of partial and full displacement ducted ASHPs grew from PY2021 to PY2023,
as did the percentage installed in HTR communities. The number of partial displacements
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grew by approximately 275% and the number of full displacements grew by approximately 352%
from PY2021 to PY2023.

Figure 15: Percentage of Ducted ASHP Rebates by Degree of Displacement, Year,
and HTR Community Status
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The number of partial and full displacement ductless ASHPs grew from PY2021 to PY2023,
as did the percentages of these units that were installed in HTR communities. The number
of partial displacements grew by approximately 152% and the number of full displacements grew
by approximately 491% from PY2021 to PY2023.The share of ductless partial displacement that
were in HTR communities grew from 12% in 2021 to 20% in 2023; the share of full displacement
grew from 15% in 2021 to 26% in 2023.
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Figure 16: Percentage of Ductless ASHP Rebates by Degree of Displacement,
Year, and HTR Community Status
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The number of rebates given for systems with integrated controls and without integrated
controls grew from PY2021 to PY2023, as did the percentage that occurred in HTR
communities. The number of rebates given for systems with integrated controls grew by
approximately 214% and the number of rebates given for systems without integrated controls
grew by approximately 166% from PY2021 to PY2023.
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Figure 17: Percentage of Rebates by Integrated Controls status, Year and HTR
Community Status
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G.3 CA&I EXISTING BUILDINGS HEAT PumP ACTIVITY INDICATORS

G.3.1 C&l Heat Pump Technical Support
Output: Technical support available & accessed

Activity Indicators:

o Number of C&l custom heating/cooling projects receiving technical support per year or
quarter

Most C&l custom heating/cooling projects received technical support. Three C&l custom
major renovation and heating and cooling projects were completed in 2022 and 2023. Two of the
three (67%) received technical support. The evaluation team does not yet know how many of
these projects occurred in 2024.

Data source(s): PAs provided a list of custom C&l retrofit projects for which technical study was
completed.

G.3.2 C&l Outreach
Output: New product available to meet program & design community needs

Activity Indicators:

o Number and type of outreach engagement and how often outreach occurred with
manufacturers on R&D and to educate/outreach product(s) to C&l design community
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¢ Number of C&l key account customers that received outreach and for what purpose

G.3.2.1 Outreach to HVAC Design Community

For the C&l heat pump products, PAs have been actively reaching out to heat pump product
designers (manufacturers, manufacturers’ representatives, select distributors, HVAC design
firms, and organizations supporting product design) to ensure there is a new product available
that can meet the Mass Save program as well as product design community needs. The
evaluation team refers to this outreach as R&D outreach.

R&D outreach to manufacturers, manufacturers’ representatives, HVAC design firms, and
others involved in product design has been ongoing at a steady cadence in 2022 and 2023,
except in Q4 2022. In Q4 2022, the R&D related outreach increased substantially.

Note that the evaluation team has no information about this program activity after Q2 2023.

Figure 18: Numbers of Outreach Efforts By Target Group
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Note: PA-provided data on R&D outreach to design community included information through Q2 2023.

B.4.2, Shared Activity Indicators, documents additional manufacturer and distributor outreach
activities that overlapped with residential outreach activities.

G.3.2.2 Outreach to Large C&Il Customers

The PAs often interact with large C&l accounts to inform them of upcoming opportunities or offer
them support. The PAs reached out to large C&l customers in 2022 and 2023 regarding heat
pump installations, conversions, plans, or other type of support for heat pumps.

The heat pump outreach effort targeting large C&l customers increased from Q1 2022 to
Q4 2023. Data were not available for Q1 and Q2 of 2024.
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Figure 19: Numbers of Large C&| Customers Contacted
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Note: PAs provided information on large C&I customer outreach.

B.4.1 documents additional C&l customer-facing outreach activities that overlapped with
residential outreach activities.

G.3.3 C&l Heat Pump Rebates
Output: Rebates/incentives available & accessed

Activity Indicators:
¢ Number of rebates dispersed for heat pump systems, by heat pump type

See 7 Program Penetration in the report for the number of incentives dispersed in 2023 for heat
pump systems, by heat pump type.

G.4 SHARED ACTIVITY INDICATORS

This chapter discusses Mass Save heat pump marketing and outreach activities. Many of these
activities were conducted for both residential and C&l sector and results are presented together
because they either could not be disaggregated by sector or separating the sector-level results
would offer incomplete view.

G.4.1 Statewide and Targeted Digital Heat Pump Marketing

Residential Heat Pump Logic Model Output: Customers access heat pump information through
Mass Save heat pump website

C&l Heat Pump Logic Model Output: Market info available & accessed by participants
Activity Indicators:

¢ Mass Save website page views, sessions, and new users

Residential and C&l heat pump webpages on MassSave.com are a one-stop-shop for customers
to learn about heat pump technologies, the importance of weatherization prior to heat pump
installation, and equipment installation and maintenance best practices. These dedicated heat
pump webpages house the home heating comparison calculator, which customers can use to
understand the costs and benefits of switching from fossil fuel and electric resistance heating to
heat pumps. MassSave.com also hosts the Heat Pump Installer Network (HPIN) to help
residential and C&l customers identify and connect with a set of well-trained and highly qualified
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contractors with the experience and knowledge to effectively talk about the benefits of heat
pumps, different technologies, and the importance of weatherization prior to heat pump
installation. The PAs promote this network to customers to increase confidence in heat pumps.

Mass Save website traffic has increased marginally since Q1 2022. Mass Save website traffic
peaked in Q3 and Q4 of 2022 and was also higher in Q1 and Q2 of 2023 compared to Q1 and
Q2 of 2024. Pageviews increased by approximately 6%, sessions increased by approximately
18%, and new users increased by approximately 15% from Q1 2022 to Q2 2024.

Figure 20: Mass Save Website Traffic by Quarter
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Note: There was no data available for number of total users.

G.4.2 Manufacturer, Distributor, and Installer Outreach

Residential Heat Pump Logic Model Outputs: Programs reach out to manufacturers; Programs
meet with distributors

C&l Heat Pump Logic Model Output: Heat pump outreach strategy developed/ implemented
Residential Activity Indicators:

e Frequency and purpose of program outreach to manufacturers

¢ Number of visits to and virtual meetings with distributors, by quarter

¢ Number of heating/cooling and/or water heating installers reached out to and for what
purpose (new activity as of 2023, and new indicator)

NMR ——— (g rermarecs
DNV

22



MA24X26-B-HPMEI2023 APPENDIX B

C&l Activity Indicators:

¢ Same as those under the residential activity indicators

The PA goal of engaging manufacturers and distributors is to create allies in driving progress
toward heat pump market transformation by generating substantial market effects. The PAs thus
participate in outreach to manufacturers and distributors to keep them informed of Mass Save
heat pump offerings and eligibility, as well as to gather insights on the heat pump market and
upcoming manufacturer- and distributor-led installer education and engagement events.

G.4.21 Manufacturer and Distributor Outreach

The PA vendor staff frequently contacted manufacturers in each quarter since January
2022 through mid-2024. Since the program’s launch, the number of manufacturer outreach
efforts appear to have held steady.

Figure 21: Number of Manufacturer Outreach Efforts by Quarter
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It is unclear whether the number of contacted manufacturers increased, decreased, or held
steady over time or across quarters due to missing data (Figure 18).
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Figure 22: Number of Manufacturers that Received Outreach by Quarter

25
20

15

20
18
12 12
10 10
8
I Missing Data
0

Q1 Q2 Q@3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
2022 2022 2022 2022 2023 2023 2023 2023 2024 2024

1

o

vl

Note: Three PA vendors conducted manufacturer outreach. The data shown in Figures above are from two vendors.
The other vendor did not track their manufacturer outreach, stopped conducting manufacturer outreach as of Q1 2024.

G.4.2.2 Distributor Outreach
The PA vendor staff also conducted a total of 4,500 visits with more than 80 distributors.

The distributor outreach appears to have slowed down after Q3 2022 and dropped notably
in 2024 due to having only one vendor engaged in this activity in 2024. Prior to 2024, two vendors
were engaged in this activity.

The vendor that continues to engage the distributors focused their outreach prior to 2024 on
meetings with distributors’ management-level staff rather than branch-level drop-ins. The vendor
no longer engaged in distributor outreach conducted the branch-level drop-ins prior to 2024.

Distributor outreach by the vendor that continues to engage the distributors has held steady over
time. However, they are in the process of ramping up the outreach (somewhat captured by the
2024 data). They reported (1) contacting more distributors than previously and (2) starting to visit
distributor branch locations (while continuing with the visits to distributor headquarters to meet
with the management-level staff). This ongoing effort to ramp up the distributor outreach is due to
(1) taking over the responsibility (from the no longer active vendor) on disseminating the Mass
Save heat pump marketing materials and (2) offering additional support to distributors for the
midstream heat pump Mass Save incentives.

The staff of the vendor that continues to engage distributors also noted that distributor branch
visits will occur once (maybe twice) per quarter, which will equate to approximately 200 to 300
visits per quarter. This means that visits to the branch stores will be scaled down in 2024
compared to the similar effort in 2022 and 2023. However, these branch level drop-ins will be
more substantive in 2024 and onwards than in the previous years. Prior to 2024, the no longer
active vendor was solely dropping off marketing materials. In 2024 and onward, the active
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vendor’s outreach team will continue the practice of dropping off marketing materials while also
offering and delivering program trainings, supporting midstream distributor participation, and
soliciting feedback on the Mass Save programs. This means, the currently active vendor will be
pushing for deeper interactions with staff of distributor branch locations.

Figure 23: Number of Distributor Outreach Efforts by Quarter
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Note: Two PA vendors conducted distributor outreach. The data shown in the graph is missing data from Vendor 1 in
Q3 & 4 of 2023. Vendor 1 also is no longer contracted to conduct this outreach as of Q1 2024.

G.4.23 Installer Outreach (2023)

Although not noted in the residential and C&l heat pump logic models, the PA vendor staff reached
out to installers directly for the following reasons:

1. To educate those who previously utilized C&l midstream heat pump rebate offers that
there are now C&l downstream heat pump rebate offers and rebate support.

2. To ensure top HPIN contractor participants were aware of the First Annual HPIN
Appreciation Event and encourage them to register (This outreach targeted both
residential and C&l contractors).

3. Conduct interviews with the top contractors utilizing the C&l downstream heat pump
rebate offers to understand reasons for and barriers to participation.

This targeted and intermittent outreach to installers (Figure 20) helped to support the
growth of HPIN.
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Figure 24: Number of Installers Contacted
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Note: One PA vendor provided installer outreach data up to Q2 2023. That vendor is no longer contracted to implement
the Mass Save heat pump installer outreach as of Q1 2024. A new vendor took over the installer outreach in 2024 and
has thus provided installer outreach data for 2024.

The PA vendor staff also attended a total of 37 manufacturer- or distributor-led heat pump
informational events, such as contractor appreciation days, luncheons, breakfasts, and other
informational events. The PA vendor staff interacted with installers at these events, offering them
information on the Mass Save heat pump rebates. Approximately 2,050 individuals attended these
informational events from Q1 2022 to Q2 2024.

Table 1: Manufacturer- or Distributor-led Informational Events with PA Vendor

Staff Present
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
2022 2022 2022 2022 2023 2023 2023 2023 2024 2024
Attendance 35 610 215 325 500 315 Missing 50
Missing Missing Data
Number of 1 5 6 7 4 10 Rats Rats 1 3
events

Data source(s): PA vendors provided installer outreach data.

G.4.24 Other Outreach

The PA vendor staff also attended non-supplier-led heating and cooling informational events,
such as conferences, trade shows, expositions, PA administrator events, or other informational
events not led by manufacturers or distributors. The PA vendor staff interacted with
manufacturers, manufacturer representatives, distributors, and installers at these events, offering
them information on the Mass Save heat pump offerings.
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PA vendor staff have continued to attend non-supplier-led events since Q1 2022. Due to
missing data we cannot assess with certainty whether there was a change in the rate of
attendance or average number of individuals reached since Q2 2023. At a minimum more
than 2,700 individuals attended these informational events from Q1 2022 to Q2 2024.

Table 2: Non-Supplier-led Informational Events Where PA Vendor Staff Had
Presence

Q1 Q2 Q3 Q4 Q@ Q2 a3 Q4 Q1 Q2

2022 2022 2022 2022 2023 2023 2023 2023 2024 2024

Attendance 600 295 15 588 278 467 Missing 430
Missing  Missing Data
Data Data
Number of 3 6 1 8 4 5 6 2
events

Data source(s): PAs vendors provided other outreach data.

G.4.3 Contractor Enablement and Adoption: Heat Pump Trainings

Residential Heat Pump Logic Model Output: Installers attend Mass Save Energy Efficiency
Learning Center free virtual trainings

C&l Heat Pump Logic Model Output: Program-affiliated contractors / trade allies attend training
Indicators:

o Number of Mass Save Energy Efficiency Learning Center free virtual trainings made
available, by topic, per quarter

e Number of attendees at Mass Save Energy Efficiency Learning Center free virtual
trainings per quarter

e Number of manufacturers or distributors who led contractor trainings that the PAs
promoted

e Number and percentage of contractors who took PA-promoted manufacturer- or
distributor-led training by training type

G.4.31 Energy Efficiency Learning Center Trainings

In Q2 2022, the Mass Save Energy Efficiency Learning Center (the Center) started to offer free
virtual heat pump training courses. In Q2 2024, the Center offered five residential and three C&l
heat pump training courses. At minimum 6,969 individuals attended residential and 494 attended
C&l heat pump training courses from Q1 2022 to Q2 2024."" Note that 1) training records are
missing for Q3 and Q4 2023 due to a change in implementation vendor, and 2) the data provided

" The evaluation team has no information on the Center’s heat pump virtual classes and attendance from July through
December of 2023.

M e— @ TETRA TECH
DNV

27



MA24X26-B-HPMEI2023 APPENDIX B

does not include attendee ZIP code which would allow the evaluation team to analyze attendance
by HTR Community status.

The number of individuals attending a residential heat pump-specific training course
increased substantially from mid-2022 through Q1 2023, when the program began
requiring customers to use a HPIN-participating installer to be eligible for a rebate (Figure
63). The number has fallen off since. While training records are missing for Q3 and Q4 2023
due to a change in implementation vendor, the decline appears to have continued in the
first two quarters of 2024. It seems likely that this is due to the rush of installers that joined
the HPIN early on having completed the required training courses. To become a HPIN-
participating installer, a heating or cooling residential contractor must complete two specific
residential heat pump courses'?and one residential weatherization course. The attendance
associated with the two heat pump courses spiked between mid-2022 through Q1 2023 (around
the time the HPIN-participant installer requirement went live), and then declined as many
contractors completed the courses. A similar attendance pattern (first increase and then
decrease) was also observed with the heat pump courses that were not required to become a
HPIN-participant installer.

The number of individuals attending a commercial heat pump-specific training course
appears to have held steady since 2021. Note that there are no course completion
requirements for C&I contractors to be part of the HPIN-participant installer network.

Also note that the number of heat pump courses (whether residential or commercial) offered
through the Center increased over time.

12 Residential Heat Pump Program Basics and Integrated Controls 101 for Residential Heat Pump Installs
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Figure 25: Mass Save Energy Efficiency Learning Center Free Virtual Heat Pump
Trainings, Number of Attendees
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Note: Two classes (Manual J Overview and a class on Technical Resources) were sector agnostic. These two classes
and associated attendance are reflected in the graph above that is titled “Both Sectors”. One class and its attendance
(described as “the 2023 Heating & Cooling Virtual Fall Conference Kickoff Recording”) was excluded from the analysis
since it did not appear to be a class.
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The Center also offered one residential and one C&l weatherization course to address the
importance of weatherization prior to installation of heating or cooling equipment. About 1,965
attended the residential and 58 attended the C&l weatherization training course from Q1 2022 to
Q2 2024.

The number of individuals attending a residential weatherization training course peaked in
Q4 2022 and then declined. As noted previously this course was needed to become a HPIN-
participant residential installer. Thus, it is expected that the attendance in this course would spike
between mid-2022 through Q1 2023 (around the time the HPIN-participant installer requirement
went live), and then decline as many contractors completed the course.

Figure 26: Mass Save Energy Efficiency Learning Center Free Virtual
Weatherization Trainings Residential

800

700

600

500

758
420
400
288
300
213
200 140
98
100 48
0 0 Missing data [

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
2022 2022 2022 2022 2023 2023 2023 2023 2024 2024

Attendees Across Residential
Weatherization Coourses

Data source(s): PA vendors provided class and attendance data.

Between Q2 2023 and Q2 2024, the C&l weatherization course experienced a 61% increase in
attendance. Since data are on the C&Il weatherization course attendance is more limited than on
other course, the Team cannot ascertain any real patterns of growth over time (Figure 23)."3

'3 The Center offered the C&l weatherization course in Q3 2023.
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Figure 27: Mass Save Energy Efficiency Learning Center Free Virtual
Weatherization Trainings Small Business
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Data source(s): PA vendors provided class and attendance data.

G.4.3.2 Manufacturer- or Distributor-led Trainings

The Massachusetts PAs also promote and collaborate with heat pump manufacturers and
distributors on training efforts that increase heating and/or cooling contractor comfort in
recommending and installing heat pumps. Specifically, the PAs send staff to virtual or in-person
manufacturer- or distributor-led heat pump trainings to discuss or address any questions on Mass
Save heat pump rebates, eligible technologies, and other topics.

From Q1 2022 to Q2 2024, Massachusetts PAs recorded a total of 224 manufacturer- or
distributor-led heat pump training events. Approximately 50 manufacturers and distributors
offered the aforementioned heat pump training events.

Note that the PA staff generally did not separately track manufacturer- versus distributor-led
trainings. Also note that some trainings were led by both manufacturer and distributor staff.

Most manufacturer- or distributor-led heat pump training events covered topics relevant
to both residential and C&I heat pump applications (Figure 24). Very few trainings focused on
C&l heat pump topics solely and those trainings occurred only in 2023.

The available data suggest that the number of manufacturer- or distributor-led heat pump
training events have followed a steady cadence since the initial ramp period in 2022. Note
that data for Q3 and Q4 2023 in the graph below is partial — that is, missing for one of the vendors.
Additional analysis revealed that between Q1 2022 and Q2 2023, on average 40 individuals
attended each event.
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Figure 28: Number of Manufacturer- or Distributor-led Heat Pump Trainings
Events by Quarter and Sector
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Note: Three PA vendors participated in manufacturer and distributor led trainings. Vendor 1 was replaced with Vendor
3 in Q3 2023. Vendor 3 did not start collecting data until Q1 2024 and Vendor 1 did not provide data for Q3 and Q4
2023.
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Appendix H Participating Distributor Data Collection
Results Memo
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MEMORANDUM

TO: Jayne Piepenburg, National Grid, and the MA24X26-B-HPMEI2024 Working Group

From: wmonica Nevius, Ferit Ucar, Jared Powell & Michelle Zelenka, NMR; Ari Stern, Mimi
Goldberg, Kaylee Schrickel & Mersiha McClaren, DNV

Cc:
Date: rebruary 20, 2025

Re: Findings from distributor interviews for the Heat Pump Market Effects Indicator Update
Study for PY 2023 (MA24X26-B-HPMEI2024)

Introduction

As part of the Heat Pump Market Effects Indicator Update Study for PY 2023 (MA24X26-B-
HPMEI2024), NMR and DNV set out to conduct in-depth interviews with participating distributors
of space conditioning and water heating equipment in Massachusetts. The purpose of these
interviews was to collect information to inform sizing the 2023 and 2022 Massachusetts markets
for the commercial and industrial (C&l) and residential heat pump equipment types of interest in
this study, to assess changes in the markets since 2021, and to re-measure selected indicators
of market effects. For each distributor, this information included:

e Massachusetts sales data by unit and capacity for 2023 for selected heat pump and non-
heat pump space conditioning and water heating equipment (both residential- and
commercial-duty equipment types, as defined in this memo)

e Percentage changes in sales volume of each equipment type from 2022 to 2023

o 2023 values for indicators of market effects appropriate to measure from among
distributors

e Estimates of their program-supported Massachusetts sales in 2023 and counterfactual
2023 sales

Note that the sales and market share results presented in this memo are not representative of the
entire 2023 Massachusetts market. The final report for this study will present estimates of 2023
Massachusetts market-level sales. We will derive 2023 market size estimates based on our 2022
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market size estimates and the change in sales estimates from 2022 to 2023 from the distributors
we interviewed in this study.

The NMR Team completed interviews with 15 participating distributors of space conditioning and
water heating equipment in Massachusetts. The Massachusetts distributors participated in either
the Upstream sub-offering of the C&l New & Replacement Equipment initiative (the “Upstream
offering”) or the Midstream sub-offerings of the Residential Retail or C&l New & Replacement
Equipment. As we explain in Methodology, the participating distributor population accounts for
the vast majority of total market activity in Massachusetts in 2023. The evidence suggests that
the responding distributors’ information is reasonably representative of participating distributors.

For definitions of residential- and commercial-duty equipment see Section 1, Table 2.

Key Findings

The sales figures presented here reflect data from responding distributors only. These figures are
intended to be integrated with market-level data to develop comprehensive 2023 Massachusetts
market estimates, enabling meaningful year-over-year comparisons with results from previous
studies. Consequently, this discussion highlights a few notable findings that stand out
independently of the 2023 market-level estimates detailed in the study's final report.

Unless otherwise noted, these results should not directly be compared with the results from
distributor interviews reported in Appendix D of the Heat Pump Market Effects Indicators Baseline
& Interim Studies Final Report.

PARTICIPATING DISTRIBUTORS’ 2023 RESIDENTIAL EQUIPMENT SALES

» Measured by units sold, air source heat pumps comprised close to half (46.3%) of
the responding distributors’ 2023 residential space heating equipment sales and
more than three-quarters (76.2%) of their space cooling equipment sales.
Measured by capacity, air source heat pumps comprised a substantially lower
percentage of 2023 residential space heating equipment sales (22.2%) but a similar
percentage of cooling sales (77.3%). The difference in air source heat pump
percentages by unit versus heating capacity is expected, since air source heat pump
systems, especially the ductless types, tend to have smaller heating capacity than fossil
fuel heating systems.

> Sales of these distributors’ residential ductless air source heat pump systems by
unit far outstripped sales of their residential ducted systems. By unit, residential
ductless systems comprised almost 40% of their residential heating equipment sales
(39.4%) and more than two-thirds (64.8%) of their residential cooling equipment sales.

» The distributors reported that large majorities of their 2023 unit sales of residential
air source heat pump systems were cold-climate heat pump systems. Distributors
estimated that four out of five of the ducted systems (81.9%) and three quarters of the

" The estimates of distributors’ heat pump cooling market shares are overstated as a measurement of all cooling,
though not as a measurement of permanent cooling This is because the study did not ask for sales of non-central,
non-heat pump types of air conditioners.
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ductless systems (75.5%) they sold in 2023 were marketed or certified as suitable for cold
climates.

> Residential heat pump water heaters comprised 8.1% of the distributors’ 2023
residential water heating equipment sales. Together, distributors estimated that
more than three-quarters (76%) of the residential heat pump water heaters they sold
in 2023 were supported by an instant rebate.

» The counterfactual sales percentages that distributors estimated for 2023 (i.e., the
units of equipment that their organizations would have sold in 2023 had there been
no program support, as a percentage of their actual sales) are notably lower than
those for 2021. This suggests that since the program changes implemented in 2022
the programs have caused more substantial gains in heat pump sales in 2021, prior
to the changes. These distributors estimated that, had Mass Save not existed, their
organizations’ 2023 combined cold-climate residential ducted and ductless heat pump
sales would have been 51% of their actual sales and their organizations’ 2023 sales of
residential heat pump water heaters would have been 46% of their actual sales (versus
66% and 68%, respectively, reported by distributors who responded for 2021).The PAs
overhauled and substantially increased their support for residential heat pumps in 2022.
If after 2021 the program were causing more substantial gains in heat pump water sales
than in 2021, as predicted by the program theory, we would expect the counterfactual
sales percentages to be lower for 2023 than for 2021. Since percentage estimates are
more comparable than total sales estimates when comparing results between groups, it
is possible to meaningfully compare the 2021 and 2023 percentage estimates of sales
had Mass Save not existed (a.k.a. the counterfactual) despite overlap among only about
half the respondents for the two years.

To compare the 2021 and 2023 counterfactual sales percentages for combined ducted
and ductless air source heat pumps, we recalculated the 2021 residential air source heat
pump counterfactuals reported in the Baseline study to combine ducted and ductless
systems using the same approach as the 2023 calculation.

Consideration: Given the importance to the initiatives of understanding the types of air
source heat pumps systems they most affect, going forward it would be prudent to ask for
the counterfactual separately for residential ducted and ductless air source heat pump
systems, despite concerns about interview length.

Changes in Residential Equipment Sales from 2022 to 2023 & Reasons for Changes

In addition to asking for 2023 sales, the NMR Team asked the distributors to estimate the
percentage change from 2022 to 2023 in their Massachusetts unit sales of each type of
equipment. We used their responses to estimate the grand totals of their 2022 unit sales for each
type of system. We also asked them for the reasons for the increases or decreases in sales.

» From 2022 to 2023, responding distributors’ unit sales of both ducted and ductless
air source heat pumps grew (by 19% and 22%, respectively) while unit sales of
competing fossil-fuel heating and central cooling systems fell (by 5% and 14%,
respectively). The larger decline in sales of residential central cooling compared to
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fossil fuel heating suggests that heat pumps may have displaced central cooling
equipment sales at greater rates than they displaced heating equipment sales
during this time.

> Based on distributors’ qualitative assessments, cold-climate air source heat pump
system sales grew faster than sales of other air source heat pump systems from
2022 to 2023.

» The reasons that distributors offered for the changes in air source heat pump sales
strongly suggest that the PAs’ support for air source heat pumps had the intended
effects on the residential HVAC markets from 2022 to 2023. Distributors cited the
Mass Save space conditioning heat pump rebates both as reasons for the growth
in their sales of cold-climate air source heat pumps and decreases in their sales of
fossil-fuel fired boilers, furnaces, and central air conditioning from 2022 to 2023.

o All five distributors that reported a decrease in their unit sales of fossil-fuel fired
boilers and furnaces from 2022 to 2023 attributed this to the changes in values of
Mass Save rebates or incentives. Four of the five noted that increases in their air
source heat pump sales came at the expense of their furnace and boiler sales.

o Two of the four distributors that reported a decrease in their unit sales of central
air conditioning from 2022 to 2023 attributed this to changes in the Mass Save
rebates. Two of the four noted that increases in their air source heat pump sales
came at the expense of their central air conditioning sales.

o Distributors most frequently cited Mass Save as a reason for the growth in their
sales of residential cold-climate air source heat pumps from 2022 to 2023.

> Sales of both heat pump and fossil fuel water heaters increased from 2022 to 2023.
The percentage of distributors’ reported residential water heating sales that heat
pump water heaters represent grew by nearly half, from 6.5% to 8%.

» The reasons that distributors offered for the changes in heat pump water heater
sales suggest that the PAs’ support for heat pump water heaters had the intended
effects on electric resistance water heaters from 2022 to 2023. Distributors most
frequently cited Mass Save as a reason for the growth in their sales of residential
heat pump water heaters from 2022 to 2023, and the three distributors that reported
decreases in their sales of residential electric resistance water heaters attributing
this to an increase in the demand for heat pump water heaters. However, there was
no evidence of heat pump water heaters displacing fossil fuel water heating from
2022 to 2023.

o Distributors most frequently cited Mass Save as a reason for the growth in their
sales of residential heat pump water heaters from 2022 to 2023.

o The three water heater distributors that reported decreases in their sales of
residential electric resistance water heaters attributed this to an increase in the
demand for heat pump water heaters, partly due to federal efficiency standards for
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residential electric water heaters over 55 gallons having increased to the point that
only heat pump water heaters can meet them.

PARTICIPATING DISTRIBUTORS’ 2023 COMMERCIAL EQUIPMENT SALES

Because the capacity of commercial equipment varies widely, commercial equipment sales are
presented by capacity of equipment or systems rather than by units.

» Most (84%) of the VRFs these distributors sold in Massachusetts in 2023
were cold-climate systems. The cold climate designation is new for VRFs but
already comprises most of the market. Distributors could not provide an estimate
of the share of commercial-duty ducted air source heat pumps (ASHPs) that were
cold-climate but indicated that such systems are not a common solution for
meeting a building’s heating needs. VRFs are installed instead.

» Distributors reported that heat pump water heaters represented about the
same fraction of their 2023 commercial-duty water heating equipment sales
as of their residential-duty water heating equipment sales. Heat pump water
heaters represented 7% of commercial water heating sales by capacity, compared
to 8.3% of residential systems by units.

> Distributors estimated the 2023 counterfactual sales of commercial
equipment (i.e., what their sales would have been had there been no program
support) as a percentage of their actual sales by capacity. They estimated
that without Mass Save, the total capacity of their 2023 sales of ducted air
source heat pumps would have been 75% of what they actually were, and the
total capacity of their 2023 sales of cold-climate VRFs would have been 77%
of what they actually were. These estimates are slightly higher than for the year
2021 (which had estimated counterfactual sales percentages of 72% and 68%,
respectively). Note that the respondents for 2023 included more distributors with a
C&l focus and manufacturer representatives than for 2021. Therefore, it is possible
that this study’s counterfactual estimates for the C&l market are more accurate
and that the previous study under-estimated C&l counterfactual sales percentages
in 2021.

Changes in Commercial Equipment Sales from 2022 to 2023 and Reasons for
Changes

» Measured by capacity, interviewed distributors indicated that their sales of
commercial-duty heat pumps grew at a much faster rate from 2022 to 2023
than did non-heat pump equipment sales, and that heat pumps are starting
to replace some fossil fuel heating equipment market share.

o Respondents estimated that from 2022 to 2023 commercial-duty ducted
ASHP and VRF sales each coincidentally increased by 27%, while non-
heat pump roof-top units increased by only 7% and fossil fuel heating
equipment sales decreased by 6%.
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One of three distributors of commercial ducted air source heat pump
systems that gave reasons for the increase in sales of this equipment type
attributed it to the push for electrification, and another to improved
equipment technology.

Of the five distributors who said their sales of VRF’s increased from 2022
to 2023, two attributed their increase in sales to Mass Save rebates or
incentives. A third said their company just got lucky and landed more
commercial sales. The other two did not elaborate.

While sales of non-heat pump RTUs or other non-heat pump commercial
combined heating and cooling equipment increased modestly, one of five
distributors noted that customers had begun abandoning RTUs for VRFs,
and another that RTU demand had slowed since the start of 2024. The
most commonly mentioned reason for increases in the sales of this
equipment type was like-for-like replacements of older equipment.

Only one of two distributors that reported a decrease in fossil-fuel-fired
heating equipment supplied a reason; they attributed it to a decrease in the
value of Mass Save boiler incentives or rebates.

The one distributor that reported an increase in their sales of commercial-
duty air conditioning systems using direct expansion from 2022 to 2023
also reported that the market for this equipment type had slowed since the
start of 2024.

» Distributors indicated that their sales of commercial-duty heat pump water

heaters increased by 24% from 2022 to 2023 because heat pump water
heaters were a new offering. Other water heater types grew by only 4% to 6%
over that time.

o Three of the five distributors who elaborated on the reasons for the change

said they started offering the commercial heat pump water heaters in 2023
with one saying, “this was not an offering in 2022, so all increase is new
business.”

Two of the five also cited rebates, with one saying the “rebate is $1,000, so
that's helpful to drive sales; this isn't a high volume number for us, so it
doesn't take much to have a 20% increase.”

The introduction of heat pump water heater offerings by distributors in 2023
coincides with the previous study in which distributors and manufacturers
said that heat pump water heater sales in Massachusetts did not take off
until the program switched its rebates from downstream to upstream in
2022.
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CHANGES IN HEAT PumpP PRICES FROM 2022 10 2023

» Distributors that sell air source heat pumps reported that the manufacturers’
suggested retail prices (MSRPs) of the air source heat pump equipment they sell
had increased an average of 5.8% from 2022 to 2023. Distributors that sell heat
pump water heaters reported that MSRPs of the heat pump water heaters they sell
had increased on average 8.6% in the same period. The distributor estimates
suggest that the prices of heat pump equipment grew faster than inflation from 2022
to 2023, with heat pump water heater prices growing fastest. The average reported
air source heat pump MSRP increase is about 40% greater than the general inflation in
the same period, while the average reported heat pump water heater MSRP increase is
about double the rate of inflation in the period.

MARKET OBSERVATIONS AND PROGRAM FEEDBACK

Changes in Market Conditions Since January 2023

The NMR Team asked distributors of residential or commercial ducted heat pump systems,
commercial VRFs, and residential or commercial heat pump water heaters how market conditions
for these types of equipment had changed since January 2023.

> Half or more of all the distributors that sell residential or commercial ducted heat
pump systems, commercial VRFs, or heat pump water heaters said that the markets
for these system types had grown or that demand for them had increased since
January 2023.

» There is anecdotal evidence of an increase in the demand for variable speed drives
in residential central air source heat pumps. One distributor of residential central air
source heat pumps noted that demand for variable speed units had also increased, and
that there has been more marketing of this equipment type by vendors, wholesalers,
manufacturers, and outside third parties.

> Ease of installation is an important factor driving demand for commercial VRFs.
One distributor explained that a driving factor in the growth in VRF sales is that they are
easy for contractors to install because there is no duct work. This makes it a very attractive
option for retrofits.

General Program Feedback
» Distributors also offered suggestions to improve program support.

¢ Simplify and increase the speed of correcting a rebate application and speed up
rebate processing in general.

e Speed up the process of providing commercial pre-approval, ideally to 48 hours.

e Ensure the QPLs are always up-to-date.
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e Find a way to ensure that VRF condensing units that meet efficiency requirements
are aways eligible for a rebate, regardless of the style of the indoor units.

¢ Reduce the administrative burden of the programs.

o For commercial equipment types with a low rebate, an upstream incentive may be
more effective.

¢ Simplify the equipment rebates.

¢ Communicate program changes earlier in the year to help distributors avoid
purchasing too much equipment that no longer qualifies.

Four distributors expressed concern about the cuts in program support for gas equipment
and the impending end of this support. Three of these opined that this might result in
customers choosing lower-efficiency gas equipment instead of electrifying. Another noted
that given low gas prices, heat pump water heater incentives may be insufficiently large.

Other Causal Forces

» The only program support other than Mass Save in which distributors definitively
identified as having participated in 2023 was municipal rebates for commercial heat
pump water heaters. The NMR Team asked distributors if any of the heat pump
equipment that their company or branch sold in Massachusetts in 2023 received support
from any programs other than Mass Save. Of the ten distributors that responded, seven
answered no, one did not know, one noted that they had received “a few municipal rebates
in Danvers and Marblehead for commercial heat pump water heaters,” and another
indicated their company had participated in a program for dedicated outdoor air systems
and VRFs (at $2,500 per ton) but did not specify the program or source of support. Given
the lack of information in this response, we cannot assume that what they participated in
was not Mass Save.

MARKET EFFECTS INDICATORS

Because the 2023 interviews included many additional questions about non-heat pump
equipment sales, not all of the market outcomes indicators that were measured in the 2021
interviews were measured in the 2023 interviews. One indicator measured in both studies was
changes in equipment stocking. To measure this indicator, the NMR Team asked about changes
in stocking of residential and commercial equipment since May 2023 (i.e., between 12 and 14
months prior to the interview).

Changes in Residential Equipment Stocking In the Previous 12 Months
» A substantial majority unweighted (80%) and virtually all weighted (99.8%) of the 12
participating distributors that distributed residential-duty cooling equipment in
2023 reported having increased inventory of air source heat pumps in the 12
months prior to the interview .
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» About two-thirds of 12 distributors of residential-duty water heating equipment
reported that they had increased their inventory of heat pump water heaters
(HPWHSs) in the 12 months prior to their interview (67% unweighted, 63% weighted).
Of the six distributors that offered a reason for this change, two-thirds (four) attributed it to
Mass Save incentives

Changes in Commercial Equipment Stocking In the Previous 12 Months

Larger systems are often custom orders, so distributors less often keep commercial-duty
equipment in inventory than residential-duty equipment. Distributors responded to commercial
equipment stocking questions at lower rates than to residential equipment stocking questions,
with about half of potentially qualified respondents not answering each commercial-duty
equipment question. Thus, the responses to the commercial-duty questions should be considered
as anecdotal and should not be generalized to all responding distributors that sold the equipment
type. They are reported in the body of the memo only.

Table 1 shows the 2021 and 2023 outcomes indicator values measured in each set of distributor
interviews. We excluded the results of 2023 questions for which there were insufficient responses.
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Table 1: Outcomes Indicator Values from Distributor Interviews

Outcome & Indicator Participating Distributor Responses in 2023 Participating Distributor Responses in 2024

t Between May 2023 and May 2024, responses of
distributors of residential-duty equipment of each
type:

--8 of 10 participating distributors that sell residential-
duty cooling equipment and answered the question
(80% unweighted, 99.8% weighted) changed the
types of cooling equipment they keep in inventory by
increasing their inventory of air source heat pumps (2
additional distributors of residential-duty cooling did not

Between 2021 and mid-2023, combined responses of distributors tha
sold either residential- or commercial-duty equpiment of each type:

--8 of 13 participating distributors (62%) that sell residential- or
commercial-duty cooling equipment changed the types of cooling
equipment they keep in inventory by increasing their inventory of air
source heat pumps

Residential & C&I: Number of respond) o _
I: Shifts in distributor inventory » distributors indicating a change in -~ Not enough distributors of commercial-duty
and stocking practices stocking and/or inventory practices equipment responded to report

--5 of 14 participating distributors (36%) that sell residential- or

commercial-duty heating equipment changed the types of heating -- Not enough distributors of either residential or
equipment they keep in inventory by increasing their inventory of air ~ commercial-duty equipment responded to report
source heat pumps or of program-supported equipment

to accommodate heat pumps

--6 of 9 participating distributors that sell residential-
duty water heating equipment and answered the
question (67% unweighted, 63% weighted) changed
the types of water heating equipment they keep in
inventory by increasing their inventory of heat pump
water heaters (3 additional distributors of residential-
duty water heating did not respond)

--3 of 11 participating distributors (27%) that sell residential- or
commercial-duty water heating equipment changed the types of water
heating equipment they keep in inventory by increasing their inventory
of heat pump water heaters

--8 of 11 distributors that sold air source heat pumps in 2023 (and 8 of 9

. o what responded and knew the answer) also sold integrated controls Not asked
o Residential: Percent of
K: Distributors and HVAC - . I
i distributors and/or installers who --Mean response to the question “When you sell a ductless heat pump
contractors promote integrated K1 . ) L . )
say they promote integrated system to use with another new or existing heating system, how likely
controls . "
controls are you to recommend also purchasing integrated controls?” on a scale Not asked
of 0 to 10, where 0 means ‘extremely unlikely’ and 10 means ‘extremely
likely’: 7.7
Residential & C&I: Number and Residential-duty ASHPs & HPWHs: 0% (0 of 10 who answered) Not asked
O: New heat pump market o3 percent of d|‘str|butors that fl.rst Commercial-duty ASHPs: 0% (0 of 6) Not asked
entrants started keeping heat pumps in
inventory in 2022 or later Commercial-duty HPWHs: 17% (1 of 6) Not asked
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Acronyms
ASHP Air-Source Heat Pump
CAC Central Air-Conditioning
GSHP Ground-Source Heat Pump
HP Heat Pump
HPWH Heat Pump Water Heater
HVAC Heating, Ventilation, and Air Conditioning
NTG Net-to-Gross
RTU Roof-Top Units
VRF Variable Refrigerant Flow
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Section1 Methodology

1.1 DEVELOPING SAMPLE FRAME AND RECRUITING

1.1.1 Identifying the Distributor Sample Frames

To develop the sample frame for Massachusetts, the evaluation team first sought to identify the
population of distributors operating in Massachusetts that sell the types of residential or
residential-duty or commercial-duty space conditioning or water heating equipment examined in
this study.? Table 2 shows the equipment types.

The evaluation team found during interviews with distributors that a significant portion of the
commercial equipment market includes units that are smaller than 5.4 tons. This includes various
kinds of roof top units (RTUs) that provide heating, cooling or both and have capacities similar to
systems installed in homes but are designed specifically for commercial applications such as
small businesses. Distributors indicated that these types of systems are installed only in
commercial applications and therefore they are included in the commercial analysis rather than
the residential analysis despite having residential-level capacities as originally defined by the
study design. The previous study did not capture this level of detail in the C&l market since it did
not ask about RTUs separately from other non-heat pump space conditioning equipment. Rather,
the study combined RTUs with non-heat pump space conditioning equipment.

Table 2: Equipment Types Examined

Equipment Type Residential & Residential- Commercial Duty
Duty Commercial

Heat Pump Equipment

Ducted Air Source Heat < 5.4 Tons, < 65 kBtu/hr = 5.4 Tons, = 65 kBtu/hr & smaller
Pump Systems (air-to-air equipment meant for commercial use
only) - Unitary or

Packaged and Split,

combined
2 Ductless Air Source Heat < 5.4 Tons, < 65 kBtu/hr N/A
Pumps (air-to-air only)
3 Heat Pump Water Residential-duty Commercial-duty
Heaters
4 Variable Refrigerant Flow N/A All sizes
(VRF) Air Source Heat
Pumps
Other Heating, Cooling, or Water Heating Equipment
5 Central Air Conditioning <5.4 Tons, <65 kBtu/hr 25.4 T, 265 kBtu/hr & smaller
(all kinds) equipment meant for commercial use
6 Non-Heat Pump Heating N/A All sizes
and Cooling Combined
(RTUs)

2 Consistent with the approach for manufacturers, the population excludes distributors that only sell fossil-fuel
equipment. Those distributors were small and uncommon. Typically, they were specialized manufacturer
representatives for industrial boiler systems.
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7 Fossil fuel-fired heating Boilers <300 kBtu/hr, Boilers 2300 kBtu/hr, gas-fired hot air
systems (all combined) Furnaces <225 kBtu/hr = 225 kBtu/hr & smaller equipment
meant for commercial use
8 Fossil fuel-fired water Residential-duty Commercial-duty

heaters & electric storage
water heaters

We identified the population of distributors using information from the program implementor. In
March 2024, the Team asked the program implementation staff to provide a comprehensive list
of distributor companies that participate in Mass Save HVAC and water heating offerings. The
implementor, Energy Solutions, provided the list in April 2024. Data included a designation of
whether each company participates with HVYAC measures, water heating measures, or both. The
data also had contact names and email addresses either for the specific contact or for the
company in general. Overall, there were 147 branches with individual contact information for a
total of 100 participant distributor companies. Energy Solutions estimates that overall there are
285 branches across all the distributors in Massachusetts.?

The evaluation team also asked implementation staff to provide any contact information for
manufacturer representatives that participate in Mass Save HVAC and water heating offerings.
The implementor provided contact information for four manufacturer representatives that were not
associated with one of the 100 distributor companies, bringing the total number of companies to
104.

The total number of 104 distributors matches closely to the population identified in the Baseline
(MA22X06-B-MEIB) study, which identified 100 participating distributors. The Baseline study also
found that participating distributors comprise nearly all of the market in Massachusetts and thus
participating distributors essentially represent the entire population of distributors. These findings
support this conclusion for 2024, as well.

1.1.2 Targeted Sample and Recruiting

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

For the participant interviews, the Team prioritized recruiting the major distributors, as identified
by the program implementor Energy Solutions, and the distributors who had participated in the
Baseline study. After exhausting outreach to these companies, the Team started outreach to the
remaining participants, prioritizing companies that sold a wider variety of the equipment types in
Table 2.

3 The 285 branches includes branches from companies in the dataset of 100 companies. Branches were excluded if
there was no individual contact information from them. This can happen when interaction with the program is done
from a corporate office on behalf of multiple branches.

4 The Team also had a partial interview with a sixteenth HVAC equipment distributor; however, this distributor only
sold PTAC and PTHPs and thus did not qualify for the study.

5 As described in the quantification approach developed for the Baseline study, the Team considers distributors as
participants if they signed Participation Agreements for one or both of 2019 — 2021 or 2022 — 2024 regardless of
whether they actually provided sales data to the program.
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The Team conducted outreach via e-mail, mail, and phone from May through July 2024.
Respondents were offered an incentive in the form of an e-gift card for completing the interview.
Interviews lasted 20 to 30 minutes and were conducted over the phone or by Microsoft Teams.

The sample interviewed includes 11 of the 16 biggest Massachusetts distributors identified by
Energy Solutions. The sample also included eight distributors out of the 15 who were interviewed
as part of the Baseline study.

1.1.3 Imputing Missing Sales Data

All the distributors that reported sales data did so for their company’s entire Massachusetts sales
in 2023. As Table 3 shows, a minimum of 11 and a maximum of 14 responding distributors sold
each of the four broad types of equipment in 2023 (residential space conditioning, residential
water heating, commercial space conditioning, commercial water heating). For each equipment
type, a substantial majority of the distributors that distributed the equipment type provided 2023
sales data. For those that were missing, the NMR Team imputed the sales using a weighted
average of all other respondents’ sales of the particular equipment type. We took the same
approach to imputing other missing data. Because distributors interviewed for the current study
gave more comprehensive sales data and missed fewer questions than distributors interviewed
for the Baseline study, and because questions found to be less effective in the Baseline study
were dropped from the interview guide, we had fewer data points to impute for the current study
and there were no instances of questions for which we were unable to impute missing data due
to insufficient responses.

Table 3: Reported Versus Imputed 2023 Sales Data
Number of Distributors

Equipment Types Sold Equipment in Reported 2023 Imputed 2023 Sales
2023 Sales Data Data
Residential Space 14
Ducted ASHP 10 9 1
Ductless ASHP 12 11 1
Central AC 10 8 2
Residential Water
HPWH 11 10 1
Non-HP WH 12 11 1
Commercial Space 14
Ducted ASHP 6 5 1
VRF 7 7 0
RTU 5 3 2
Non-HP Cooling 5 4 1
Non-HP Heating 11 10 1
HPWH 8 7 1
Non-HP WH 11 10
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1.2 CHARACTERISTICS OF RESPONDING DISTRIBUTORS

As Table 3 above shows, 14 of the 15 Massachusetts distributors sold either residential- or
commercial-duty space conditioning equipment in 2023. Each of the four types of residential-duty
space conditioning equipment was sold by more than two-thirds of the distributors (i.e., between
10 and 13 distributors sold each type). By contrast, half or fewer of the distributors that sold
commercial-duty space conditioning equipment sold each equipment type. (The exception was
non-heat pump heating, which 13 of these 14 distributors sold.) The majority of the 12 distributors
that sold residential-duty water heating equipment sold both heat pump and non-heat pump
equipment. The same was true of the 11 distributors that sold commercial-duty water heating
equipment.

In the Baseline and current studies, we used distributor-reported counts of their company’s full-
time equivalent employees (FTEs) that work in Massachusetts as a proxy for company size. In
the current study, we also asked distributors that sold products not related to HVAC or water
heating equipment to estimate the percentage of their company’s 2023 business that was for
HVAC or water heating equipment, and we applied this percentage to estimate their company’s
Massachusetts FTEs that associated with HVAC or water heating equipment. All 15 distributors
in the current study answered both questions. Figure 1 shows the total estimated Massachusetts
FTEs for the distributors that responded for 2021 as part of the Baseline study and the total
estimated Massachusetts FTEs supporting HVAC or water heating equipment in 2023 for the
current study. While almost half (7) of the distributors that participated in interviews in the Baseline
study also did so for the current study, the horizontal axis is ordered by size, not distributor. As
the figure shows, with one exception, the distribution of total FTEs was very similar between the
Baseline and current studies. Again, about half of the respondents reported between one and 100
Massachusetts FTEs, and almost half reported between 100 and a little more than 200
Massachusetts FTEs. The exception is that one very large distributor that provided data for the
Baseline studies refused to provide data for the current study, despite having already provided
the data to Energy Solutions.®

Figure 2 compares each distributor’'s 2023 overall FTEs against their FTEs of employees in jobs
associated with HVAC or water heating equipment. On average, the distributors estimated that
53% of the 2023 respondents’ total FTEs supported sales of HYAC and water heating equipment.

6 The individual who responded for this distributor in the Baseline study had left their position by the time of the
current study. The terms of this distributor's Memorandum of Understanding (MOU) with Energy Solutions did not
allow Energy Solutions to share the data with the evaluation team. This distributor refused to provide data to the
evaluation team despite the evaluation team offering to sign the same MOU as Energy Solutions and multiple
appeals from Energy Solutions.
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Figure 1: Reporting Distributors’ Massachusetts FTEs, 2021 vs. 2023
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The NMR Team is awaiting data on the numbers of units of commercial-duty space conditioning
systems and water heaters supported through the upstream offering in 2023 that were sold by
the reporting distributors in that year. Once we obtain the data we will add to the draft report the
percentages of program-supported units represented by reporting distributors.

NMR — 1‘: TETRA TECH

ey DNV

17



MA24X26-B-HPMEI2023 RESULTS FROM DISTRIBUTOR INTERVIEWS

1.3 REPRESENTATIVENESS AND ACCURACY OF RESPONDING DISTRIBUTORS’
SALES ESTIMATES

As we noted above, the sample interviewed includes 11 of the 16 largest Massachusetts
distributors identified by Energy Solutions. This suggests that the information is reasonably
representative of participating distributors. The sample also includes eight of the 15 distributors
interviewed as part of the previous study.

The distributors’ descriptions of the sales data they provided suggest that they are reasonably
representative of these distributors’ 2023 sales. Thirteen of the 14 distributors that sold
residential-duty equipment said that their sales estimates were “actual sales data pulled from
company records for this interview.” The remaining respondent represented a smaller distributor
and indicated their sales data was “best judgement based on expertise.” Similarly, 13 of the 14
distributors that sold commercial-duty equipment said their commercial-duty unit sales estimates
were “actual sales data pulled from company records for this interview,” while the remaining
distributor did not answer the question. (The NMR Team used the distributors’ estimated unit
sales and typical average capacity of each equipment type sold to estimate the total equipment
capacities reported in this memo).

1.4 WEIGHTING

The results reported here are for the participating distributors who responded to the survey. They
are weighted using basic weights. The basic weight for a respondent is their total 2023 reported
space conditioning and water heating equipment sales.

Section2  Sales of Participating Distributors

The following information is important for interpreting the sales data in this memo.

e The sales and market share results presented in this memo should not be viewed
as representative of the entire Massachusetts market in 2023. The reader should
also exercise caution in comparing these results with the results of distributor
interviews about 2021 sales that were conducted as part of the Baseline study and
reported in the distributor data collection memo in Appendix D of the Heat Pump
Market Effects Indicators Baseline & Interim Studies Final Report. Because not all
the same distributors that interviewed and provided data for the Baseline study did so for
the current study, and vice versa, the unit and capacity sales data are not comparable
before they are combined with the respective years’ market size data. In the final report
for this study, we combine the results presented here with market size data to develop
2023 market-level estimates and allow for a more appropriate year-over-year comparison.

e Some of the observed changes in commercial results from 2021 to 2023 could be
due to a change in the mix of distributors interviewed. The 2021 distributor sample
did not include any distributors that focused specifically on the commercial market, while
the 2023 sample included three distributors that focused on the commercial market. We
calculated heat pump market share estimates based on the sales of only those distributors
that responded for both 2021 and 2023 and compared these shares to the market share
estimates based on the sales of the full sample of responding distributors in the year. The
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comparison showed movement towards heat pumps. Thus the 2023 commercial results
are more robust than the 2021 commercial results because the 2023 interviewees better
represent the commercial space conditioning market than the 2021 interviewees.

e The study did not ask for sales data for non-central, non-heat pump types of air
conditioners such as window air conditioners. This results in the estimates of heat
pump cooling market shares to be overstated as a measurement of all cooling,
though not as a measurement of permanent cooling.

e Approach to estimating 2022 sales. To minimize response burden and increase the
likelihood that the NMR Team would obtain all the sales data we sought, we asked
distributors for their 2023 sales only. Having secured counts of systems and equipment,
we asked the remainder of our quantitative questions as percentages and worked
backwards from the 2023 sales data to arrive at the 2023 heat pump counterfactuals and
unit sales for 2022.

2.1 RESIDENTIAL & RESIDENTIAL-DUTY SALES

Measured by units sold, air source heat pumps comprised close to half (46.3%) of the
responding distributors’ 2023 residential space heating equipment sales and more than
three-quarters (76.2%) of their space cooling equipment sales. Measured by capacity, air
source heat pumps comprised a substantially lower percentage of 2023 residential space heating
equipment sales (22.2%) but a similar percentage of cooling sales (77.3%). The difference in air
source heat pump percentages by unit versus heating capacity is expected, since air source heat
pump systems, especially the ductless types, tend to have smaller heating capacities than fossil
fuel heating systems.

Sales of these distributors’ ductless air source heat pump systems by unit far outstripped
sales of their ducted systems. By unit, ductless systems comprised almost 40% of their heating
equipment sales (39.4%) and more than two-thirds (64.8%) of their cooling equipment sales.
Distributors estimated that four out of five of the ducted systems (81.9%) and three quarters of
the ductless systems (75.5%) they sold in 2023 were marketed or certified as suitable for cold
climates.

Heat pump water heaters comprised 8.1% of the distributors’ 2023 residential water
heating equipment sales. Together, distributors estimated that more than three-quarters
(76%) of the residential heat pump water heaters they sold in 2023 were supported by an
instant rebate.

These distributors estimated that, had Mass Save not existed, their 2023 combined cold-
climate residential ducted and ductless heat pump sales would have been just over half
(51%) of what they reported and their 2023 sales of residential heat pump water heaters
would have been 46% of what they reported.

The 2023 counterfactual sales percentages are notably lower than the 2021 counterfactual
sales percentages, which were 66% for combined ducted and ductless air source heat
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pumps and 68% for heat pump water heaters in 2021. That the results for 202s are notably
lower than for 2021 suggests that since the changes implemented in 2022 the programs
have caused more substantial gains in heat pump sales than they had in 2021. Fhat-

Table 4 presents responding distributors’ estimates of their 2023 sales of residential and
residential-duty space conditioning equipment types by heating unit and heating capacity, and
Table 5 presents distributors’ estimated 2023 sales of residential space conditioning by cooling
unit and capacity. While the study asked for average heating capacity specifically at 17°F and 5°F
as well as cooling capacity, the reported values were mostly identical. This means that most
distributors could not differentiate capacity values by temperature.

Table 4 shows that together the two types of air source heat pumps comprised close to half
(46.3%) of the distributors’ 2023 unit sales of residential space heating equipment and about one-
fifth (22.3%) of their sales by heating capacity. It is to be expected that the percentage of
residential air source heat pump sales by capacity is much lower than by unit because air source
heat pumps, especially ductless, are more likely to serve partial heating loads than fossil-fuel
equipment. In addition, while a home often has only one unit of fossil fuel equipment (particularly
in the case of boilers), it may take more than one unit (compressor) of the heat pump system per
home to serve the same amount of heating load. Table 5 shows that air source heat pumps
comprised more than three-quarters (76%) of the distributors’ cooling equipment sales by unit
and a similar percentage by capacity (77%).

Ductless air source heat pump systems represented a large majority of these distributors’ space
conditioning heat pump sales, with nearly six times as many of these systems sold as ducted
systems. Ductless systems comprised almost 40% (39.4%) of the space heating unit sales for
these distributors in 2023, and more than two-thirds of the space cooling unit sales (64.5%)—
more than any of the other types of cooling systems. Distributors estimated that four out of five of
the ducted systems (81.9%) and three-quarters of the ductless systems (75.5%) they sold in 2023
were marketed or certified as suitable for cold climates.

Table 6 presents responding distributors’ estimates of 2023 sales of residential and residential-
duty water heating equipment types by unit and capacity. At 8.1%, heat pump water heaters
represented a much smaller share of these distributors’ unit sales of water heating equipment
sales than their air source heat pumps represented of their space conditioning equipment.
Because heat pump and non-heat pump water heaters tend to have similar capacities, there is
essentially no difference in the share of residential heat pump water heater sales by unit or
capacity.

In 2022 the PAs started supporting heat pump water heaters with midstream incentives in the
form of “instant rebates” provided at point-of-sale. The Baseline study made it clear that
distributors are better able to provide estimates of program-supported units for equipment
incented midstream rather than via rebates provided directly to customers or their contractors.
Both for this reason, and to reduce response burden, the NMR Team asked distributors about the
percentage of program support for heat pump water heaters but not about air source heat pumps.
Nine of the 11 distributors that sold residential-duty heat pump water heaters in 2023 estimated
the percentage of these water heaters that received an instant rebate. Together, they estimated
that 76% of the heat pump water heaters they sold in 2023 was supported by an instant rebate.
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It is to be expected that not all units sold from Massachusetts branches by these participating
distributors would be supported by the instant rebates, as not all Massachusetts households are
served by the PAs. In addition to households served by municipal utilities not being eligible for
instant rebates, one distributor noted that some of their customers served by PAs do not supply
the installation address, which is required by the program, and so do not receive the incentive.
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Table 4: Responding Distributors’ 2023 Residential Space Conditioning
Equipment Sales by Heating Unit & Capacity
Equipment Type & Heating By Unit By Capacity (Tons)
Capacity Units % of Space Tons % of Space

Heating Heating
Unit Sales Capacity Sales

Ducted Air Source Heat Pump 5,338 6.9% 17,799 3.7%
systems (air-to-air only) - Split,
Unitary, or Packaged, < 5.4 Tons, <

65 kBtuh
Cold-climate ducted ASHP 4,373
systems
Other ducted ASHP systems 965
Ductless Air Source Heat Pump 30,288 39.4% 89,377 18.5%
systems (air-to-air only), < 5.4 Tons, <
65 kBtuh
Cold-climate ductless ASHP 22,861
systems
Other ductless ASHP systems 7,427
Fossil Fuel-fired Heating systems 41,309 53.7% 375,766 77.8%

(all combined, including combi boiler
systems), Boilers < 300 kBtuh,
Furnaces < 225 kBtuh
Total 100.0% 100.0%

* While the study asked for tonnage at 17 °F, almost no respondent was able to provide tonnage information
specifically at this low temperature. Additionally, distributors were not able to provide capacities at the lower ambient
temperature of 5 °F.

Table 5: Responding Distributors’ 2023 Residential Space Conditioning
Equipment Sales by Cooling Unit & Capacity
Equipment Type & Cooling Capacity By Unit By Capacity (tons)
Units % of Space Tons % of Space

Cooling Cooling
Unit Sales Capacity
Sales
Ducted Air Source Heat Pump systems 5,338 11.4% 17,799 12.8%
(air-to-air only) — Split, Unitary, or
Packaged, = 5.4 Tons, = 65 kBtuh

Cold-climate ducted ASHP systems 4,373
Other ducted ASHP systems 965
Ductless Air Source Heat Pump 30,288 64.8% 89,715 64.5%
systems (air-to-air only), < 5.4 Tons, < 65
kBtuh
Cold-climate ductless ASHP systems 22,861
Other ductless ASHP systems 7,427
Central Air Conditioning systems (non- 11,145 23.8% 31,647 22.7%
heat pump) - Split or Unitary, <5.4 Tons,
<65 kBtuh
Total 100.0% 100.0%
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Table 6: Responding Distributors’ 2023 Residential Water Heating Equipment
Sales by Unit & Capacity

Equipment Type & Water Heating Capacity By Unit By Capacity (gallons)
Units % of Water Gallons % of Water
Heating Heating
Unit Sales Capacity
Sales
Heat Pump Water Heaters 3,231 8.1% 162,845 8.5%
Fossil Fuel-fired & Electric Resistance 36,553 91.9% 1,756,680 91.5%

Water Heaters - Storage and instantaneous
(excludes indirect water heaters)
Total 100.0% 100.0%

To help in determining counterfactual sales (i.e., the distributors’ total estimated 2023 unit sales
or capacity had Mass Save not existed) and assessing attribution, the NMR Team asked
distributors to estimate whether their company’s 2023 Massachusetts sales of cold-climate air
source heat pumps and of heat pump water heaters would have been lower, higher, or the
same had Mass Save not existed. If they said lower or higher, we asked them by what
percentage; however, none of the respondents said they would have been higher. With this
information we then calculated the counterfactual sales and used it to develop the
counterfactual percentage (i.e., the ratio of 2023 counterfactual sales to 2023 actual sales) for
the reporting distributors. These distributors estimated that their combined cold-climate heat
pump sales would have been just over half (51%) of their actual 2023 sales of this equipment
type had Mass Save not existed and heat pump water heaters would have been 46% of their
actual 2023 heat pump water heater sales had Mass Save not existed (Table 7).

Table 7: 2023 Residential Counterfactual Heat Pump Sales Estimates by Unit &
Capacity

2023 Counterfactual
2023 Actual Sales”
Sales Company- Market-

Equipment Type & Capacity

Level Level
Units or % %

All Cold-Climate Air By Unit 27,234 13,754 51%  49%
Source Heat Pump
systems (ducted &

; . By Heating Capacity (kBtuh) 984,520 496,544
ductless combined, air- , ,
to-air only), < 5.4 Tons, By Cooling Capacity (tons) 82,298 41,509
< 65 kBtuh
Heat Pump Water By Unit 3,231 1,489 46%  46%
Heaters By Capacity ( gallons) 162,845 75,024

* The counterfactual is the total estimated 2023 unit sales or capacity had Mass Save not existed. The counterfactual
% is the ratio of 2023 counterfactual sales to 2023 actual sales.

Note that while the air source heat pump counterfactual question was asked for ducted and
ductless systems combined in both 2021 and 2023, in the Baseline study we reported the 2021
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air source heat pump counterfactual estimates and percentages weighted and calculated
separately for ducted and ductless systems. We did so because one respondent to the Baseline
study question offered the counterfactuals separately for ducted and ductless systems, indicating
much greater program impact from ducted than ductless. In the 2021 study we assumed that
when a respondent did not break out the counterfactual percentage for ducted and ductless heat
pumps combined, the percentage could be applied equally for both ducted and ductless systems.
However, since we applied individual weights for ducted and ductless systems, the results
produced an answer that suggested very different counterfactual values for the two types of
systems. None of the distributors who responded to the current study offered the counterfactuals
separately.

In retrospect, we realize that we should not have reported the Baseline study counterfactuals
separately, as the question design only allows us to reliably estimate percentages across the
combined system types. To ensure consistency across this and the Baseline study, we
recalculated the 2021 residential air source heat pump counterfactuals and counterfactual
percentages combining ducted and ductless systems using the same approach as the 2023
calculation. The resulting 2021 combined ducted and ductless air source heat pump
counterfactual percentage estimate was 66%.We noted earlier that the distributor sales data that
appear in this memo and the 2021 distributor sales data that appear in the corresponding memo
in Appendix D of the Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report
are not directly comparable. Since percentage estimates are more comparable than total sales
estimates when comparing results between groups, it is possible to meaningfully compare the
2021 and 2023 counterfactual sales percentage estimates despite there being overlap among
only about half the respondents for the two years. If after 2021 the programs were causing more
substantial gains in heat pump sales than in 2021, as predicted by the program theory, we would
expect the counterfactual sales percentages to be lower for 2023 than for 2021.

The 2021 company-level counterfactual sales percentage estimate for heat pump water heaters
was 68%, and as we noted above the 2021 combined ducted and ductless air source heat pump
counterfactual percentage estimate was 66%. As Figure 3 shows, both of these estimates are
notably higher than the 46% and 51% counterfactual percentages for 2023. As the Heat Pump
Market Effects Indicators Baseline & Interim Studies Final Report noted, the PAs’ overhauled and
substantially increased their support for residential heat pumps in 2022. That the results for 2023
are notably lower than for 2021 suggests that since the changes implemented in 2022 the
programs have caused more substantial gains in heat pump sales than they had in 2021.
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Figure 3: Residential Air Source Heat Pump & Heat Pump Water Heater 2023 vs.
2023 Counterfactual Sales Percentages
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2.1.2 2022 Residential Heat Pump Sales

From 2022 to 2023, responding distributors’ unit sales of both ducted and ductless air
source heat pumps grew (by 19% and 22%, respectively) while unit sales of competing
fossil-fuel heating and central cooling systems fell (by 5% and 14%, respectively). The
larger decline in sales of residential central cooling compared to fossil fuel heating
suggests that heat pumps may have displaced central cooling equipment sales at greater
rates than they displaced heating equipment sales during this time..

Based on distributors’ qualitative assessments, cold-climate air source heat pump system
sales grew faster than sales of other air source heat pump systems during this period.

Sales of both heat pump and fossil fuel water heaters increased from 2022 to 2023. The
percentage of distributors’ reported residential water heating sales that heat pump water
heaters represent grew by nearly half, from 6.5% to 8%.

As an add-on task to the Interim study, the NMR Team developed a 2022 market-level sales
estimate for each equipment type. In this study, we asked the distributors to estimate the
percentage changes from 2022 to 2023 in their Massachusetts unit sales of each type of
equipment. We used their responses to estimate the grand totals of their 2022 unit sales for each
type of system.

Table 8 shows the resulting sales estimates. Sales of both ducted and ductless air source heat
pumps grew (by 19% and 22%, respectively) while sales of competing fossil-fuel heating and
central cooling systems fell (by 5% and 14%, respectively). As part of the market sizing task of
the study, we will apply these percentage changes to NMR Team’s estimates of 2022 residential
market-level sales to develop the 2023 market size and market share estimates.

To minimize the heavier response burden posed in the interviews for 2023 versus 2021, we asked
for qualitative rather than quantitative estimates of the changes in sales of cold-climate air-source
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heat pumps. The majority of distributors selling residential-duty ASHP systems in 2023 (9 out of
10 ducted, 8 out of 12 ductless) reported that the percentage growth in their sales of cold-climate
systems from 2022 to 2023 was greater than the percentage growth in their sales of all residential-
duty ASHP systems.

Table 8 also shows that sales of heat pump water heaters grew rapidly in this time (49%) —
although from a small base. These distributors’ fossil fuel and electric resistance water heater
sales also grew during this period. This could either mean that respondents were gaining market
share from competitors in the water heating market or a larger number of Massachusetts
households installed new water heaters in 2023 than 2022, or both.

Table 8: 2022 Residential-Duty Equipment Sales — by Unit

Equipment Type & Capacity 2022 2023 % change
units units 2022-2023

Space Conditioning

Ducted Air Source Heat Pump systems (air-to-air only) 4,470 5,338 19%
- Split, Unitary, or Packaged, < 5.4 Tons, < 65 kBtuh

Ductless Air Source Heat Pump systems (air-to-air 24,863 30,288 22%
only), < 5.4 Tons, < 65 kBtuh

Central Air Conditioning systems (non-heat pump) — 12,909 11,145 -14%
Split or Unitary, Input < 5.4 Tons/65 kBtuh

Fossil Fuel-Fired Heating (including combi boiler 43,680 41,309 -5%

systems), Boilers < 300 kBtuh

Water Heating
Heat Pump Water Heaters 2,165 3,231 49%

Fossil Fuel & Electric Resistance Water Heaters 31,167 36,553 17%
(storage & instantaneous, excludes indirect)

2.1.3 Reasons for Changes in Residential Sales from 2022 to 2023

To provide context for understanding the changes in sales presented in Table 8, the NMR Team
asked distributors for the reasons for the increases or decreases in their residential-duty sales
changed from 2022 to 2023.

The findings in this section strongly suggest that the PAs’ support for air source heat
pumps appears to have had the intended effects on the residential HYAC markets from
2022 to 2023, with distributors citing the Mass Save space conditioning heat pump rebates
both as reasons for the growth in their sales of cold-climate air source heat pumps and
decreases in their sales of fossil-fuel fired boilers, furnaces, and central air conditioning
from 2022 to 2023.

The findings also suggest that the PAs’ support for heat pump water heaters had the
intended effects on electric resistance water heaters from 2022 to 2023. Distributors most
frequently cited Mass Save as a reason for the growth in their sales of residential heat
pump water heaters from 2022 to 2023, and the three distributors that reported decreases
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in their sales of residential electric resistance water heaters attributing this to an increase
in the demand for heat pump water heaters. However, the results do not provide evidence
of displacement of fossil fuel water heating by heat pump water heaters from 2022 to 2023.

Residential Cold-Climate Air Source Heat Pumps: Reasons for Sales Increases

Distributors most frequently cited Mass Save as a reason for the growth in their sales of
residential cold-climate air source heat pumps from 2022 to 2023. Qualitative evidence
suggests that in 2023 the PAs’ program support may have been somewhat more impactful
for cold-climate ducted than for ductless air source heat pumps. All ten distributors of ducted
heat pumps, and nine of 12 distributors of ductless heat pumps, reported that their sales of cold-
climate residential-duty heat pumps of each type had increased from 2022 to 2023. Table 6 shows
these distributors’ answers to the question of what drove this growth. The distributors most
frequently cited the Mass Save rebates or program, with nearly all distributors citing this for ducted
systems (eight of ten). Twice as many cited the Mass Save rebates or program for cold-climate
ducted systems as for ductless (four of nine). As Table 10 shows, nearly two-thirds (six of ten)
distributors that sold ductless mentioned or implied that the increase in the rebate value or the
change of program design since 2021 was important to their sales of these systems, versus three
of nine for ductless systems. Together these results suggest that since the start of the current
triennium the PAs’ program support may have been somewhat more impactful for ducted for
ductless air source heat pumps. To quote two distributors,

In 2021, we didn’t even carry ducted heat pump models.
It used to be 95% of our sales were ductless, but ducted popularity has grown.

Table 9: Reasons for Growth in Residential Ducted & Ductless Cold Climate Air
Source Heat Pump Sales, 2022 — 2023

Reasons for Growth in Cold Climate ASHP Sales Ductless

(multiple responses allowed) (n=9)

Mass Save rebates or program 8 4
Improved technology

Increased market familiarity with ducted HP systems
More offerings meet new program requirements
Push for electrification

Missing

O 2 a a N
W o =~ O =

Table 10: Importance of Increase in Rebate Value or Change of Program Design to
Growth in Cold Climate Air Source Heat Pump Sales

Reasons for Growth in Cold Climate ASHP Sales Ducted Ductless

(multiple responses allowed) (n=10) (n=9)

Mentioned or implied importance of increase in rebate value or 6 3
change of program design since 2021

Residential Fossil-Fuel Heating: Reasons for Sales Decreases
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All of the five distributors that reported a decrease in their unit sales of fossil-fuel fired
boilers, furnaces, or both from 2022 to 2023 attributed this to the changes in values of
Mass Save rebates or incentives. Four of the five noted that increases in their air source
heat pump sales came at the expense of their furnace and boiler sales. Five of 13 distributors
that distributed residential fossil-fuel fired heating equipment in 2023 reported that their sales of
these equipment types declined from 2022 to 2023, six reported that they had not changed, and
two reported they had increased. Table 11 shows the reasons that the five distributors with
decreased sales gave for the decreases. All five cited the changes in values of rebates or
incentives for fossil-fuel heating equipment versus heat pump space conditioning equipment. Four
of the five noted that the increase in their sales of residential air source heat pumps was at the
expense of their fossil-fuel heating equipment sales. As one distributor explained of boilers:

They got rid of boiler incentives, they all went to heat pumps, so people changed
their purchasing habits — people who used to buy a boiler went to heat pumps.

Two also said they had seen greater market interest in alternative equipment as the technology
improved.

Customers [are] looking for alternatives and [are] rebate-driven. Rather than a
furnace they're doing mini-splits.

Table 11: Reasons for Decreases in Fossil-Fuel Heating Equipment Sales, 2022 -

2023
Reasons for Decrease in Sales Fossil-Fuel Heating
Change in rebate or incentive value for non-HP versus HP equipment 5
Increased demand for HP at expense of non-HP equipment 3
Market interest in highly efficient or alternative equipment 2
Energy codes 1

Residential Central Air Conditioning: Reasons for Sales Decreases

Two of the four distributors that reported a decrease in their unit sales of central air
conditioning from 2022 to 2023 attributed this to changes in the Mass Save rebates. Two
of the four noted that increases in their air source heat pump sales came at the expense
of their central air conditioning sales. Four of 10 distributors that distributed residential central
air conditioning in 2023 reported that their sales of these equipment types declined from 2022 to
2023, three reported they had increased, one that there was no change, and one did not provide
an answer. Table 12 shows the reasons the four distributors with decreased sales gave for the
decreases. Two of the four cited the changes in values of rebates or incentives for central air
conditioning equipment versus heat pump space conditioning equipment. (Mass Save incentives
for residential central air conditioning ceased at the end of 2021.) Two of the four noted that the
increase in their sales of residential air source heat pumps was at the expense of their central air
conditioning equipment sales.

Three distributors that said that their central air conditioning unit sales had increased from 2022
to 2023 attributed it to a general increase in the demand for air conditioning, which would also
affect air source heat pump demand. As one distributor commented,
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More people want AC in their home than in than in the past, in general.

Table 12: Reasons for Decreases in Central Air Conditioning Equipment Sales,

2022 - 2023
Reasons for Decrease in Sales (07.X 0
multiple responses allowed, n=4
Change in rebate or incentive value for non-HP versus HP equipment 2
Increased demand for HP at expense of non-HP equipment 2
Increased market interest in highly efficient or alternative equipment 2

Residential Heat Pump Water Heaters: Reasons for Sales Increases

Distributors most frequently cited Mass Save as a reason for the growth in their sales of
residential heat pump water heaters from 2022 to 2023. All 11 distributors reported that their
sales of heat pump water heaters increased from 2022 to 2023. When asked what drove this
growth, most (9 of 11) cited Mass Save incentives (Table 13). As one distributor explained, “Those
are 100% incentive driven. That’s the only reason you’d put that in. They’re vastly more expensive
than electric resistance or gas model tanks. They could be two or three times the price. Without
that incentive, it's cost prohibitive.” Of these, two specifically credited the change to midstream
delivery, with one noting it was the “combination of the technology and the program. We've had
heat pump water heaters in stock for a while. The program moved it more than anything, and the
change from rebates to midstream was a significant driver. Any time you can influence up the
supply stream, the more you are going to move stuff downstream.” Other reasons mentioned by
multiple distributors include greater awareness of or familiarity with heat pump water heaters;
Massachusetts energy codes; a growth in consumer interest in hybrid (heat pump plus electric
resistance technology) water heaters, for which Mass Save began offering rebates in 2023; and
that Mass Save began offering an incentive for heat pump waters in new construction.

Table 13: Reasons for Growth in Residential Heat Pump Water Heater Sales, 2022

- 2023
Reasons for Growth in HPWH Sales HPWH
multiple responses allowed, n=11
Mass Save incentives/rebates 9
Greater awareness of or familiarity with the equipment 4
Mass Save Change to midstream/upstream incentive 2
New construction energy codes 2
Equipment performance/market interest in highly efficient 1
equipment
Increased market interest in heat pumps 1
Missing 1

Residential Non-Heat Pump Water Heaters: Reasons for Sales Changes

The three distributors that reported decreases in their sales of residential electric
resistance water heaters attributed this to an increase in the demand for heat pump water
heaters, partly due to federal efficiency standards for residential electric water heaters
over 55 gallons having increased to the point that only heat pump water heaters can meet
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them. Three of the five distributors that reported growth in their sales of resistance water
heaters attributed it to replacing existing water heaters.

None of the 12 distributors that sold fossil fuel water heaters reported a decrease in their
sales. The results do not provide evidence of displacement of fossil fuel water heating by
heat pump water heaters from 2022 to 2023.

Unlike residential fossil-fuel space heating and central air conditioning equipment, distributors
reported net growth in unit sales of residential gas-, propane-, and oil-fired (fossil fuel) and electric
resistance storage (electric storage) water heaters (combined) from 2022 to 2023. To better
understand these changes by type of equipment, the NMR Team asked distributors about the
direction and percentage change in their sales of non-heat pump water heaters from 2022 to 2023
separately for electric storage and gas-, oil-, or propane-fired water heaters. If their sales
increased or decreased, we also asked them about the reasons for the changes. Table 14 shows
that about half (five for electric storage and six for fossil fuel) of the 13 distributors that sold fossil
fuel or electric storage water heaters in 2023 reported an increase in sales of these types of water
heaters, while one-quarter (three) reported a decrease in electric storage and none reported a
decrease in fossil fuel water heaters.

Table 14: Direction of Changes in Residential Electric Resistance Storage & Gas-,
Propane-, or Oil-fired Water Heater Sales, 2022 - 2023

Direction of Change in Non-HPWH Sales Electric Fossil-Fuel
Storage WH WH
(n=12) (n=12)
Increased 5 6
No Change 4 6
Decreased 3 0

Changes in sales of electric resistance storage water heaters. Table 15 shows the reasons
that distributors gave for the growth or decline in sales of electric resistance storage water heaters.
Two of the five distributors that reported growth in sales of this water heater type attributed it to
the need to replace existing water heaters with like equipment. One noted that in their case the
sales increase was due to acquiring new store locations in Massachusetts in 2023 rather than to
some broader general trend.

Three distributors reported that their total sales of residential electric resistance water heaters
had decreased. All three attributed the decrease to an increase in the demand for heat pump
water heaters, partly due to federal efficiency standards for residential electric water heaters over
55 gallons having increased to the point that only heat pump water heaters can meet them.

Table 15: Reasons for Growth or Decline in Residential Electric Resistance Water
Heater Sales, 2022 — 2023

Reasons for Change in WH Sales Electric Resistance
(multiple responses allowed) Storage WH
Growth (n=5)
Like-for-like replacements 2

Part of overall change in respondents' share of market 1
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Don't know 1
Missing 1
Decline (n=3)
Increased demand for HP at expense of non-HP equipment 3
Capacity restrictions for residential equipment 1

Changes in sales of gas-, oil-, and propane-fired water heaters. Half the 12 distributors that
sold fossil fuel water heaters (six) reported their sales of these water heaters had increased while
the other half reported no change. None reported a decrease. As Table 16 shows, two of the six
with sales increases attributed them to a general increase in demand for fossil water heaters and
a third to PA rebates for tankless fossil fuel water heaters.

Table 16: Reasons for Growth or Decline in Residential Gas-, Propane-, or Oil-
fired Water Heater Sales, 2022 - 2023

Reasons for Change in WH Sales Fossil Fuel WH
(multiple responses allowed)

Growth (n=6)
Increase in demand for FF WHs 2
Rebates for tankless FF water heaters

Like-for-like replacements

Market interest in highly efficient or alternative equipment
Part of overall change in respondents' share of market
Don't know 2

Decline Not applicable

2.2 COMMERCIAL-DUTY SALES

2.21 2023 Commercial Sales and Program Attribution

More than four-fifths of the VRF (84%) air source heat pump tonnage sold by these
distributors was marketed or certified as suitable for cold climates. Distributors could not
provide a reliable estimate of the percentage of commercial-duty ducted ASHPs that were cold-
climate Respondents indicated that commercial-duty ducted ASHPs are not a common solution
for heating in the commercial market (only 1% of their heating capacity sales).

Distributors estimated the 2023 counterfactual sales of commercial equipment (i.e., what
their sales would have been had there been no program support) as a percentage of their
actual sales by capacity. They estimated that without Mass Save, the total capacity of their
2023 sales of ducted heat pumps would have been 75% of what they actually were, and the
total capacity of their 2023 sales of cold-climate VRFs would have been 77% of what they
actually were. This is similar or greater than the estimate provided by distributors in the previous
study for the year 2021 (72% and 68% respectively); however, one should take caution before
comparing the two figures. Each set of figures is respective of the distributors who were
interviewed in each study. One lesson from the previous study was that future studies should take
effort during the distributor interviews to capture more of the C&l market. The previous study had
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few C&l focused distributors and no manufacturer representatives, which are an important supply
channel on the C&l side. This study included more distributors with a C&l focus and manufacturer
representatives. Therefore, it is possible that this study’s counterfactual estimates for the C&l
market are more accurate and that the previous study-overestimated C&l impact in 2021. Also, in
the previous study, more residential-focused distributors may have bled their views of the
residential market into their views of the C&l market. Given the still-nascent condition of the C&l
heat pump market relative to the residential heat pump market, and program emphasis on the
residential market, it is not surprising the C&l counterfactual estimate points to a smaller impact
on heat pump sales. Lastly, these differences could just be statistical noise in the data, given the
small sample sizes and two separate pools of respondents.

The validity of these findings is also limited by the inability for distributors to know where
equipment is installed. This study focuses on existing buildings; however, the Energy Optimization
Model Version 2.1 Update study found a portion of midstream VRFs are installed in new
construction projects.” When estimating their counterfactual sales, distributors are therefore
unable to isolate impacts in the existing and new construction markets separately.

The NMR Team offered distributors that sold commercial-duty equipment the option of reporting
their sales by unit or capacity, and for each equipment type, the average tonnage, BTUs, or
volume, as appropriate, they sold in 2021. The Team multiplied each distributor’s unit sales by
their average reported capacity of the equipment type to convert estimates of unit sales into
capacity sales, and vice versa. While the study asked for average heating capacity specifically at
17 °F and 5 °F as well as cooling capacity, the reported values were mostly identical. This means
that most distributors could not differentiate capacity values by temperature.

Table 17 and Table 18 show 2023 sales for each commercial-duty equipment type by heating and
cooling capacity, respectively, and the 2023 counterfactual for ducted ASHPs, VRFs, and heat
pump water heaters reported by the distributors. In 2023, ducted ASHPs and VRFs comprised
just 8% of the participating distributors’ reported sales of commercial-duty space heating
equipment, as measured by tons of capacity, but 28% of their space cooling equipment.

7 https://ma-eeac.org/wp-content/uploads/MA24C02-Energy-Optimization-Model-Version-2.1-Update-
Report_25SEP2024.pdf
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Table 17: 2023 Commercial-Duty Heating Equipment Sales, by Capacity

Equipment Type & Capacity 2023 Actual Sales 2023 Counterfactual Sales
Company-Level

Capacity % of Space Capacity Counterfact

(kBtuh) Heating (kBtuh)* ual Sales as
Capacity % of Actual
Sales Sales
Ducted Air Source Heat Pump 46,137 1% 34,688 75%
systems (commercial-duty, air-to-air
only)
Air Source VRF systems (air-to-air 293,814 7% 225,303 77%
only), all sizes
Cold-climate VRF systems 245,651
Other VRF systems 48,164
Combined Heating and Cooling 835,795 20%
(commercial-duty e.g., RTUs)
Fossil Fuel-fired Heating systems 3,019,173 72%

(commercial-duty all combined,
including combi boiler systems)

Total 100.0%
* 1 ton =12 kBtu/h

Table 18: 2023 Commercial-Duty Cooling Equipment Sales, by Capacity

Equipment Type & Capacity 2023 Actual Sales 2023 Counterfactual Sales
Company-Level
Capacity % of Space Capacity % of
(tons) Heating (tons) Space
Capacity Heating
Sales Capacity
Sales
Ducted Air Source Heat Pump 3,845 4% 2,891 75%
systems (commercial-duty, air-to-air
only)
Air Source VRF systems (air-to-air 24,485 24% 18,775 77%
only), all sizes
Cold-climate VRF systems 20,471
Other VRF systems 4,014
Combined Heating and Cooling 65,896 66%
(commercial-duty e.g., RTUs)
Air Conditioning systems 5,802 6%
(commercial-duty, excludes chillers)
Total 100.0%
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Table 18 shows commercial water heating sales by capacity for heat pump water heaters and
non-heat pump waters, as well as counterfactual sales. Heat pump water heaters comprised 7%
of the commercial water heating market. In the previous study, manufacturers, distributors, and
installers indicated that sales for heat pump water heaters only started taking off in Massachusetts
in 2022 and 2023 after the program shifted incentives upstream. The 7% share for HPWHSs
represents the early market for HPWHSs in Massachusetts.

Table 19: 2023 Commercial-Duty Water Heating Equipment Sales, by Capacity

Equipment Type & Capacity 2023 Actual Sales 2023 Counterfactual

Sales Company-

Level

Capacity % of Water Capacity % of

gallons) Heating (gallons) Space
Capacity Heating
Sales Capacity

Sales
Heat Pump Water Heaters 14,561 7% 6,891 47%

Fossil Fuel-fired & Electric 188,297 93%

Resistance Water Heaters - Storage
and instantaneous (excludes indirect
water heaters)

2.2.2 2022 Commercial Heat Pump Sales

Between 2022 and 2023 sales of commercial-duty ducted ASHPs and VRFs grew at faster
rates than did sales of non-heat pump systems. ASHP and VRFs sales each increased by
about 27% when measured by capacity. While respondents gave similar answers for changes in
sales from 2022 to 2023 for VRFs and ASHPs, they were asked about each equipment type
separately and were only asked about equipment types they sold. The 27% value is the weighted
average value, with weighting based on the share of total capacity sold for each equipment type
by each respondent. Non-heat pump heating equipment sales decreased by 6%, non-heat pump
cooling-only equipment increased by 10%, and non-heat pump heating and cooling equipment
increased by 7%.

We asked distributors that sold each type of commercial-duty equipment whether the sales of that
equipment changed from 2022 to 2023 and if so, we asked for the percentage change in their
sales of these types of systems. We used their responses to estimate the total capacities of their
2022 sales for each equipment type. All the distributors reported that commercial-duty heat pump
sales had either grown or stayed the same between 2022 and 2023. Table 20 and Table 21 show
the resulting sales estimates by capacity for heating and cooling, respectively. Section 2.2.3
discusses the reasons for changes in sales from 2022 to 2023.
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Table 20: 2022 Commercial-Duty Equipment Sales — By Heating Capacity

Equipment Type & Capacity 2022 2023 % change
capacity capacity 2022-2023
(kBtuh) (kBtuh)

Ducted Air Source Heat Pump systems 36,453 46,137 27%

(commercial-duty, air-to-air only)

Air Source VRF systems (air-to-air only), all 231,915 293,814 27%

sizes

Combined Heating and Cooling (commercial- 779,039.6 835,795 7%

duty e.g., RTUs)

Fossil Fuel-fired Heating systems (commercial- 3,225,521 3,019,173 -6%

duty all combined, including combi boiler

systems),

Table 21: 2022 Commercial-Duty Equipment Sales — By Cooling Capacity

Equipment Type & Capacity 2022 2023 % change

capacity capacity 2022-2023
kBtuh kBtuh

Ducted Air Source Heat Pump systems 3,038 3,845 27%

(commercial-duty, air-to-air only)

Air Source VRF systems (air-to-air only), all 19,326 24,485 27%

sizes

Combined Heating and Cooling (commercial- 61,412 65,896 7%

duty e.g., RTUs)

Air Conditioning systems (commercial-duty, 5,280 5,802 10%

excludes chillers),

From 2022 to 2023 commercial heat pump water heater sales grew at a much faster rate
than non-heat pump water heater sales. Table 22 shows the distributors’ estimates for changes
in sales from 2022 to 2023 for each water heater type. Respondents were asked to provide
separate estimates for changes in sales from 2022 to 2023 for heat pump water heaters, electric
resistance water heaters, and fossil fuel water heaters. Since respondents provided 2023 sales
data for heat pump water heaters and all non-heat pump water heaters combined, we split 2023
non-heat pump water heater sales into electric resistance and fossil fuel systems using the split
of said equipment types found in the MA22CCO05-B-BSLN commercial existing building stock
study. Heat pump water heater sales by capacity increased by 24% from 2022 to 2023 while
electric resistance water heaters and fossil fuel water heaters increased by 4% and 6%,
respectively.
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Table 22: 2022 Commercial-Duty Equipment Sales — By Water Heating Capacity

Equipment Type & Capacity 2022 2023 % change
capacity capacity 2022-2023
(gallons) (gallons)

Heat Pump Water Heaters 11,718 14,561 24%

Electric Resistance Water Heaters 74,553 77,202 4%

Fossil Fuel Water Heaters 104,937 111,095 6%

2.2.3 Reasons for Changes in Commercial Sales from 2022 to 2023

To provide context for understanding the changes in sales presented in Table 20, the NMR Team
asked distributors for the reasons for the increases or decreases in their commercial-duty
equipment sales from 2022 to 2023.

Commercial Ducted Air Source Heat Pumps: Reasons for Sales Increases

One of three distributors of commercial ducted air source heat pump systems attributed
the increase in their sales of this equipment to the push for electrification, and another to
improved equipment technology. Since very few distributors that sold commercial ducted air
source heat pump systems could identify the percentage of these systems that qualified as cold-
climate, the NMR Team asked for reasons for changes in commercial ducted air source heat
pump systems generally rather than in cold-climate systems. Half (three) of the six distributors
that reported selling these systems in 2023 indicated that their sales had increased; the other
three that they had stayed the same. As Table 23 shows, one distributor attributed the growth in
their sales of this equipment type to the push for electrification, and another to improvements in
ducted air source heat pump technology. A third distributor explained that the increase was due
to starting to do more commercial work.

Table 23: Reasons for Growth in Commercial Ducted Air Source Heat Pump
Sales, 2022 - 2023

Reasons for Growth in Ducted ASHP Sales

(multiple responses allowed)

Push for electrification 1
Better technology 1
Increase in commercial work on part of distributor 1

Commercial VRFs: Reasons for Sales Increases

Two of five distributors of VRFs attributed the increase in their sales of this technology to
Mass Save rebates or incentives. About two-thirds (five of seven) distributors that sold VRFs
reported their sales of these systems had increased from 2022 to 2023. None reported a
decrease. Two of the five attributed the growth to Mass Save incentives or rebates (Table 21). As
one distributor explained,

Commercial rebates - some are prescriptive, some are not. The rebates play a part
in getting building owners to spend the money. Mass Save is pretty much the whole
driver
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Table 24: Reasons for Growth in VRF Sales, 2022 — 2023
Reasons for Growth in VRF Sales

(multiple responses allowed) (n=5)
Mass Save upstream commercial incentives/rebates 2
Landed more commercial jobs 1
More effective sales practices 1

Commercial Non-Heat Pump RTUs or Combined Heating And Cooling Equipment:
Reasons for Sales Increases

While sales of non-heat pump RTUs or other non-heat pump commercial combined heating
and cooling equipment increased modestly, one of five distributors noted that customers
had begun abandoning RTUs for VRFs, and another that RTU demand had slowed since
the start of 2024. The most commonly mentioned reason for increases in the sales of this
equipment type was like-for-like replacements of older equipment. Four of five distributors
of non-heat pump RTUs or other non-heat pump commercial combined heating and cooling
equipment reported the sales of this equipment type increased from 2022 to 2023; none reported
a decrease. (As Table 20 in Section 2.2.3 shows, compared to ducted air source heat pumps and
VRFs these increases were modest.) Two of the four attributed this modest growth to like-for-like
replacements of older equipment, and one to a change in the distributor's market share (Table
25). One distributor noted that the increase in their RTU sales was small compared to the increase
in their VRF sales, and quite a few customers had abandoned RTUs for VRFs. Another noted that
RTU demand had slowed since the start of 2024.

Table 25: Reasons for Growth in Non-Heat Pump RTU/Combined Heating &
Cooling Equipment Sales, 2022 — 2023

Reasons for Growth in RTU/Combined Heating & Cooling Sales

(multiple responses allowed) (n=4)
Like-for-like replacements 2
Part of overall change in respondents' share of market 1

Commercial Fossil-Fuel Heating Equipment: Reasons for Sales Changes

Only one of two distributors that reported a decrease in fossil-fuel-fired heating equipment
supplied a reason; they attributed it to a decrease in Mass Save boiler incentives or
rebates. While the distributors’ total capacity sales of fossil-fuel-fired heating equipment
decreased from 2022 to 2023, not all distributors reported a decrease. Seven of 11 distributors of
fossil-fuel heating equipment responded to the question; of these, two reported a decrease in
sales, three reported an increase, and two reported no change. One of the two that reported a
decrease attributed the change to a decrease in the Mass Save commercial boiler incentive; the
other did not supply a reason (Table 23).
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Table 26: Reasons for Changes in Commercial Fossil-Fuel Heating Equipment
Sales, 2022 - 2023

Reasons for Changes in Fossil-Fuel Heating Equipment Sales

multiple responses allowed) (n=4)
Reasons for Increase
Like-for-like replacements 1
Increased demand for this equipment type 1
Mix of projects brought to them 1
Reasons for Decrease
Decrease in Mass Save boiler rebate or incentive 1

Commercial Non-Heat Pump Cooling Equipment: Reasons for Sales Increases
The one distributor that reported an increase in their sales of commercial-duty air
conditioning systems using direct expansion from 2022 to 2023 also reported that the
market for this equipment type had slowed since the start of 2024. Of the five distributors
that sell commercial-duty air conditioning systems using direct expansion, one reported their sales
of this equipment type had increased from 2022 to 2023, two that they had not changed, and one
did not respond to the question. The distributor that reported an increase attributed it to like-for-
like replacements of older equipment while noting that the market for this equipment type had
slowed in 2024.

Commercial Heat Pump Water Heaters: Reasons for Sales Increases

Two-thirds (four of six) distributors that sold commercial heat pump water heaters
reported increases in their sales of this equipment type either directly or indirectly
attributed the increases to Mass Save support. Three-quarters (6 of 8) of the distributors that
sold commercial heat pump water heaters reported increases in their sales of this equipment type
from 2022 to 2023, while the other quarter (two) reported no change. Two distributors attributed
the increase in their sales to Mass Save incentives or rebate, and two to the fact that they did not
offer heat pump water heaters for sale before 2023, so any sales would represent an increase
(Table 32).

Table 27: Reasons for Increases in Commercial Heat Pump Water Heaters Sales,
2022 - 2023

Reasons for Changes in Fossil-Fuel Heating Equipment Sales

(multiple responses allowed, not all offered a reason)

Mass Save incentives/rebates 2
Began to stock HP equipment in 2023 2
Small percentage of sales 1

Commercial Electric Non-Heat Pump and Fossil-Fuel Water Heaters: Reasons for
Sales Increases

Few distributors offered reasons for increases in their sales of electric non-heat pump
water heaters or fossil-fuel fired water heaters. One of these distributors attributed
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increases in sales of both to customers switching to tankless water heaters. Another
attributed the increase in sales of fossil-fuel fired water heaters to Mass Save incentives
or rebates. A little more than half (six) of the 11 distributors that sell commercial electric non-heat
pump water heaters reported that their sales of these water heaters did not change from 2022 to
2023, while a little less than half (five) reported their sales of these water heaters had increased.
One of the distributors with increased sales attributed the change to customers switching to
tankless, one to increased demand, and one did not know.

The proportion of increase versus no change to sales of fossil-fuel fired water heaters was similar,
with a little more than half (six) of the 11 distributors that sell this type of water heater reporting
an increase in sales and a little less than half (five) reporting no change. Three of the distributors
with increased sales provided reasons for the change. The same distributor that attributed the
increase in electric non-heat pump water heater sales to customers switching to tankless water
heaters also attributed the increase in fossil-fuel water heaters to this. Others attributed it to
increased demand for fossil-fuel water heaters (one) and to Mass Save incentives or rebates
(one).

Section 3 Market Observations and Program
Feedback

This section presents participating distributors’ responses to questions designed to assess
progress towards market effects, identify program support offered by providers other than the
PAs, changes in heat pump equipment prices between 2022 and 2023, and general observations
about the markets for heat pumps and feedback on the PAs’ programs. The data reported in this
section are not weighted.

3.1 MARKET EFFECTS INDICATORS

3.1.1 Changes in Stocking or Inventory Practices of Residential-Duty Equipment
Since May 2023

In a series of open-ended, qualitative questions, the NMR Team asked distributors whether their
companies had changed the types of cooling, heating, and water heating equipment in the 12
months before the interviews began (i.e., since May 2023), and if so, why. Enough distributors
supplied clear and consistent responses for residential equipment that we could categorize them
into binary responses (“increased inventory of heat pump equipment” or “no change”) and weight
the results to better reflect the percentages of residential cooling, heating, and water heating
equipment type affected. We report the residential results both as both unweighted and weighted
percentages in addition to counts.

Changes to Residential Heating Equipment Inventory

It is difficult to draw conclusions from the results for residential heating equipment
because just half of the distributors that distributed this equipment type in 2023 (7 of 14)
responded to the question. Bearing this in mind, most responding distributors (75%
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unweighted, 76% weighted) made no changes to their inventory of residential-duty heating
equipment in the 12 months before their interview. About one-quarter of responding
distributors reported having increased their inventory of higher-efficiency heat pumps or
started stocking cold-climate heat pumps (25% unweighted, 24% weighted) (Table 29). One
distributor reported that because of the elimination of Mass Save rebates for fossil fuel heating
equipment, customers are buying lower-efficiency fossil fuel heating equipment. While this
distributor had increased their inventory of high-efficiency air source heat pumps, they had also
lowered the efficiency of their boiler inventory — a counterproductive outcome. As the distributor
that reduced the efficiency of their boiler inventory explained,

Mass Save is getting rid of the gas rebates for fossil fuels, so people are buying
lower efficiency equipment. More of our [boilers] inventory is in those systems
rather than the higher efficiency gas units.

Table 28: How Company Changed Residential-Duty Heating Stocking Since May
2023, by Number & Percentage of Distributors*

Ways Heating Equipment Unweighted Weighted
Stocking Has Changed % %
Increased inventory of higher-efficiency HPs 25%, 24%,
No change 75% 76%
Sold ASHPs # of Distributors
in 2023
No change 4
Increased inventory of higher 1
efficiency HPs; reduced efficiency of
Yes boilers stocked
Started stocking heat pumps (only 1
cold-climate)
Missing 6
No No change** 2
Total 14

* Percentages exclude missing responses from base.
** One of these two responses was missing. To calculate percentages we classified the missing response to No change,
as the distributor had not begun stocking air source heat pumps during the period.

Changes to Residential Cooling Equipment Inventory

A substantial majority unweighted (80%) and virtually all weighted (99.8%) of the 12
participating distributors that distributed residential-duty cooling equipment in 2023
reported having increased inventory of air source heat pumps in the 12 months prior to
the interview (Table 28). Most (five of eight) had increased inventory of both ducted and ductless
systems, two of ductless only, and one of ducted only. One mentioned that the increase in their
air source heat pump inventory had come at the expense of boilers, one that they had started
stocking more equipment that meets the ENERGY STAR 6.1 standard, and one that they had
started stocking heat pumps for the first time, only cold-climate. Three of these eight distributors
cited Mass Save rebates or incentives as among the reasons for increasing their inventory of air
source heat pumps.
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Table 29: How Company Changed Residential-Duty Cooling Stocking Since May
2023, by Number & Percentage of Distributors*

Ways Cooling Equipment Unweighted Weighted

Stocking Has Changed % %

Increased inventory of ASHPs 80.0% 99.8%

No change 20.0% 0.2%
Sold ASHPs # of Distributors
in 2023

Increased inventory of ASHPs 8
No change 2
Ve Don't know 1
Missing 1
No 0
Total 12

* Percentages exclude missing responses from base.

Changes to Residential Water Heating Equipment Inventory

About two-thirds of 12 distributors of residential-duty water heating equipment reported
that they had increased their inventory of heat pump water heaters in the 12 months prior
to their interview (67% unweighted, 63% weighted) (Table 30). Of the six distributors that
offered a reason for this change, two-thirds (four) attributed it to Mass Save incentives.
While one of the six distributors that increased their heat pump water heater inventory noted that
the increase had come at the expense of gas tankless water heaters, another noted that they had
also increased their inventory of gas tankless as well as of hybrid water heaters.

Table 30: How Company Has Changed Residential-Duty Water Heating Stocking
Since May 2023, by Number & Percentage of Distributors*

Ways Water Heater Stocking Has  Unweighted Weighted
0,

Changed Yo %
Increased inventory of HPWHSs 67% 63%
No change 33% 37%
Sold HPWHs s
in 2023 # of Distributors
Increased HPWH inventory 5
Increased HPWH & gas tankless 1
Ve inventory
No change 2
Missing 3
No No change** 1
Total 12

* Percentages exclude missing responses from base.
** This response was missing. To calculate percentages we classified the missing response to No change, as the
distributor had not begun stocking heat pump water heaters during the period.
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3.1.2 Changes in Stocking or Inventory Practices of Commercial-Duty Equipment
Since May 2023

The NMR Team asked distributors whether their companies had changed the types of
commercial-duty cooling, heating, and water heating equipment since roughly a year prior to the
interview (i.e., May 2023), and if so, why. Fewer distributors responded to the questions for
commercial equipment than for residential equipment. There are two reasons for this. One is that
larger systems are often custom orders, so distributors less often keep commercial-duty
equipment in inventory than residential-duty equipment. When distributors told us that they did
not keep an equipment type in inventory, we did not ask them the stocking question for that
equipment type. The other reason is that the response rates to the commercial-duty questions
were low compared to the residential series, with about half of potentially qualified respondents
not answering each commercial-duty equipment question. Thus, the responses to the
commercial-duty questions should be considered as anecdotal and should not be
generalized to all responding distributors that sold the equipment type. For this reason we
do not present the results as percentages.

Changes to Commercial-Duty Heating and Cooling Equipment Inventory

Two of three distributors of commercial-duty cooling and commercial duty-heating
equipment that both sell and stock commercial air source heat pumps or VRFs reported
having increased their inventory of VRFs since May 2023. One of these distributors noted
that their VRF sales increases were at the expense of boilers.

One distributor that stocks commercial-duty heating equipment but does not sell either
commercial air source heat pumps or VRFs reported having decreased their inventory of
commercial-duty gas-fired heating equipment.

Half (seven) of the 14 distributors that sell commercial-duty heating equipment answered
questions about commercial heating stocking. Of these seven, three do not keep heating
equipment in stock. Three of the remaining four distributors reported that their companies had
changed their stocking of heating equipment since May 2023. Two that sold heat pumps for
heating reported increasing their inventory of VRFs; one of these reported that their company also
reduced their inventory of boilers. One distributor that does not sell heat pumps for heating
reported a decrease in their company’s inventory of gas heating equipment. Distributors attributed
these changes to Mass Save incentives and rebates (one) and to energy codes and increase in
demand for VRFs (one) (Table 32).
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TFable 31: How Company Has Changed Commercial-Duty Heating Stocking Since

May 2023

Sold ASHPs Stocks Ways Heating Stocking Has Changed # of

or VRFs in Heating Distributors

2023

Yes Yes Increase in VRFs 1
Yes More VRFs and less commercial boilers 1
Missing Missing 5
No Not applicable 2

No Yes No change 1
Yes Decrease in gas fired heating equipment 1
Missing Missing 2
No Not applicable 1

Five of the nine companies that sell commercial-duty cooling equipment answered questions
about commercial cooling stocking. About half (three of five) reported keeping at least some of
this equipment in stock, and two of these noted they kept VRFs in stock. Both these distributors
said their companies had increased their inventory of VRFs since May 2023, with one citing an
increase in demand for VRFs as a reason (Table 31).

Table 32: How Company Has Changed Commercial-Duty Cooling Stocking Since

May 2023
Sold ASHPs or Stocks Ways Cooling Stocking Has Changed # of

VRFs in 2023 Cooling Distributors

Increase in VRF inventory 1

Yes Increase in VRF inventory, decrease in boiler 1

Yes Missing 1

No N/A 2

Missing Missing 4

©

Changes to Commercial-Duty Water Heating Equipment Inventory

One of three distributors that sell and stock commercial-duty heat pump water heaters and
responded to the question reported that since May 2023 their company had increased their
inventory of commercial gas and electric high-efficiency water heaters and attributed the
change to Mass Save incentives or rebates. Half (four) of the eight companies that sell
commercial-duty water heating equipment answered questions about commercial water heating
stocking. Three of the four reported keeping commercial-duty water heaters in stock. One of these
distributors reported that since May 2023 their company had increased their inventory of
commercial gas and electric high-efficiency water heaters and attributed the change to Mass Save
incentives or rebates (Table 33).
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Table 33: How Company Has Changed Commercial-Duty Water Heating Stocking
Since May 2023

Sell Stocks Water Ways Water Heater Stocking Has # of Distributors

HPWHs Heaters Changed

Yes Yes No change 2
Increased inventory of commercial gas and 1

electric high-efficiency water heaters, due to
Mass Save incentives/rebates

No Not applicable 1
Missing Missing 4
Total 8

3.2 2023 HEAT Pump PROGRAM SUPPORT OTHER THAN MASS SAVE

The only program support other than Mass Save that distributors definitively identified as
participating in 2023 was municipal rebates for commercial heat pump water heaters. The NMR
Team asked distributors if any of the heat pump equipment that their company or branch sold in
Massachusetts in 2023 received support from any programs other than Mass Save. Of the ten
distributors that responded, seven answered no, one did not know, one noted that they had
received “a few municipal rebates in Danvers and Marblehead for commercial heat pump water
heaters” and another indicated their company had participated in a program for dedicated outdoor
air systems and VRFs (at $2,500 per ton) but did not specify the program or source of support.
Given the lack of information in this response, we cannot assume that what they participated in
was not Mass Save.

3.3 CHANGES IN HEAT PumpP EQUIPMENT PRICES FROM 2022 10 2023

Distributors that sell air source heat pumps reported that the manufacturers’ suggested
retail prices (MSRPs) of the air source heat pump equipment they sell had increased an
average of 5.8% from 2022 to 2023. Distributors that sell heat pump water heaters reported
that MSRPs of the heat pump water heaters they sell had increased on average 8.6% in
the same period. The average reported air source heat pump MSRP increase is about 40%
faster than inflation in the same period, while the average reported heat pump water heater
MSRP increase is about double the rate of inflation in the period. The NMR Team asked
distributors that sell residential- or commercial-duty air source heat pump systems or water
heaters if, in general, the manufacturers’ suggested retail prices (MSRP) of the heat pump space
conditioning or water heating equipment they distribute had changed (in nominal terms) from
2022 to 2023, and if so, the direction and percentage of change. The results are weighted by the
total of the combined cooling capacity of the residential air source heat pumps and commercial
ducted air source heat pumps and VRFs, or the combined capacity of the residential and
commercial heat pump water heaters, that each distributor sold in 2023. These questions were
worded in a general way to minimize their impact on interview length. This does not allow us to
account for differences in the price changes of residential- versus commercial-duty equipment,
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or for any changes from 2022 to 2023 in the average capacity, efficiency, and mix of the heat
pump systems sold.

Distributors that sell air source heat pumps reported that, on average, the MSRPs of the air
source heat pump equipment they sell had increased 5.8% from 2022 to 2023. Distributors that
sell heat pump water heaters reported that on average the MSRPs of the heat pump water
heaters they sell had increased 8.6% in the same period. By comparison, the average inflation
rate from 2022 to 2023 was 4.1% as measured by the Consumer Price Index (CPI).8 This
suggests that from 2022 to 2023 the average MSRPs of air source heat pump equipment sold in
Massachusetts increased about 40% faster than general inflation, while the average MSRPs of
heat pump water heaters increased at double the rate of inflation in this period.

3.4 CHANGES IN MARKET CONDITIONS SINCE JANUARY 2023

The NMR Team asked distributors of residential or commercial ducted heat pump systems,
commercial VRFs, and residential or commercial heat pump water heaters how market conditions
for these types of equipment had changed since January 2023.

Half or more of all the distributors that sell residential or commercial ducted heat pump
systems, commercial VRFs, or heat pump water heaters reported that the markets for these
system types had grown or that demand for them had increased since January 2023. At
least one distributor of each equipment type reported greater market acceptance of or
contractor familiarity with the equipment type since January 2023.

Central Air Source Heat Pump Systems

Eight of the 10 distributors that sell this equipment type answered the question. Of these, four
distribute both residential and commercial central air source heat pumps, four distribute residential
only, and one distributes commercial only. Half (5) of the distributors reported that the market for
this equipment type had grown or demand had increased since January 2023. Two reported no
changes. Other changes noted by just one each of the distributors of both residential and
commercial systems are that: customers and market actors are more comfortable with central air
source heat pumps, there is increased capacity in the supply chain for this equipment type, and
contractors are more familiar with central air source heat pump installation issues. As one
distributor explained,

I think demand has increased with the downstream rebates being that rich, but
there are pieces along the supply chain increasing as well.

One of the distributors of residential systems noted that demand for variable speed units had also
increased, and that there has been more marketing of this equipment type by vendors,
wholesalers, manufacturers, and outside third parties (Figure 4).

8 BLS CPI inflation data. http://data.bls.gov/cgi-bin/cpicalc.pl
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Figure 4: How Markets for Central Air Source Heat Pumps Have Changed Since
January 2023
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VRF Systems

Six of the seven distributors that sell this commercial equipment type answered the question. Half
(3) of the distributors reported that the market for this equipment type had grown or demand had
increased since January 2023. One reported they had seen greater acceptance of VRFs by
building owners and engineers and increased interest in VRFs for schools and residential
buildings or facilities, and another that more distributors were selling VRFs (Figure 5). One
distributor explained that a driving factor of this growth is the nature of the equipment itself:

They are very efficient but [that is] not necessarily a driving factor [of demand].
[VRFs are] easy to install for contractors ... because there is no duct work. VRF is
very attractive for existing construction and retrofit. If there is an existing structure,
[contractors are] easily able to pipe in a new VRF.
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Figure 5: How the Market for VRFs Has Changed Since January 2023
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Greater acceptance of VRFs by building
owners & engineers

More distributors selling VRFs

Increased interest in VRFs for schools
and residential buildings or facilities

Heat Pump Water Heaters

Eleven of the 12 distributors that sell this equipment type answered the question. Of these, seven
distribute both residential and commercial heat pump water heaters, four distribute residential
only, and one distributes commercial only. As Figure 6 shows, more than one-third (4 of 11) of
the distributors reported that the market for this equipment type had grown or demand had
increased since January 2023. Two noted that awareness of heat pump water heaters had
increased. Two mentioned that the market for heat pump water heaters in residential and/or
commercial new construction had changed since January 2023. One distributor of both residential
and commercial heat pump water heaters noted this was due to new construction becoming
eligible for heat pump water support; the other did not say how the market for this type of
equipment had changed in new construction.
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Figure 6: How Markets for Heat Pump Water Heaters Have Changed Since
January 2023
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3.5 OBSERVATIONS & FEEDBACK FROM DISTRIBUTORS

Fourteen of the 15 distributors offered suggestions for improving the PAs’ support for residential
and commercial space condition and water heating equipment, compliments, or both. Two of the
distributors also expressed concerns about unintended consequences of eliminating incentives
for gas heating or water heating equipment.

3.5.1 Suggestions for Improving Program Support

Simplify and increase the speed of correcting a rebate application and speed up rebate
processing in general.

There are complaints about the length of time to process a rebate, especially if
something went wrong. Fixing issues is a huge problem. [We] get a lot of
complaints — probably about 10% of people [complain about this]. We recommend
they do it online, so they are less likely to make [mistakes].

Speed up the process of providing commercial pre-approval, ideally to 48 hours. Slow pre-
approvals stack the deck against smaller distributors, as larger ones can take the risk and offer
the incentive right away.

Commercial pre-approvals [are] brutally slow to get back. We've lost jobs because
we don’t hear back from the utilities — 3-4 weeks is what it takes. .... We could sell
a lot more if we got prompt replies. 48 hours is standard — that’s what the trades
are expecting.
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Ensure the QPLs are always up-to-date.

[Mass Save] will show a list of equipment that looks eligible but when [our staff
member responsible for this], when she uploads a claim, it says they aren't. Things
are being updated and added often, but sometimes, especially with [being a] small
business, it's hard to wait for approval right away. Competitors that are larger can
take the risk and offer the incentive right away. The turnaround time can hinder
smaller businesses, when clients looking for the rebate might choose to go to a
competitor. She does have a great contact [at Mass Save] who gets back to her
right away. The people she works with in Mass Save are great but customers can
be impatient about the rebate and may go somewhere else.

On residential side, they have been way behind on their QPL list. We have
equipment in stock where because of a manufacturer’s change to the last couple
of numbers on the model number the QPL does not recognize it any longer [and
so it] doesn't hit the rebate. Mitsubishi is working with Mass Save to get those units
back on the QPL so they can sell to customers and so homeowners can still get
rebates on the same equipment even if there is a small model number change.
That has been quite aggravating. Since COVID, life has become difficult for
distributors because of constant small model number [changes due to models
having] new source patrts.

Find a way to ensure that VRF condensing units that meet efficiency requirements are
aways eligible for a rebate, regardless of the style of the indoor units.

On the commercial side, because you can put so many different styles of indoor
units on a VRF condensing unit, that makes it difficult for the reqular commercial
rebate. Some condensing units that are putting out the same efficiency, when you
use them with different indoor units they don't hit the rebate. [But] it is the
condensing unit that has the efficiency. They [the program] call it all ducted, all
non-ducted. and then a mix of ducted and non-ducted. They have those three
listings for their rebates, and sometimes we see ducted gets the rebate, non-
ducted gets the rebate, but mixed does not and it doesn't make sense to the
contractor or the end-user.

Reduce the administrative burden.

The administration is a lot — we need a bunch of people aligned and
understanding the program, including manufacturers all the way to customers. It
needs to be a simple program. Connecticut got very complicated based on
installation configuration and that program wasn't as effective.

It would be great for Mass Save to simplify the data requests [they make] of the
wholesalers, or to either shrink the data requirement or unify the programs (which
they are doing a good job of unifying between commercial and residential),
[because] it is a hurdle for us, especially when it’s point of sale, to collect the money
back from Mass Save that we distribute up front [if] the contractor doesn’t give us
the detail Mass Save wants. It’s a financial burden on our company.
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The cost [of the high efficiency equipment] is high, and you have to prove a lot of
things to qualify for the rebate to know if you can even give the contractor the
money.

For commercial equipment with a low rebate, an upstream incentive may be
more effective . If you want to influence the market, reaching earlier in the supply
chain is important. Midstream is better than downstream, especially when the
nominal dollars tied to the rebate are fewer. $10,000 talks downstream, but $100
for an ECM circulator doesn't talk as much, so it's more effective when reaching
up.

Simplify the equipment rebates. One distributor noted:

I think the Mass Save is a great program, but it's very confusing if you're not tied
in with the program. | benefit because | have customers who know the rebate.
Other guys are not as well versed in the program. It's confusing to find rebates for
someone not doing a whole home. We deal with contractors who don't have office
personnel, so keep it simple.

At the same time, a distributor of commercial space conditioning equipment praised the
prescriptive incentives for commercial equipment:

[Mass Save] does a nice job at providing rebates for specific equipment with clear
high volume, [it’s] easy to understand.

Communicate program changes earlier in the year to help distributors avoid purchasing
too much equipment that no longer qualifies.

A lot of companies do a year-end inventory buy, or they put in the buys and receive
them at the end of the year. You get a special discount, so we bought a fair amount
of equipment that no longer qualifies for the rebates, and we're stuck with that and
it's dead inventory. If the changes are coming, please communicate in advance.
There were changes that happened overnight and a lot of contractors were taken
aback by it, so the distributors were left holding the bag. Put changes out months
in advance.

3.5.2 Concerns About Impacts of Eliminating Gas Equipment Incentives

Four distributors expressed concern about the cuts in program support for gas equipment and the
impending end of this support. Three of these opined that this might result in customers choosing
lower-efficiency gas equipment instead of electrifying.

Heat pump water heater incentives may be insufficient. One distributor opined that heat pump
water heater incentives are insufficient given the prices of electric or fossil fuel water heaters and
the cost of natural gas.

The rebate for a basic 50-gallon residential tank water heater is $700, and a heat
pump water heater is $2,200. The heat pump water heater incentive is $750 — [the
heat pump water heater is] still much more expensive. What's John Q
Homeowner’s incentive for that, unless they really want to be “energy efficient”?
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And if it's gas, then the tanks may be the same price, but the gas may be cheaper
to run than the electric. You'll never recover those dollars — you won'’t save enough
to make that up in the life of the tank, so there’s a lot of problems there.

Customers may gravitate toward less efficient gas equipment instead of electrifying.

Another distributor noted that they had seen a drop-off in demand for tankless water heaters
because of the reduction in tankless rebate values, and that this could lead to customers
purchasing less-efficient tankless water heaters:

There is a feeling that sales will drop. It really starts with the business owner,
apartment, or homeowner. If they were thinking of looking at it for a while and it
used to be $1000, and now it’s only $200, people just don’'t want to choose that
option and they will not choose a high efficiency option. [They] might do mid-
efficiency.

A third distributor expressed a similar concern about boilers:

We’re amazed that [gas incentives are] ... going away on the fossil fuel side
residentially and commercially on Sept 1. Say You've got a 15,000 Btuh boiler with
a $3,000 rebate. That rebate is pretty palatable for a builder owner/condo complex.
The homeowner might pay $1,200 more for a rebated gas product, but that rebate
is just the difference in the product — they’re getting a conventional price but for a
high-efficiency product. So, high-efficiency product sales may drop off. I'll still sell
conventional and high-efficiency boilers, but on the rebate side, it’s the homeowner
driving that business, not the contractor. They won'’t recoup the cost of the more
expensive product without the rebate — the ROl is further out.

A fourth distributors offered evidence of this dynamic—and of how their company plays on both
sides of the fence. In the question about changes in stocking of heating equipment since May
2023, reported in Section 3.1.1 this distributor explained that because Mass Save is getting rid of
the gas rebates for fossil fuels, people are buying lower efficiency heating equipment. This
distributor noted that they had simultaneously increased their inventory of less-efficient boiler and
their inventory of high-efficiency air source heat pumps to address the combination of lower
incentives for gas boilers and higher incentives for cold-climate heat pumps.

3.5.3 Kudos

The programs are pretty robust and certainly help make things more affordable for
the average consumers.

Other than issues with the model numbers in the QPLs for residential and commercial equipment,

They do a great job. Love the seven- year homeowner loan for the residential side.
The 0% financing is a huge driver.

The programs should keep working to increase awareness of program offerings:

People are definitely interested and conscious about utility bills. Make people more
aware of what's available out there.

NMR B —— @ TETRA TECH



MA24X26-B-HPMEI2023 RESULTS FROM DISTRIBUTOR INTERVIEWS

NMR — 1‘: TETRA TECH

ey DNV

52



NMVIR @ TETRA TECH

Appendix A Distributor Interview Guide

EQUIPMENT LINEUP & UNIT SALES

1. [SURVEY] We want to learn about your company’s 2023 unit sales in Massachusetts. Which of
the following statements best describes the level of sales data you will be able to provide for this
survey?

a. | can describe all of my company’s Massachusetts sales.

b. | can describe Massachusetts sales for multiple branches of my company.
c. | can describe Massachusetts sales for one branch of my company.

d. Other [SPECIFY]

2. [SURVEY] Which of the following types of equipment did your company sell in 2023 in
Massachusetts? [REFER TO TABLE BELOW FOR SIZING CUTOFFS BETWEEN RES AND
COMMERCIAL]
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Table 1: Equipment of Interest

Residential & Residential-duty Commercial

Commercial-Duty

Heat Pump

Ducted Air Source Heat Pump systems (air-to-
air only) — Split, Unitary, or Packaged (by # of
compressors)

Input < 5.4 Tons/65 kBtuh

(Y/IN)

Equipment
Ducted Air Source Heat Pump systems (air-to-
air only)- Split, Unitary, or Packaged
Input 2 5.4 Tons/65 kBtuh
(Y/N)

Ductless Air Source Heat Pump systems (air-to-
air only) (by # of compressors)

Input < 5.4 Tons/65 kBtuh
(YIN)

Air Source VRF systems (air-to-air only)
(YIN)

Heat Pump Water Heaters
(Y/N)

Other Heating, Cooling, o

Heat Pump Water Heaters
(Y/N)

r Water Heating Equipment

RTUs or other non-heat pump equipment that
provides both heating and cooling (excluding
chillers)

(Y/N)

Central Air Conditioning systems (non-heat
pump) — Split or Unitary

Input < 5.4 Tons/65 kBtuh

(YIN)

Air Conditioning systems using direct
expansion (dx) cooling (non-heat pump) — Split
or Unitary, excludes chillers

Input 2 5.4 Tons/65 kBtuh

(Y/IN)

Fossil Fuel-Fired Heating (including combi boiler
systems)

Boilers < 300 kBtuh
Furnaces < 225 kBtuh
(Y/N)

Fossil Fuel-Fired Heating (including combi boiler
systems)

Boilers 2 300 kBtuh (hot water or steam)
Gas-fired hot air 2 225 kBtuh
(YIN)

Fossil fuel and electric resistance water
heaters (storage and instantaneous)
(exclude indirect)

(YIN)

Fossil fuel and electric resistance water
heaters (storage and instantaneous)
(exclude indirect)

(Y/N)

Thank you for identifying the equipment types you sell. Are you willing and able to provide reasonably

accurate estimates of 2023 Massachusetts unit sales

for each of the equipment types you sell? [IF

WILLING BUT NOT ABLE, PROBE FOR WHAT THEY CAN PROVIDE, WHICH MAY VARY BY
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EQUIPMENT TYPE, AND DECIDE WHETHER TO CONTINUE, ASK IF THERE IS SOMEONE ELSE
WHO COULD PROVIDE THE INFORMATION, OR THANK AND TERMINATE]

We hope that you are able to provide actual unit sales figures rather than estimates, but if actual unit
sales data is not available, your best estimate is fine.

[IF AT ANY POINT IN THE INTERVIEW IT IS CLEAR THAT RESPONDENT CANNOT PROVIDE ANY
INFORMATION ABOUT UNIT SALES OR IS OTHERWISE UNINFORMED ABOUT INTERVIEW
TOPICS, INTERVIEWER MAY TERMINATE INTERVIEW OR SEEK ALTERNATIVE RESPONDENT ]

Residential-duty Unit Sales

[IF SELL RESIDENTIAL EQUIPMENT, SAY:] For residential-duty air source heat pump systems, the unit
or system count we’re looking for is the number of compressors.

3. [SURVEY][FOR EACH RESIDENTIAL EQUIPMENT TYPE] How many [EQUIPMENT TYPE]
[units/systems] did your [company/branch] sell in 2023 in [Massachusetts]? [IF NEEDED: For
heat pumps we are defining the number of individual systems as the number of outdoor units
sold.]

4. [SURVEY][FOR CASHP & DASHP ONLY] We are also interested in knowing the percentage of
these heat pump systems that were cold climate models. For the purpose of this question, we
define ‘cold climate’ as any model that is marketed or certified as operating at extremely low
ambient temperatures or maintaining a certain level of output at those low temperatures.

a. [INTERVIEW] Is this in line with your definition of a cold-climate air source heat pump for
20237 [IF NOJ] How will you define it for this question?

b. [SURVEY] What percentage of [branch’s/company’s] Massachusetts unit sales of
[RESIDENTIAL-DUTY EQUIPMENT TYPE] in 2023 was cold climate models?

5. [FOR EACH TYPE OF HEATING EQUIPMENT] In 2023, what was the average heating capacity
of each [EQUIPMENT TYPE] unit you sold? [RECORD UNIT]

a. Is the heating capacity you provided an estimate at a certain ambient temperature (such
as 5°,17°,47°)?

6. [FOREACH TYPE OF COOLING EQUIPMENT] unit In 2023, what was the average cooling
capacity of each [EQUIPMENT TYPE] unit you sold? [RECORD UNIT]

7. [FIR EACH TYPE OF WATER HEATING EQUIPMENT] In 2023, what was the average gallons of
each [EQUIPMENT TYPE] unit you sold? [RECORD UNIT]
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Table 2: Residential & Residential Duty Commercial Unit Sales Data

Heat Pump Equipment

# of units (outdoor units):
Ducted Air Source Heat Pump systems (air-

} ) ; % cold-climate: %
to-air only) — Split, Unitary, or Packaged Average heating capacity (in tons) at 17F
< 5.4 Tons, < 65 kBtuh Average heating capacity (in tons) at 5F____

Average cooling capacity
# of units (outdoor units):

Ductless Air Source Heat Pump systems

. ! % cold-climate: __ %
(air-to-air only) Average heating capacity (in tons) at 17F
< 5.4 Tons, < 65 kBtuh Average heating capacity (in tons) at 5F
Average cooling capacity
# of units:

Heat Pump Water Heaters

Average gallons

Other Heating, Cooling, or Water Heating Equipment

Central Air Conditioning systems (non-heat
pump): Split or Unitary

# of systems:

Average cooling capacity
<5.4 Tons, <65 kBtuh

Fossil fuel-fired heating systems (all
combined, including combi boiler systems) # of systems:

Boilers < 300 kBtuh Average heating capacity
Furnaces < 225 kBtuh

Fossil fuel-fired water heaters & electric
resistance water heaters # of units:

Storage and instantaneous Average gallons
(exclude indirect water heaters)

8. [FOR EACH EQUIPMENT TYPE SOLD] What was the basis of the sales estimates you just
provided for [EQUIPMENT TYPE] [DO NOT READ SELECT WHICH EVER THEY MENTION
a. Data you’ve recently seen
Actual data pulled from company records for this interview
Information they’ve talked about in their organization
Best judgement based on your expertise
Other
= On balance, how accurate would you say your estimates are on a scale of 1 to 3
where 1 represent “rough estimates” and 3 represents “highly accurate”?

©oo o

Commercial-duty Unit Sales

9. [SURVEY][FOR EACH C&I EQUIPMENT TYPE] How many [EQUIPMENT TYPE] units did your
[company/branch] sell in 2023 in Massachusetts? We are interested in total units and understand
that some commercial or industrial facilities will install multiple units. [IF NEEDED: For heat
pumps we are defining the number of individual systems as the number of outdoor units (or
compressors) sold.]

10. [SURVEY] [FOR EACH EQUIPMENT TYPE EXCEPT HPWH]

DAVES
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a. What was the average heating capacity of the typical [EQUIPMENT TYPE] unit that you
sold? [RECORD UNITS]

b. What was the average cooling capacity of the typical [EQUIPMENT TYPE] unit that you
sold? [RECORD UNITS]

11. [SURVEY] [For CASHP, DASHP, and VRF HEAT PUMPS ONLY] We are also interested in
knowing the percentage of these heat pump systems that were cold climate models. For the
purpose of this question, we define ‘cold climate’ as any model that is marketed or certified as
operating at low ambient temperatures or maintaining a certain level of capacity at lower
temperatures that heat pumps are typically tested at.

a. [INTERVIEW] Is this in line with your definition of a cold-climate air source heat pump for
20237 [IF NOJ] How will you define it for this question?

b. [SURVEY] What percentage of [branch’s/company’s] Massachusetts unit sales of
[COMMERCIAL-DUTY EQUIPMENT TYPE] in 2021 was cold climate models?

12. [SURVEY] [FOR WATER HEATERS:] What was the average size, in gallons, of the typical heat
pump water heater that you sold?
a. What about for non-heat pump water heaters?

Table 3: Commercial & Commercial-duty Unit Sales Data

Heat Pump Equipment

# of units (outdoor units):
Ducted Air Source Heat Pump systems (air-to-

air only) — Split, Unitary, or Packaged Average heating capacity (in tons) at 17F

Average heating capacity (in tons) at 5F____
2 5.4 Tons, 2 65 kBtuh Average cooling capacity (in tons)

cold-climate: %

# of units (outdoor units):

Air Source VRF systems (air-to-air only) Average heating capacity (in tons) at 17F
(Input: < 5.4 Tons/65 kBtuh) Average heating capacity (in tons) at 5F____
. Average cooling capacity (in tons)
All sizes
cold-climate: %
# of units:

Heat Pump Water Heaters Average gallons of typical equipment:

Other Heating, Cooling, or Water Heating Equipment

# of units
Roof top units or any other non-heat pump
conventional system that provides both heating
and cooling (excluding chillers)

Average heating capacity (in tons)

Average cooling capacity (in tons)

Air Conditioning systems using direct # of units:
expansion (dx) cooling (non-heat pump, split,
or unitary, excludes chillers)

25.4 Tons, 265 kBtuh

Average cooling capacity (in tons)
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Fossil fuel-fired heating systems (all combined, .
including combi boiler systems) # of units:

Boilers 2 300 kBtuh (hot water or steam) Average heating capacity (in tons)
Gas-fired hot air units 2 225 kBtuh

Fossil fuel-fired water heaters & electric
resistance water heaters

#ofunits: _

Storage and instantaneous Average gallons of typical equipment:

(exclude indirect water heaters)

13. [FOR EACH EQUIPMENT TYPE SOLD] What was the basis of the sales estimates you just
provided for [EQUIPMENT TYPE] [DO NOT READ SELECT WHICH EVER THEY MENTION
a. Data you've recently seen
Actual data pulled from company records for this interview
Information they’ve talked about in their organization
Best judgement based on your expertise
Other
= On balance, how accurate would you say your estimates are on a scale of 1 to 3
where 1 represent “rough estimates” and 3 represents “highly accurate”?

©oo o

PROGRAM-SUPPORTED HEAT PumMPS & CHANGE IN UNIT SALES 2022-2023

Residential/Residential-Duty ASHPs
Now we’re going back to talking about residential equipment.

14. [IF SOLD RES-DUTY CASHP IN 2023] Now I'd like you to think about your 2022 and 2023 unit
sales of residential-duty ducted air source heat pump systems. Relative to 2022, did your 2023
unit sales of these systems in Massachusetts increase, decrease, or stay the same?

[IF INCREASED OR DECREASED] By about what percentage did unit sales of these
systems [increase/ decrease]? A rough estimate is fine.

Was the 2022 to 2023 percentage change in Massachusetts unit sales of cold climate
residential-duty ducted air-to-air heat pump systems the same, smaller, or greater than
this?

What are the reasons for the differences?

15. [IF SOLD RES-DUTY DASHP IN 2023] Now I'd like you to think about your 2022 and 2023 unit
sales of residential-duty ductless air source heat pump systems. Relative to 2022, did your 2023
unit sales of these systems in Massachusetts increase, decrease, or stay the same?

[IF INCREASED OR DECREASED] By about what percentage did unit sales of these
systems [increase/ decrease]? A rough estimate is fine.

Was the 2022 to 2023 percentage change in Massachusetts unit sales of cold climate
residential-duty ductless air-to-air heat pump systems the same, smaller, or greater than
this?

What are the reasons for the differences?

16. Now I'd like you to imagine what your [company’s/branch’s] 2023 Massachusetts unit sales of
cold-climate residential-duty ducted and ductless air source heat pumps would likely have been
without the Mass Save program.

DIV
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a. Had Mass Save not existed, would your [company’s/branch’s] Massachusetts unit sales
of cold-climate residential-duty ducted and ductless air source heat pumps in 2023 been
lower, higher, or about the same as they were?

b. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

c. Had Mass Save not existed, would 2023 unit sales of cold-climate residential-duty
ducted and ductless air source heat pumps across the entire Massachusetts market
have been lower, higher, or about the same as they were?

d. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

Residential/Residential-Duty Non-HP Space Conditioning

17. [IF SOLD RES-DUTY NON-HP HEATING EQUIPMENT IN 2023] Now I'd like you to think about
your 2022 and 2023 unit sales of residential-duty heating equipment other than heat pumps.
Relative to 2022, did your 2023 unit sales of these systems in Massachusetts increase, decrease,
or stay the same?

[IF INCREASED OR DECREASED] By about what percentage did unit sales of these
systems [increase/ decrease]? A rough estimate is fine.
What are the reasons for the differences between 2022 and 20237

18. [IF SOLD RES-DUTY NON-HP COOLING EQUIPMEN IN 2023] Now I'd like you to think about
your 2022 and 2023 unit sales of residential-duty cooling equipment other than heat pumps.
Relative to 2022, did your 2023 unit sales of these systems in Massachusetts increase, decrease,
or stay the same?

[IF INCREASED OR DECREASED] By about what percentage did unit sales of these
systems [increase/ decrease]? A rough estimate is fine.
What are the reasons for the differences between 2022 and 20237

Residential/Residential-Duty HPWHs
19. [IF SOLD RES HPWH] Now I'd like you to think about your 2023 unit sales of residential-duty
heat pump water heaters. Relative to 2022, did your 2023 Massachusetts unit sales of these heat
pump water heaters increase, decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did unit sales of
residential-duty heat pump water heaters increase or decrease? A rough estimate is fine.
b. What are the reasons for this change?

20. [IF SOLD RES-DUTY HPWHSs IN 2021] Still thinking about just the residential-duty heat pump
water heaters that you sold in Massachusetts in 2023, about what percentage of these heat pump
water heaters would you estimate received a Mass Save instant rebate?

21. Now I'd like you to imagine what your [company’s/branch’s] 2023 Massachusetts unit
sales of residential-duty heat pump water heaters would likely have been without the Mass
Save program.

a. Had Mass Save not existed, would your [company’s/branch’s] 2023 Massachusetts unit
sales of residential-duty heat pump water heaters been lower, higher, or about the same
as they were?

b. [IF LOWER OR HIGHER] By about what percent [lower/higher]?
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c. Had Mass Save not existed, would 2023 unit sales of residential-duty heat pump water
heaters across the entire Massachusetts market have been lower, higher, or about the
same as they were?

d. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

Residential/Residential-Duty Non-HP Water Heaters

22. [IF SOLD RES Non-HP Water Heaters] Now I'd like you to think about your 2023 unit sales of
residential-duty electric water heaters other than heat pumps. Relative to 2022, did your 2023
Massachusetts unit sales of these water heaters increase, decrease, or stay the same?

c. [IF INCREASED OR DECREASED] By about what percentage did unit sales of
residential-duty heat pump water heaters increase or decrease? A rough estimate is fine.
d. What are the reasons for this change between 2022 and 2023?

23. [IF SOLD RES Non-HP Water Heaters] Now I'd like you to think about your 2023 unit sales of
residential-duty gas, propane, or oil water heaters. Relative to 2022, did your 2023
Massachusetts unit sales of these water heaters increase, decrease, or stay the same?

e. [IF INCREASED OR DECREASED] By about what percentage did unit sales of
residential-duty heat pump water heaters increase or decrease? A rough estimate is fine.
f. What are the reasons for this change between 2022 and 20237

Commercial-Duty ASHPs

24. [IF SOLD COMMERCIAL-DUTY ASHP] Now I'd like you to think about your 2022 and 2023 unit
sales of commercial-duty ducted ASHP. Relative to 2022, did your 2023 Massachusetts unit sales
of these systems increase, decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.
b. Was the 2022 to 2023 percentage change in Massachusetts unit sales of cold climate
commercial-duty ASHP systems the same, smaller, or greater than this?
c. What are the reasons for the differences between 2022 and 20237
25. [IF SOLD COMMERCIAL-DUTY ASHP] Now I'd like you to think about your 2022 and 2023 unit
sales of VRFs. Relative to 2022, did your 2023 Massachusetts unit sales of these systems
increase, decrease, or stay the same?

d. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.

e. Was the 2022 to 2023 percentage change in Massachusetts unit sales of cold climate
VRF systems the same, smaller, or greater than this?

f.  What are the reasons for the differences between 2022 and 20237

26. Now I'd like you to imagine what your [company’s/branch’s] 2023 Massachusetts unit sales of

cold-climate commercial-duty ducted ASHP and VRF systems would likely have been without
the Mass Save program.
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a. Had Mass Save not existed, would your [company’s/branch’s] Massachusetts unit sales
of cold-climate commercial-duty ducted ASHPs and VRFs in 2023 been lower, higher, or
about the same as they were?

[I[F LOWER OR HIGHER] By about what percent [lower/higher]?

Had Mass Save not existed, would 2023 unit sales of cold-climate commercial-duty
ducted ASHPs and VRFs across the entire Massachusetts market have been lower,
higher, or about the same as they were?

d. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

Commercial-Duty Non-HP Space Conditioning

27. [IF SOLD COMMERCIAL-DUTY NON-HP RTUs or COMBINED HEATING AND COOLING
EQUIPMENT] Now I'd like you to think about your 2022 and 2023 unit sales of commercial-duty
combined heating and cooling equipment other than heat pumps. Relative to 2022, did your 2023
Massachusetts unit sales of these systems increase, decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.
b. What are the reasons for the differences between 2022 and 20237

28. [IF SOLD COMMERCIAL-DUTY NON-HP HEATING EQUIPMENT] Now I'd like you to think
about your 2022 and 2023 unit sales of commercial-duty heating equipment other than heat
pumps. Relative to 2022, did your 2023 Massachusetts unit sales of these systems increase,
decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.
b. What are the reasons for the differences between 2022 and 20237
29. [IF SOLD COMMERCIAL-DUTY NON-HP HEATING EQUIPMENT] Now I'd like you to think
about your 2022 and 2023 unit sales of commercial-duty cooling equipment other than heat
pumps. Relative to 2022, did your 2023 Massachusetts unit sales of these systems increase,
decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.
b. What are the reasons for the differences between 2022 and 20237

Commercial-Duty HPWHs

30. [IF SOLD COMMERCIAL HPWH] Now I'd like you to think about your 2023 sales of commercial-
duty heat pump water heaters. Relative to 2022, did your 2023 Massachusetts sales of these
heat pumps increase, decrease, or stay the same?

a. [IF INCREASED OR DECREASED] By about what percentage did sales increase or
decrease? A rough estimate is fine.
b. What are the reasons for these changes between 2022 and 2023)?
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31. [IF SOLD COMMERCIAL-DUTY HPWHSs IN 2023] Still thinking about just the commercial-duty
heat pump water heaters that your [company/branch] sold in Massachusetts in 2023, about what
percentage of these heat pump water heaters would you estimate received an instant-rebate from
Mass Save?

32. Now I'd like you to imagine what your [company’s/branch’s] 2023 Massachusetts unit sales of
commercial-duty heat pump water heaters would likely have been without the Mass Save
program.

a. Had Mass Save not existed, would your [company’s/branch’s] 2023 Massachusetts unit
sales of commercial-duty heat pump water heaters been lower, higher, or about the same
as they were?

b. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

c. Had Mass Save not existed, would 2023 unit sales of commercial-duty heat pump water
heaters across the entire Massachusetts market have been lower, higher, or about the
same as they were?

d. [IF LOWER OR HIGHER] By about what percent [lower/higher]?

Commercial/Commercial-Duty Non-HP Water Heaters

33. [IF SOLD RES Non-HP Water Heaters] Now I'd like you to think about your 2023 unit sales of
commercial-duty electric water heaters other than heat pumps. Relative to 2022, did your 2023
Massachusetts unit sales of these water heaters increase, decrease, or stay the same?

g. [IF INCREASED OR DECREASED] By about what percentage did unit sales of
commercial-duty non-HP electric water heaters increase or decrease? A rough estimate
is fine.

h. What are the reasons for this change between 2022 and 20237

34. [IF SOLD RES Non-HP Water Heaters] Now I'd like you to think about your 2023 unit sales of
commercial-duty gas, propane, or oil water heaters. Relative to 2022, did your 2023
Massachusetts unit sales of these water heaters increase, decrease, or stay the same?

i. [IFINCREASED OR DECREASED] By about what percentage did unit sales of
residential-duty gas, propane, or oil water heaters increase or decrease? A rough
estimate is fine.

j-  What are the reasons for this change between 2022 and 20237

MASSACHUSETTS MARKET SIzE ESTIMATES

35. How many full-time equivalent employees work at your [branch/company] in Massachusetts?
a. Does your company sell any products that are not related to HYAC or water heating
equipment?
= [IF YES]: What percentage of you 2023 business would you estimate was for
HVAC or water heating equipment?
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MARKET EFFECTS INDICATORS

Now | have some questions about how your [branch/company] may have changed the types of equipment
it keeps in inventory since May 2023.

36. [IF SELL RESIDENTIAL-DUTY SPACE CONDITIONING EQUIPMENT]
a. Since May 2023, in what ways, if any, has your [branch/company] changed the types of
residential-duty cooling equipment that it keeps in inventory?
Do the changes vary by type of cooling equipment? How?
Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]

d. Since May 2023, in what ways, if any, has your [branch/company] changed the types of
residential-duty heating equipment that it keeps in inventory?

e. Do the changes vary by type of heating equipment? How?

f.  Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]

37. [IF SELL COMMERCIAL-DUTY SPACE CONDITIONING EQUIPMENT] Does your company
keep commercial-duty cooling equipment in inventory? IF YES:

a. Since May 2023, in what ways, if any, has your [branch/company] changed the types of
commercial-duty cooling equipment that it keeps in inventory?

b. Do the changes vary by type of cooling equipment? How?

c. Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]

d. Since May 2023in what ways, if any, has your [branch/company] changed the types of
commercial-duty heating equipment that it keeps in inventory?

e. Do the changes vary by type of heating equipment? How?

f.  Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]

38. [IF SELL RESIDENTIAL-DUTY WATER HEATERS]
a. Since May 2023in what ways, if any, has your [branch/company] changed the types of
residential-duty water heating equipment that it keeps in inventory?
Do the changes vary by type of water heating equipment: How?
Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]
39. [IF SELL COMMERCIAL-DUTY WATER HEATERS] Does your company keep commercial-duty
water heating equipment in inventory? IF YES:
a. Since May 2023, in what ways, if any, has your [branch/company] changed the types of
commercial-duty water heating equipment that it keeps in inventory?
b. Do the changes vary by type of water heating equipment: How?
Why? [PROBE FOR POSSIBLE ROLE OF MASS SAVE REBATES OR OTHER
SUPPORT]

40. Did any of the heat pump equipment that your [company/branch] sold in Massachusetts in 2023
receive support from any programs other than Mass Save?
a. [IF YES] What types of heat pumps received support, by what programs?
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41. [IF SELL ASHPs] From 2022 to 2023, in general have the manufacturers’ suggested retail prices
(MSRP) of the heat pump systems for space conditioning equipment your company distributes
increased, decreased, or stayed the same?

a. |IF INCREASE OR DECREASE: By roughly what percent?

42. [IF SELL WATER HEATERS] From 2022 to 2023, in general have the manufacturers’ suggested
retail prices (MSRP) of the heat pump water heaters your company distributes increased,
decreased, or stayed the same?

b. IF INCREASE OR DECREASE: By roughly what percent?

CLOSING

43. How have market conditions for ducted heat pump systems changed since January 20237
a. What about for VRFs?
b. What about for HPWHs?

44. What suggestions would you offer to the sponsors of Mass Save about the Mass Save programs
for any of these types of heating, cooling, and water heating equipment?
Thank you for your time.
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MEMORANDUM

TO: Jayne Piepenburg, National Grid and the MA24X26-B-HPMEI2023 Working Group
From: Shirley Pon & Monica Nevius, NMR Group

CC: Ferit Ucar, NMR; Ari Stern, Mersiha McClaren & Mimi Goldberg, DNV

Date: rebruary 20, 2025

Re: MA24X26-B-HPMEI2023 Analysis of Participating Residential Installer Survey

Introduction

This memo presents the results of an internet survey of HVAC and water heating contractors who
participated in the PAs’ Residential Coordinated Delivery or Residential Retail initiatives in 2023.
“The programs” in this memo refers to programs associated with these initiatives. The survey was
conducted in summer 2024 as part of the Heat Pump Market Effects Indicators Update PY2023
Study (MA24X26-B-HPMEI2023), led by NMR Group with DNV as subcontractor (i.e., the “NMR
Team”). Many of the questions fielded in this survey were also fielded to participating contractors
in 2023 as part of the Heat Pump Market Effects Indicators Baseline Study (MA22X06-B-
HPMEIB), or “Baseline” study. The Baseline study gathered estimates of installations performed
by responding contractors’ companies in 2021 and their companies’ heat pump installation
practices and perspectives on heat pump equipment as of 2023, when the Baseline survey was
fielded. The primary purpose of this survey was to assess changes in the markets since the
Baseline survey. This includes re-measuring indicators of selected market effects among
installers of residential space conditioning and water heating equipment anticipated from the PAs’
enhanced support for residential heat pumps to assess progress toward market transformation
and gathering estimates of the number of participating installers’ residential heat pump and non-
heat pump space conditioning and water heating installations to inform sizing the Massachusetts
markets for each equipment type in 2023.

This survey asked for two sets of information from HVAC and water heating contractors who
installed program-supported residential space conditioning or water heating equipment:

1. 2023 market sizing and characterization: Estimates of installations performed by their
companies in 2023, 2023 rates of installations in new versus existing homes and of full
displacement versus partial displacement installations, the rates at which heat pumps
displaced different types of space conditioning and water heating systems in 2023, and
average equipment and installation costs in 2023.

2. 2024 installation practices and perspectives: Respondent companies’ heat pump
installation practices and their perspectives on heat pump equipment as of 2024, when
the survey was fielded.
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We asked participating HYAC and water heating contractors to respond on behalf of their entire
organization for nearly all questions. These contractors included both those who installed heat
pump equipment and those who did not. Throughout this document we use the terms “contractors”
and “installers” interchangeably.

Where possible and appropriate, we compare the results from this survey to findings from the
Baseline study market results and installation practices for 2021 and perspectives results for
2023. We refer to respondents to the current study’s survey as “2023 contractors” and
respondents to the Baseline study survey as “2021 contractors.”

Together, the program installers that responded to the survey represent 2% of all in-program
installations of all installers active in the program in 2023. Except for the results in 2.1, Market
Sizing and Characterization, which represent responding installers only, we generalize the results
to the installations of all installer firms participating in the programs in 2023, unless otherwise
noted, and all percentage figures are weighted by total 2023 installations represented by each
respondent. When we refer to a percentage of “installers’ 2023 installations” or “installers’
2021 installations,” we mean the percentage of installations of all installer firms
participating in the programs in 2023 or 2021, respectively.

Comparisons that include the word “significantly” indicate differences in values that are
statistically significant at the 90% confidence level.

Table 1 shows the unweighted number of responding installers, categorized by equipment type.
Refer to the Methodology section for additional detail on these installers.

Table 1: Number of Respondents by Type of Equipment Installed’
Equipment Type Installed by
Company in 2023

Space conditioning equipment 62
Including air source heat pumps 45
Excluding air source heat pumps 17

Water heating equipment 42
Including heat pump water heaters 31
Excluding heat pump water heaters 11

" Respondent counts are unweighted.
Key Findings

2023 HEAT PumMP MARKET SI1ZING AND CHARACTERIZATION

The findings in this first section focus on participating HVAC and water heater installers’ estimates
of their companies’ 2023 unit installations of space conditioning and water heating equipment in
Massachusetts homes. The key findings through the Rate of Heat Pumps Installed in New
Construction subsection represent only participating residential installers who responded to the
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survey (“responding installers”), not the entire Massachusetts market. We weight the responses
based on the total number of equipment installations reported by each respondent, including sales
of both program-supported equipment and unsupported equipment, as a proxy for firm size. This
weighting is consistent with the weighting used with sales data collected for this study from
distributors.

The survey measured air source heat pumps and cooling equipment by units of compressors,
and non-heat pump heating and water heating equipment by units of furnaces, boilers, water
heaters, etc.

» Air source heat pumps comprised more than three-quarters (78%) of the cooling
equipment that the responding installers reported installing in Massachusetts in
2023, and more than half (58%) of the units of residential space heating equipment,
after excluding heat pumps intended for cooling only. Note that the heating shares do
not reflect the fotal heating load served in Massachusetts homes, since they do not
account for the fact that some heat pump systems, especially ductless ones, are not
installed to serve the full heating load of the home, and that in whole-home applications
there might be more than one ductless air source heat pump system, and thus more than
one compressor, installed per home. Therefore, in terms of total heating load served, the
share of air source heat pumps would be lower.

» Compared to 2021 installations reported by installers that responded to the previous
study’s survey, the share of air source heat pumps installed as a percentage of
overall space heating installations was significantly higher in 2023 by all measures
(63% in 2023 versus 57% in 2021 when all ductless systems are included, 58% in 2023
versus 53% in 2021 when ductless systems meant only for cooling are excluded, and 78%
in 2023 versus 74% in 2021 as a percentage of central space cooling installations).

» Responding installers reported that, in 2023, more than a quarter (28%) of the ductless
air source heat pump systems their firms installed were for customers who
intended to use them for cooling only at the time of installation.’

» Heat pump water heaters comprised one in seven (14%) of these companies’ 2023
installations of water heating equipment in Massachusetts homes. This is not
significantly different from the 16% reported by installers who responded for 2021.

» Due to the design of the installer survey sample and the possibility of a self-selection bias,
the NMR Team expects that these heat pump market share estimates are overstated.
The team will be calculating 2023 Massachusetts heat pump market shares, informed by
distributor survey data, as part of a separate market sizing effort.

" Because of the differences in the sample of respondents, the unit counts should not be compared with those from
the residential installer survey conducted in the Baseline study and reported in the residential installer data collection
memo in Appendix E of the Heat Pump Market Effects Indicators Baseline & Interim Studies Final Report.
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Rate of Cold-climate and In- and Out-of-Program Installations in 2023

>

Compared to 2021 installers, installers responding to this survey estimated that
significantly more of the ducted air source heat pumps their companies installed in 2023
were cold-climate systems (70% in 2021 versus 83% in 2023) but about the same
percentage of cold-climate ducted systems was program-supported. The story was very
different for ductless air source heat pumps: installers estimated that significantly fewer of
the ductless systems they installed in 2023 were cold climate (85% in 2021 versus 74%
in 2023) and that fewer of the cold-climate ductless systems they installed were program-
supported (84% in 2021 versus 75% in 2023).

As the distributors interviewed for this study noted, ducted air source heat pumps are
increasingly popular and PA program support had been particularly important to their sales
of ducted systems in 2023. This could help explain the significantly greater percentages
of ducted systems that were program-supported in 2023 than in 2021 (66% in 2023 versus
57% in 2021).

Installers reported that significantly greater percentages of ductless systems were
installed without program support in 2023 than in 2021. This could be due to a combination
of increased installations in homes outside of the PAs’ service areas, in homes where they
are installed primarily for cooling, and in vacation homes, as well as to an increase in heat
pumps replacing other heat pumps, none of which qualify for PA program support.
Respondents to the current survey estimated that close to half (45%) of cold-climate
ductless systems their companies installed in 2023 were installed out-of-program, up from
29% in 2021.

About one in five of the heat pump water heaters that reporting installers’ companies
installed in 2023 was program supported. This is not significantly different from the rate
reported for 2021.

Rate of Heat Pumps Installed in New Construction

>

Installers estimated that in 2023 they installed nearly 31% of ducted air source heat pumps
and 15% of ductless air source heat pumps in new homes. These percentages are
disproportionately high compared to the percentages of all space conditioning systems
that we expect would have been installed in new homes in Massachusetts in 2023,
suggesting that new homes continue to be an important entry point for heat pumps into
the residential space conditioning and water heating market.?

The 2021 Baseline study provided a combined estimate for ducted and ductless heat
pumps. For comparison, the NMR Team created a weighted estimate for ducted and
ductless heat pumps for 2023. Installers reported their firms installed larger percentages
of combined air source heat pump systems in new construction in 2023 than in 2021 (21%
versus 12%). These differences are statistically significant at the 90% confidence level.

2 We do not report the 2023 estimates for installations of heat pump water heaters in existing versus new homes due
to the very small base of units installed and the response error we would expect to be associated with such a small

base.
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CONTRACTOR PRACTICES & PERSPECTIVES

Unless otherwise noted, we generalize the contractor practices and perspectives results to the
installations of all installer firms participating in the programs in the years for which we report, and
all percentage figures are weighted by the relative weights (i.e., the total 2023 program-supported
equipment installations represented by each respondent) .

Air Source Heat Pump Sizing Practices and Perspectives

The survey asked contractors who reported installing air source heat pumps a series of questions
about their installation practices in 2024.

HVAC installers continue to express high levels of confidence in their technicians’ ability to install
air source heat pumps correctly, and the results indicate that the air source heat pump sizing
practices of participating installers are improving. Between 2023 and 2024, participating HVAC
installers made increasing use of the system sizing practices the PAs promote, with majorities
reporting that in 2024 they adhered to Mass Save sizing guidance on all but one of the sizing
practices. For example,

» Compared to 2021 contractors, the rate at which 2023 contractors said they always use
Manual J for sizing whole home systems rose significantly (63% in 2024 up from 25% in
2023) and the rate at which they almost always use it dropped significantly (25% in 2024
down from 53% in 2023).

» In 2024 more than three-quarters of 2023 contractors (77%) reported they selected
systems as close as possible to Manual J load calculations, a best practice. This is a
significant increase compared to 44% of 2021 contractors in 2023.

» In 2024 nearly all 2023 contractors (95%) reported their company primarily uses Manual
J, S, or D calculations to determine the heating capacity of air source heat pump systems.
While this is an increase from 2021 contractors in 2023 (84%), it is not statistically
significant.

Despite this, and the increases in air source heat pump market penetration noted above and in
the distributor memo, installers remain somewhat skeptical of using air source heat pumps as full
replacements for oil, propane, and gas heating systems. Specifically,

» While most participating HVAC installers reported that they always or often recommend
air source heat pumps for heating and cooling when they deem it to be appropriate (94%
for ductless ASHPs, 66% for ducted ASHPs), significantly fewer 2023 installers agreed
that cold-climate heat pumps are good full replacements for oil, propane, and gas heating
systems than 2021 installers (24% for 2023 versus 50% for 2021), and there was no
improvement in the rate at which HVAC installers agreed that in cold climates, ductless
air source heat pumps should be used for cooling only.

» While 2023 installers reported high levels of satisfaction with most aspects of air source
heat pumps, they reported the lowest level of satisfaction (53% compared to 62% in 2021)
and the highest level of dissatisfaction (44% compared to 16% in 2021) with the ability of
cold-climate air source heat pumps to meet customer space heating needs even on the
coldest days. (The survey did not probe for the reasons that half the HVAC installers did
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not agree that that cold climate heat pumps are suitable full replacements for fossil fuel
heating systems. The data suggests that some HVAC contractors have had negative
experiences with the performance of cold-climate systems on the coldest days.)

Perceptions of Heat Pump Water Heaters

The survey highlights the continued barriers to transforming the residential water heating market
in favor of heat pump water heaters. The primary reason that 2023 water heating installers do not
install heat pump water heaters is again lack of customer demand.

» While water heating contractors continue to express relatively high levels of satisfaction
with heat pump water heaters, the rate at which they somewhat or strongly agree that their
company recommends heat pump water heaters to customers declined from 68% in 2021
to 45% in 2023, a statistically significant change, and as in 2021, only about half of water
heating contractors agreed that heat pump water heaters are good replacements for gas,
oil, propane, and electric resistance water heaters. These levels of satisfaction indicate
there continues to be room for improvement in the perception of heat pump water heaters
among participating water heater installers.

» While 2023 water heating contractors expressed high levels of confidence in the ability of
their technicians to install heat pump water heaters correctly (94%), as in the previous
survey only about half (55%) either agreed with or had no opinion on the statement that it
makes sense to install a heat pump water heater of the same capacity as a non-heat pump
water heater, a practice that can offer efficiency benefits due to less reliance on electric
resistance backup.

Labor Costs & Trends in Equipment Pricing

» HVAC contractors who responded to the previous survey about 2021 reported that
wholesale prices of air source heat pump equipment had risen, and contractors who
responded for 2023 indicated that this trend has continued. They estimated that between
2022 and 2023 wholesale prices of air source heat pump equipment increased 23% on
average. By comparison, the average inflation rate from 2022 to 2023 was 4.1% as
measured by the Consumer Price Index (CPI). Most contractors (68%) also indicated
that in this time the wholesale price of air source heat pump equipment had risen more
rapidly than the price of non-heat pump space conditioning equipment.

» Contractors reported that the average wholesale prices of the air source heat pump
systems they installed in Massachusetts homes in 2023 was $6,900 for ducted systems
and $2,647 for ductless systems. Labor costs accounted for 34% of the total cost for
ducted systems and 45% for ductless systems.

» Most water heating contractors (72%) reported that from 2022 to 2023 wholesale prices
of heat pump water heaters rose more rapidly than those of non-heat pump water
heaters.
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CONSIDERATIONS

Issue: Significantly greater percentages of ductless systems were installed without program
support in 2023 than in 2021.

» Consideration: To better understand residential air source heat pump market progress,
add a probing question or questions to future versions of this survey about where these
non-program heat pumps are being installed.

Issue: Significantly fewer 2023 contractors than 2021 contractors agreed that cold-climate heat
pumps are good full replacements for oil, propane, and gas heating systems.

» Consideration: To inform program design and better understand residential air source
heat pump market progress, add probing questions to future versions of this survey about
why so many HVAC contractors do not see cold climate heat pumps as suitable full
replacements for fossil fuel heating systems, as well as identify the specific situations in
which cold climate heat pumps are deemed suitable full replacements.

Issue: Compared to 2021 contractors, the rate at which 2023 contractors said they always use
Manual J for sizing whole home systems (63%) rose significantly and the rate at which they almost
always use it (25%) dropped significantly.

> Consideration: Consider changing the G3 market progress indicator measurement
“Percentage of participating HVAC contractors indicating their company ‘almost always’
or ‘always’ performs Manual J load calculations” to “Percentage of participating HVAC
contractors indicating their company ‘always’ performs Manual J load calculations.” The
value of the combined ‘always” and ‘almost always’ responses was already high, leaving
little room for improvement. There seems to be a shift underway from ‘almost always’ to
‘always.’ Just tracking ‘always’ would provide a more sensitive measurement of progress.

Issue: For the first time, the survey asked 2023 contractors how often they use Manual S and
how often they use Manual D for sizing whole-home systems. Respondents indicated they almost
always or always used Manual S and/or D almost one-third of the time (28% and 32%,
respectively). Contractors use Manual J more often because it calculates heating and cooling
loads, which is the first step in HVAC design. Manual S (equipment selection) and/or Manual D
(duct sizing) follow, making them less frequently used.

» Consideration: Continue to measure and report rates of application of Manual J, S, and
D separately in future versions of this survey. For Manual D, future versions of this survey
should ask contractors to consider the percentage of households that have ductwork when
they apply Manual D.
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MARKET EFFECTS INDICATOR BASELINES

Table 2 shows the residential outcomes indicator baseline values measured in this survey.

Table 2: 2023 Residential Outcomes Indicator Baseline Values for Participating Residential Installers!

Participating Residential Installers in:
Measured As 2021, Reported for 2023, Reported for

Outcome & Indicator
2023 2024

(weighted by relative weight?)

Number of contractors

who say they have Percentage of participating HVAC
E1 received training on contractors indicating that they or 96% N/A
. . . . . ()
installing integrated someone at their company had received
E controls for use with training for installing integrated controls
Increased number of DMSHPs
ASHP contractors Contractor confidence in
trained in installation of the effectiveness and Percentage of participating HVAC
integrated controls for reliability of integrated contractors indicating being familiar with 67% N/A
. controls for use with integrated controls
use with DMSHPs DMSHPs
Percentage of participating HVAC 79% (59% very
contractors familiar with integrated confident; 19% N/A
controls indicating confidence in the somewhat
effectiveness confident)
Percentage of participating HVAC
contractors that install ASHPs indicating o o
their company uses Manual J, S, or D e T
G as their primary method to determine
Contractors educate . . heating capacity of installed systems
customers on What mstalle_rg consider o Manual J: 92%
weatherization as G3 when r|ght-s.|zmg Percentage .Of .part.mpatln.g HVAC (29%* “almost
needed and install HPs heating/cooling systems  contractors indicating their company Manual J: 78% always”; 63%*
correctly "almost always" or "always" performs (54% “almost “always”)
Manual J, S, and D load calculations always”; 24% Manual S: 28% (6%
“always”) “almost always”;

22% “always”)
Manual D: 32% (7%
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Participating Residential Installers in:

2021, Reported for 2023, Reported for
2023 2024

Average level of detail participating
HVAC contractors' companies typically
gather for Manual J calculations, on a
scale of 1(“extremely limited detail”) to
10 (“extremely detailed”):

Percentage of participating HVAC
contractors indicating their company
gathers very detailed information for
Manual J load calculations (i.e., a rating
of 9to 10)

(weighted by relative weight?)
“almost always”;
25% “always”)

6.6 7.4

24% 25%

H

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

H1

H3

H4

Contractor assessment
of ASHP full
displacement ability

Contractor assessment
of ability of HPWHs to
meet customer water
heating needs

Rate at which
contractors advise
against using ASHPs for
heating

Percentage of participating HVAC
contractors that agreed cold-climate
ASHPs are good full replacements for
oil, propane, and gas heating systems
Percentage of participating HVAC
contractors satisfied with the ability of
cold-climate air source heat pumps to
meet customer space heating needs
even on the coldest days

Percent of participating water heating
contractors satisfied with HPWH ability
to meet customer water heating needs:

Percentage of participating HVAC
contractors that agreed that in cold
climates, ductless air source heat
pumps should be used for cooling only

50% 24%*

62% 53%

78% 85%

27% 35%
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Participating Residential Installers in:

2021, Reported for

2023

2023, Reported for
2024

(weighted by relative weight?)

Percentage of participating HVAC
contractors indicating they always or

71% for ductless

94%* for ductless

often recommend heat pumps for e e
heating as well as cooling, in situations 2%(;/?”;0r EUE e 268"'/3”:f>or clsiEe
M R where appropriate S S
ate of contractors self- T
Contractors reporting they Perc_entage of participating water .
increasingly M1 recommend heating contractors that agreed their , o
recommend HPs for ASHPs/GSHPs for company regularly recommends 68% 45%
heating/water heating heating HPWHs for water heating
Percentage of participating water
heating contractors indicating they often a S
recommend HPWHs in situations where e e
it would be appropriate
Percentage of participating HVAC
. contractors indicating their company's o o
N , Proportion of heat pump  tgchnicians can easily install ASHPs 91% 89%
Contractor confidence contractors indicating correctly
designing, selling, and N1 high level of confidence S
installing designing, selling, and Perc_entage of partlc_lpa_tlng_ water_
ASHPs/GSHPs/HPWHs installing heat pumps heating contractors indicating their 85% 94%
technicians can easily install HPWHs
correctly
Percentage of participating HVAC
contractors whose companies started 13% 5%
o Percentage of installing ASHPs in 2022 or later
contractors who started
New heat pump market  OT . stalling HPs in 2022 or oat
entrants Iat Perc_entage of participating water _
Bl heating contractors whose companies 15% 59

started installing HPWHs in 2022 or
later

T
Market satisfaction with T2
heat pumps

R b2 D

Percentage of
contractors indicating
high level of satisfaction
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Participating Residential Installers in:

Outcome & Indicator Measured As 2021, Reported for 2023, Reported for
2023 2024
(weighted by relative weight?)
with heat pump a) ease of installation b) 88% Ductless, b) 93% Ductless,
equipment b) overall performance 71% Ducted 92%* Ducted
c¢) customer call-backs c¢) 70% Ductless, ¢) 86% Ductless,
d) maintenance 66% Ducted 56% Ducted
e) ability of cold-climate systems to d) 73% d) 87%
meet customer space heating needs e) 62% e) 53%

even on the coldest days
Percentage of participating water
heating contractors indicating

satisfaction with HPWHs for a) 83% a) 92%
a) ease of installation b) 67% b) 81%
b) overall performance c) 84% c) 71%
c¢) customer call-backs e) 81% e) 83%
€) maintenance f) 78% f) 85%
f) ability to meet customer water heating

needs

' Differences in 2021 and 2023 values are statistically significant at the 90% confidence level, as indicated by * next to 2023 values.
2 See 1.2 Weighting for a description of the relative weights.
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Methodology

1.1 SAMPLE SELECTION

This survey was originally meant to be fielded to installers who participated in the Mass Save
programs in 2023. Since neither preliminary nor final PY 2023 program tracking data was
available when the survey needed to be in the field, the NMR Team instead used as the sample
frame installers who participated in the Mass Save programs in 2022.3 The sample frame for this
survey comprises 5,597 residential firms of heat pump and non-heat pump space conditioning
and water heating equipment. The team used the rebated installation counts by firm in 2022 to
categorize each firm as large, medium, or small based on total installations.* The NMR Team
then used a stratified simple random sampling method to select a sample of 3,000 firms from
these groups or strata. Additionally, a fourth stratum included a random sample of new firms
identified in the 2023 Heat Pump Installer Network (HPIN) list of contractors, who were not
associated with any records in the 2022 program data. The study collected these data via an
internet survey and achieved a response rate of 2% (i.e., usable and complete responses from
57 contractors).® We offered respondents a $100 e-gift card for completing the installation counts
portion of the survey and $200 e-gift card for completing the entire survey.

1.2 WEIGHTING

The results in this memo are based on two different weighting strategies, described below. Note
that these are the same weighting strategies as used in the residential installer survey conducted
as part of the Baseline survey, renamed for clarity. The 2023 installation estimates and related
results presented in Section 2.1, Market Sizing and Characterization are calculated using the
reported equipment counts to be consistent with the distributor sales data we reported in the
memo of August 28, 2024. Unless otherwise noted, the results presented in 2.2, Contractor
Practices & Perspectives use the relative weights.

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

2. Relative weights: The NMR Team developed relative weights for each respondent so
that the weight indicates the total 2023 program-supported equipment installations
represented by that respondent. The team calculated the weight as a product of a
respondent's reported equipment counts and an installation inclusion factor. The team
developed an installation inclusion factor separately for the four strata (small, medium,
large, and new), calculated as the total program-supported equipment installations in

3 Firms who participated in the 2021 survey and also appear in the 2022 program tracking data were included in the
sample frame as well.

4 When calculating total installations for space conditioning heat pumps, units were defined as compressors.

5 57 completes + (3,000 — 383 returned letters and postcards) = 2%
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Massachusetts by each group divided by the total reported installations by the
respondents in that group. For the new installer group, the installation inclusion factor is a
weighted average of the installation inclusion factor of the small, medium, and large strata.
We initially developed these weights based on the original sample frame using the 2022
program data. After the receipt of the 2023 tracking data, we assessed how much the
weighting scheme would change with the 2023 program data and found that the change
would be minimal. Therefore, a decision was made to keep the original weighting scheme.
This weighting approach maps respondents’ total installations (both in-program and out-
of-program) to total in-program installations in the tracking data with the assumption that
the in-program to out-of-program installation ratio is similar across size strata. Finally,
including the new stratum, which is focused on new heat pump installers, may have
resulted in overrepresentation of heat pump installations in the sample even after
weighting.

The results presented in section 2.1 Market Sizing and Characterization are only for participating
residential installers who responded to the survey, not for the entire Massachusetts market. When
we refer to “installers” in section 2.1, we mean only the responding installers.

Together, the program installers that responded to the survey represent 2% of the installations of
all installers active in the program in 2023. We generalize the results we present in section 2.2
Contractor Practices & Perspectives to the installations of all installer firms participating in the
programs in 2023. When we refer to a percentage of “installers’ 2023 installations” or “installers’
2021 installations” we mean the percentage of installations of all installer firms participating in the
programs in 2023 or 2021, respectively.

1.3 SAMPLE AND RESPONDENT CHARACTERISTICS

Figure 1 shows the unweighted distribution of employee counts of the firms represented by
respondents to the Baseline survey that gathered installation estimates and practices for 2021
and perspectives on heat pumps for 2023 with those for the current survey, which gathered
installation estimates and practices for 2023 and perspectives on heat pumps for 2024. The
current survey installers reported a similar distribution of employees at their companies as in the
Baseline survey. In both surveys, at least one-half of respondents indicated that their companies
have five or fewer employees. However, a notable change from the from the Baseline survey is
that a higher percentage of current survey installers reported having at least 30 employees.
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Figure 1: Number of Employees at Company'
(How many full-time equivalent employees at your company serve Massachusetts customers?
Please provide your best estimate.)

m 2021 Respondents (n=43)
m 2023 Respondents (n=63)

37%
9%
23%29%
14%30;, 4%
129 .
9 70/050/ 100/0 50/ 80/0
1 0 s =0 on
| = i
Oto2 3to 5 6to10 11t020 211030 30+ DK/

Refused
Number of Employees

" Responses are unweighted. Differences in 2021 and 2023 values are statistically significant at the 90% confidence
level, as indicated by * next to 2023 values.

The survey recruited installers who said their business included installing space conditioning or
water heating equipment in Massachusetts homes in 2023. Table 3 shows the types of equipment
that these respondents installed at that time by respondents who both A) reported installation
counts and B) answered follow-up survey questions on contractor practices and perspectives. A
total of 63 respondents completed the installation counts portion of the survey, while 57 completed
the entire survey.

Nearly all (98%) of the respondents indicated they installed space conditioning equipment in 2023
and two-thirds (67%) installed water heating equipment. Almost two-thirds of all respondents
(65%) installed both space conditioning and water heating equipment. The survey asked
respondents to report the number of units of each equipment type that their company installed in
Massachusetts in 2023. Sixty-one of the 62 respondents (98%) that installed space conditioning
equipment provided unit installation counts for most or all of the space conditioning equipment
types they installed in 2023. Of the 62 respondents, nearly three-quarters (74%, 45 out of 62)
reported air source heat pump installation counts. Forty-two of the 47 respondents that installed
water heating (89%) provided unit installation counts for the water heating equipment types they
installed in 2023. Of these installers, 74% (31 out of 42) provided installation counts for heat pump
water heaters.

The NMR Team imputed the missing installation data for a respondent by calculating an average
of all other respondents’ installations per employee of the particular equipment type and
multiplying it with that respondent’s employee count. We applied a similar approach that uses a
weighted average of non-missing responses from all other respondents for imputing missing and
“Don’t know” responses for survey questions reported in Section 2.1.
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Table 3: Number of Respondents by Type of Equipment Installed — 2023

Equipment Type (A) (B)
Installation Counts  Contractor Practices
(n=63) and Perspectives
(n=57)
Space conditioning equipment 62 56
Including air source heat pumps 45 40
Excluding air source heat pumps 17 17
Water heating equipment 42 38
Including heat pump water heaters 31 28
Excluding heat pump water heaters 11 10

" Respondent counts are unweighted

Results

This section begins by presenting estimates of the heat pump and competing equipment
installations in 2023. The purpose of these data is to inform the NMR Team in sizing the 2023
Massachusetts residential heat pump markets. The results also include the share of these
markets represented by cold-climate heat pumps and in-program versus out-of-program adoption,
and to assess the role of the PAs’ programs in affecting the markets (i.e., attribution).

The survey asked contractors about their current (2024) practices around air source heat pump
sizing, rates at which they recommend heat pumps, and perceptions of heat pumps. It also
inquired about changes in air source heat pump wholesale equipment price and labor costs from
2022 to 2023.

Where possible in this section, we compare results from the current study’s survey with the results
for 2021, as reported by contractors who responded to the same questions in the survey of
residential program installers fielded as part of the Baseline study (2021 Residential Installer
Memo). The Baseline study survey, conducted in 2023, recruited installers who had participated
in 2021. It asked them about their 2021 installations and their current (2023) perceptions of air
source heat pumps and heat pump water heaters. We refer to respondents to the current study’s
survey as “2023 contractors” and respondents to the Baseline study survey as “2021 contractors.”

Throughout this document, comparisons that include the word “significantly” indicate that there
are differences in values that are statistically significant at the 90% confidence level.

2.1 MARKET SizING AND CHARACTERIZATION

The results presented in this section are only for participating residential installers who
responded to the survey, not for the entire Massachusetts market. When we refer to
“installers” in this section, we mean only the responding installers.
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Because of differences in sample of respondents and that the unit counts are not expanded
to the population, the unit counts should not be compared with those from the residential
installer survey conducted in the Baseline study and reported in the residential installer
data collection memo in Appendix E of the Heat Pump Market Effects Indicators Baseline
& Interim Studies Final Report. However, it is reasonable to compare percentage estimates
between the two surveys, and this memo compares them where appropriate.

The 2023 survey asked installers to report their companies’

o Installations by unit or system of ducted and ductless air source heat pumps and
competing types of space conditioning equipment (central air conditioning and natural gas,
oil, or propane heating systems) in Massachusetts homes in 2023

e Installations by unit or system of heat pump water heaters and of natural gas, oil, or
propane and electric resistance storage and instantaneous water heaters in
Massachusetts homes in 2023

e Percentage of heat pump systems installed for space conditioning in Massachusetts in
2023 that were marketed or certified as suitable for cold climates

o Percentage of the cold climate heat pump systems they installed in 2023 that received a
Mass Save rebate

As we describe in 1.2 Weighting, the results in this section are weighted using the reported
equipment counts, i.e., the weight for a respondent is the total number of 2023 equipment
installations reported by that respondent, including sales of both program-supported equipment
and unsupported equipment.

The survey asked respondents which types of equipment they installed in 2023 and 2024. Table
3 above shows the number of respondents that installed each equipment type in each year.

2.1.1 2023 Space Conditioning System Installation Counts

Air source heat pump systems comprised nearly two-thirds of the residential space
heating equipment and more than three-quarters of the cooling equipment that the
responding installers reported installing in Massachusetts in 2023.

Installers reported that in 2023 more than a quarter of the ductless air source heat pump
systems their firms installed were for customers who intended at the time of installation
to use them for cooling only.
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Table 4 shows that in 2023 air source heat pumps comprised nearly two-thirds (62%) of the space
heating equipment of these types the participating installers’ companies installed in
Massachusetts and over three-quarters (78%) of the central space cooling equipment. Note these
percentages assume that all air source heat pump systems installed are used for both heating
and cooling. The survey asked installers to estimate the percentage of all ductless air source heat
pump systems that their companies installed in Massachusetts in 2023 that were for customers
who intended to use them for cooling only. Installers estimated that more than a quarter (28%) of
the ductless air source heat pumps their firms installed were intended for cooling use only.
Subtracting the air source heat pumps used only for cooling would result in a lower share of air
source heat pumps in space heating equipment installations. Similarly, subtracting the air source
heat pump systems used for heating only would result in a lower share of air source heat pumps
in space cooling equipment installations. The NMR Team accomplished the former, but not the
latter. Applying the estimate of ductless systems that customers intended for cooling only to the
2,116 ductless systems results in 1,534 ductless systems used for both heating and cooling,
dropping the share of air source heat pumps as a percentage of space heating equipment from
62% to 58%.

In addition to not accounting for air source heat pumps used for heating only, these calculations
do not account for the fact that some heat pump systems, especially ductless ones, are not
installed to serve the full heating or cooling load of the home. In terms of the total heating or
cooling load served or total capacity installed, the shares of heat pump systems would be lower
than in terms of number of units of space heating and cooling equipment installed.

Installers reported that the ducted systems they installed were more frequently cold-
climate systems than the ductless ones. More than four out of five (83%) of the ducted air
source heat pump systems that these installers’ firms installed were marketed or certified as
suitable for cold climates, compared to 74% of ductless air source heat pump systems.

Heat pump water heaters comprised one in seven (14%) of these companies’ 2023
installations of water heating equipment in Massachusetts homes.

Overall, respondents believed they were providing accurate installation data. When asked
to describe the accuracy of the installation counts they reported, 100% said they were either
“highly accurate” (27%) or “somewhat accurate” (73%).

The share of air source heat pumps installed as a percentage of overall space heating
installations increased in 2023 compared to 2021. Table 5 shows the shares of heat pump
equipment as a percentage of residential space heating and water heating equipment reported
by installers who responded for 2021 and for 2023. Compared to 2021 installations, the share of
air source heat pumps in 2023 increased as a percentage of overall space heating installations.
The differences are statistically significant when all ductless systems are included (63% up from
57% in 2021), when ductless systems meant only for cooling are excluded (58% up from 53% in
2021), and as a percentage of space cooling installations (78% up from 74% in 2021).® The

6 The survey did not ask for installation data for non-central, non-heat pump types of air conditioners such as window
air conditioners. This results in the estimates of heat pump cooling market shares to be overstated.
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differences in the shares of heat pump water heaters as a percentage of water heating
installations between 2021 and 2023 were not statistically significant.
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Table 4: 2023 Residential Equipment Installations, by Unit'

% of Space or Water Heating

Installations % of Space
(1]

Including Excluding Cooling

Units All Ductless Installations®
Ductless Systems Meant

Systems  Only for Cooling

Space Conditioning

Ducted air source heat pump systems 1,267 23% 26% 29%
Cold-climate ducted ASHP systems 1,054
Other ducted ASHP systems 213
Ductless air source heat pump 2,116 39% 32% 49%
systems
Excluding estimate of systems 1,534
intended for cooling only
Cold-climate ductless ASHP 1,556
systems
Other ductless ASHP systems 560
Central air conditioning systems (non- 948 22%
heat pump)
Fossil fuel-fired heating 2,025 37% 42%
Total 100% 100% 100%
Water Heating
Heat pump water heaters 351 14%
Fossil fuel and electric resistance 2,135 86%
water heaters
Total 100%

' The table shows the installation counts reported by the respondents and are not scaled to population.
Ducted air source heat pump systems (air-to-air only) include split, unitary or packaged (Input < 5.4 Tons/65 kBtuh),
covering central and ducted mini/multi-splits [Units = Compressors]; Ductless air source heat pump systems (air-to-air
only) (Input < 5.4 Tons/65 kBtuh) [Units = Compressors]; Central air conditioning systems (non-heat pump) are split or
unitary (Input <5.4 Tons/65 kBtuh); Fossil fuel-fired heating includes boilers (Input < 300 kBtuh) and furnaces (Input
<225 kBtuh), including combi boiler systems; Fossil fuel and electric resistance water heaters are storage and
instantaneous only, excluding indirect.

2The survey did not ask for installation data for non-central, non-heat pump types of air conditioners such as window
air conditioners. This results in the estimates of heat pump cooling market shares to be overstated.

Table 5: Heat Pumps as a Percentage of Residential Space Heating and Water
Heating Installations, 2021 & 2023" 2

Ducted and ductless air Including all ductless systems 57% 63%*

source heat pumps Excluding ductless systems meant only 53% 58%*
for cooling
Percentage of central space cooling 74% 78%*
installations

Heat pump water heaters 16%3 14%

' Differences in 2021 and 2023 values are statistically significant at the 90% confidence level, as indicated by * next to
2023 values.
2Values may not sum up to those in Table 4 due to errors in rounding.
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3 The Baseline study incorrectly reported the market share of heat pump water heaters as 22% rather than 16%. This
has been corrected in this memo.

2.1.2 2023 Percentage of Systems Rebated & In-Program vs. Out-of-Program
Installations

Compared to 2021 installers, installers responding to this survey estimated that a
significantly greater percentage of all the ducted air source heat pumps their companies
installed in 2023 was cold-climate systems while about the same percentage of cold-
climate ducted systems was program supported. The story was very different for ductless
air source heat pumps: installers estimated that significantly fewer of the ductless systems
they installed in 2023 were cold climate and that fewer of the cold-climate ductless systems
they installed were program-supported. Table 6 shows the 2021 and 2023 installers’ estimates
of the percentages of air source heat pump systems they installed in these years that were
marketed or identified as being suitable for cold climates (Row A) and the percentages of cold-
climate systems they installed that were program-supported (Row B). Row A shows that
compared to 2021, installers estimated that significantly higher percentages of the ducted air
source heat pump systems their firms installed in 2023 were marketed or identified as being
suitable for cold climates (83% in 2023 versus 70% in 2021) while significantly lower percentages
of the ductless air source heat pump were cold climate systems (74% in 2023 versus 85% in
2021).

Many of the cold-climate systems installed in Massachusetts do not qualify for program
incentives due to several plausible reasons. For instance, the homes where these systems
are installed might not be served by any of the program administrators, they might not be occupied
during the heating season, the installer might not participate in the Mass Save Heat Pump Installer
Network (HPIN), or the customers or contractor chose to not meet all of the program requirements.
As Row B shows, installers estimated that three-quarters (75%) of the cold-climate systems their
companies installed in 2023 were supported by a Mass Save rebate or incentive, versus 84% in
2021, a statistically significant difference. (The difference was not statistically significant for
ducted heat pumps, at 79% for 2023 and 82% for 2021.)

Row C estimates the percentage of all air source heat pump systems the installers’ companies
installed that were program-supported in 2023 and 2021 (i.e., row A multiplied by row B) and Row
D shows the corresponding percentages installed out-of-program (i.e., 100% minus row C).
Respondents to the current survey estimated that one-third (34%) of all the ducted systems their
companies installed in 2023 were installed out-of-program, down from 43% in 2021, while close
to half (45%) of all the ductless systems their companies installed in 2023 were installed out-of-
program, up from 29% in 2021.

That greater percentages of ductless than of ducted systems were installed without
program support in 2023 than in 2021 could be due to a combination of increased
installations of cold-climate ductless systems in homes outside of the PAs’ service areas
and increased installations of ductless systems installed primarily for cooling in vacation
and other homes. Many Massachusetts homes lack the ductwork for central air conditioning.
Ductless systems make it possible for homeowners to add air conditioning to spaces that would
otherwise require unsightly window air conditioners. That installers estimated that more than a
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quarter (28%) of the ductless air source heat pumps their firms installed in 2023 were intended
for cooling use only shows how popular ductless systems have become for cooling. Households
that install a ductless system primarily for cooling would presumably be less inclined to seek out
a cold-climate system or to take the trouble to identify a participating installer to install the system.
In addition, we would expect to find furnaces less often in vacation homes and vacation rentals
with air conditioning to be more desirable than rentals without. Even if a vacation homeowner
chooses to install a cold-climate heat pump, homes that are not occupied during the heating
season do not qualify for program support. There is evidence that the number of vacation homes
in Massachusetts may be rising. For example, the number of short-term rentals registered with
the state on Cape Cod alone increased from about 12,000 in 2021 to more than 16,000 in 2022
and nearly 18,000 in 2023.7

As the distributors interviewed for this study noted, ducted air source heat pumps are
increasingly popular and PA program support had been particularly important to their
sales of ducted systems in 2023. This could help explain the greater percentages of ducted
systems that were program-supported in 2023 than in 2021.

About one in five of the heat pump water heaters that responding installers’ companies
installed in 2023 was program supported. This is not significantly different from the rate
reported for 2021. Table 6 also shows that 2023 and 2021 installers reported that similar shares
of the heat pump water heaters their companies installed (78%) received program rebates (78%
in 2023 versus 82% in 2021). The results suggest that in both 2023 and 2021, about one in five
incentive-eligible heat pump installations by participating installers happened outside the program
(22% in 2023 and 18% in 2021). These differences were not statistically significant. (The survey
did not assess the percentage of all heat pump water heaters that was program-eligible.)

7 Shannon Larson. “On Cape Cod, the pandemic marked a golden age for the summer rental market. Those days are
over,” Boston Globe, Jul. 2, 2024.
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Table 6: Percentage of Heat Pump Systems Rebated and In-Program vs. Out-of-
Program Installations’

Type 2021 2023
A. Percent cold climate ASHP systems: What percent o o) %
[of all ASHP systems your company installed] would you Ducted 70% 83%
estimate were marketed or identified as being suitable Ductless 85% 749+

for cold climates?

B. Percent cold-climate ASHP systems rebated:
Assuming that all these cold-climate systems [your Ducted 82% 79%
company installed] were eligible for a Mass Save rebate

or incentive, what percent would you estimate received a

Mass Save rebate or incentive? Ductless 84% 75%"
C. In-Program: Percent of all ASHP systems installed Ducted 57% 66%*
that were program-supported (Percent cold-climate

ASHPs x Percent rebated cold-climate ASHPs) Ductless 71% 55%*
D. Out-of-Program: Percent of all ASHP systems Ducted 43% 34%*
installed that were not program-supported Ductless 29% 45%*
E. In-Program: Percent of all heat pump water 82Y% 78%

heaters installed that were program-supported ° ?
F. Out-of-Program: Percent of all heat pump water 18% 299,

heaters installed that were not program-supported

' Differences in 2021 and 2023 values are statistically significant at the 90% confidence level, as indicated by * next to
2023 values.

2.1.3 2023 Percentage of Installations in Existing versus New Homes

Installers estimated that in 2023 they installed almost one-third of ducted (31%) and more
than one in ten ductless air source heat pump systems (15%) in new homes. These
percentages are disproportionately high compared to the percentages of all space
conditioning systems that we expect would have been installed in new homes in
Massachusetts in 2023 (about 8%). These results suggest that new homes continue to be
a key market entry point for residential heat pumps. As we noted in the 2021 residential
installer survey memo, this is likely because installation is easier and more cost-effective
compared to existing homes.

The survey asked installers to estimate the percentage of heat pumps that their companies
installed in Massachusetts in 2023 in existing versus new homes. Installers reported that in 2023
their companies installed on average about 69% of ducted and 85% of ductless air source heat
pump systems in existing homes. Conversely, they installed 31% of ducted and 15% of ductless
air source heat pump systems in new homes (Table 7). We do not report the 2023 estimates for
Installations of heat pump water heaters in existing versus new homes due to the very small base
of units installed and the response error we would expect to be associated with such a small base.

All new homes must install a new heating system when they are built, while we would expect that
each year only 5% to 8% of existing homes would need a heating system, given their effective
useful life of 12 to 20 years. To provide context for the percentage estimates that installers
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supplied for 2023, the NMR Team developed very rough estimates of the percentages of
Massachusetts homes that we would expect to have needed a space conditioning system
installed in 2023 (Table 8). For the sake of simplicity, the estimate assumes that 6.5% of existing
homes (i.e., the median of the 5% to 8% replacement rate range) replaced a space conditioning
system in 2023 at the rate of one system or water heater per home, and that all new homes
completed in 2023 included one space conditioning system each. As the table shows, under these
assumptions we would expect that in 2023 92% of space conditioning systems would have been
installed in existing homes and 8% in new homes. Comparing these percentages with the ones
in Table 7 suggests that both ducted and ductless systems were installed in new homes at higher
rates than we would expect, given the percentage of Massachusetts homes that were new in
2023.

The Baseline study asked a similar question for 2021, except that the estimate for ducted and
ductless heat pumps was combined. To compare these results with 2021 the NMR Team created
combined ducted and ductless estimates for 2023 using the combined total 2023 ducted and
ductless weights. Installers estimated their firms installed larger percentages of combined air
source heat pump systems in new construction in 2023 than in 2021 (21% versus 12%). These
differences are statistically significant at the 90% confidence level.

Table 7: Percentage of Air Source Heat Pumps Installed in Existing versus New
Homes in 20231

Existing New

Construction Construction

pace Conditioning
Ducted Air Source Heat Pump systems (air-to-air 873 69% 394 31% 1,267
only) — Split, Unitary, or Packaged (Input < 5.4
Tons/65 kBtuh), includes central and ducted
mini/multi-splits [units = compressors]
Ductless Air Source Heat Pump systems (air-to- 1803 85% 313 15% 2,116
air only) (Input < 5.4 Tons/65kBtuh) [units =

compressors)
" The table shows the installation counts reported by the respondents. They are not scaled to population.

Table 8: Rough Estimates of Percentages of Space Conditioning Systems Needed
in New Versus Existing Homes in 2023

2023 Homes Space Conditioning Systems Needed**
Units %
Existing* 3,003,237 195,210 92%
New 16,830 16,830 8%
Totals 3,020,067 212,040 100%

* For existing homes, assumes 6.5% of homes need a replacement space conditioning system each year, at one
system per home. Existing homes includes multifamily high rise but excludes mobile homes and boats, RVs, vans,
etc.

** For simplicity, we assume one space conditioning system per home.

Data sources: 2023 American Community Survey, Table DP04, Selected Housing Characteristics; 2022 residential
permit data from US Census.
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2.2 CONTRACTOR PRACTICES & PERSPECTIVES

As we noted in 1.2, in this and later sections we use relative weights.® We generalize the results
based on the relative weights to all installers active in the program in the year of interest. Unless
otherwise noted, all percentage figures are weighted by total 2023 installations represented by
each respondent. When we refer to a percentage of “installers’ 2023 installations” or “installers’
2021 installations,” we mean the percentage of installations of all installer firms participating in
the programs in 2023 or 2021, respectively. Where possible, we compare selected results
between 2023 survey of residential program installers and the 2021 survey. We refer to
respondents from the 2023 survey as “2023 contractors,” and those from the 2021 survey as
“2021 contractors.” Please note that the results reported in this section and the remaining sections
of the memo exclude “Don’t know” responses unless stated otherwise. All tests of statistical
significance are at the 90% confidence level.

2.2.1 Air Source Heat Pump System Sizing Practices

The survey asked the 33 contractors that reported installing air source heat pump systems in
2023 a series of questions about their companies’ space conditioning installation practices in
existing homes. This included questions about four sizing practices in line with Mass Save
expectations. These were (1) selecting a system with a heating capacity near the Manual J
estimate represents a best practice; (2) using detailed data inputs for Manual J calculations, as
the more detailed the inputs to Manual J the more accurate are the load calculations; (3) using
Manual S calculations for specific guidance on system selection, as any particular system is
unlikely to have a capacity exactly the same as the building’s load; and (4) using Manual D
calculations to size ductwork for systems that require them.

While we refer to the responding contractors as “2023 contractors,” note that this question series
asked about installation practices in 2024, at the time of the survey. The previous survey, which
primarily focused on 2021 installations, asked the same series of questions about installation
practices in 2023, when the previous survey was fielded.

2211 Primary Sizing Methodology

Participating contractors reported primarily using Manual J, S, or D to determine the
heating capacity of air source heat pumps on nearly all (95%) of their firms’ air source heat
pump installations in existing homes at the time of the survey (2024). While the rate at which
contractors reported their company primarily uses Manual J, S, or D calculations to determine the
heating capacity of air source heat pump systems (as opposed to other less reliable options)
increased from 84% when surveyed in 2023 to 95% when surveyed in 2024, the increase is not
statistically significant (Figure 2). Of the three sizing calculations, we would expect contractors to
most frequently report using Manual J because calculating heating and cooling loads is the first
step in HVAC design.

8 For each respondent, the relative weight indicates the total 2023 program-supported equipment installations
represented by that respondent.
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Figure 2: Primary Method Company Uses to Size Air Source Heat Pumps

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

2021 Contractors 2023 Contractors
(n=33) (n=40)

BTUs by Load calculator Similar capacity

Depends on the isting Customer
P . square from manufacturer as the existing request i
application ¢+ system Units
4% o 0-1% 1% 0.2% sized b
(1]

2% Don’t know BTUs b ? i Y

Similar capacity 2% fs ‘i Square supp ;er
as the existing ootage 0.03%

system 4%

7%

Manual J, S,
orD
calculations
84%

Manual J, S,
orD
calculations
95%

2.21.2 Frequency of Manual J, S, and D Calculations for Sizing Whole-Home
Systems

Compared to 2021 contractors, the rate at which 2023 contractors said they always use

Manual J for sizing whole home systems (63%) rose significantly and the rate at which they

almost always use it (25%) dropped significantly.

Contractors reported using Manual S and/or D about one-third of the time when sizing
whole-home systems in 2024.

The survey asked contractors how often their company performs Manual J load calculations for
air source heat pump system installations that will serve all or almost all an existing home. Answer
responses were on a scale of 1 (“never”) to 5 (“always”). Every 2023 contractor indicated that they
did this at least some of the time (ratings of 2 through 5). Compared to 2021 contractors, the rate
at which 2023 contractors said they always use Manual J for sizing whole home systems rose
significantly (from 25% in 2021 to 63% in 2023) and the rate at which said they almost always use
it dropped significantly (29% in 2023, down from 53% in 2021).

In the Baseline study, one of the ways the NMR Team measured market progress indicator G3,
What installers consider when right-sizing heating/cooling systems, was as the total percentage
of participating HVAC contractors indicating their company “almost always” or “always” performs
Manual J load calculations (4 or 5 rating). As there was no statistically significant difference
between the sum of “almost always” and “always” responses between 2021 contractors and 2023
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contractors, but statistically significant differences between “almost always” and “always”
responses, it would be prudent going forward to track changes in just the “always” responses.

Figure 3: Frequency of Manual J, S, D Calculations for Sizing Whole-Home

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

1%
Manual J

— = m
™ = m N ) .
=8¢ Load calculations 25% 53% 11% TNV
o= 1%
“ Manual J _ I
. D,I'* 0
2 Load calculations 63% 29% 6%
M —
= Manual S
5 % . . 6% 22% 51% 12% 9%
8 £ Equipment selection
(1]
o Manual D
[ os o, o, 0,
i Duct design A8 25% 46% 15% 8%

HAlways M Almost always Sometimes MRarely MMNever M Don't know/Refused

' Difference in 2021 and 2023 frequency values of Manual J load calculations for whole-home systems is statistically
significant at the 90% confidence level, as indicated by * next to 2023 values.

For the first time, the survey also asked 2023 contractors how often they use Manual S and how
often they used Manual D for sizing whole-home systems. Respondents indicated they almost
always or always used Manual S and/or D almost one-third of the time each (28% and 32%,
respectively). Contractors use Manual J more often because it calculates heating and cooling
loads, which is the first step in HVAC design. Manual S (equipment selection) and Manual D (duct
sizing) follow, making them less frequently used.

2213 System Selection vs. Load Calculations

More than three-quarters of 2023 contractors (77%) reported they selected systems as
close as possible to Manual J load calculations, a best practice. This is a significant
increase compared to 44% of 2021 contractors.

Selecting a system with a heating capacity near the Manual J estimate is considered a best
practice. Manual S provides specific guidance on system selection, acknowledging that a
system’s capacity is unlikely to match the building’s load exactly. In cold climates, Manual S sets
several criteria for the selected system and allows the heat pump capacity to exceed the Manual
J load by no more than 25%.° The survey asked respondents who reported performing Manual J
calculations how the heating capacity of the installed system typically compares to the calculated
Manual J heating load. Figure 4 shows that the percentage of contractors who reported matching
the heating capacity of installed heat pump systems to the Manual J load increased significantly
from 44% in 2021 to 77% in 2023.

9 U.S. Department of Energy. 2012. “Strategy Guideline: HYAC Equipment Sizing.” February. Accessed from
Strategy Guideline: HYAC Equipment Sizing (nrel.gov).
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Figure 4: How Heating Capacity of Installed System Typically Compares to
Calculated Manual J Heating Load for Space Served'’
(When you do Manual J calculations for heat pumps that will be used for heating, how does the heating
capacity of the installed system typically compare to the calculated Manual J heating load for the space
being served?)

2021 Contractors 2023 Contractors
(n=30) (n=39)
Smaller than the
Don’t know Manual J heat load Don't know
13% estimate 15%
4% Bigger than
As close as the Manual As close as
Bigger than possible to J he_at Ioa:l \ possible to
the Manual J the Manual J estimate the Manual J
heat load heat load 7% he;?t Ioac,lk
estimate estimate estimate
38% 44% 77%

' Difference in 2021 and 2023 values are statistically significant at the 90% confidence level, as indicated by * next to
2023 values.

2214 Quality of Data Entered into Manual J Load Calculations

Both 2023-participating and 2021-participating contractors reported similar rates of data
input quality in their Manual J load calculations. Manual J software asks contractors to input
detailed information about a home, including insulation values, air and duct leakage levels, and
assembly areas. Generally, the more detailed the inputs, the more accurate the load calculations.
However, the level of detail asked by Manual J software may deter some contractors from
performing accurate calculations. To save time, they might skip the process entirely or rely on
assumptions that do not match the home (e.g., insulation R-values, window U-factors and areas,
and so forth).

The survey asked respondents about the level of detail their company typically gathers for Manual
J calculations. Contractors responded on a scale of 1 to 10, where 1 is “extremely limited detail”
and 10 is “extremely detailed.” Higher values likely better correlate to best practices for the use
of Manual J. While the average level of detail that respondents reported increased from 6.6 in
when asked in 2023 of 2021 contractors to 7.4 in 2024 when asked of 2023 contractors, this
difference is not statistically significant. Additionally, nearly identical percentages of 2023 and
2021 contractors reported their companies gathered very detailed information for Manual J load
calculations (i.e., a rating of 9 to 10) (25% asked in 2024 and 24% asked in 2023).

2215 Sizing Heat Pump vs. Fossil-fuel Systems

Nearly one-quarter of 2023 respondents (22%) reported their companies size heat pump systems
for space conditioning differently from how they size gas, oil, or propane-fueled heating systems.
Although this is fewer than the one-third of 2021 respondents (31%), this difference is not
statistically significant.
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When asked about the differences in an open-ended question, 2023 contractors’ responses could
be grouped into the three general categories, listed from most to lease frequently mentioned:

e Oversize heat pumps or demonstrate more focus on their output at cold temperatures
compared to fossil fuel heating systems. One contractor explained:

ASHP and fuel have very different functions. BTU to BTU they are not the same.
For example, ASHP go into defrost cycles. Gas does not. On cold humid days
ASHP can take 33% of run time in defrost. Fuels do not. Inverters should not run
24/7 at 100%. Oversizing ASHP allows the ASHP to catch up during defrost
downtimes and allows the system to run at 60% to 80% instead of 100%.

e Focus more on room-level distribution with heat pumps

e Size heat pumps based on cooling needs

2.2.2 Perceptions of Air Source Heat Pumps

The survey asked installers whose firms installed air source heat pumps to indicate their level of
agreement with a series of statements about ducted and ductless air source heat pumps. The
response options were on a scale of 1 to 5, where 1 is “strongly disagree” and 5 is “strongly
agree.” For each statement, we report the percentages of contractors who “somewhat” or
“strongly” agreed to the statement (i.e., those who gave ratings of 4 or 5).

2.2.21 Air Source Heat Pumps for Heating and Related Recommendation
Rates in 2024

Compared to 2021 HVAC contractors, 2023 HVAC contractors reported at higher rates that
they often or always recommend ductless air source heat pump systems for heating, not
just cooling, in situations where it would be appropriate (94% for 2023 versus 71% for
2021). Ducted air source heat pump systems did not vary significantly. At the same time,
the rate at which HVAC contractors agreed that in cold climates, ductless air source heat
pumps should be used for cooling only is unchanged from 2021.

On average, 2023 HVAC contractors indicated that it would be appropriate to install an air
source heat pump in 70% of cases for heating in Massachusetts homes.

More than nine in ten 2023 HVAC contractors (94%) indicated they often or always recommend
ductless air source heat pumps for heating and cooling in situations where it would be appropriate,
compared to 71% of 2021 HVAC contractors. (Figure 5) Nearly all the remaining respondents
said “sometimes” for both years.

HVAC contractors were also asked about their level of agreement with the statement “In cold
climates, ductless air source heat pumps should be used for cooling only.” More than one-third of
2023 respondents (35%) somewhat or strongly agreed, similar to 2021 respondents (27%),
though this difference is not statistically significant. (Figure 6 in the next section)

On average, 2023 HVAC contractors indicated that about 70% of Massachusetts homes are
suitable for installing a ducted or ductless heat pump for heating.
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Figure 5: HVAC Contractors Often or Always Recommend ASHPs for Space
Heating as Well as Cooling, When Appropriate’
(In situations where it would be appropriate to install a ductless/ducted air source heat pump for space
heating as well as cooling, how often do you recommend one?)

(“Often” or “Always”)

2021 Contractors

q,
(n=40) 22k

2023 Contractors

0,
(n=40) .

2021 Contractors

0,
(n=40) Laks

2023 Contractors
(n=40)

94%*

Ductless ASHP Ducted ASHP

' Difference between 2021 and 2023 values is statistically signficant at the 90% confidence level, as indicated by *
next to 2023 values.

22.2.2 Assessment of Air Source Heat Pump Displacement Ability

The rate at which HVAC contractors “somewhat” or “strongly” agree that cold-climate heat
pumps are good full replacements for oil, propane, and gas heating systems dropped
significantly from 2023 to 2024. However, their perspective on the ability of cold-climate
ASHPs to meet customer space heating needs even on the coldest days is essentially
unchanged from 2023.

Figure 6 illustrates contractor attitudes towards the ability of air source heat pump systems to
displace oil, propane, and gas heating systems, as well as central air conditioning. The results
suggest that 2023 HVAC contractors have less faith in cold-climate air source heat pumps as full
replacements for oil, propane, and gas heating systems than 2021 HVAC contractors: 24% of
2023 contractors somewhat or strongly agreed that cold-climate heat pumps are good full
replacements for these systems versus 50% of 2021 contractors. This difference is statistically
significant. There were no statistically significant differences in 2021 versus 2023 contractors’
rates of “somewhat agree” or “strongly agree” with a similar statement about cold-climate air
source heat pumps as partial replacements for oil, propane, and gas heating systems, or with
statements about the degree to which it makes sense to install a heat pump instead of an air
conditioning systems of the same capacity, or that ductless air source heat pumps should be used
for cooling only in cold climates.

Note that the rate at which 2023 contractors reported being “somewhat satisfied” or “very
satisfied” with the ability of cold-climate air source heat pumps to meet customer space heating
needs even on the coldest days (53%) was not statistically different from 2021 (62%). We show
the result of this question later in Figure 9.
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Figure 6: Contractor Attitudes About Heat Pump Full Displacement Ability’

(How much do you agree or disagree with the following statements about ducted and ductless air source
heat pumps?)

Cold-climate air source heat pumps are good full replacements for oil, propane, and gas
heating systems.

2021 Contract
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2023 Contract
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capacity.
2021 Contract
2023(?_?;’““ 40%* 32% 16% O

In cold climates, ductless air source heat pumps should be used for cooling only.

2021 Contractors

(n=40) 9% 19% 8% 15% 44% 5%
2023 Contract
ontractors - wen 30% 17% 19% 28% I
(n=56)
B Strongly agree B Somewhat agree Neither agree nor disagree M Somewhat disagree
m Strongly disagree NA m Don't know

' Differences are statistically signficant at the 90% confidence level when comparing 2021 and 2023 results, as
indicated by * next to 2023 values.

Installers reported installing heat pumps twice as often for partial displacement as for full
displacement in 2023. Differences between ducted and ductless heat pump values were
not statistically significant.

Installers estimated that nearly one in ten air source heat pump systems (7% to 10%) was
installed in a space that previously lacked heating. Installers also estimated that in 2023,
about two-thirds of the ducted and the ductless air source heat pump systems that fully
replaced an existing heating system replaced one that used natural gas, oil, or propane;
one-quarter (25%) replaced a ducted and 18% replaced a ductless heat pump; and about
8% to 10% replaced an electric resistance system.

Accounting for both partial and full displacement types, about 7% of all the ducted and the
ductless air source heat pump installations replaced existing air source heat pump
systems. This 7% rate helps explain a good portion of the out-of-program cold-climate air
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source heat pump installations discussed earlier, since heat pumps that replace existing
heat pump systems are not eligible for a Mass Save rebate.

The survey asked installers about the share of air source heat pump systems their companies
installed in 2023 that partially or fully displaced fossil fuel systems. Figure 7 shows installer
estimates of the percentages of the air source heat pump systems their company installed by
different types of displacement:

e Full: The previous system was removed or disconnected, and it was not replaced with a
system of the same type

e Partial: The previous system was removed, and it was replaced with a system of the same
type, or the previous system is still installed and operating

Installers reported that nearly two-thirds (63% to 64%) of their 2023 air source heat pump
installations were partial displacements, more than double the rate of full displacements (26% to
30%). These values were not statistically different between ducted and ductless air source heat
pumps. Additionally, nearly one in ten (7% to 10%) of air source heat pump systems were installed
in spaces that previously lacked heating.

Figure 7: Air Source Heat Pump Displacement of Fossil Fuel Systems —
Partial versus Full Displacement’

(Of the total number of air source heat pump systems that your company installed in 2023, about what
percent were installed where the previous system was removed or disconnected? About what percent
were installed where the previous system was replaced with a system of the same type? And about what
percent were installed where the previous system is still operating?)

Ducted ASHP (n=26) 30% 28% 35% 7%

Ductless ASHP (n=35) 26% 28% 36%

B The previous system was removed or disconnected, and it was not replaced with a system of the same type (Full)
B The previous system was removed, and it was replaced with a system of the same type (Partial)
The previous system is still installed and operating (Partial)

M Installed to heat a space that did not have heating
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In cases where the existing system was removed or disconnected and was not replaced, air
source heat pump systems primarily displaced natural gas, oil, or propane furnaces or boilers
(63% to 66%), followed by heat pumps (18% to 25%) and electric resistance heaters (8% to 10%).
These rates were not statistically different between ducted and ductless heat pumps. (Figure 8)

We calculated the percentage of all air source heat pump installations that replaced existing air
source heat pumps by multiplying the percentage of installations representing full system
replacements from Figure 7 by the percentage of full replacements in which an air source heat
pump system replaced another air source heat pump system from Figure 8. The result is that
about 7% each of ducted and ductless air source heat pump installations replaced existing air
source heat pump systems. This 7% rate helps explain a good portion of the out-of-program cold-
climate air source heat pump installations reported in 2.1.2, since heat pumps that replace existing
heat pump systems are not eligible for a Mass Save rebate.

Ducted air source heat pump system fully replaces like system = 30% x 25% = 7.5%
Ductless air source heat pump system fully replaces like system = 26% x 28% = 7.3%

In addition to replacing a system that is near failure or has failed, households might want to
replace their air source heat pump system with a new one to increase the size of their system, to
add heating to an older ductless system that previously only provided cooling, or to switch to a
cold-climate system.

Figure 8: Air Source Heat Pump Displacement of Fossil Fuel Systems —
Fuel Type'’

(Of the total number of air source heat pump systems that your company installed where the previous
system was removed or disconnected and was not replaced, about what percent replaced natural gas, oil,
or propane furnaces and boilers? About what percent replaced heat pumps? About what percent replaced

electric resistance heaters? And about what percent were installed to heat previously unheated space?)

Ductless ASHP (n=25) 63% 18% 8%

M Replaced natural gas, oil, or propane furnaces or boilers  ® Replaced heat pumps
Replaced electric resistance heaters m Installed in previously unheated space

2.2.3.2 Motivations to Begin Installing Air Source Heat Pump Systems
Customer demand was the primary reason that companies began installing air source heat
pumps. Approximately 16% of 57 participating residential HVAC contractors said their
company started installing air source heat pumps in 2022 or 2023, after the PAs
substantially increased their program investments in heat pumps. The reasons that
installers’ companies began installing air source heat pumps do not vary significantly by
when they started installing air source heat pumps.

Table 9 reports the year in which 40 heat pump installers’ companies began installing heat pumps.
Nearly one-quarter (23%, or 16% of all participating residential HVAC contractors) of heat pump
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installers’ companies began installing heat pumps after the PAs substantially increased their
program investments in heat pumps (i.e., in 2022 or 2023).

For the first time, the 2023 installer survey asked all heat pump installers what motivated their
companies to start installing air source heat pumps.'™ The reasons that installers’ companies
began installing air source heat pumps do not vary significantly by whether or not they began
before the PAs substantially increased their program investments in heat pumps. The most
frequently mentioned reason was because customers were asking for them (78%), followed by
the reliability and energy efficiency of air source heat pumps (63%), and changes in the Mass
Save rebate values (58%). (Table 9)

Table 9: 2023 Contractor Motivations to Begin Installing Heat Pumps'
What motivated your company’s decision to Began 2021 Began 2022 All

begin installing air source heat pumps? Please or earlier or 2023 (n=40)
select all that apply.

Our customers were asking for heat pumps 24 7 78%
Heat pumps are reliable and energy efficient 20 5 63%
Change in Mass Save rebate values 21 2 58%
Our competitors were offering heat pumps 10 1 28%
Passionate about heat pump technology 2 -- 5%
Supplier offered class on heat pumps -- 1 3%
Offered as an alternative AC without ducts 1 -- 3%
Ductless heat pumps are versatile needs of space 1 - 3%
No answer 1 1

" Responses are unweighted.

2233 Reasons for Not Installing Air Source Heat Pump Systems

The primary reasons that space heating contractors chose not to install air source heat
pumps were concerns their ability to provide enough heat on the coldest days (7 of 15)
and the lack of training to install them. The survey asked the 15 space heating contractors
who did not install air source heat pumps why they did not install them, providing a selection of
response options in random order. These respondents most frequently reported not installing air
source heat pumps due to concerns about the equipment not providing enough heat on the
coldest days (seven), their installers not being trained to install them (six), and air source heat
pumps not fitting their market niche (four). Other reasons contractors selected were because their
customers do not ask for them (three), the technology is too new (three ), concerns about other
performance issues (two), and air source heat pumps are too expensive (two). (Table 13)
Because of a programming problem in the Baseline survey, it is not possible to compare these
results to the previous survey results.

10 The 2021 residential installer survey only asked installers who began installing heat pumps in 2021.
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Table 10: Contractor Reasons for Not Installing Air Source Heat Pumps'
Why does your company not install air source heat pumps? Please select 2023

all that apply. n=15
We have concerns about air source heat pumps not providing enough heat on the 7
coldest days

The installers at my company are not trained to install air source heat pumps

6
Air source heat pumps are not in our market niche 4
Our customers do not ask for air source heat pumps 3
The technology is too new 3
We have other performance concerns about air source heat pumps 2
Air source heat pumps are too expensive 2

1

Air source heat pumps installations are too complex and take longer to install than
HVAC equipment that run on gas, oil, or propane

Air source heat pumps require more frequent follow-up visits 1
Electricity is too expensive to heat with in the winter 1
The installers at my company are not trained or license to handle refrigerants 1

' Responses are unweighted.

2234 Satisfaction with Air Source Heat Pump Equipment

On average, 2023 HVAC contractors’ air source heat pump satisfaction ratings trended
slightly higher than those of 2021 HVAC contractors but the differences were generally not
statistically significant. Like 2021 HVAC contractors, 2023 HVAC contractors are more
favorably impressed with the ease of installation of and overall performance of air source
heat pump systems than they are with the rate of customer callbacks. They gave
significantly higher ratings to the overall performance of ducted air source heat pump
systems (92% up from 71% in 2021).

The survey asked contractors who install air source heat pumps how satisfied their company is
with these types of systems. The response options were on a scale of 1 to 5, where 1 is “very
dissatisfied” and 5 is “very satisfied.” On average, 2023 contractors indicated high levels of
company satisfaction (4 or 5 rating) with the ease of installation and overall performance of air
source heat pumps (Figure 9), similar to 2021 contractors. They expressed higher levels of
satisfaction with the performance of ducted heat pump systems than 2021 contractors (92% for
2023 compared to 71% for 2021). The difference is statistically significant. While they indicated
significantly lower levels of satisfaction for ease of installation of ductless heat pumps compared
to 2021 contractors (76% versus 97%). Upon further inspection, it was found that nearly one-
quarter of contractors indicated “not applicable” for the category, despite having installed ductless
heat pumps. When these contractors are excluded, the satisfaction rate for ease of installation of
ductless heat pumps increases from 76% to 99% (not shown in Figure 9).

The differences in satisfaction rates among 2023 contractors regarding the ease of installation
and performance of ducted and ductless heat pump systems were not statistically significant.
However, 2023 contractors reported significantly higher rates of satisfaction with the rate of
customer call-backs for ductless heat pumps versus ducted heat pumps (86% versus 56%). The
survey did not probe further into the reasons for customer call-backs.
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Figure 9: Contractor Satisfaction with Heat Pump Equipment’
(How satisfied is your company with the following aspects of air source heat pumps?)
(“Somewhat satisfied” or “Very satisfied”)

2021 Contractors 2023 Contractors
(n=33) (n=40)
© Ease of installation 97% 76%*
I
[7)]
<
z
a
Rate of customer call-backs 70% 86%
Ease of installation 86%
g
I
2
= Overall performance 71% 92%*
8
3
o
Rate of customer call-backs 66% 56%7
L ASHP maintenance requirements
2
= Abl|l’[\f-0f ccASHPs to meet customer space 62%
heating needs even on the coldest days

' Differences are statistically significant at the 90% confidence level, as indicated by * when comparing 2021 and
2023 results and by 2 when comparing 2023 ducted and ductless heat pump results next to 2023 values. The
satisfaction rate for ease of installation of ductless heat pumps increases from 76% to 99% after excluding N/As.

2.2.3.5 Confidence Installing Air Source Heat Pump Systems

HVAC contractors continue to express high levels of confidence in the ability of their
technicians to install air source heat pumps correctly. Those whose firms install air source
heat pump systems report that they or someone at their company had ever attended air
source heat pump installation training at similarly high rates as for 2021.

Like 2021 contractors, the 2023 contractors whose companies installed air source heat pumps
reported high levels of confidence in their company’s technicians’ ability to install heat pumps
correctly (89% versus 91% in 2021, Figure 10). Of the firms that install air source heat pump,
every firm had someone attend a training for installing ducted or ductless heat pumps (100%
versus to 91% in 2021, difference is not statistically significant).
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Figure 10: Contractor Confidence Installing Heat Pumps'
(How much do you agree or disagree with the following statements about ducted and ductless air source
heat pumps?)
(“Somewhat confident” or “Very confident”)

My company’s installation technicians can easily install air source heat
pumps correctly.

2021 Contractors 91%

(n=40) i
2023 Contractors

or

(n=56) 89%

2.2.3.6 Changes in Rates of Customer Call Backs

Results suggest that the relative frequency of callbacks for air source heat pumps
increased more than non-heat pump equipment from 2022 to 2023. The survey asked 2023
heat pump installers to compare the change in rates of call backs from 2022 to 2023 for air source
heat pump systems versus non-heat pump space conditioning equipment their company installs.
Figure 11 shows that two in five installers (40%) reported getting more callbacks for heat pumps,
while about the same proportion (39%) said they have not observed any differences. About one-
fifth of respondents (21%) reported getting fewer callbacks for air source heat pumps than for
non-heat pump equipment, and of these about 5% were explicitly credited to additional staff
training.

Figure 11: Change in Rate of Call Backs for Air Source Heat Pump Systems
Compared to Other Space Conditioning Equipment (n=25)
(Comparing 2022 to 2023, how has the rate of customer callbacks changed for ductless and ducted air
source heat pump systems compared to the rate of customer callbacks for other types of non-heat pump
space conditioning equipment your company installs?)

1%

16% 5% 40% 39% 6%
MW Fewer callbacks for heat pumps M Fewer callbacks from increased training
® More callbacks for heat pumps No difference
® No call backs NA

2.2.3.7 Air Source Heat Pump Wholesale Prices and Labor Costs

A majority of contractors reported that the average wholesale prices for air source heat
pumps installed in Massachusetts homes increased from 2022 to 2023. They estimated an
average increase of 23%. By comparison, the average inflation rate from 2022 to 2023 was
4.1% as measured by the Consumer Price Index (CPI)."" Just over half of the respondents
(9 of 16) reported that the wholesale prices of heat pump equipment increased more than
non-heat pump equipment, while the remaining seven contractors reported that the price

1 BLS CPI inflation data. http://data.bls.gov/cgi-bin/cpicalc.pl
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changes were similar. More than two-thirds (68%) of 2023 HVAC contractors somewhat or
strongly agreed that the wholesale prices they pay for air source heat pumps are
increasing more rapidly than for other types of HVAC equipment. Note that heat pump
technology is improving over time, so some of the price increase may be due to improvement in
the average efficiency of heat pumps sold in 2023 compared to 2022.

Contractors reported that the average wholesale prices of the air source heat pump
systems they installed in Massachusetts homes in 2023 was $6,900 for ducted systems
and $2,647 for ductless systems. Labor costs accounted for 34% of the total cost for
ducted systems and 45% for ductless systems.

More than half of contractors reported that the cost of labor to install air source heat
pumps increased from 2022 to 2023. However, these increases were about the same for heat
pumps and non-heat pump systems.

The survey asked installers whose firms installed air source heat pumps about the average
wholesale equipment price and labor costs of the systems their company installed in
Massachusetts in 2023. Additionally, the survey sought to compare wholesale prices and labor
costs to those of heat pump systems and fossil fuel-fired heating systems in 2022. To manage
survey length, the survey randomly assigned questions in this section to ask about either ducted
or ductless systems, with greater priority given to ducted systems.

Contractors reported that the average wholesale prices for the air source heat pumps their firms
installed in Massachusetts homes in 2023 was $6,900 for ducted systems and $2,647 for ductless
systems. Labor costs accounted for approximately one-third (34%) of the total cost for ducted
systems and nearly one-half (45%) for ductless systems.

Table 11: Average Wholesale Equipment Price and Labor Costs of Air Source
Heat Pump Systems
(What was the average wholesale equipment price of the heat pump systems your company installed in
Massachusetts homes in 20237)
(For the following type of heat pump systems your company installed in Massachusetts homes in 2023,
on average, what percentage of the total project cost per system invoiced to the customer was labor

costs?)
Mean Median DStd Min.
[\A
Ducted ASHPs
Q;’;;arge wholesale price per 20 $6,900  $5000  $4662  $2250  $25,000
o :
!_ab(_)r as a % of total project 21 34% 33% 15% 15% 65%
invoice
Ductless ASHPs
vaft[frﬁe wholesale price per 7 $2.647  $2,100  $1.932  $2,100  $10,500
Labor as a % of total project o o 8 8 a9
invoice 9 45% 50% 9% 25% 50%

Figure 12 shows that approximately 90% of contractors reported that wholesale prices of ducted
and ductless heat pump equipment had each increased since 2022. On average, these
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respondents indicated a 23% increase in wholesale prices for both types of heat pumps. However,
one respondent noted a 20% decrease in prices for ducted heat pump systems.

The 2023 survey also asked an open-ended question regarding the changes in average
wholesale equipment prices of ductless and ducted air source heat pump systems compared to
non-heat pump space conditioning equipment. Of the 16 respondents to this question, nine
indicated that heat pump equipment prices increased more than those of non-heat pump
equipment while the remaining seven indicated that the prices changes were similar.

Consistent with these findings, over two-thirds (68%) of 2023 HVAC contractors somewhat or
strongly agreed that the “The wholesale prices we pay for air source heat pumps are increasing
more rapidly than for other types of HVAC equipment.” This sentiment is similar to that of 2021,
where 62% of contractors agreed.

Figure 12: Changes in Wholesale Equipment Price of Air Source Heat Pump
Systems Since 2022 1

Ducted ASHPs
88% 12%
(n=28)
Ductless ASHPs
(n=11) 90% 10%

M Increased M Decreased Stayed the Same  mDon't know/Refused

Over one-half (56%) of 2023 contractors reported increased labor costs for ducted heat pump
systems since 2022, while nearly three-quarters (71%) noted higher labor costs for ductless
systems. (Figure 13) On average, contractors estimated labor costs rose by 33% for ducted and
57% for ductless heat pump systems. These differences are not statistically significant.
Contractors attributed the increased labor costs to inflation and higher wages for employee
retention.

Figure 13: Changes in Labor Costs for Installing Air Source Heat Pump Systems
Since 2022

sy 43
(n=28) ° °

Ductless ASHPs
(n=11)

1%

71% 3% 26%
M Increased MW Decreased Stayed the Same  m Don't know/Refused

The survey asked 2023 heat pump installers how average labor costs of air source heat pump
systems changed compared to average labor costs of other types of non-heat pump space
conditioning equipment that their company installs. Of the contractors that provided a response
other than “Don’t know” or “Refused,” the majority (86%) reported that labor costs for both types
of equipment are about the same, as shown in Figure 14. Conversely, fewer than one in ten (6%)
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noted that the price of labor for air source heat pump systems has increased more than those for
non-heat equipment.

Figure 14: Change in Labor Cost of Air Source Heat Pump Systems Compared to
Other Space Conditioning Equipment (n=20)
(Comparing 2022 to 2023, how have average labor costs of ductless and ducted air source heat pump
systems changed compared to average labor costs of other types of non-heat pump space conditioning
equipment your company installs?)

86% 6%

M Increased M Decreased About the same B N/A

2.2.3.8 Changes in Air Source Heat Pump Market Conditions

Heat pump installers reported mixed changes in air source heat pump market conditions
had improved since January 2023. Almost one-third (12 of 38) of respondents identified
ways market conditions had improved, such as increased demand and availability of heat
pump equipment, while almost one-third (11 of 38) noted less favorable changes in market
conditions, including that equipment costs had risen and customer demand for full
replacements with heat pumps had fallen.

The survey asked heat pump installers if they had observed any material changes in the market
conditions for ducted and/or ductless heat pump systems since January 2023. Among the 38
respondents, 80% reported observing changes, 14% did not, and the remaining 7% were unsure.
Those who observed changes were asked to describe them.

Installers who observed improved market conditions reported (12 total):
¢ Increased demand for heat pumps (seven)
“The market got better for heat pumps, and down for non-heat pumps.”
“Higher demand due to increased awareness of rebates.”
¢ Increased availability of heat pump equipment (three)
¢ Increased customer awareness of heat pumps (two)
Installers who reported less favorable market conditions noted the following changes (11 total):
¢ Increased heat pump equipment and material cost (seven)

“Cost for materials for these installations have gone up. Have noticed companies inflating
prices huge amounts due to customers getting rebates”

“One [distributor] goes up so the other guy goes up. They keep going until the market
caps. Daikin raises their prices 15% so Mitsubishi goes 17%. Then LG goes 20%. It's not
new.”
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e Fewer homeowners are opting for full displacement to avoid removing existing heating
systems (three)

“Less clients want to do a whole house system and rebate to avoid removing existing
heating system”

“Customers are hesitant to disconnect their backup heating systems and are more
reluctant to switch to heat pumps for their entire home”

“Less people interested due to new Mass Save requirements of eliminating fossil fuel
system”

¢ Decreased demand for heat pumps (one)

Two installers observed that changes in rebate criteria have impacted their operations and market
conditions

“The rebate criteria has changed more than twice this year, causing us to lose customers
due to equipment not being available”

“Mass Save dictates the market changes based on the AFUE criteria.”

2.2.3 Perceptions of Heat Pump Water Heaters

The survey asked contractors that installed water heating in 2023 to indicate their level of
agreement with a series of statements about heat pump water heaters. The response options
were on a scale of 1 to 5, where 1 is “strongly disagree” and 5 is “strongly agree.” For each
statement, we report the percentages of contractors who “somewhat” or “strongly” agreed to the
statement (i.e., those who gave ratings of 4 or 5).

2.2.3.1 Heat Pump Water Heater Recommendation Rates

The rate at which 2023 water heater contractors recommend heat pump water heaters is
significantly lower than that of 2021 contractors. However, nearly three-quarters of 2023
water heater contractors indicated they would recommend heat pump water heaters in
appropriate situations, consistent with 2021 contractors.

On average, 2023 HVAC contractors indicated that it would have been appropriate to install
a heat pump water heater in about 45% of the Massachusetts homes they have
encountered.

Less than one-half (45%) of water heating contractors somewhat or strongly agreed that their
company regularly recommends heat pump water heaters (Figure 15). This is a statistically
significant decrease from the 68% reported by 2021 water heating contractors. The survey also
asked the same water heating contractors to rate how often they recommend heat pump water
heaters in situations where it would be appropriate. In situations where appropriate, three-quarters
of 2023 water heater contractors (75%) said they often or always recommend one, up from the
63% of 2021 water heater contractors. This difference is not statistically significant.

When asked in what percentage of the Massachusetts homes that they have encountered would
it have been appropriate to install a heat pump water heater, the same 2023 contractors
responded that it would have been appropriate in about 45% of homes.
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Figure 15: Water Heating Contractors Regularly Recommend Heat Pump Water
Heaters'
(How much do you agree or disagree with the following statements about heat pump water heaters?)
(“Somewhat agree” or “Strongly agree”)

My company regularly recommends heat pump water heaters to customers

2021 Contractors

CQ0s
(n=36) 68%

2023 Contractors

o
(n=42) 45%

' Differences are statistically signficant at the 90% confidence level, as indicated by * next to 2023 values.

2.2.3.2 Assessment of Heat Pump Water Heater Displacement Ability

The rates at which 2023 water heating contractors agreed that heat pump water heaters
are good replacements for gas, oil, propane, and electric resistance water heaters (43%)
and with the statement that it makes sense to install a heat pump water heater of the same
capacity as a non-heat pump water heater (40%) are nominally higher than among 2021
contractors, but not statistically different. The results indicate that there continues to be room
for improvement in participating water heater installers’ perception of heat pump water heaters as
replacements for fossil fuel-fired and electric resistance water heaters, and in their understanding
that when replacing a non-heat pump water heater with a heat pump water heater that increasing
capacity can maximize efficiency.

Nearly one-half of 2023 water heating contractors (43%) agreed that heat pump water heaters
are good replacements for gas, oil, propane, and electric resistance water heaters, not statistically
different from the 52% reported by water heating contractors in 2021 (Figure 16).

As the NMR Team also noted in the 2021 Residential Installer Memo in Appendix E of the Heat
Pump Market Effects Indicators Baseline & Interim Studies Final Report, for many residential
customers, replacing a non-heat pump water heater with a heat pump water heater of the same
capacity makes sense due to cost. However, contractors may miss out on efficiency benefits by
not upsizing to a larger tank, which relies less on electric resistance backup. The Northwest
Energy Efficiency Alliance recommends considering upsizing heat pump water heaters to improve
efficiency.’

More than one-third (40%) of water heating contractors in 2023 agreed with the statement that it
makes sense to install a heat pump water heater of the same capacity as a non-heat pump water
heater, slightly higher than 2021 contractors (31%) but not statistically different.

12 https://hotwatersolutionsnw.org/partners/news/how-to-right-size-a-heat-pump-water-heater
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Figure 16: Contractor Attitudes About Heat Pump Water Heater Full Displacement
Ability 1
(How much do you agree or disagree with the following statements about heat pump water heaters?)
(“Somewhat agree” or “Strongly agree”)

Heat pump water heaters are good replacements for gas, oil, propane, and electric
resistance water heaters

2021 Contractors
(n=36)
2023 Contractors
(n=42)

52%
43%

It make sense to install a heat pump water heater instead of a gas, oil, propane, or electric
resistance water heater of the same capacity

2021 Contractors

2023 Contractors A
2233 Motivations to Begin Installing Heating Pump Water Heaters

Approximately 26% of 43 participating residential water heating contractors said they
started installing heat pump water heaters in 2022 or 2023, after the PAs substantially
increased their program investments in heat pumps.

Table 9 reports the year in which heat pump water heater installers’ companies began installing
heat pump water heaters. Nearly one-third (32%) of heat pump water heater installers’ companies
began installing heat pump water heaters in 2022 or 2023 (26% of all water heating installers’
companies). The top reason was customer demand (83%), followed by the reliability and energy
efficiency of heat pump water heaters (49%), and changes in the Mass Save rebate values (43%).
(Table 12)
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Table 12: 2023 Contractor Motivations to Begin Installing Heat Pump Water

Heaters'
What motivated your company’s decision to Began 2021 Began 2022 All
begin installing air source heat pumps? or earlier or 2023 (n=352)
Please select all that apply.
Our customers were asking for heat pump water 20 9 83%
heaters
Heat pump water heaters are reliable and energy 13 4 49%
efficient
Change in Mass Save rebates values 10 5 43%
Our competitors were offering heat pump water 7 3 29%
heaters
No answer 3 - 9%

' Responses are unweighted.
2 An adjustment made to the survey programming mid-field led to one missing response where the respondent was not
asked when they began installing heat pumps.

1.1.1.1 Reasons for Not Installing Heat Pump Water Heaters
As with 2021 installers, the primary reason that 2023 installers still do not install heat pump
water heaters is lack of customer demand. (Table 13).

Table 13: Contractor Reasons for Not Installing Heat Pump Water Heaters'

Why does your company not install heat pump water 2021 2023
heaters? Please select all that apply.

Our customers do not ask for heat pump water heaters 7 5
The installers at my company are not trained to install heat pump water 3 2
heaters

We have concerns about heat pump water heaters providing enough hot 2 1
water

We have other concerns about the performance of heat pump water 2 1
heaters

Heat pump water heaters installations are too complex and take longer 2 0

to install than gas, oil, propane, and electric resistance water heaters
Heat pump water heaters are too expensive

Heat pump water heaters require more frequent follow-up visits
The technology is too new
Heat pump water heaters are not in our market niche

' Responses are unweighted.

- A A
o O O -~

1.1.1.2 Satisfaction with Heat Pump Water Heaters
Similar to 2023, in 2024 water heating contractors expressed relatively high levels of
satisfaction with heat pump water heaters. The survey asked contractors who install water
heaters how satisfied is their company with heat pump water heaters. The response options were
on a scale of 1 to 5, where 1 is “very dissatisfied” and 5 is “very satisfied.” While satisfaction rates
among 2023 contractors installing heat pump water heaters are slightly higher than among 2021
contractors, the differences are not statistically significant. (Figure 17)
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Figure 17: Contractor Satisfaction with Heat Pump Water Heaters'

(How satisfied is your company with the following aspects of heat pump water heaters?)
(“Somewhat satisfied” or “Very satisfied”)

Ease of installation

2021 Contractors
D.-I'
(n=29) 83%
2023 Contractors
or
(n=35) 92%
Maintenance requirements
2021 Contractors
D.-I'
(n=29) 81%
2023 Contractors
or
(n=35) 83%
Ability to meet customer water heating needs
P
(n=29) 78%
2023 Contractors 5%
(n=35} 2 /0

Rate of customer call-backs
2021 Contractors
(n=29)

2023 Contractors
(n=35)

84%
71%

Overall performance
2021 Contractors
(n=29)
2023 Contractors
(n=35)

67%

' Responses are restricted to water heater installers who reported installing heat pump water heaters.

1113 Confidence in Installing Heat Pump Water Heaters

While the data suggest that 2023 water heating contractors have greater confidence in the
ability of their technicians to install heat pump water heaters correctly than 2021 water
heating contractors (94% versus 85%, respectively), this difference is not statistically
significant. Nearly all 2023 water heating contractors (94%) reported their technicians can easily
install heat pump water heaters correctly, compared to 85% in 2021. However, this difference was
not statistically significant. (Figure 18) This further supports the earlier finding of high satisfaction
with the ease of heat pump water heater installation.
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Figure 18: Contractor Confidence Installing Heat Pump Water Heaters

(How much do you agree or disagree with the following statements about heat pump water heaters?)
(“Somewhat confident” or “Very confident”)

My company’s installation technicians can easily install heat pump water heaters
correctly.

2021 Contractors
(n=36)

(n=42) -

1.1.1.4 Heat Pump Water Heater Wholesale Price Trends

A majority of water heating installers reported that wholesale prices for heat pump water
heaters are increasing faster than for other types of water heaters. Nearly three-quarters
(72%) of 2023 water heating contractors that installed heat pump water heaters somewhat or
strongly agreed with the statement “The wholesale prices we pay for heat pump water heaters
are increasing more rapidly than for other types of water heating equipment.” This is similar to
the 74% reported by 2021 water heating contractors. Note that this does not account for any
changes in the efficiency or capacity of heat pump water heaters sold or installed from 2022 to
2023.
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Appendix A Residential Installer Survey Instrument

INTRODUCTION
INTRO.

Blackstone is conducting a study on behalf of the Sponsors of Mass Save® energy efficiency
programs. We are offering up to a $200 incentive in the form of an electronic gift card
for completing this survey about trends in the residential heating, cooling, and water
heating market in Massachusetts. The information you provide will be completely
confidential, and we are not sharing any information about you or your company.

If you would like to take the survey over the phone, please contact us at (XXX) XXX-XXXX.

If you have questions about this study, contact Jayne Piepenburg of National Grid at (781)
663-3149.

SCREENING
[SECTION BASE: ALL]

SC1.

Which of the items below best describes the majority of your company’s heating, cooling,
or water heating installation business in Massachusetts in 2023?

Single-family and small multifamily homes (up to 4 units per building)
Businesses and/or larger multifamily buildings (5 or more units per building)
An equal mix of both homes and businesses/larger multifamily buildings
None of the above  [TERMINATE TO T2]

Don’t know [TERMINATE TO T2]

Refused [TERMINATE TO T2]

R

[TERMINATE TO T2 IF SC1 IS NOT 1 OR 3]

SC2.

A

Which of these kinds of equipment does your company install in [IF SC1 =1 SHOW
‘homes’, IF SC1=3 SHOW ‘residential or commercial buildings’] in Massachusetts? Please
select all that apply. [MULTIPLE RESPONSE]

Ducted air source heat pumps
Ductless air source heat pumps
Heat pump water heaters

Central air conditioning systems
Natural gas, oil, or propane furnaces
Natural gas, oil, or propane boilers

I e
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SCa3.

SCA4.

SC5.

T1.
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7. Natural gas, oil, or propane water heaters and electric resistance water heaters
8. None of the above [TERMINATE TO T2]
9. Don’t know [TERMINATE TO T2]
10. Refused [TERMINATE TO T2]

(SC4 in 2021 survey) For this next question, please think only about the equipment that
your company installed in Massachusetts homes in 2023.

Which of the following types of equipment did your company install in 2023? Please select
all that apply. [MULTIPLE RESPONSE]

[SHOW IF SC2 = 1] Ducted air source heat pumps

[SHOW IF SC2 = 2] Ductless air source heat pumps

[SHOW IF SC2 = 3] Heat pump water heaters

[SHOW IF SC2 = 4] Central air conditioning systems

[SHOW IF SC2 = 5] Natural gas, oil, or propane furnaces

[SHOW IF SC2 = 6] Natural gas, oil, or propane boilers

[SHOW IF SC2 = 7] Natural gas, oil, or propane water heaters and electric resistance
water heaters

8. None of the above [TERMINATE TO T2]

9. Don’t know [TERMINATE TO T2]

10. Refused [TERMINATE TO T2]

Nk wdh=

In 2023, did your company install any space heating, cooling, or water heating equipment
in Massachusetts homes that received rebate or in-store discount from the Sponsors of
Mass Save?

1. Yes
2. No [TERMINATE TO T2]
3. Don’t know [TERMINATE TO T2]

(SC5 in 2021 survey) This survey includes questions about the number of each kind of
HVAC equipment or water heater that your company installed in Massachusetts homes in
2023.

Are you the person at your company who can best tell us this information?
[LIST THE EQUIPMENT TYPES IN SC3 THEY SAID THEIR COMPANY INSTALLED]

1. Yes [SKIP TO NEXT SECTION]
2. No [TERMINATE TO T1]
3. Don’tknow [TERMINATE TO T1]

Who else at your company could better answer these questions? Please provide their
contact information. [OPEN ENDED RESPONSE, DO NOT FORCE, TERMINATE TO T2]
Name:

Email:
Phone:
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T2. Thank you for your interest in this survey. You do not qualify to take this survey. Have a

great day! [EXIT to www.masssave.com/]

[DISPLAY FOR ALL] In this survey, unless a question notes otherwise, all questions about air
source heat pumps refer to both ducted and ductless air source heat pumps.

EMPLOYEE COUNT
[SECTION BASE: ALL]

MS1.

How many full-time equivalent employees at your company serve Massachusetts
customers? Please provide your best estimate.

[NUMERIC RESPONSE 0-99999]
DK Don’t know
RE Refused

UNIT INSTALLATIONS OF ALL EQUIPMENT TYPES
[SECTION BASE: ALL]

INO

IN1.

A

This survey is in two sections. We will send you a $100 electronic gift card for providing
information on your company’s installation numbers for 2023 and another $100 for
completing the remainder of the survey (a total of up to $200).

As a reminder, the information you provide will be completely confidential. We will not
share any information about you or your company with your competitors. The information
you provide will be combined with observations from others and reported in aggregate.

Approximately how many of each of the following residential-duty equipment types did
your company install in Massachusetts homes in 20237

This includes both equipment types that received incentives or rebates from the Sponsors
of Mass Save and those that did not.

Please also include the number of homes and the average tonnage per installation in
which your company installed the following equipment types in 2023.

[IF SC3=1 OR 2 SHOW “Count ducted and ductless air source heat pump systems
by the number of compressors.”]

For IN1C#a through IN1CH#f:

C1 Total installations in 2023: [NUMERIC RESPONSE 0-99999]

Cc2 Total number of homes in which your company installed this equipment in 2023:
[NUMERIC RESPONSE 0-99999]
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C3 Average cooling capacity (in tons) installed per system in 2023: [NUMERIC

RESPONSE 0-99999]
C4 Don’t know

or propane and electric resistance
water heaters: storage and
instantaneous (exclude indirect water
heaters)

Residential-duty Equipment Total Total Average | Don’t
installations | number of | cooling know
in 2023 homes in capacity

which your | (in tons)
company per
installed system
this installed
equipment | in 2023
in 2023
a. [SHOW IF SC3= 1] Ducted air source | IN1C1a IN1C2a IN1C3a IN1C4a
heat pump systems (air-to-air only) —
Split, Unitary, or Packaged (<5.4
Tons, <65 kBtuh)
b. [SHOW IF SC3= 2] Ductless air IN1C1b IN1C2b IN1C3b IN1C4b
source heat pump systems (air-to-air
only) — split, unitary, or packaged
(<5.4 Tons, <65 kBtuh)

c. [SHOW IF SC3 = 3] Heat pump water | IN1C1c IN1C2¢c -- IN1C4c

heaters

d. [SHOW IF SC3 = 4] Central air IN1C1d IN1C2d -- IN1C4d

conditioning systems (non-heat
pump): Split or Unitary (<5.4 Tons,
<65 kBtuh)

e. [SHOW IF SC3 =5 or 6] Natural gas, | IN1C1e IN1C2e -- IN1C4e

oil, or propane heating systems (all
combined, including combined boiler
systems) (Boilers<300 kBtuh,
Furnaces<225 kBtuh)
f. [SHOW IF SC3 = 7] Natural gas, oil, IN1C1f IN1C2f -- IN1C4f

[PROGRAMMER TO DEFINE:
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C_IN1_NUMBS = 1 IF ANY (IN1C1A — IN1C1F) OR (IN1C2A - IN1C2F) IS POSITIVE
AND NON-ZERO (Respondent provided a non-zero responses to first
or second column)

C_IN1_NUMBS = 0 IF OTHERWISE]

Please select the option that best describes the accuracy of the unit installation figures
you provided.

1. Guess — | guessed /| have no real knowledge of our unit sales
2. Somewhat accurate — This is a ballpark estimate of our sales
3. Highly accurate — I provided an accurate estimate of our sales

[I[F SC3=10R 2 (INSTALLED HP IN 2023)]

IN3.

IN4.

(IN9 in 2021 survey) In 2023, did your company install any residential-duty ducted or
ductless air source heat pumps in commercial buildings?

Yes

No

Don’t know
Refused

Pobnp=

(IN9a in 2021 survey) [ASK IF IN3= 1; SHOW ON SAME SCREEN AS IN3] In 2023, how
many units (compressors) of residential-duty ducted or ductless air source heat pumps
did your company install in commercial buildings?

of units (compressors) [NUMERIC 1-99999]

DK Don’t know
RE Refused

MARKET SIZING
[SECTION BASE: IF SC3 = 1, 2, OR 3 (INSTALLED HP/HPWH IN 2023)]

ASHP

[SUBSECTION BASE: IF SC3 =1 OR 2 (INSTALLED HP IN 2023)]

PH_INTRO. The next set of questions is about the air source heat pump systems that your

M e — @ TETRA TECH
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[ASK IF SC3 = 1] Thinking about the total number of ducted air source heat pump systems
that your company installed in Massachusetts homes in 2023, what percent would you
estimate were marketed or identified as being suitable for cold climates?

For the purpose of this question, we define ‘cold climate’ as any model that is marketed
or certified as operating at extremely low outdoor temperatures or maintaining a certain
level of output at those low temperatures.

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

[ASK IF SC3 = 2] Thinking about the total number of ductless air source heat pump
systems that your company installed in Massachusetts homes in 2023, what percent
would you estimate were marketed or identified as being suitable for cold climates?

For the purpose of this question, we define ‘cold climate’ as any model that is marketed
or certified as operating at extremely low outdoor temperatures or maintaining a certain
level of output at those low temperatures.

___ % [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(PH3 combined in 2021 survey) [ASK IF SC3 = 1] Now think about just the total number
of cold-climate ducted air source heat pump systems that your company installed in
Massachusetts homes in 2023.

Assuming that all these cold-climate systems were eligible for a rebate from the Sponsors
of Mass Save, what percent would you estimate received rebates from the Sponsors of
Mass Save?

% [NUMERIC RESPONSE 0-100]
DK Don’t know

(PH3 combined in 2021 survey) [ASK IF SC3 = 1] Now think about just the total number
of cold-climate ductless air source heat pump systems that your company installed in
Massachusetts homes in 2023.

Assuming that all these cold-climate systems were eligible for a rebate from the Sponsors
of Mass Save, what percent would you estimate received rebates from the Sponsors of
Mass Save?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused
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HPWH
[SUBSECTION BASE: IF SC3 = 3 (INSTALLED HPWH IN 2023)]

PW_INTRO. The next question is about the heat pump water heaters that your company
installed in homes in Massachusetts in 2023.

PW1. [ASK IF SC3 = 3] Thinking about the total number of heat pump water heaters that your
company installed in Massachusetts homes in 2023, what percent would you estimate
received rebates from the Sponsors of Mass Save?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

[DISPLAY TEXT FOR ALL]

HO [IF C_IN1_NUMBS = 0] Your responses to the first section of this survey did not qualify
for the first $100 gift card. In appreciation of your time, we will send you a $100 electronic
gift card for completing the remaining questions in this survey.

[IF C_IN1_NUMBS = 1] You have completed the first section of the survey, and we will
send you a $100 electronic gift card as a thank you. Please complete the remaining
questions in this survey to receive an additional $100 electronic gift card.

MARKET CHARACTERIZATION
[SECTION BASE: IF SC3 =1, 2, OR 3 (INSTALLED HP/HPWH IN 2023)]

ASHP
[SUBSECTION BASE: IF SC3 =1 OR 2 (INSTALLED HP IN 2023)]

CH_INTRO. The next set of questions is about the air source heat pump systems that your
company installed in homes in Massachusetts in 2023.

CH1. Now please think about the total number of just the ductless air source heat pump
systems your company installed in Massachusetts in 2023.

About what percent of the ductless air source heat pump systems your company installed in
Massachusetts in 2023 would you estimate customers installed to use for cooling only?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

CH2. Thinking about the total number of both ductless and ducted air source heat pumps that
your company installed in Massachusetts homes in 2023, about what percent were installed
in existing homes and about what percent in new homes? [SHOULD SUM TO 100%]

a. % installed in existing homes
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b. % installed in new homes

For CH2a and CH2b:

___ [NUMERIC RESPONSE 0-100]
DK Don’t know

RE Refused

HPWH
[SUBSECTION BASE: IF SC3 = 3 (INSTALLED HPWH IN 2023)]

CW_INTRO The next question is about heat pump water heaters that your company installed
in homes in Massachusetts in 2023.

CW1. Thinking about the heat pump water heaters that your company installed in
Massachusetts homes in 2023, about what percent were installed in existing homes and about
what percent in new homes? [SHOULD SUM TO 100%]

a. % installed in existing homes

b. % installed in new homes

For CW1a and CW1b:

___ [NUMERIC RESPONSE 0-100]
DK Don’t know

RE Refused

HEAT PUuMP DISPLACEMENT
[SECTION BASE: IF SC3 = 1 OR 2 (INSTALLED HP IN 2023)]

DH_INTRO. [DISPLAY ABOVE FOR EACH QUESTION IN THIS SECTION]

For this next question, please think about the air source heat pump systems that your
company installed for space heating in existing homes in Massachusetts in 2023.

DH1. [ASK IF SC3 = 1] Of the total number of ducted air source heat pump systems that your
company installed in 2023, about what percent were installed where the previous system
was removed or disconnected? About what percent were installed where the previous
system was replaced with a system of the same type? And about what percent were
installed where the previous system is still operating? [MATRIX, SHOULD SUM TO 100%)]
a. % installed where the previous system was removed or disconnected, and it was not
replaced

b. % installed where the previous system was removed, and it was replaced with a
system of the same type

c. % installed where the previous system is still installed and operating

d. % installed to heat a space that did not have heating
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For DH1a and DH1b:
[NUMERIC RESPONSE 0-100]

ﬁ Don’t know
RE Refused
Percent of ducted systems installed: Don’t Refused
know

a. Where the previous system was removed
or disconnected, and it was not replaced with
a system of the same type

[NUMERIC 0-100]

b. Where the previous system was removed,
and it was replaced with a system of the
same type

[NUMERIC 0-100]

c. Where the previous system is still installed
and operating

[NUMERIC 0-100]

d. To heat a space that did not have heating

[NUMERIC 0-100]

[SUM TO 100%)]

DH2.

[ASK IF SC3 = 2] Of the total number of ductless air source heat pump systems that your

company installed, about what percent were installed where the previous system was

removed or disconnected? About what percent were installed where the previous system

was replaced with a system of the same type? And about what percent were installed

where the previous system is still operating? [MATRIX, SHOULD SUM TO 100%]

a. % installed where the previous system was removed or disconnected, and it was not
replaced

b. % installed where the previous system was removed, and it was replaced with a

system of the same type

% installed where the previous system is still installed and operating

d. % installed to heat a space that did not have heating

o

For DH2a and DH2b:
___ [NUMERIC RESPONSE 0-100]
DK

Don’t know
RE Refused
Percent of ductless systems installed: Don’t Refused
know

a. Where the previous system was removed
or disconnected, and it was not replaced
with a system of the same type

[NUMERIC 0-100]
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b. Where the previous system was removed,

and it was replaced with a system of the [NUMERIC 0-100]
same type

c. Where the previous system is still installed

and operating [NUMERIC 0-100]

d. To heat a space that did not have heating

[NUMERIC 0-100]
[SUM TO 100%)]

DH3. [ASKIF SC3 =1 AND (DH1a >0 OR (DH1a = DK OR RE))] Of the total number of ducted
air source heat pump systems that your company installed where the previous system
was removed or disconnected and was not replaced, about what percent replaced
natural gas, oil, or propane furnaces and boilers? About what percent replaced heat
pumps? And about what percent replaced electric resistance heaters? [MATRIX,
SHOULD SUM TO 100%]

a. % replaced natural gas, oil, or propane furnaces or boilers

b. % replaced heat pumps
c. % replaced electric resistance heaters

For DH3a and DH3b:
__ [NUMERIC RESPONSE 0-100]
DK Don’t know

RE Refused
Percent of ducted systems that replaced: Don’t Refused
know

a. Natural gas, oil, or propane furnaces [NUMERIC 0-100]

or boilers

b. Heat pumps [NUMERIC 0-100]

c. Electric resistance heaters [NUMERIC 0-100]

[SUM TO 100%]

DH4. [ASKIF SC3=2AND (DH2a >0 OR (DH2a= DK OR RE))] Of the total number of ductless
air source heat pump systems that your company installed where the previous system
was removed or disconnected and was not replaced, about what percent replaced
natural gas, oil, or propane furnaces and boilers? About what percent replaced heat
pumps? About what percent replaced electric resistance heaters? And about what percent
were installed to heat previously unheated space? [MATRIX, SHOULD SUM TO 100%]

a. % replaced natural gas, oil, or propane furnaces or boilers
b. % replaced heat pumps

C. % replaced electric resistance heaters

d. % installed in previously unheated space
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For DH4a and DH4b:

DK

[NUMERIC RESPONSE 0-100]

Don’t know
RE Refused
Percent of ductless systems that replaced: Don’t Refused
know

a. Natural gas, oil, or propane furnaces [NUMERIC 0-100]

or boilers

b. Heat pumps [NUMERIC 0-100]

c. Electric resistance heaters [NUMERIC 0-100]

[SUM TO 100%]

REASONS FOR NOT INSTALLING HEAT PumpPs
[SECTION BASE: ALL]

ASHPs

[SUBSECTION BASE: SC2 =1, 2,4,5, OR 6 (SPACE CONDITIONING), ELSE SKIP TO W1]

H1. [ASKIF SC2 =1 OR 2] What motivated your company’s decision to begin installing air
source heat pumps? Please select all that apply. [RANDOMIZE 1-4, MULTIPLE
RESPONSE]

2 S o e

™~

8.

Change in values of rebates from the Sponsors of Mass Save

Our customers were asking for heat pumps

Heat pumps are reliable and energy efficient

Our competitors were offering heat pumps

Other, please specify: [SPECIFY OPEN END RESPONSE]

My company began installing heat pumps before 2023 but did not have any
installations in 2023 [MAKE EXCLUSIVE]

Don’t know

Refused

H2. [ASKIF SC2 =1 OR 2] In what year did your company begin installing heat pumps? Your
best guess is fine. [DROP DOWN MENU]

2021 or before
2022
2023

H3. (H2in 2021 survey) [ASK IF SC2 IS NOT 1 AND 2] Why does your company not install air
source heat pumps? Please select all that apply. [RANDOMIZE 1-9, MULTIPLE
RESPONSE]
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The installers at my company are not trained to install air source heat pumps

Air source heat pumps installations are too complex and take longer to install than
HVAC equipment that run on gas, oil, or propane

Air source heat pumps require more frequent follow-up visits

Our customers do not ask for air source heat pumps

We have concerns about air source heat pumps not providing enough heat on the
coldest days

[ALWAYS PRESENT IMMEDIATELY AFTER “WE HAVE CONCERNS ABOUT AIR
SOURCE HEAT PUMPS NOT PROVIDING ENOUGH HEAT ON THE COLDEST
DAYS”] We have other performance concerns about air source heat pumps

Air source heat pumps are too expensive

The technology is too new

Air source heat pumps are not in our market niche

Other, please specify: [SPECIFY OPEN END RESPONSE]

. Don’t know

Refused

[SUBSECTION BASE: ASK IF SC2 = 3 OR 7 (WATER HEATING), ELSE SKIP TO PH_INTRO]

W1. [ASK IF SC2 = 3] What motivated your company’s decision to begin installing heat pump
water heaters? Please select all that apply. [RANDOMIZE 1-4, MULTIPLE RESPONSE]

1.
2.
3.
4.

5.

~

Change in values of rebates from the Sponsors of Mass Save

Our customers were asking for heat pump water heaters

Heat pump water heaters are reliable and energy efficient

Our competitors were offering heat pump water heaters

My company began installing heat pump water heaters before 2023 but did not have
any installations in 2023 [MAKE EXCLUSIVE]

Other, please specify:  [SPECIFY OPEN END RESPONSE]

Don’t know

Refused

W2. [ASKIF SC2 = 3] In what year did your company begin installing heat pump water heaters?
Your best guess is fine. [DROP DOWN MENU]

2021 or before
2022
2023

W3. (W2in 2021 survey) [ASK IF SC2 IS NOT 3] Why does your company not install heat pump
water heaters? Please select all that apply. [RANDOMIZE 1-9, MULTIPLE RESPONSE]

1.

R b2 D

The installers at my company are not trained to install heat pump water heaters
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Heat pump water heaters installations are too complex and take longer to install than
gas, oil, propane, and electric resistance water heaters

3. Heat pump water heaters require more frequent follow-up visits

4. Our customers do not ask for heat pump water heaters

5. We have concerns about heat pump water heaters providing enough hot water

6. [ALWAYS PRESENT IMMEDIATELY AFTER “WE HAVE CONCERNS ABOUT HEAT
PUMP WATER HEATERS PROVIDING ENOUGH HOT WATER”] We have other
concerns about the performance of heat pump water heaters

7. Heat pump water heaters are too expensive

8. The technology is too new

9. Heat pump water heaters are not in our market niche

10. Other, please specify:  [SPECIFY OPEN END RESPONSE]

11. Don’t know

12. Refused

AIR SOURCE HEAT PuUMP SIZING
[SECTION BASE: SC2=1 OR 2 (HP)]

HS INTRO The next set of questions asks about your company’s space conditioning
installation practices in existing homes.

HS1. For air source heat pump installations that will serve all or almost all of an existing home,
what is the primary method your company uses to determine the heating capacity of the
installed system?

1.

©ONOoOORWDN

BTUs by square footage

Similar capacity as the existing system

Manual J, S, or D calculations

Specific customer/client request

N/A — we rarely install these systems for heating

Other, please specify: [SPECIFY OPEN END RESPONSE]
Don’t know

Refused

HS1a. [SHOW IF HS1=1] Please specify what BTUs by square footage your company uses.

[OPEN END; RECORD RESPONSE VERBATIM]
DK Don’t know
RE Refuse

HS2. For air source heat pump installations that will serve all or almost all of an existing home,
how often does your company perform Manual J load calculations?
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Never

Rarely
Sometimes
Almost always
Always

Don’t know
Refused

Nooabkowh=

HS3. [SHOW IF HS2=2,3,4,5] We understand that Manual J software asks you to enter
lots of information about a home. How detailed is the information your company typically
gathers for Manual J calculations for heat pump installations? Please use a scale from 1
to 10, where

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

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

[DISCRETE SLIDER 1 to 10]

HS4. Does your company size heat pumps differently from gas, oil, or propane-fueled
heating systems?
1. Yes
2. No
3. Don’t know
4. Refused

HS5. [SHOW IF HS4=1] What is different about how you size heat pump systems?
[OPEN END RECORD RESPONSE VERBATIM]

HS6. [ASK IF HS2 = 2,3,4,5] When you do Manual J calculations for heat pumps that
will be used for heating, how does the heating capacity of the installed system typically
compare to the calculated Manual J heating load for the space being served?

The heating capacity is typically...

A lot smaller than the Manual J heat load estimate

Smaller than the Manual J heat load estimate

As close as possible to the Manual J heat load estimate

Bigger than the Manual J heat load estimate

A lot bigger than the Manual J heat load estimate
Don’t know

S o
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HS7. For air source heat pump installations that will serve all or almost all of an existing
home, how often does your company perform Manual S calculations?

Never

Rarely

Sometimes

Almost always

Always

Don’t know

Refused

NoO O~ WN=

HSS8. For air source heat pump installations that will serve all or almost all of an existing
home, how often does your company perform Manual D calculations?

Never

Rarely

Sometimes

Almost always

Always

Don’t know

Refused

No ok wh=

MARKET EFFECTS INDICATORS
[SECTION BASE: ALL]

ASHP
[SUBSECTION BASE: IF SC2 =1, 2,4, 5, 6 (SPACE CONDITIONING)]

MH1. How much do you agree or disagree with the following statements about ducted and
ductless air source heat pumps? [MATRIX, RANDOMIZE A-H]

a. Cold-climate air source heat pumps are good full replacements for oil, propane, and
gas heating systems.

b. Cold-climate air source heat pumps are good partial replacements for oil, propane,
and gas heating systems.

c. It makes sense to install a heat pump instead of an air conditioning system of the
same capacity.

d. In cold climates, ductless air source heat pumps should be used for cooling only.

e. My company’s installation technicians can easily install air source heat pumps
correctly.

f. My company regularly recommends ductless air source heat pumps for heating.

My company regularly recommends ducted air source heat pumps for heating.

The wholesale prices we pay for air source heat pumps are increasing more rapidly

than for other types of HVAC equipment.

= Q
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For MH1a through MH1h
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Not applicable

Don’t know

Refused

N>R WDN

MH2. [ASK IF SC2 =1 OR 2] How satisfied is your company with the following aspects of air
source heat pumps? [MATRIX, DO NOT RANDOMIZE]

Air source heat pump maintenance requirements

Ability of cold-climate air source heat pumps to meet customer space heating needs
even on the coldest days

Ease of installation of ducted air source heat pumps

Rate of customer call-backs of ducted air source heat pumps

Overall performance of ducted air source heat pumps

Ease of installation of ductless air source heat pumps

Rate of customer call-backs of ductless air source heat pumps

Overall performance of ductless air source heat pumps

oo

Sa ™o a0

For MH2a through MH2h:

Very dissatisfied

Somewhat dissatisfied

Neither satisfied nor dissatisfied
Somewhat satisfied

Very satisfied

Not applicable

Don’t know

Refused

©NoOOAWON -

MH3. [ASKIF SC2 =1 OR 2] In about what percentage of the Massachusetts homes you have
encountered would it have been appropriate to install a ducted or ductless heat pump for
space cooling?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

MH4. [ASKIF SC2 =1 OR 2] In about what percentage of the Massachusetts homes that you
have encountered would it have been appropriate to install a ducted or ductless heat pump
for space heating?
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% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(MH3 in 2021 survey) [ASK IF SC2 = 1 OR 2] In situations where it would be appropriate
to install a... [MATRIX RANDOMIZE A B]

a. ducted air source heat pump for space heating as well as cooling, how often do you
recommend one?

b. ductless air source heat pump for space heating as well as cooling, how often do you
recommend one?

Never

Rarely
Sometimes
Often

Always

Not applicable
Don’t know
Refused

NGO Rr~ON -

HPWH
[SUBSECTION BASE: SC2 = 3 OR 7 (WATER HEATING)]

MW1.

How much do you agree or disagree with the following statements about heat pump
water heaters? [MATRIX, RANDOMIZE A-E]

a. Heat pump water heaters are good replacements for gas, oil, propane, and electric
resistance water heaters.

b. My company’s installation technicians can easily install heat pump water heaters

correctly.

My company regularly recommends heat pump water heaters to customers.

It makes sense to install a heat pump water heater instead of a gas, oil, propane, or

electric resistance water heater of the same capacity.

e. The wholesale prices we pay for heat pump water heaters are increasing more
rapidly than for other types of water heating equipment.

oo

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Don’t know

ok wWN =
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7. Refused

MW2. [ASK IF SC2 =3 (HPWH)] How satisfied is your company with the following aspects of
heat pump water heaters? [MATRIX, RANDOMIZE A-D, FIX E]

Maintenance requirements

Ability to meet customer water heating needs
Ease of installation

Rate of customer call-backs

Overall performance

P00

Very dissatisfied

Somewhat dissatisfied

Neither satisfied nor dissatisfied
Somewhat satisfied

Very satisfied

Don’t know

Refused

NoakwWN=

MW3. [ASK IF SC2 = 3] In about what percentage of the Massachusetts homes that you
encountered would it have been appropriate to install a heat pump water heater?
___ % [NUMERIC RESPONSE 0-100]

DK Don’t know
RE Refused

MW4. (MW3 in 2021 survey) [ASK IF SC2 = 3 (HPWH)] In situations where it could be
appropriate to recommend a heat pump water heater, how often do you recommend

one”?

1. Never

2. Rarely

3. Sometimes

4. Often

5. Always

6. Don’t know

7. Refused
TRAINING

[SECTION BASE: IF SC2 =1, 2, OR 3 (HP/HPWH)]

TR1. [IF SC2 =1 or 2] Have you or has someone else at your company ever attended a training
for installing ducted or ductless air source heat pumps?

1. Yes
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2. No
3. Don’t know
4. Refused

[IF SC2 = 3] Have you or has someone else at your company ever attended a training for
installing heat pump water heaters?

Yes

No

Don’t know
Refused

a0 oo

CHANGE IN HEAT PumpP COSTS
[SECTION BASE: IF SC3 = 1 OR 2 (INSTALLED HP IN 2023)]

[FOR CC1-CC12, RANDOMLY ASSIGN TO ASK FOR EITHER DUCTED OR DUCTLESS AIR
SOURCE HEAT PUMPS, WITH PRIORITY FOR DUCTED SYSTEMS]

CCINTRO. The next set of questions asks about the wholesale prices of the heat pump equipment

your company installed in Massachusetts home in 2023, and the cost of labor for these
installations.

The information you provide will be completely confidential, and we will not share any
information about you or your company with your competitors. Your responses will be
combined with those of others and reported in aggregate.

Changes in Wholesale Price

CC1.

What was the average wholesale equipment price of the heat pump systems your
company installed in Massachusetts homes in 20237

a. [SHOW IF SC3 = 1] Ducted air source heat pump systems (air-to-air only) — Split,
Unitary, or Packaged (<5.4 Tons, <65 kBtuh)

b. [SHOW IF SC3 = 2] Ductless air source heat pump systems (air-to-air only) — split,
unitary, or packaged (<5.4 Tons, <65 kBtuh)

$ [NUMERIC RESPONSE]
DK Don’t know
RE Refused

CC2. How have the average wholesale prices of the heat pump equipment that your company

installed in Massachusetts homes in 2023 changed compared to 20227

a. [SHOW IF SC3 = 1] Ducted air source heat pump systems (air-to-air only) — Split,
Unitary, or Packaged (<5.4 Tons, <65 kBtuh)

b. [SHOW IF SC3 = 2] Ductless air source heat pump systems (air-to-air only) — spilit,
unitary, or packaged (<5.4 Tons, <65 kBtuh)
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CC5.
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Increased since 2022
Decreased since 2022
Stayed the same since 2022
Don’t know

Refused

abrwd -~

[ASK IF Error! Reference source not found. a, b, or c = 1]

(a.) [ASK IF Error! Reference source not found.a= 1 (increased)] By about what percent
did the average wholesale equipment price per ducted air source heat pump system
increase?

) [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(b.) [ASKIF Error! Reference source not found.b=1 (increased)] By about what percent
did the average wholesale equipment price per ductless air source heat pump system
increase?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

[ASK IF Error! Reference source not found. a, b, or c = 2]

(a.) [ASK IF Error! Reference source not found.a=2 (decreased)] By about what percent
did the average wholesale equipment price per ducted air source heat pump system
decrease?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(b.) [ASK IF Error! Reference source not found.b=2 (decreased)] By about what percent
did the average wholesale equipment price per ductless air source heat pump system
decrease?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

Between 2022 and 2023, how did the average wholesale equipment prices of ductless
and ducted air source heat pump systems change compared to the non-heat pump space
conditioning equipment your company installs? [ALLOW OPEN-ENDED RESPONSE]
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Labor Costs

CC6. For each of the following types of heat pump systems your company installed in
Massachusetts homes in 2023, on average, what percentage of the total project cost per
system invoiced to the customer was labor costs?

a. [SHOW IF SC3 = 1] Ducted air source heat pump systems (air-to-air only) — Split,
Unitary, or Packaged (<5.4 Tons, <65 kBtuh)

b. [SHOW IF SC3 = 2] Ductless air source heat pump systems (air-to-air only) — split,
unitary, or packaged (<5.4 Tons, <65 kBtuh)

% [NUMERIC RESPONSE]
DK Don’t know
RE Refused

CC7. Between 2022 and 2023, how did the share of labor costs as a percentage of total project
costs invoiced to the customer change for each of the following types of heat pumps
systems your company installed in Massachusetts homes?

a. [SHOW IF SC3 = 1] Ducted air source heat pump systems (air-to-air only) — Split,
Unitary, or Packaged (<5.4 Tons, <65 kBtuh)

b. [SHOW IF SC3 = 2] Ductless air source heat pump systems (air-to-air only) — split,
unitary, or packaged (<5.4 Tons, <65 kBtuh)

Labor increased as a share of project costs

Labor decreased as a share of project costs
Labor stayed the same as a share of project costs
Don’t know

Refused

arODdN -~

CC8. [ASKIF CC7 a, b,orc=1]
i. [ASK IF CC7a= 1 (increased)] By about what percent did your company’s average
labor cost per ducted air source heat pump system installation increase?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(b.) [ASK IF CC7b=1 (increased)] By about what percent did your company’s average
labor cost per ductless air source heat pump system installation increase?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

CC9. [ASKIF CC7 a, b,orc=2]
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(a.) [ASK IF CC7a=2 (decreased)] By about what percent did your company’s average
labor cost per ducted air source heat pump system installation decrease?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

(b.) [ASK IF CC7b=2 (decreased)] By about what percent did your company’s average
labor cost per ductless air source heat pump system installation decrease?

% [NUMERIC RESPONSE 0-100]
DK Don’t know
RE Refused

[ASK IF CC7 =1 or 2 (increased or decreased)] Why did the share of labor costs of your
company’s projects change from 2022 to 20237 [ALLOW OPEN ENDED RESPONSES]

a. [SHOW IF CC7a =1 or 2 (increased or decreased)] Ducted air source heat pump
systems (air-to-air only) — Split, Unitary, or Packaged (<5.4 Tons, <65 kBtuh)

b. [SHOW IF CC7b = 1 or 2 (increased or decreased)] Ductless air source heat pump
systems (air-to-air only) — split, unitary, or packaged (<5.4 Tons, <65 kBtuh)

Comparing 2022 to 2023, how have average labor costs of ductless and ducted air
source heat pump systems changed compared to average labor costs of other types of
non-heat pump space conditioning equipment your company installs? [ALLOW OPEN-
ENDED RESPONSE]

Comparing 2022 to 2023, how has the rate of customer callbacks changed for ductless
and ducted air source heat pump systems compared to the rate of customer callbacks for
other types of non-heat pump space conditioning equipment your company installs?
[ALLOW OPEN-ENDED RESPONSE]

2024 MARKET CONDITIONS
[SECTION BASE: IF SC3 = 1 OR 2 (INSTALLED HP IN 2023)]

This next set of questions asks about material changes in market conditions for ducted and/or
ductless heat pump systems since January 2023.

MC1.

Did you observe any material changes in market conditions for ducted and/or ductless
heat pump systems since January 20237

1. Yes

2. No

3. Don’'t know
4. Refused
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MC2. [IF MC1=1] How have market conditions for ducted and/or ductless heat pumps systems
changed since January 20237 [OPEN ENDED RESPONSE]

DISTRIBUTOR WEIGHTING
[SECTION BASE: IF SC3 = 1, 2, OR 3 (HP/HPWH)]

DW1. (IN10 in 2021 survey) [ASK IF SC3 = 1 OR 2] In 2023, from which distributor or retailer
did your company buy ducted and ductless air source heat pumps most frequently?
[OPEN ENDED RESPONSES]

DW2. (IN10in 2021 survey) [ASK IF SC3 = 3] In 2023, from which distributor or retailer did your
company buy heat pump water heaters most frequently? [OPEN ENDED RESPONSES]

END

[BASE: ALL]

C_EN2_TXT1 [Setto 1if C_IN1_NUMBS=1 OTHERWISE 0]
0 $100
1 $200

EN2. Thank you for completing this survey!

Please provide us with your email address so that we can send you a <C_EN2_TXT1>
Tango electronic gift card.

You will receive an email in your inbox from Tango with instructions to claim your gift
card. Please allow up to two weeks for the gift card to be delivered to your inbox. The
Tango website will give you options to choose a gift card to a business of your choice or

a VISA gift card.
EN2_EMAIL1 Email: [OPEN END RECORD RESPONSE VERBATIM]
RE Refused
EN2_EMAIL2 Confirm email: [OPEN END RECORD RESPONSE VERBATIM]

INT99 Thank you for your time. We appreciate your help with this study.

[EXIT SURVEY to www.masssave.com]
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MEMORANDUM

TO: Jayne Piepenburg, National Grid; Ignacio Obejero Paz and Jaclyn Rambarran, Eversource;
the MA24X26-B-HPMEI2023 Working Group

From: sen Crosby, Megan Ovaska and Mersiha McClaren, DNV; Monica Nevius, NMR
CC: Ferit Ucar, NMR and Mimi Goldberg, DNV
Date: January 24, 2025

Re: MA24X26-B-HPMEI2023 Participating C&l Customer Survey Results

This memorandum presents the findings of the web survey of participating commercial and
industrial (C&l) customers conducted as part of the Heat Pump Market Effects Indicators Update
PY2023 study (MA24X26-B-HPMEI2023).
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Introduction

The Evaluation team conducted 90 web surveys with C&l customers who received Mass Save
rebates for selected C&l-duty space conditioning and water heating equipment in 2023
(participants). The equipment types included but were not limited to heat pumps. The customers
comprise over 15 space types including offices, lodging, religious worship, and retail, among
many others. The team fielded the surveys in September and October 2024 with the aim of re-
measuring indicators of anticipated market effects from C&l customers and other information to
compare against baseline values established in the Heat Pump Market Effect Indicators Baseline
study (MA22X06-B-HPMEIB), or “Baseline study.”

The survey addressed the following indicators and topics:
e Customer awareness of heat pumps and associated weatherization
e Perceptions of heat pump benefits
e Contractor installation quality
e Customer demand for heat pumps and weatherization
e Customer preferences for heat pump technologies over non-heat pump alternatives
o Satisfaction with heat pump technologies
e Future heating or cooling equipment replacement plans

Table 1 shows the unweighted number of responding customers, categorized by equipment type
rebated. Throughout this document, we refer to participating C&l customers who installed heat
pump equipment as “HPP customers” or “HPPs,” and participating C&l customers who installed
non-heat pump equipment as “Non-HPP customers” or “Non-HPPs.”

Table 1: C&l Customer Survey Completes

Stratum Completes
C&Il 2023 Recipients of Mass Save Heat Pump Rebates (“HPPs”)
ASHP (central, RTUs, mini-splits) incentive recipients 56
VRF incentive recipients 8
Ground source heat pump incentive recipients 0
Heat Pump Hot Water incentive recipients 2
Furnace, boiler, CAC or other cooling system or fossil fuel-fired heating system 14
Fossil fuel-fired water heater or unknown water heater* 10
Total 90

Data Limitations

In this memo, comparisons that include the word “significantly” indicate differences in values that
are statistically significant at the 90% confidence level. Note that the sample sizes for both 2021
and 2023 are small despite the evaluation team’s substantial investment in survey outreach and
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recruitment. This is due to a combination of a relatively small sample frame due to low rates of
market adoption of heat pumps by C&l customers, lack of customer contact information in the C&I
participation data, and the ongoing challenges of collecting data in the commercial and industrial
space. The small sample sizes mean higher variability than is desirable and therefore a lower
likelihood of detecting a true difference as statistically significant. Thus it may be best to interpret
the results qualitatively, considering them alongside the broader findings of this study and
focusing on the overall pattern of differences observed over time and between groups.

Section1 Key Findings

Bearing in mind the limited statistical power of the analysis due to small sample sizes, except for
ductless air source heat pumps, awareness of heat pump technologies was flat. The results
suggest that the program efforts of Sponsors of Mass Save have had a small effect on ductless
air source heat pump (ASHP) awareness among participating C&l customers since the program
enhancements implemented in 2022. The programs do not seem to be affecting participant
customers’ perceptions of space conditioning HPs’ reliability or cost of use. Confidence in the
ability of HPs to heat space is still low among those without a HP. This may be due to the
perceived high cost of operation, though the responses are too few to say.

When it comes to satisfaction, HP participants are more confident in HPs’ cooling abilities than in
their heating abilities. The 2023 participants’ confidence in HPs to heat their space showed a
small but statistically significant decline from 2021 to 2023 (i.e., from 81% to 77% reporting an 8
or above on a 0 to 10 scale). There was no change in the rate at which C&l customers installed
program-supported ASHPs primarily for cooling (65%). However, significantly fewer customers
reported having issues with their space conditioning HPs in 2023, an improvement over 2021.

Overall, it appears that the C&l market has yet to advance along the lines of the program
theory and logic model in a manner consistent with expectations, but it may be advancing
in those areas where adoption is easiest. The small sample sizes make drawing strong
conclusions from the data difficult, but anecdotal trends and signals can be seen.
Awareness of ductless heat pumps has increased and, in many cases, appears to be
influenced by PA program activity, yet the customer perceptions of those heat pumps is
mixed, at best. Without larger sample size and more statistically significant results, the
information learned from these customer interviews is best taken into consideration within
the context of all broader research.
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Heat Pump Awareness

>

>

Among participants who did not install a program-supported heat pump there was a
modest but statistically significant increase (61% in 2021 to 73% in 2023) in awareness of
ductless air source heat pumps.

Significantly more 2023 HP participants than 2021 HP participants who initially learned of
HPs through a non-program channel leveraged a Mass Save resource to learn more about
heat pumps.

Although a small quantity, when asked about where they learned of HPHWs, statistically
significantly more 2023 participants reported learning of HPWHSs through the MA Clean
Energy Center than in 2021.

Information for customers from contractors/installers

>

While the results suggest that contractors were less likely to discuss weatherization with
customers in 2023 than 2021, the differences are not statistically significant.

Significantly more 2023 participants first heard of heat pumps from Mass Save program
advertisements, audits, mailings, or website than in 2021.

Heat Pump Perceptions

>

Those who installed non-heat pump equipment continue to express lower confidence in
heat pump systems’ ability to both heat and cool their space than those who installed a
heat pump.

Heat pump participants’ confidence in the ability of their heat pump to heat their space
dropped slightly from 2021 to 2023, while their confidence in its ability to cool their space
rose slightly. Both these changes were statistically significant.

While the differences are not statistically significant, non-heat pump participants
increasingly see heat pumps as more costly to operate than non-heat pump systems.

Heat pump satisfaction (as measured by a rating of 8 through 10 on a 10-point scale),
remains high in 2023 at 78%, despite a slight but statistically significant decrease (from
81%). Those who expressed dissatisfaction, or 1 through 4 on a ten-point scale,
decreased significantly (from 10% in 2021 to 1% in 2023).

Among non-HP participants, more (40%) than not (12%) expect higher operational costs
for a heat pump than for comparable non-heat pump equipment. Similarly, among those
who installed a non-heat pump water heater, 100% expect lower operational costs for a
HPWH than for comparable non-heat pump water heating equipment.

Compared to 2021, significantly fewer 2023 commercial heat pump participants reported
having had issues with their heat pump equipment. For water heating, as in 2021, 2023
Mass Save participants who installed non-heat pump water heating equipment expressed
high confidence in HPWHSs’ ability to heat water.
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Barriers to Installing a Heat Pump

The perceived cost of installation continues to be a top-cited reason that participants choose
to replace space conditioning equipment with a non-heat pump system.

Mass Save Influence

» There was no statistically significant change in the effect of Mass Save resources on
customer perceptions of heat pump reliability or cost from 2021 to 2023.

» Mass Save resources continue to have small to moderate positive effects on customer
perceptions of heat pump water heater reliability and cost.

» As in 2021, about half of C&l customers who received a Mass Save heat pump or non-
heat pump rebate in 2023 are thinking of replacing another piece of heating or cooling
equipment in the near future.

Heat Pump Use Cases

» Asin 2021, in 2023 most responding participants’ HVAC installations fully replaced prior
heating systems.

» The rates of intended primary cooling purposes of the heat pump equipment that 2023
participants installed are essentially the same as those of 2021 participants.

Participating customers who installed a program-supported heat pump for space conditioning in
2023 reported a mean cost of installation per ft? of space served of $16.91, the labor portion of
which was $6.11. Based on limited data, those installing a heat pump continued to report paying,
on average, more than those who installed fossil-fuel-fired equipment for space heating. However,
the proportion of labor costs relative to the total cost of installing heat pump and fossil fuel
equipment was similar, 36% verses 35%. Though not statistically significant, data reflects higher
heat pump installation costs than non-HP in both years and that heat pump installation costs are
up roughly 50% from the baseline year. Section 3 summarizes all the market outcome indicators
measured by this survey that are documented in the Mass Save C&l heat pump logic model and
how they compare to the findings for baseline year 2021.

Section2 Methodology

2.1 SAMPLE FRAME DEVELOPMENT

To develop the sample frame, the Evaluation team obtained 2023 Mass Save C&l preliminary
program tracking data from vendors via the DNV Data Management team and identified recipients
of heat pump and non-heat pump heating, cooling, and water heating equipment rebates via the
C&l Existing Building Retrofit and C&l New and Replacement Equipment programs. The team
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excluded C&I New Buildings and Major Renovations program heating or cooling rebate recipients
from the sample frame because this study focuses on the existing buildings market."

The Evaluation team removed duplicates from the data and attempted to classify customers as
heat pump participant or non-heat pump participant based on the type of equipment they installed,
outlined in Table 2. This binning structure was similar to that used for the previous tasks in this
study and the Baseline study, including interviews with manufacturers, distributors, and installers.

Like the installer research effort in this study, the basis for including participants in the C&l
customer survey was the location of the installed equipment and not the capacity of the installed
equipment. Therefore, the C&l customer survey captures both commercial-duty and residential-
duty systems installed in commercial settings.

Table 2: Categories of Equipment for C&l Customer Survey
Ducted air source heat pump (ASHP), including central ASHP and RTU incentive recipients
Ductless ASHP
VRF incentive recipients
Ground source heat pump incentive recipients
Furnace, boiler, CAC or other cooling system or fossil fuel-fired heating system
Fossil fuel-fired water heater or unknown water heater

Table 3 shows the count of distinct C&l customers that received space conditioning or water
heating rebates by equipment type rebated. Residential customer data typically has one type of
equipment at one address with one contact, and each customer is associated with only one
address. By contrast, in the C&l customer data, customers could have many addresses, many
projects, and different contact names. Single companies such as property management
companies could own many properties and list different employees as the customer contacts for
different properties. Moreover, different properties owned by the same management company at
times listed occupant contact information. The Evaluation team invested considerable effort in
identifying distinct customers based on names, phone numbers, email addresses, and instances
of contacts linked in one record but not linked in other records. Companies with multiple contacts
were treated as one customer; however, individual properties under the same customer can have
different contact information associated with the given property if contact information is specific
to the individual property.

' The PAs take a different approach to supporting the non-residential new buildings and major renovations markets,
with its own program theory and logic model.
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Table 3: Count of Distinct Customers by Equipment Type
Equipment Type Total Rebated Population Distinct Customer Count

with Contact Info

Ducted ASHP (central, RTUs) 416 .
Ductiess ASHP 1,649 426

VRFs 565 67
GSHPs 3 2
HPWH 36 12
WSHP 31 -
Non-HP space conditioning 639 62
Non-HP water heating 548 73
Total 3,887 642

*Central ASHP, RTUs, and ductless HPs were combined during survey effort and post-stratified.

2.2 SAMPLE DESIGN AND DATA COLLECTION

The Evaluation team set a target of 85 survey completes. Table 4 shows the sample size targets
for each stratum. Rather than selecting a sample of prospective respondents from the sample
frame, the Evaluation team took a census approach, reaching out to all participants in each
equipment category. This is because the target completes represented a maximum of what the
Evaluation team believed was achievable using the entire sample frame.

NMR Team member Tetra Tech fielded this as a mixed-mode survey (allowing respondents to
complete it either via online or over-the-phone), offering a $100 thank-you for responding.
Because of the added effort and potential information that could be garnered, they also offered
an additional $50 to respondents that provided a copy of the invoice from the project. Nearly all
respondents completed the survey via the web.

Customers that installed multiple types of equipment were assigned one equipment type in the
survey, using the following protocol:

o When a customer installed a heat pump and a non-heat pump type of equipment, the
survey treated them as heat pump participants in the survey and did not ask questions for
non-heat pump equipment. For such respondents, the survey prioritized heat pump
questions to keep the survey length manageable.

o When a customers installed multiple types of heat pumps, the Evaluation team asked
about the heat pump type less represented in the sample.

o When customers installed multiple types of equipment, none of which were heat pumps,
the survey asked the non-heat pump participant questions about every type of equipment
(up to three types) they installed. This allowed non-heat pump participants to provide
answers separately for heating, cooling, and water heating equipment. Since these
respondents skipped heat pump participant questions, the survey length was manageable
for them.

As mentioned above, some customers were associated with multiple addresses. This includes
corporate customers that make equipment decisions for franchises across the state and property
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management companies. For such customers, the Evaluation team prioritized sites that installed
the prioritized equipment as described above. If the customer installed the same type of
equipment at multiple addresses, the Evaluation team randomly selected one address associated
with each customer and attempted to complete the survey specifically referencing that one
address. Once reached, if the contact was not knowledgeable about the project at that address,
the Evaluation team completed the survey based on another address for the customer in the
database.

Table 4 shows the actual completes for the survey. For some categories, the completes are higher
than the target because some completes came in after outreach was halted. We came close to,
or exceeded, the targets in all categories except ground source heat pumps, where there were
very few participants.

Table 4: C&l Customer Survey Samples Target and Completes

Distinct Target Actual
Stratum Customers with Number of Completes

Contact Info Completes

C&Il 2023 Recipients of Mass Save Heat Pump Rebates (HPP)
ASHP (central, RTUs, mini-splits) incentive

- 426 50 56
recipients
VRF incentive recipients 67 10 8
Ground source heat pump incentive recipients 2 1 0
Heat Pump Hot Water incentive recipients 12 3 2

C&I 2023 Recipients of Mass Save Rebates for Competing HVAC Equipment (Non-HPP)
Installed furnace, boiler, CAC or other cooling

62 10 14
system or fossil fuel-fired heating system
Installed fossil fuel-fired water heater or unknown
73 11 10
water heater**
Total 642 85 90

2.3 WEIGHTING

The C&l customer analysis follows a similar weighting scheme to that of the PY2021 C&l customer
survey fielded for the Baseline study. The Evaluation team defined strata by equipment type and
calculated weights to adjust for a disproportionate mix of respondents by equipment type in the
sample relative to the population of C&l rebate recipients. The weights were defined by the heat
pump participant population and the non-heat pump participant population. The weights the team
used in the analysis for this memorandum for each equipment type are the equipment type’s
share of the population divided by share of respondents with that type. Table 5 shows how the
team calculated the weights.
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Table 5: Weighting Approach

Sample
Count (n)

Stratum Population

Count (N)

% Population

2023 Commercial HP Participants

15% 11
61% 45
21% 8
0% 0
1% 0
1% 2
100% 66

%

Sample*

17%

68%
12%
0%
0%
3%

100%

Weight

(% Population +
% Sample)

0.90
0.90
1.73
N/A
N/A
0.44

N/A

Ducted ASHP 416
Ductless ASHP 1649
VRF 565
GSHP 3
WSHP 31
Heat Pump Hot 36
Water
Total HP 2700
Participants
Boiler 290
Furnace 285
Chiller 0
Unitary AC 56
Custom HVAC 8
Fossil fuel water 548
heater
Total Non-HP 1,187
Participants

Section 3

24% 4
24% 10
0% 0
5% 0
1% 0
46% 10
100% 24

Market Indicators

17%
42%
0%
0%
0%
42%

100%

1.47

0.58
N/A
N/A
N/A
1.1

NA

The PAs documented with program theory and logic models how the Mass Save heat pump
offerings and support are intended to generate effects in the market that will lead to the long-term
goal of shifting the Massachusetts markets for heating and water-heating equipment to favor heat
pumps. Table 6 below summarizes the directional movement from 2021 to 2023 of market
outcome indicators measured by this survey. As discussed earlier in the memo, though some are
statistically significant, small sample sizes and low responses to certain questions underscore the
need to account for data limitations when interpreting the results.

' Indicates at least one measurement of the indicator changed in the expected direction since the

previous measurement

b
O

Indicates at least one measurement of the indicator changed against the expected direction since

the previous measurement
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Indicates no change in any measurement of the indicator since the previous measurement

Table 6: Summary of Market Outcome Indicators (2021 & 2023)

Outcomes Indicators 2023
Short Term
Number and percentage of C&l customers (out of all C&l customers) indicating Ductless  All Else
A A1 awareness of ASHP, VRF, GSHP, or WSHP for both heating and cooling and HPWH for f O
Increased customer water heating.
awareness and Number and percentage of C&l customers (out of those exposed to program strategies)
understanding of ASHP/ A2 that indicated a change in perception(s) on ASHPs, VRFs, GSHPs, WSHPs, & HPWHs O
GSHPs/ heat pumps as a result of PA program activities (to gauge understanding).
o Percentage of C&l customers (out of those exposed to PA strategies) reporting heat
and weatherization, and A3 ) e
associated benefits of pump benefits that are promoted by the PA activities.
both Number and percentage of C&l customers (out of all C&l customers) that learned about
A4 PA promoted equipment after interacting with heat pump and weatherization tools, f
marketing information, and/or receiving technical support.
Medium Term
G o1 Percentage of C&l customers who indicated no issues with the installed equipment (out of f
Contractors sell & install those that installed the equipment)
equipment correctly
Percentage of customers who installed ASHP, VRF, GSHP, WSHP, HPWH (out of all C&l .
L L1 Baseline
Increased customer customers)
demand for heat pumps Number and percentage of C&l customers (out of those that installed ASHP, VRF, or
and concurrent L2 GSHP) indicating they weatherized their business in anticipation of ASHP, VRF, or GSHP f
weatherization installation (total)
measures L3 Number and percentage of participating C&l customers indicating they made upgrades to O
their building(s) in anticipation of HPWH installation (total)
Long Term
Q Space heating WH
Increased customer
preference for Proportion of C&l customer preference for ASHPs, VRFs, GSHPs, WSHPs, and HPWHs
ASHP/GSHP/HPWH Q2 ) ) )
. over non-HP C&l heating and cooling equipment
over non-HP heating
and cooling or water
heating equipment
s1 Proportion of heat pump customers indicating a high level of reliance on heat pumps for
heating
S s2 Proportion of heat pump customers indicating a high level of reliance on heat pumps for
High customer reliance cooling
on AS/GS HP for both Proportion of heat pump customers indicating a high level of reliance on heat pumps for
. - S3 } ) See S1 & S2
heating and cooling heating and cooling
S5 Percentage of participants opting for full versus partial displacement 4 L
.T ) ) Proportion of C& ASHP, VRF, GSHP, WSHP and HPWH customers indicating high level
Market satisfaction with T . . . )
of satisfaction with equipment
heat pumps
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3.1 CusTOMER AWARENESS OF HEAT PUMPS FOR SPACE HEATING, COOLING,
AND WATER HEATING

Between 2021 and 2023 there was a modest but statistically significant increase in
awareness of ductless air source heat pumps among participants who did not install a
program-supported heat pump. Awareness of ducted heat pumps and of heat pumps in
general was flat.

The Evaluation team asked those who did not install a heat pump but installed a non-HP heating
and/or cooling system, about their understanding of heat pumps in spaces like theirs (Figure ).
There was essentially no change in general awareness of heat pumps from 2021 to 2023. Around
three-quarters (2021: 72%, 2023: 75%) knew of heat pumps in spaces like theirs, while about
one-fifth (2021: 21%, 2023: 17%) did not, with the remainder unsure. When further asked on what
kind of heat pumps they had heard of, there was a significant increase from 2021 to 2023 in
awareness of ductless mini-split heat pumps (44% — 73%%).

The Evaluation team then asked those who did not install a heat pump and who reported being
unaware of heat pumps whether they knew of VRF technology. The team hypothesized that such
customers might not know that VRF systems are heat pumps. While the level of awareness tripled
from 2021 to 2023 (8% to 24%), the number of responses for this question was small and thus
not statistically significant.

Among those who knew of heat pumps, there was an increase in those who knew heat pumps
can both heat and cool their space (2021: 84%, 2023: 100%).

Figure 3-1: Before today, had you heard of heat pumps used in spaces like your
organization’s? (2021 n=71, 2023 n=26)t

80% 79% 75%

70%

60%

50%

40%

30%

20%
10%
0%

21%
17%

.
I e
No

Don’t know

Yes

m2021 m2023

T The base is participants who installed non-heat pump heating, cooling, and HW systems. Additionally, respondents were asked

specifically about VRFs if they responded that they were unaware of heat pumps in general. If they indicated being aware of VRFs,
then the Evaluation team categorized these respondents as aware of heat pumps.

Additionally, the Evaluation team asked those aware of heat pumps to also report all types of
heat pumps of which they had heard. In both 2021 and 2023, ductless mini splits (the only
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significant measure) received the most responses followed by ducted ASHPs and water source
heat pumps.

Figure 3-2: Which of the following have you heard of before? (Multiple Response,
2021 n=57, 2023 n=20)t
80% 73%
70% s
45% 48% o2%

o 52% 56% 61%
50% 43%
gg‘o’jo 29% 30%
0
20%
0%

Ducted air source  Ductless air source Variable Refrigerant Ground source heat Water source heat

heat pumps heat pumps (or mini- Flow (VRF) heat pumps or pumps
(including central splits) pumps geothermal heat
heat pumps) pumps

m2021 m2023

T The base is participants who installed a non-heat pump system.

3.2 WHERE CUSTOMERS LEARN OF HEAT PumPS

Significantly more 2023 participants first heard of heat pumps from Mass Save program
advertisements, audits, mailings, or website than in 2021. When respondents who were
aware of heat pumps were asked about how they first heard about them, contractor
recommendation was the most common response (20% in 2021 and 27% in 2023) followed by
word of mouth, which decreased year-over-year from 17% to 12%, while the Mass Save program
advertisements, audits, mailings, or website showed a significant increase in 2023, from 4% to
14%*. While in 2021 only 5% of customers indicated hearing about heat pumps for the first time
from a Mass Save or PA resource (i.e., Mass Save or PA website, mailer, ad, or a representative),
that increased to 16% in 2023. This accounts for 4 answer options, though only one is significant
(Mass Save Resource), this may indicate programs influencing the market.?

Significantly more 2023 HP participants who initially learned of HPs through a non-
program channel, leveraged a Mass Save resource to learn more about heat pumps.. Those
who did not indicate first learning about heat pumps from Mass Save or PA website, ad, mailer,
or a representative were asked if they or their organization have used any Mass Save resources
since to learn more about heat pumps.® Figure shows these responses. In 2021, about 28%
indicated interacting with a Mass Save resource to learn more about heat pumps, versus 79% in

2 Note that 'Mass Save Resources’ do not include Mass Save trainings for contractors.

3 Two respondents who reported learning about heat pumps for the first time from a Mass Clean Energy Center Heat
Pump Program (a channel not affiliated with Mass Save) were not asked whether they used any Mass Save
resources since to learn more about heat pumps, and thus were excluded from the analysis in Figure 3.
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2023. The most commonly reported resource they interacted with in both evaluation years was
the Mass Save rebate, followed by the website.

Figure 3-3: Since first learning about Heat Pumps or VRFs, have you or your
organization used any of the following Mass Save resources in relation to Heat
Pumps and VRFs? (Multiple Response, 2021 n=86, 2023 n=73)?

60% o) % 540/0
50% 41%x . 46%
0, 0%
200, 26%+ 22% 5
200/0 16% o* 18% 20%%  18%
0 79 9% 79
o Al - - H N~
0% [ [ [ ] *
Mass Save Mass Save Mass Save Mass Save Mass Save None Don’t know
website customer literature heat pump rebates
support installer
network

m2021 m2023

Significantly more 2023 participants reported learning of HPWHs from the MA Clean
Energy Center than in 2021. From 2021 to 2023, the percent of customers indicating first
learning of HPWHs from the MA Clean Energy Center rose significantly from 3.7% — 9.8%*. All
other information channels were insignificant, making it difficult to make concrete conclusions.

In 2023, the most commonly reported resource HPWH participants interacted with was the
Mass Save rebates (40% noted it, a significant increase from 2% in 2021). Those who did
not indicate first learning about heat pumps from a Mass Save resource were asked if they or
their organization have used any Mass Save resources since to learn more about HPWHs. The
next most reported resources in 2023 were the Mass Save website (25% noted it), followed by
the Mass Save heat pump installer network (9% noted it), though these showed no statistically
significant changes from 2021.

3.3 PERCEIVED BENEFITS OF HEAT PumPS

3.3.1 Space Conditioning

Those who installed non-heat pump equipment continue to express lower confidence in
heat pump systems’ ability to both heat and cool their space than those who installed a
heat pump. For 2021 and 2023 customers, the Evaluation team asked non-HPPs to respond and
share their expectation of the ability of a heat pump to perform if they had installed it. On a scale
from 0 to 10, about half (51% in 2021 and 49% in 2023) reported high confidence (i.e. a rating of
an 8 or higher on a scale from 0 to 10) in a heat pump systems’ ability to heat their space and
about four in ten (43% of 2021 and 45% of 2023) respondents reported high confidence in its
ability to cool their space (Figure ).
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Figure 3-4: Even though the equipment you got through the program was not a
heat pump, how confident would you expect to be about the ability of the heat
pump system to heat your space? (2021 n=58, 2023 n=20)
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Figure 3-5: Even though the equipment you got through the program was not a
heat pump, how confident would you expect to be about the ability of the heat
pump system to cool your space? (2021 n=58, 2023 n=20)
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Heat pump participants’ confidence in the ability of their heat pump to heat their space
dropped slightly from 2021 to 2023, while their confidence in its ability to cool their space
rose slightly. Both these changes were statistically significant. The survey asked customers
who installed heat pumps to rate their confidence in their heat pump systems’ ability to heat and
cool their space. In 2021, 81% answered 8 or higher on a scale of 0 to 10 and in 2023, 77%
responded 8 or higher on a scale of 0 to 10. When asked the same question about cooling, 83%
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of 2021 HPP indicated answered 8 or higher and 91% of 2023 HPP answered 8 or higher. The
2021 to 2023 difference for both heating and cooling is statistically significant.

Despite the cooling figure (Figure ) showing less respondents reporting a 10, the overall
distribution of confidence ratings for 2023 is higher than the distribution of ratings for 2021.

Figure 3-6: How reliable is your organization’s new (heat pump) heating system in
terms of its ability to heat your organization’s space? (2021 n=24, 2023 n=64)*
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Figure 3-7: How reliable is your organization’s new (heat pump) heating system in
terms of its ability to cool your organization’s space? (2021 n=24, 2023 n=64)*
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While the differences are not statistically significant, the data suggest that non-heat pump

participants may increasingly see heat pumps as more costly to operate than non-heat
pump systems. In a reversal of how 2021 Non-HPPs responded, 40% of 2023 non-HPPs

M _m @TETRATECH



MA24X26-B-HPMEI2023 C& CUSTOMER SURVEY RESULTS

indicated expecting HPs to be more expensive to operate than the non-heat pump equipment
they installed, a 24% increase from 2021, while 12% indicated expecting it would be less
expensive, a 26% drop. Although not statistically significant, this data does suggest the desired
change in operating cost perception is not happening.

Table 7: Perceptions of Heat Pump Operational Costs By Those Who Did Not
Install Heat Pumps

Now imagine that the space that is currently served by the equipment 2021

were instead served by a heat pump system. Compared to the current

system, would you expect a heat pump system to be... n=38

More expensive to operate 16% 40%
Less expensive to operate 38% 12%
Neither more nor less expensive to operate 20% 8%
Don’t Know 25% 40%

There was no significant change in in the effect of Mass Save resources on customer
perceptions of heat pump reliability from 2021 to 2023. In 2021, a notable minority (37% and
7%) noted the Mass Save resources made them think heat pumps and VRFs were much more or
somewhat more reliable, respectively, than they previously thought. For 2023, these numbers
shifted to 15% indicating much more and 21% indicating somewhat more reliable. The majority
(56% in 2021 and 58% in 2023) reported the Mass Save resources had no impact on their
opinions of heat pump reliability. Unlike in 2021, 2023 saw its first respondents noting Mass Save
resources made them think heat pumps and VRFs were somewhat less or much less reliable (4%
and 2%, respectively).

There was no significant change in the effect of Mass Save resources on customer
perceptions of the cost of using heat pumps for space conditioning. About 21% and 20%
reported the Mass Save resources made them think heat pumps and VRFs were somewhat less
and much less expensive to run than what they thought before, respectively in 2021.These
numbers shifted to 27% and 7% reporting the Mass Save resources made them think heat pumps
and VRFs were somewhat less and much less expensive to run than what they thought before,
respectively in 2023. The majority (59% in 2021 and 52% in 2023) still reported no change to their
views of heat pump costs due to the Mass Save resources. Unlike in 2021, which had zero
responses, 2023 saw 10% and 4% reporting the Mass Save resources made them think heat
pumps and VRFs were somewhat more and much more expensive to run than what they thought
before, respectively.

Both these findings on perception of reliability and cost, although not statistically significant, do
introduce in 2023 the first instances of customer directly choosing options in the direction opposite
of the PAs expected outcomes, with the choices for somewhat and much less reliable and
somewhat and much more costly.

3.3.2 Water Heating

The Evaluation team asked respondents who installed non-heat pump water heating equipment
to respond and share their expectation of the ability for a HPWH to perform if they had installed
it. As only 12 responded to this question in 2021 and just three in 2023, we cannot draw
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conclusions about whether or not there were changes from 2021 to 2023. In 2021, 75%
expressing a high confidence (a rating of 8 or higher) that the HPWH would have met their water
heating needs. All three respondents in 2023 expressed high confidence.

Figure 3-8: Even though your organization does not use a heat pump water
heater, how confident would you expect to be about the ability of a heat pump
water heater to meet the water heating needs of the space served by it? (2021

n=12, 2023 n=3)
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Similar to 2021, “less expensive to operate” was the most common response when asked about
the cost of operation if the water was heated by HPWH rather than their current system (Figure );
in fact, of the three responses to this question, it was the only selection made by customers.
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Figure 3-9: Now imagine that your organization’s hot water came from a heat
pump water heater. Would you say heat pump water heaters would be...? (2021
n=12, 2023 n=3)
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Note: “<EQUIP_TYPE>" denotes the chosen technology the respondent installed.

Mass Save resources continue to have small to moderate positive effects on customer
HPWH perceptions of reliability. For HPHWSs in 2021, the majority (58%) reported no change
in their perception of HPWH reliability resulting from Mass Save resources. Minority (33% and
5%) reported Mass Save resources made them think HPWHs were much more or somewhat
more reliable, respectively, than they previously thought. The remaining 4% reported feeling
HPHW were somewhat less reliable after interacting with the Mass Save resources. In 2023, the
majority (51%) continue to report no change in their perception of HPWH reliability from Mass
Save resources and the minority (10% and 39%) reported Mass Save resources made them think
HPWHs were much more or somewhat more reliable, respectively, than they previously thought.
In 2023, no respondents indicated Mass Save resources making them think HPWHs were less
reliable.
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Figure 3-10: How did the Mass Save resource(s) impact your opinion on the
reliability of heat pump water heaters? (2021 n=12, 2023 n=9)

Made me think they are much less reliable = 0.0%

than | thought before 0.00%

Made me think they are somewhat less = 0.0%
reliable than | thought before W 4.30%

Had no impact on my view of their ‘_o%
reliability 57.50%
Made me think they are somewhat more — 40.0%
reliable than | thought before 4.90%
Made me think they are much more - 10.0%
reliable than | thought before 33.30%

o = N w B (€] (@] ~
S © © & © ©o © o
S 258388 8 8 8
m2023%20d R R 8 £ R 8

The Mass Save resources continue to have small, positive effects on customer HPWH cost
perceptions. When responding about HPHW, 19% and 5% of 2021 customer respondents
reported the Mass Save resources made them think heat pumps were somewhat less and much
less expensive, respectively. Nearly three-quarters (72%) of respondents reported no change in
their initial impressions on the cost of HPHW after interacting with the Mass Save resources. The
remaining 4% reported feeling HPHW were somewhat more expensive after interacting with the
Mass Save resources. In 2023, 60% reported no change in their initial impressions and 40%
reported the Mass Save resources made them think heat pumps were somewhat less expensive.

Figure 3-11: How did the Mass Save resource(s) impact your opinion on the cost
of heat pump water heaters? (2021 n=12, 2023 n=9)
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3.4 CUSTOMER CHOICES FOR SPACE HEATING, COOLING, OR BOTH

As in 2021, in 2023 most participants’ HVAC installations fully replaced prior heating
systems. In both 2021 and 2023 the intended primary heating purpose of their new installed
space conditioning equipment, the majority (75% in 2021 and 88% in 2023) noted it was to replace
an existing heating system (Figure ). A notable minority added more heat to a space that already
had heating, 14% in 2021 and 10% in 2023.

Figure 3-12: What was the intended primary heating purpose of the new
equipment your organization installed? (2021 n=54, 2023 n=81)
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T Those who installed heat pump and said it was used primarily for cooling were not asked this question.

The maijority of those who installed a heat pump for space conditioning statistically significantly
increased from 68% in 2021 (n=23) to 86% in 2023 (n=64) for the purpose of installing to fully
replace the existing heating system. There was a decrease of those reporting to have installed a
heat pump to add heating to a space that already had it. Further, there was a shift away from heat
pump projects replacing electric heating, 45% of projects in 2021 versus 13% in 2023, and more
heat pumps replacing fossil fuel systems, 52% in 2021 and 81% in 2023.
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Figure 3-13: What was the intended primary heating purpose of the new
equipment your organization installed? (2021 n=23, 2023 n=64)
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Those customers indicating their decision was to replace or supplement their existing heating
(whether they installed a heat pump or non-heat pump equipment) reported the fuel of the
equipment replaced. In both evaluation years, the three most common reported fuel types of the
equipment replaced were natural gas (47% in 2021 and 61% in 2023), electric (22% in 2021 and
10% in 2023), and oil (19% in 2021 and 15% in 2023). While in 2021 more than half (56%) of
these equipment types were boilers, the most prevalent were furnace or package units (49%) in

2023.

70%

60%

50%

40%

30%

20%

10%

0%

None of these changes from 2021 to 2023 were statistically significant.

Figure 3-14: Prior to installing the equipment, what kind of fuel did your
organization use to heat the space? (2021 n=52, 2023 n=81)
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In addition, we examined the breakdown of the fuel types that customers used prior to the 2023
installations by heat pump versus non-heat pump installations. As Figure 3-15 shows, there were
no statistically significant differences in the kinds of fuel types that customers who installed heat
pumps and those that installed non-heat pump had been using before installing the new
equipment. Natural gas was the most frequently replaced fuel type at roughly the same rate for
both heat pump and non-heat pump projects, about 60%., followed by oil-fired systems (between
14% and 20%). Only heat pumps were used to replace existing electric systems (13%).

Figure 3-15: Prior to installing the equipment, what kind of fuel did your
organization use to heat the space? (2023 n=81)
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The rates of intended primary cooling purposes of the heat pump equipment that 2023
participants installed are essentially the same as those of 2021 participants. As in 2021,
more than half of ASHPs (60%) installed by 2023 participants to provide cooling fully replaced
prior cooling systems. Regarding the intended primary cooling purpose of their newly installed
space conditioning equipment, the majority (60%) noted their installed new equipment replaced
an existing cooling system in both reporting years. A minority (21% in 2021 and 34% in 2023)
installed the system to cool a space that was previously unconditioned, and the proportion who
added additional cooling to a space that already had cooling decreased from 12% in 2021 to 3%
in 2023.

Of the respondents who installed heat pump projects only, in both 2021 (n=24) and 2023 (n=30),
the majority noted doing it to fully replace existing cooling (54% in 2021 and 61% in 2023). For
both study years, 34% replied that they added cooling to a previously uncooled space.
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Figure 3-16: What was the intended primary cooling purpose of the new heat
pump equipment your organization installed? (2021 n=39, 2023 n=62)
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* Those who installed heat pump and said it was used primarily for heating were not asked this question.

From 2021 to 2023, there was a 19% increase in reporting that when the new system was installed
at the property, there was no replacement or additional ventilation work needed (43% to 62%). In
2021, 21% noted they needed to replace a ventilation system, which dropped to 10% in 2023,
while those who responded that additional ventilation was required increased from 7% to 10%.
The remaining respondents did not know. None of the above ventilation changes from 2021 to
2023 were statistically significant.

3.5 BARRIERS TO INSTALLING HEAT PumMPS

The perceived cost of installation continues to be a top-cited reason that participants
choose to replace space conditioning equipment with a non-heat pump system.

As with 2021 participants, 2023 participants that who installed a non-heat pump system and were
aware of heat pumps most commonly noted that heat pump costs stopped them from installing a
heat pump system (Table 8).

Table 8: Why did your organization choose to install a new [non-heat pump]
equipment for space conditioning instead of a heat pump system or VRF?
(Multiple Response)

Reasons (Those aware of heat pumps commented)

Adding a heat pump system or VRF would cost too much money 12% 12%
My organization did not think heat pumps worked well for heating 7% 12%
The contractor recommended against heat pumps or VRF for cooling 5% 9%
My organization was not aware that heat pumps or VRF were an option 4% 9%
The contractor did not mention heat pumps or VRF 8% 3%
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Reasons (Those aware of heat pumps commented) 2021 2023
n=38 n=14
The contractor recommended against heat pumps or VRF for heating 4% 3%
My organization was concerned energy bills would increase 4% 3%
We could not find a contractor to do the work 1% 3%
My organization rents the space and would not be involved in this decision 0% 3%
Add a heat pump system or VRF would take too much time 9% 0%
My organization was concerned about heat pump or VRF performance 9% 0%
Adding a heat pump would have required costly ventilation system upgrades. 7% 0%
My organization did not think heat pumps worked well for cooling 3% 0%
My organization is moving and did not want to invest in the space 0% 0%
Other, please describe 9% 25%
Don’t know 20% 16%

Based on limited data, those installing a heat pump continued to report paying, on average,
more than those who installed fossil-fuel-fired equipment for space heating. Participating
customers that installed a program-supported heat pump for space conditioning in 2023 reported
a mean cost of installation per ft? of space served of $16.91, the labor portion of which was $6.11.
While 2021 and 2023 customers reported notably lower installation costs for fossil-fueled
equipment than for heat pumps, there were far fewer respondents to the heat pump question in
2021 and to the fossil-fired question in either 2021 or 2023 (12 — 19 versus 50), so readers must
compare these estimates with caution. (Table 9). Though not statistically significant, this data
reflects higher heat pump installation costs than non-HP in both years and that heat pump install
costs are up roughly 50% from the baseline year.# These results are consistent with the pricing
trends observed for residential heat pumps, which were based on larger volume and diversity of
data.

Table 9: Self-reported Equipment Costs

Mean Cost of
Installation Per Sq.
Foot of Space Served
(Labor Only)

Mean Cost of
Reporting year Installation Per Sq.
Foot of Space Served

Equipment, heating space

conditioning

Heat pumps 2021 (n=12) $10.15 $4.02
2023 (n=50) $16.91 $6.11

" : 2021 (n=19) $5.20 $2.34
Fossil-fueled equipment 2023 (n=18) $5.50 $1.92

Note: In addition to inquiring about the total cost of new equipment installation, the Evaluation team asked respondents
to estimate total square feet of the building in which the equipment is installed and the percentage of that space (in
square feet) that the equipment serves for heating. The team also inquired about the percentage of the total cost that
was for labor versus the equipment. These findings were calculated using weighted data.

In 2021, we reported that participants who installed a non-heat pump water heating system and
were aware of HPWH most commonly said the reason their company dd not install a HPWH was

4 These costs were calculated from the weighted C&l customer responses.
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that it would take too long to install and that their contractor recommended against it. There was
not insufficient data to report the results of this question for 2023.

3.6 CONTRACTORS, INSTALLATION, AND PERFORMANCE

Heat pump satisfaction remains high in 2023, despite a slight but significant decrease,
while heat pump dissatisfaction decreased significantly.

When 2023 respondents were asked about their satisfaction with their heat pump for space
conditioning, 78% of respondents gave a high satisfaction rating (8 or above on a scale of 1 to
10). There was a small, significant decrease in satisfied responses (81% to 78%) and a significant
decrease in dissatisfied responses (10% to 1%)

Figure 3-17: How satisfied are you with your heat pump/VRF? (2021 n=24, 2023

n=64)*
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The rate at which C&Il heat pump customers who would recommend a heat pump to others
is essentially unchanged from 2021 to 2023. When asked how likely they were to recommend
a heat pump to others, roughly four of every five respondents who installed a heat pump indicated
an 8 or above (78% in 2021 and 80% in 2023) of those who installed a heat pump gave an 8 or
above. A non-significant decrease of respondents (15% in 2021, 3% in 2023) indicated they would
not recommend, with a rating below 5. Interestingly, those indicating a 10, or “very likely,”
increased from 46% to 60%, while those indicating an 8 or 9 decreased slightly, explaining the
minimal change in the 8 through 10 bracket.
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Figure 3-18: How likely are you to recommend a heat pump/VRF? (2021 n=24,
2023 n=64)
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Since 2021, significantly fewer commercial heat pump participants reported having had
issues with their heat pump equipment. When further probed on whether they have had any
issues with their heat pumps, there was a significant decrease from 2021 to 2023 in those
responding yes (57% in 2021 to 26% in 2023). This change is seen below in Figure 3-19.

Figure 3-19: Have you had any issues with your heat pump/VRF? (2021 n=24, 2023
n=64)
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Those who reported “yes” were given a list of issues from which to select. This list and responses
are shown in Table 10. Needing repairs was the most common response (5 of 14). Of the 14
respondents, only two selected more than one issue and they both selected two options. Two
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interesting “other” responses were that their thermostats needed additional work and upgrading
for integration and a landlord noting that the tenants were not following a filter change schedule.

Table 10: Which of the following issues have you had with your heat pump?
Percentage Reporting (Multiple Response, n=14)

It has required repairs 37%
It is too noisy 16%
It does not heat as well as expected 12%
It costs more to heat than expected 12%
It does not cool as well as expected 4%
It costs more to cool than expected 0%
It is difficult to use 0%
It requires too much maintenance 0%
Other (please specify) 17%

In 2021, the survey asked if contractors who installed standalone cooling equipment or cooling
as part of a rooftop unit or another system told them they could install a heat pump to both heat
and cool. About one-fifth (21%) were told about heat pumps for heating and cooling while 52%
were not. Unfortunately, no 2023 respondents answered this question.

3.7 WEATHERIZATION

While the results suggest that contractors were less likely to discuss weatherization with
customers in 2023 than 2021, the differences are not statistically significant. None of the
differences in Figure are statistically significant.
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Figure 3-20: Did your organization’s contractor recommend that your
organization weatherize the building or space before installing your heat pump?
(2021 n=24, 2023 n=64)
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3.8 INFLUENCE OF THE PROGRAMS

Heat pump customers are split on the influence of the rebate programs. When asked how
likely their organization would have been to install the new equipment without the rebates offered
through the programs, 38% in 2021 and 35% in 2023 would still likely have installed, while 37%
in 2021 and 51% in 2023 would likely have not installed (Figure ).

Figure 3-21: How likely would your organization have been to install new
equipment without the rebate from Mass Save (2021 n=24, 2023 n=66)
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3.9 FUTURE PLANS

As in 2021, about half of C&I customers who received a Mass Save heat pump or non-heat
pump rebate in 2023 are thinking of replacing another piece of heating or cooling
equipment in the near future.

The survey also asked if they occupy or manage other spaces in Massachusetts. The survey
asked those that confirmed they either own and occupy, own and rent to others, or rent another
space for themselves (69% in 2021 and 47% in 2023) if they are considering any other heating,
cooling, or water heating equipment replacements or new installations within the next two years
at facilities in Massachusetts. In both years, about half of respondents indicated considering
replacing other heating or cooling equipment either at the facility inquired about or at another
location. Replacing heating equipment was the most selected option (Figure ).

Figure 3-22: Is your organization currently considering any other heating, cooling,
or water heating equipment replacements or new installations at this facility or in
any other facilities that your organization owns or occupies in Massachusetts
within the next two years? (2021 n=24, 2023 n=64)
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Those respondents who noted their organization is considering new equipment in certain spaces
reported the types of equipment under consideration (Figure ).
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Figure 3-23: What types of heating, cooling, or water heating equipment is your
organization considering installing? (Multiple Response, 2021 n=48 and 2023
n=14)
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Appendix A Summary of Market Outcome Indicators

Outcome

A:

Increased customer
awareness and
understanding of
ASHP/ GSHPs/ heat
pumps and
weatherization, and
associated benefits
of both

A2

Table 11: Summary of Market Outcome Indicators (2021 & 2023)
2021 Participating C&l Customers,

Indicator

Number and % of C&l
customers (out of all C&l
customers) indicating
awareness of ASHP, VRF,
GSHP, or WSHP for both
heating and cooling and
HPWH for water heating

Number and % of C&l
customers (out of those
exposed to program
strategies) that indicated a
change in perception(s) on
ASHPs, VRFs, GSHPs,
WSHPs, & HPWHSs as a
result of PA program activities
(to gauge understanding)

NMR —_— @ TETRA TECH
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C&l customers who did not install a heat pump and
aware of heat pumps: 54%*
Aware of ducted ASHP: 35%
Aware of ductless ASHP: 44%
Aware of VRFs: 10%
Aware of GSHP: 32%
Aware of WSHP: 12%

e Aware of HPWH: 26%
Mass Save non-heat pump participants who are aware
of heat pumps: 72%
Aware of ducted ASHP: 52%
Aware of ductless ASHP: 61%
Aware of VRFs: 29%
Aware of GSHP: 45%
Aware of WSHP: 52%

e Aware of HPWH: 51%
Mass Save participants who installed heat pump or
non-heat pump space conditioning equipment and
indicated using Mass Save or PA resources to learn
more about heat pumps after learning of them from
another source, and reported Mass Save made them
think heat pumps were more reliable for space
conditioning than before: 44%

Mass Save participants who installed heat pump or
non-heat pump space conditioning equipment and
indicated using Mass Save or PA resources to learn
more about heat pumps after learning of them from
another source, and reported Mass Save resources
made them think that heat pumps cost less to operate
than before: 41%

Mass Save participants who installed a non-heat pump
water heater and indicated using Mass Save or PA
resources to learn more about HPWH after learning of
them from another source, and reported Mass Save

2023 Participating C&l Customers, Reported for 2023
& 2024

Mass Save non-heat pump participants who are aware of
heat pumps: 75%
Aware of ducted ASHP: 56%
Aware of ductless ASHP: 73%*
Aware of VRFs: 43%
Aware of GSHP: 48%
e Aware of WSHP: 30%
Aware of HPWH: 45%

Mass Save participants who installed heat pump or non-
heat pump space conditioning equipment and indicated
using Mass Save or PA resources to learn more about
heat pumps after learning of them from another source,
and reported Mass Save made them think heat pumps
were more reliable for space conditioning than before:
36%

Mass Save participants who installed heat pump or non-
heat pump space conditioning equipment and indicated
using Mass Save or PA resources to learn more about
heat pumps after learning of them from another source,
and reported Mass Save resources made them think that
heat pumps cost less to operate than before: 34%

Mass Save participants who installed a non-heat pump
water heater and indicated using Mass Save or PA
resources to learn more about HPWH after learning of
them from another source, and reported Mass Save
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2021 Participating C&l Customers,

2023 Participating C&l Customers, Reported for 2023
& 2024

G

Contractors sell &

install equipment
IN correctly

A3

A4

G1

Percentage of C&l customers
(out of those exposed to PA
strategies) reporting heat
pump benefits that are
promoted by the PA activities

Number and percentage of
C&l customers (out of all C&l
customers) that learned about
PA promoted equipment after
interacting with HP and
weatherization tools,
marketing information, and/or
receiving technical support
Percentage of customers who
indicated no issues with the
installed equipment (out of
those that installed the
equipment)
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made them think HPWH are more reliable than before:
38 %

Among the same water heater group referenced above,
and reported Mass Save made them think HPWH are
less expensive to operate than before: 24%

Fewer (51% and 43%) Mass Save participants who
installed a non-heat pump system expressed high
confidence (i.e., ratings of 8 and above on a 0-10 scale)
in heat pump systems’ ability to both heat and cool their
facility, respectively, than those who installed a rebated
heat pump (81% and 83%).

There were no Mass Save HPWH participants in 2021.
Mass Save participants of fossil-fuel water heater
installations who reported confidence in HPHW ability to
provide hot water needs for their facility: 75%

C&l customers who learned about heat pumps from
Mass Save or PA resource: 27% (or 3 out of 10)

Mass Save heat pump and non-heat pump participants
who learned about heat pumps from Mass Save or PA
resources or used Mass Save or PA resources to learn
more about heat pumps: 31% (or 3 out of 10)

Mass Save participants who installed a heat pump and
reported no issues with their installed equipment for
space conditioning: 43%

made them think HPWH are more reliable than before:
49%

Among the same water heater group referenced above,
and reported Mass Save made them think HPWH are
less expensive to operate than before: 40%

Fewer (49% and 45%) Mass Save participants who
installed a non-heat pump system expressed high
confidence (i.e., ratings of 8 and above on a 0-10 scale)
in heat pump systems’ ability to both heat and cool their
facility, respectively, than those who installed a rebated
heat pump (77% and 90%).

The confidence in heating and cooling from non-heat
pump participants remained relatively unchanged from
2021 to 2023 (51% to 49% for heating and 43% to 45%
for cooling, respectively). Meanwhile heat pump
participants confidence in heating significantly decreased
from 2021 to 2023 (81% to 77%*) and their confidence in
cooling significantly increased from 2021 to 2023 (83%
to 91%7*).

There were no Mass Save HPWH participants in 2021.
In 2023, Mass Save HPWH participants expressed high
confidence (100%) in HPWH ability to provide hot water
needs for their facility. Mass Save participants of fossil-
fuel water heater installations who reported confidence in
HPHW ability to provide hot water needs for their facility
indicated an increase in confidence: 75% to 100%
Mass Save heat pump and non-heat pump participants
who learned about heat pumps from Mass Save or PA
resources or used Mass Save or PA resources to learn
more about heat pumps: 78% (or 8 out of 10)

Mass Save participants who installed a heat pump and
reported no issues with their installed equipment for
space conditioning: 74%*
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2021 Participating C&l Customers,

2023 Participating C&l Customers, Reported for 2023
& 2024

L

Increased customer
demand for heat
pumps and
concurrent
weatherization
measures

Q

Increased Customer
preference for
ASHP/GSHP/HPWH
over non-HP heating
and cooling or water
heating equipment

L1

L2

L3

Q2

Percentage of customers who
installed ASHP, VRF, GSHP,

WSHP, HPWH (out of all C&l

customers)

Number and percentage of
customers (out of those that
installed ASHP, VRF, GSHP,
or WSHP) indicating they
weatherized their business in
anticipation of ASHP, VRF,
GSHP, or WSHP installation
(total)

Number and percentage of
participating customers
indicating they made
upgrades to their building(s)
in anticipation of HPWH
installation (total)

Proportion of C&l customer
preference (i.e., percentage
that installed + in process of
replacing heating or cooling
and considering ASHPs,
VRFs, GSHPs, WSHP, or
HPWH) for ASHPs, VRFs,
GSHPs, WSHPs, and
HPWHSs over non-HP C&l
heating and cooling
equipment
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C&l customers with ASHPs for space heating: 13%
C&l customers with VRFs for space heating: <1%

C&l customers with ASHPs for space cooling: 12%
C&l customers with VRFs for space cooling: 8%

C&l customers with HPWHSs: 6%

Mass Save participants who installed a heat pump and
had weatherization done prior to installation of heat
pump: 36% (or 4 out of 10)

In 2021, there were no HPWH respondents.

Mass Save participants who installed a heat pump or
non-heat equipment and are thinking of replacing
another piece of heating or cooling equipment in the
near future: 53%

For that other replacement, heat pumps are being
considered for installation at rates comparable to non-
heat pump equipment:

e 32%, 16%, 16%, 16%, and 10% reported
considering ductless ASHP, ducted ASHP, GSHP,
VRF, or WSHP, respectively. Similarly, 31% and
21% reported considering CAC/chiller or
furnace/boiler/other fossil fuel system,
respectively.

e 9% reported considering HPWH, which is similar
to 10% and 9% that reported considering gas
storage or gas tankless water heater, respectively.

Mass Save participants who installed a heat pump water
heater and reported no issues with their installed
equipment for water heating: 100% (n=2)

Not measured

Mass Save participants who installed a heat pump and
had weatherization done prior to installation of heat
pump: 43%

Two respondents answered, one saying yes, one saying
no.

Mass Save participants who installed a heat pump or
non-heat equipment and are thinking of replacing
another piece of heating or cooling equipment in the near
future: 53%

For that other replacement, proportion of customers
considering:
e Ductless ASHP: 27%
Ducted ASHP: 37%*
GSHP: 3%*
VRF: 14%
WSHP: 6%
CAC/chiller: 21%
e Furnace/boiler/other fossil fuel system 35%
For water heating replacement, proportion of customers
considering:
e HPWH: 15%
e Gas storage: 5%
Gas tankless water heater: 6%
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2021 Participating C&l Customers,

2023 Participating C&l Customers, Reported for 2023
& 2024

Q3

S S1
High customer

reliance on AS/GS

HP for both heating

and cooling S2
S3
S5
T1
T

Market satisfaction
with heat pumps

Proportion of installations that
are ASHP, VRF, GSHP,
WSHP, or HPWH out of all
reported installations
Proportion of heat pump
customers indicating a high
level of reliance on HPs for
heating

Proportion of heat pump
customers indicating a high
reliance for cooling

Proportion of heat pump
customers indicating a high
reliance for both heating and
cooling

Percentage of participants
opting for full versus partial
displacement

Proportion of C&l ASHP,
VRF, GSHP, WSHP and
HPWH customers indicating
high level of satisfaction with
equipment

* Denotes significant at the 90% confidence level.
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Mass Save participants who installed ASHP: 4%

Mass Save participants who installed VRF:11%

Mass Save participants who installed GSHP:0%

Mass Save participants who installed HPWH: 0%

Mass Save participants who installed a heat pump and
expressed confidence (i.e., ratings of 8 and above on a
0-10 scale) in heat pump systems’ ability to reliably heat
their facility: 81%

Mass Save participants who installed a heat pump and
expressed confidence (i.e., ratings of 8 and above on a
0-10 scale) in heat pump systems’ ability to reliably cool
their facility: 83%

See above.

Mass Save participants who installed a heat pump and
indicated using it to replace an existing heating system:
68%

Mass Save participants who installed a heat pump and
indicated using it to add heating to already heated
space: 21%

Mass Save participants who installed a heat pump and
added heat to unheated space: 12%

Mass Save participants who installed a heat pump and
were highly satisfied with the system (gave an eight or
above on 0-10 scale): 81%

Mass Save participants who installed ASHP: 25%

Mass Save participants who installed VRF:18%

Mass Save participants who installed GSHP:2%

Mass Save participants who installed HPWH: 1%

Mass Save participants who installed a heat pump and
expressed confidence (i.e., ratings of 8 and above on a
0-10 scale) in heat pump systems’ ability to reliably heat
their facility: 77%*.

Mass Save participants who installed a heat pump and
expressed confidence (i.e., ratings of 8 and above on a
0-10 scale) in heat pump systems’ ability to reliably cool
their facility: 91%*

See above

Mass Save participants who installed a heat pump and
indicated using it to replace an existing heating system:
63%

Mass Save participants who installed a heat pump and
indicated using it to add heating to already heated space:
10%

Mass Save participants who installed a heat pump and
added heat to unheated space: 0%

Mass Save participants who installed a heat pump and
were highly satisfied with the system (gave an eight or
above on 0-10 scale): 78%
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Appendix B Background

As with the survey of PY2021 C&l customers that was part of the Heat Pump Market Effects
Indicators Baseline study (MA22X06-B-MEIB), this survey instrument is designed to gather data
from PY2023 heat pump-participating and non-heat pump-participating market-rate commercial
and industrial (C&l) customers. The results will be used to track progress towards selected market
outcomes anticipated from the PAs’ support for C&I-duty heat pump equipment and to help
assess market effects from the PAs' enhanced support for C&l heat pumps. This mixed mode
(web/telephone) survey will offer a $100 incentive. We will stratify the survey by equipment to
achieve the targeted number of completes in each stratum. In total, the team estimates it will
conduct up to 85 C&l participant surveys. Table 12 highlights the estimated populations for each
stratum, based on 2022 tracking date. When 2023 tracking data become available, the evaluation
team will update these population estimates and targets.

Table 12: C&l Customer Survey Samples and Data Collection Approach

Stratum Estimated Customer Target Number of Completes
Population*
Ducted ASHPs ~650 Up to 20
Ductless ASHPs ~180 Upto 15
VRFs ~200 Up to 20
Heat Pump Water Heaters ~20 Upto 5
Non-HP Heating and Cooling ~400 Upto 15
Non-HP Water Heating ~800 Up to 10

* Estimated populations by equipment type are based on 2022 program tracking data system counts and
assumptions about the average number of systems per customer. Estimates will be revised once 2023 vendor data
is provided.

Table 13: Question Map

N Screening and organization information Q1, Q5, Q6, Q69
A

A Number and % of C&l customers (out of those participating in Mass Q31-Q35, Q37, Q38
1 Save) indicating awareness of ASHP, VRF, GSHP, or WSHP for both
heating and cooling and HPWH for water heating

A Number and % of C&l customers (out of those exposed to program Q35, Q36, Q38, Q39,
2 strategies) that indicated a change in perception(s) on ASHPs, VRFs, Q45, Q46, Q57, Q58
GSHPs, WSHPs, & HPWHSs as a result of PA program activities

Percent of C&l customers (out of those participating in Mass Save) Q36, Q39 -Q44, Q54-Q56
reporting HP benefits that are promoted by the PA activities

w >
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Number and % of C&l customers (out of those participating in Mass Q35, Q38
Save) that learned about PA promoted equipment after interacting

with HP and weatherization tools, marketing information, and/or

receiving technical support

G Percent of customers who indicated no issues with the installed Q48, Q49, Q60, Q61
equipment (out of those that installed the equipment)

> >

—_

L Number and percent of customers (out of those that installed ASHP,  Q62-Q64
2 VRF, GSHP, or WSHP) indicating they weatherized their business in
anticipation of ASHP, VRF, GSHP, or WSHP installation (total)

Number and percent of participating customers indicating they made Q63
upgrades to their building(s) in anticipation of HPWH installation
(total)

wr-

Proportion of C&l customer preference (i.e., percent that installed + Q66-Q68
considering replacing heating or cooling and considering ASHPs,

VRFs, GSHPs, WSHP, or HPWH) for ASHPs, VRFs, GSHPs,

WSHPs, and HPWHSs over non-HP C&l heating and cooling

N O

equipment
S Proportion of heat pump customers indicating a high level of reliance  Q40, Q43, Q48 , Q54,
1 on HPs for heating Q60, Q61
S Proportion of heat pump customers indicating a high reliance for Q41,Q44, Q48
2 cooling
S Proportion of heat pump customers indicating a high reliance for both Same questions as under
3 heating and cooling S1 and S2 indicators
S Percent of participants opting for full versus partial displacement Q12, Q15, Q16, Q19,
5 Q22, Q27
T Proportion of C&l ASHP, VRF, GSHP, WSHP and HPWH customers Q47, Q52,Q59
1 indicating high level of satisfaction with equipment

N Likelihood to install heat pumps without program Q65

A

N Previous equipment information Q13, Q14, Q23, Q24,
A Q25, Q26

Items Needed for Quantification

N For customers who installed heat pumps for space conditioning, Q10, Q11, Q18 Q22

A estimated square feet served by current-year replacement and
expansion heating and cooling systems

N Percent of replacement and expansion space served by heat pump Q12,Q14-Q16, Q18, Q19

A equipment type that is also served by another equipment type

N For each heat pump equipment type, for space served jointly by Q15, Q17, Q20, Q22,

A equipment type and another technology, fraction of the heating and Q24, Q25, Q27, Q28,
cooling load that's served by equipment type Q29, Q30

N Proportion of heat pump equipment type that is replacing existing Q15, Q16, Q20, Q24,

A equipment (Ask customers how much of previous heating and Q25

coolini is now beini addressed bi HPi
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Customer Market Motivations and Barriers to Adoption Q31, Q33, Q37, Q69-Q77
Why customers installed furnace, boiler, or other heating/cooling

fossil fuel-fired systems instead of HP system

Installed fossil fuel-fired water heater or unknown water heater

instead of HPWH

N Heat pump project cost and labor costs Q78, Q79, Q80
A

N Anticipated versus actual use of heat pumps Q8, Q9

A

We do not have a general or non-participating (no Mass Save rebate) C&l customer survey to
inquire about whether those who did not receive a Mass Save rebate installed a new space
conditioning or water heating equipment and what type of equipment. So, for this indicator, market
share data from participating and non-participating distributors is the best source.

N R ——— @ TETRA TECH
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Sample Variables

CASEID
Pin

Company_name
Contact_name

Phone_Num, AltPhone_Num
Email_var, Email2

Address, City, State, Zip

EQUIP_TYPE

air source heat pump

boiler

chiller

combination boiler

condensing boiler

condensing boiler and air conditioning
condensing water heater

custom cooling equipment

custom heating equipment

10 custom HVAC (fuel switching) equipment
11 custom HVAC equipment

12 custom water heater

13 data center cooling equipment

14 ductless heat pump

15 furnace

16 ground source heat pump

17 heating equipment

18 hot water controls

©Co~NoOhwN

19 indirect water heater
20 space conditioning equipment
21 storage water heater
22 tankless water heater
23 unitary air conditioner
24 volume water heater
25 VRF
26 water source heat pump
27 heat pump water heater
Stratum
Quota
1 ASHP (central, RTUs, mini-splits) incentive recipients
2 Ground source heat pump incentive recipients
3 Installed fossil fuel-fired water heater or unknown water heater
4 Installed furnace, boiler, CAC or other cooling system or fossil fuel-fired heating
system
5 VRF incentive recipients
6 Water source heat pump incentive recipients

NMR ———— @ TETRA TECH
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7 TBD
EQUIP_GROUP Set to XifY.
1 heat pump EQUIP_TYPE =1, 14, 16, 25, or 26
2 non-heat pump heating EQUIP_TYPE =2,4,5, or 15
3 non-heat pump cooling EQUIP_TYPE = 3, 13, 23
4 non-heat pump heat and cool EQUIP_TYPE =6
5 unknown heat and cool EQUIP_TYPE =8, 9, 10, 11, 17, 20,
6 non-heat pump water heater EQUIP_TYPE =7, 18, 19, 21, 22, or 24
7 unknown water heater EQUIP_TYPE =12
8 heat pump water heater EQUIP_TYPE = 27

EQUIP_GROUP_ORIG SET EQUAL TO EQUIP_GROUP

REP

Survey Landing Page
This will show when recipients click the link to the survey
(www.MassCustomerHVACstudy.com):

Thank you in advance for sharing your experience with the heating, cooling, or water heating
equipment you installed with a Mass Save rebate. Your insights will help the Sponsors of Mass
Save implement energy efficiency programs to better support your and other Massachusetts
organizations in reducing carbon emissions in our region.

If you are qualified for the survey, it should take about 20 minutes to complete. You can stop
the survey at any time and return to it later. Your earlier responses will be saved.

As a thank you, when you have finished the survey, Tetra Tech will send you a $100 electronic
gift card. Your responses will be confidential. Tetra Tech will combine them with those of others
who installed equipment with a Mass Save rebate and report the totals.

Please use your survey ID to log in.
Your survey ID is located in the email or postcard you received about the survey.

[SKIP TO Q1]

Tetra Tech is an independent research firm conducting this study on behalf of the sponsors of
the Mass Save electric and gas energy efficiency programs. Please call us at 1-800-454-5070 if
you need assistance with the survey.

Please use the survey's navigational buttons to move between questions.

Do not use your browser's "Back" and "Forward" buttons.

Mass Save® is a collaborative of Massachusetts' electric and natural gas utilities and energy efficiency service
providers including Berkshire Gas, Cape Light Compact, Eversource, Liberty, National Grid, and Unitil.

nationalgrid EVERS=URCE . T g:!"“e"l;i‘!‘mﬁv L gﬂ F‘E
HERE WITH YOU. HERE FOR YOU. = LI bertyX UI] It'll ‘I I EE@KSHIRE )
A mass save
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Introduction

INTRO [ASK IF C_QRCODE= 1,2 (Respondent enters the survey by postcard QR code
or direct link in advance email.)]

Thank you in advance for sharing your experience with the heating, cooling, or water heating
equipment you installed with a Mass Save® rebate. Your insights will help the Sponsors of
Mass Save implement energy efficiency programs to better support your and other
Massachusetts organizations in reducing carbon emissions in our region.

If you are qualified for the survey, it should take about 20 minutes to complete. You can stop
the survey at any time and return to it later. Your earlier responses will be saved. As a thank
you, when you have finished the survey, Tetra Tech will send you a $100 electronic gift card.
Your responses will be confidential. Tetra Tech will combine them with those of others who
installed equipment with a Mass Save rebate and report the totals.

01 Continue

Mass Save® is a collaborative of Massachusetts' electric and natural gas utilities and energy efficiency service
providers including Berkshire Gas, Cape Light Compact, Eversource, Liberty, National Grid, and Unitil.

ﬂa}v'OHa'Q”d EVERSSURCE = Liberty: ¢ Unitil ;;Ef mass %{e"
e 5 L Savings through energy efficiency

Screening

[PROGRAMMER INSTRUCTIONS]
[PIPED TEXT]
NOTE: EQUIPMENT TYPE = EQUIPMENT RESPONDENT ORGANIZATION INSTALLED

Q1.0ur records indicate that around 2023 your organization had one or more
<EQUIP_TYPE>s installed in your building in <CITY>with a rebate from Mass Save. Is
that correct?

1 Yes, and the <EQUIP_TYPE> is still working and installed

2 Yes, but the <EQUIP_TYPE> is no longer working

3 Yes, butthe <EQUIP_TYPE> is no longer installed

4 No [TERMINATE TO T1]
5 Don't know [TERMINATE TO T1]

Q2.[SHOW IF Q1 = 2 (Equipment no longer working)] Do you know why the
<EQUIP_TYPE=> is no longer working? [OPEN END] [TERMINATE TO T1]

Q3.[SHOW IF Q1 = 3 (Equipment no longer installed)] Why is the <EQUIP_TYPE> no
longer installed? [OPEN END] [TERMINATE TO T1]

Q4.[ASK IF EQUIP_GROUP = 5, unknown heat and cool] Which of the following best
describes the <EQUIP_TYPE> installed with a rebate from Mass Save?

M —_— @TETRATECH
DNV
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1 Furnace or boiler [SET EQUIP_GROUP to 2]
2 Gas-fired roof top unit [SET EQUIP_GROUP to 2]
3 Chiller or Direct Expansion cooling [SET EQUIP_GROUP to 3]
4  Air source heat pump, ductless mini-split, or variable refrigerant flow (VRF)
[SET EQUIP_GROUP to 1]
5 Ground source heat pump [SET EQUIP_GROUP to 1]
6 Water source heat pump [SET EQUIP_GROUP to 1]
7 Other [SET EQUIP_GROUP to 4]
8 Don't know [SET EQUIP_GROUP to 4]

Q5.Which of the following best describes your organization's use of the building in <CITY>at
which the <EQUIP_TYPE> was installed?

1 I own and occupy the building.
2 | own the building and rent it to a tenant.
3 | am atenant in the building.

Q6.[SHOW IF Q5 =2,3] Does your organization pay the electric or natural gas utility bills for
the space for which the <EQUIP_TYPE> was installed?

Yes — electric bills

Yes — natural gas or delivered fuel bills

Yes — both

No

If not, who pays the utility bills? [TEXT ENTRY BOX]

AR WN =

Q7.Which of the following describes the use of the space served by the new
<EQUIP_TYPE=>? (Select all that apply) [ALLOW MULTIPLE RESPONSE]

Education

Food sales

Food service

Health care (inpatient)
Health care (outpatient)
Lodging

Small retail

Large retail

Office

10 Public assembly

11 Public order and safety
12 Religious worship

13 Service

14 Warehouse and storage
15 Other (please specify)
16 Vacant

OCoONOOAPRWN -

T1. [ASK IF Q1=2,3,4,5] We are sorry, but you do not qualify for this survey. Thank you for
your time and have a great day!

NMR — @ TETRA TECH
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01 Terminate [END SURVEY as Screened Out to https://www.masssave.com]

T2. You may have installed another type of equipment through the Mass Save program. For
the rest of this survey, we'll ask just about your <EQUIP_TYPE>].

1 Continue [MAKE HIDDEN]

Characterizing the Space Conditioning Equipment
Installation

[ASK IF EQUIP_GROUP =1,2,3,4, or 5 ELSE SKIP TO NEXT SECTION (Q10)]

Q8.[ASK IF EQUIP_GROUP = 1,] When your organization first installed the
<EQUIP_TYPE>, did your organization expect it to be used for heating, cooling, or both?
1 Heating only
2 Cooling only
3 Both

Q9.[ASK IF EQUIP_GROUP = 1] As it is currently installed, does the <EQUIP_TYPE>
providing heating, cooling, or both throughout the year?
1 Heating only
2 Cooling only
3 Both

Q10. What is the total square footage that your organization owns or leases at the
location in which the <EQUIP_TYPE> was installed? If you are not sure, your best
estimate is fine.

square feet [NUMERICE RESPONSE 0-999999]

T3. [SHOW IF EQUIP_GROUP = 1,4, or 5] The next set of questions asks first about how
your new <EQUIP_TYPE> serves your heating needs and then your cooling needs. If
your new <EQUIP_TYPE> is capable of both heating and cooling, please answer both
sets of questions, thinking of the new <EQUIP_TYPE> as a heating system for the
heating questions and as a cooling system for the cooling questions.

1 Continue [MAKE HIDDEN]

Heating
[ASK IF EQUIP_GROUP =1, 2, 4, or 5 ELSE SKIP TO NEXT SECTION (Q17)]
[SKIP SECTION IF Q9= 2 (HEAT PUMP IS CURRENTLY USED FOR COOLING ONLY)]

Q11. About what percentage of the <Q10> square feet your organization owns or

NMR — @ TETRA TECH
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leases does the new <EQUIP_TYPE> serve for heating? Enter '100' if the equipment
serves the entire space and a lower number if it only serves a portion of the space. Your
best guess is fine.

% of space square footage [NUMERIC RESPONSE 1-100]

888 Don't know

Q12. What was the intended primary heating purpose of the new <EQUIP_TYPE>
your organization installed? [SINGLE RESPONSE]

To heat a space that did not have heating

To replace an existing heating system

To add more heating to a space that already had heating

Other (please specify) [TEXT ENTRY BOX]

Don't know

AR WN =

Q13. [SHOW IF Q12 =2, 3, 4, OR 5 (replace or supplement existing system or don't
know)] Prior to installing the <EQUIP_TYPE>, what kind of fuel did your organization use
to heat the space?

Electricity

Natural gas

Propane

Oil

Other (please specify) [TEXT ENTRY BOX]
Don't know

O WN -

Q14. [SHOW IF Q12 =2, 3, 4, OR 5 (replace or supplement existing system or don't
know)] Which of the following best describes the equipment used to heat the space prior
to installing the <EQUIP_TYPE>?

[HIDE IF Q13 != 1] Air source heat pump
[HIDE IF Q13 != 1] Ground source heat pump
[HIDE IF Q13 != 1] Radiant electric

[HIDE IF Q13 != 1] Electric furnace

[HIDE IF Q13 != 1] Electric boiler

[HIDE IF Q13 != 1]] Electric reheat

[HIDE IF Q13 = 1] [Unit/Space heater(s)
[HIDE IF Q13 = 1] Furnace or packaged unit
9 [HIDE IF Q13 = 1] Boiler

10 Other (please specify) [TEXT ENTRY BOX]
11 Don't Know

O~NO O OWN -~

Q15. [SHOW IF Q12= 2 OR 3] When the <EQUIP_TYPE> was installed, was the
previous <RESPONSE FROM Q14> removed or disconnected? Or is it still installed and
operating?

1 The previous system was removed or disconnected, and it was not replaced with
new equipment of the same type
2 The previous system was removed, and it was replaced with new equipment of

NVIR —/——— @TETRATECH
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the same type
The previous system is still installed and operable
Don't know

[ASK IF EQUIP_GROUP=1 AND (Q12=2 OR 3) AND Q15=2 OR 3]
[HIDE IF Q15 = 2]How does the previous <RESPONSE FROM Q14> function

today?
[HIDE IF Q15 = 3How does the new <RESPONSE FROM Q14> function today?
[ALLOW SINGLE RESPONSE; RANDOMIZE 1-5]

The <RESPONSE FROM Q14> functions as a back-up or supplemental system
to the new <EQUIP_TYPE>

The <RESPONSE FROM Q14> and the new <EQUIP_TYPE>run together at all
times

The <RESPONSE FROM Q14> runs as the primary heating system. The new
<EQUIP_TYPE=>is used as a supplemental heating system only when needed.
[HIDE IF Q9 = 1 or 3]The <RESPONSE FROM Q14> runs as the only heating
system. The new <EQUIP_TYPE=>is only used for cooling.

The <RESPONSE FROM Q14> is used in the coldest winter months, and the
<EQUIP_TYPE=>is used in more mild weather in the spring and fall.

Other, please describe [TEXT ENTRY BOX]

Don't Know

[ASK IF Q12= 3] Now think about the space that is heated by your

<EQUIP_TYPE> and by another heating system.

Cooling

About what percent of the heating needs in this space is met by the new
<EQUIP_TYPE>?
% [NUMERIC RESPONSE 1-100%]
888 Don't know

[ASK SECTION IF EQUIP_GROUP = 1,3,4, or 5 ELSE SKIP TO NEXT SECTION (Q22)]
[SKIP SECTION IF Q9= 1 (HEAT PUMP IS CURRENTLY USED FOR HEATING ONLY)]

Q18.

About what percentage of the [Q10 value] square feet in your organization's

building does the new <EQUIP_TYPE> serve for cooling? Enter '100' if the equipment
serves the entire space and a lower number if it only serves a portion of the space. Your
best guess is fine.

888

Q19.

% of building square footage [NUMERIC RESPONSE 1-100]
Don't know

What was the intended primary cooling purpose of the new <EQUIP_TYPE> your

organization installed? [SINGLE RESPONSE]

Q20.

AR WN =

To cool a space that did not have cooling [SET Q71 to 2]

To replace an existing cooling system [SET Q71 to 1]

To add more cooling to a space that already had it [SET Q70 to 1]
Other (please specify): [TEXT ENTRY BOX]

Don’t know

[ASK IF Q19= 3] Now think about the space that is cooled by the new

<EQUIP_TYPE> and by another cooling system.

DIVER
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About what percent of the cooling needs in this space is met by the new
<EQUIP_TYPE>?
1 __ % [NUMERIC RESPONSE 1-100%]

2 Don’t know

Q21. When you installed the <EQUIP_TYPE> did you have to replace or add a
ventilation system at the property?
1 Yes, we had to replace a ventilation system
2 Yes, we had to add a ventilation system
3 No
4 Don’t know

Water Heater Characterization

[ASK MODULE IF EQUIP_GROUP = 6 or 7 ELSE SKIP TO NEXT SECTION (Q31)]

Q22. What was the primary purpose of the new <EQUIP_TYPE> your organization
installed?
1 To replace an existing water heater
2 To supplement an existing water heater
3 To provide hot water to new space or space that previously did not have hot
water
4 Don’t know

Q23. [SHOW IF Q22 = 1 or 2] Which of the following best describes the primary water
heater your organization had before installing the new <EQUIP_TYPE>?

Storage tank water heater

Instantaneous (tankless) water heater

Volume water heater

Indirect water tank combined with a heating system (e.g., boiler)

Combination water heater and boiler (used to heat water and space)

Heat pump water heater

Solar water heater

Other (please specify) [TEXT ENTRY BOX]

Don’t know

OCoONOAAPRWN -

Q24. [SHOW IF Q23 =1, 3, 4, 6, 7] What was the capacity of the <Q23> your
organization had before installing the new <EQUIP_TYPE> in gallons? Your best guess
is fine.

gallons[NUMERIC RESPONSE 0-999999]
888 Don’t know

Q25. [SHOW IF Q23 = 2,5] What was the gallons per minute (gpm) rating of <Q23>
your organization had before installing your new <EQUIP_TYPE>? Your best guess is
fine.

gpm [NUMERIC RESPONSE0-999999]

888  Don’t know.

Q26. [SHOW IF Q22 =1 or 2 AND Q23=1,2,3,4,5,6,7,8] What fuel did the existing
<Q23>use before installing the new <EQUIP_TYPE>?
1 Electricity

NMR — @ TETRA TECH
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Natural Gas

Propane

Qil

Other (please specify) [TEXT ENTRY BOX]
Don’t know

O WN

Q27. [SHOW IF Q22 = 2 (to supplement existing water heater)] How does the existing
[Q23] function today? [SINGLE RESPONSE]
1 It functions as a back-up or supplemental system to the new water heater
2 It and the new water heat run together at all times

Q28. [SHOW IF EQUIP_TYPE =12, 19, 21, or 24] What is the capacity of the new
<EQUIP_TYPE=> in gallons? Your best guess is fine.
gallons [NUMERIC RESPONSE 0-999999]

888 Don’t know

Q29. [SHOW IF EQUIP_TYPE = 7 or 22] What is the capacity of the new
<EQUIP_TYPE> in gallons per minute (gpm)? Your best guess is fine.
gpm [NUMERIC RESPONSE 0-999999]
888  Don’t know

Q30. [SHOW IF Q22 = 2 (to supplement existing water heater)] You indicated that your
organization used both the new <EQUIP_TYPE> and the [Q23]. About what percent of
the total hot water your organization uses in the space where the <EQUIP_TYPE> was
installed comes from the <EQUIP_TYPE>?

% [NUMERIC RESPONSE 1-100%]
888 Don’t know

Awareness
Q31. [HIDE IF EQUIP_GROUP = 1] Before today, had you heard of heat pumps for
use in spaces like your organization’s?
1 Yes
2 No

3 Don’t know

Q32. [SHOW IF Q31 = 1 Yes] Which of the following have you heard of before?
(Interviewer read options; select all that apply) [MULTIPLE RESPONSE]
1 Ducted air source heat pumps (including central heat pumps)
2 Ductless air source heat pumps (or mini-splits)
3 Variable Refrigerant Flow (VRF) heat pumps
4 Ground source heat pumps or geothermal heat pumps
5 Water source heat pumps

Q33. [SHOW IF Q31 = 2, 3] Before today, had you heard of Variable Refrigerant Flow
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or VRF systems for use in spaces like your organization’s?

Yes
No
Don’t know

[SHOW IF Q31 = 1] To your knowledge, what can heat pumps do?
Only heat your space

Only cool your space

Both heat and cool your space

Don’t know

[SHOW IF Q33= 1] To your knowledge, what can Variable Refrigerant Flow or VRF
systems do?

1
2
3
Q34.
1
2
3
4
1
2
3
4
Q35.

Only heat your space

Only cool your space

Both heat and cool your space
Don’t know

[SHOW IF Q31 =1 or Q33=1) OR EQUIP_GROUP = 1] How did you first learn

about [IF Q31 = 1 OR EQUIP_GROUP=1, SHOW “heat pumps”; ELSE IF Q33=1 SHOW
‘VRFs”]? Please select all that apply. [RANDOMIZE 1-15, SINGLE RESPONSE]

1

©Ooo~NOOOPWDN

10
11
12
13
14
15
16
17

Q36.

One came with the building or space

Contractor recommendation

Saw them in residential settings

News story

Television, trade journal, or print advertisement
Social media (e.g., Facebook, Instagram, YouTube, etc.
Research on the Internet

Mass Save advertisement, audit, mailing, or website
Utility bill insert

Utility or Cape Light Compact website

Utility account or Cape Light Compact executive
Mass Clean Energy Center Heat Pump program
Trade meeting or conference

Corporate announcement or policy

Word of mouth

Other, please describe [TEXT ENTRY BOX]
Don’t know [MAKE EXCLUSIVE]

[SHOW IF Q35<> 8, 9,10,11,12] Since first learning about [IF Q31 =1 OR

EQUIP_GROUP =1 SHOW “heat pumps”; ELSE IF Q33=1 SHOW “VRFs”], have you or
your organization used any of the following Mass Save resources in relation to [IF Q31 =
1 OR HAS EQUIP_GROUP=1, SHOW “heat pumps”; ELSE IF Q33=1 SHOW “VRFs"?
[SELECT ALL THAT APPLY]

1
2

DIVER

Mass Save website
Mass Save customer support
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Mass Save literature

Mass Save heat pump installer network
Mass Save rebates

None

Don’t know

Before today, had you heard of heat pump water heaters for use in spaces like

your organization’s?

1
2
3

Q38.

Yes
No
Don’t know

[SHOW IF Q37= 1 OR EQUIP_GROUP = 8] How did you first learn about heat

pump water heaters? Please select all that apply. [RANDOMIZE, SINGLE RESPONSE]

OCoOoO~NOOPR,WN -~

Q39.

One came with my building or space

Contractor recommendation

News story

Television, trade journal, or print advertisement
Social media (e.g., Facebook, Instagram, YouTube, etc.)
Research on the Internet

Mass Save program, audit, mailing, or website
Utility bill insert

Utility website

Mass Clean Energy Center Heat Pump program
Trade meeting or conference

Corporate announcement or policy

Word of mouth
Other, please describe [TEXT ENTRY BOX]
Don’t know [MAKE EXCLUSIVE]

[SHOW IF Q38 =1, 2, 3,4, 5, 6, 11, 12, or 13] Since first learning about heat

pump water heaters, have you or your organization used any of the following Mass Save
resources in relation to heat pump water heaters? [ALLOW MULTIPLE RESPONSE]

1

~NOoO Ok WN

Mass Save website

Mass Save customer support

Mass Save literature

Mass Save heat pump installer network
Mass Save rebates

None

Don’t know

Perceptions of Heat Pumps

Space Heating and Cooling

Q40.

v

[SHOW IF Q31 =1 or Q33=1 (heard of heat pumps/VRFs before today) AND

—— @ TETRA TECH
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EQUIP_GROUP <>1] Even though the equipment you got through the program was not
a heat pump, how confident would you expect to be about the ability of a heat pump
system to meet the heating needs of the space served by the new <EQUIP_TYPE>.
Please use a scale of 0 to 10 where 0 is “not at all confident” and 10 is “very confident”.

2, 200N WN-_O

- O

Q41.

0 — not at all confident

O©CoONOODPA,WN =

10 — very confident
Don’t know

[SHOW IF Q31 =1 or Q33=1 (heard of heat pumps/VRFs before today) AND

EQUIP_GROUP<>1] ] Even though the equipment you got through the program was not
a heat pump, how confident would you expect to be about the ability of a heat pump
system to meet the cooling needs of the space served by the new [EQUIP_TYPE].
Please use a scale of 0 to 10 where 0 is “not at all confident” and 10 is “very confident”.

S, 200N WN-~0O

- O

Q42.

0 — not at all confident

O©CONO O PR, WN =

10 — very confident
Don’t know

[SHOW IF Q31 = 1 or Q33=1 (heard of heat pumps/VRFs before today) AND

EQUIP_GROUP = 2,3,4,or 5] Now imagine that the space that is currently served by the
<EQUIP_TYPE> were instead served by a heat pump system. Compared to the current
system, would you expect a heat pump system to be...

1
2
3
4

Q43.

More expensive to operate

Less expensive to operate or

Neither more nor less expensive to operate
Don’t Know

[SHOW IF EQUIP_GROUP = 1] How reliable is your organization’s new

<EQUIP_TYPE> system in terms of its ability to heat your organization’s space. Please
use a scale of 0 to 10 where 0 is “very unreliable” and 10 is “very reliable”.

0
1
2

DIVER

0 — very unreliable
1
2
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0
1

Q44.
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O©CoONO TP~ W

10 — very reliable
Don’t know

[SHOW IF EQUIP_GROUP = 1] How reliable is your organization’s new

<EQUIP_TYPE> system in terms of its ability to cool your organization’s space. Please
use a scale of 0 to 10 where 0 is “very unreliable” and 10 is “very reliable”.

20O ~NOOPRRWN-~O

- O

Q45.

0 — very unreliable
1
2
3
4
5
6
7
8

9
10 — very reliable
Don’t know

[SHOW IF Q36= 1,2,3,4,0or 5] You indicated that after you first learned of heat

pumps or VRFs, your organization interacted with [PIPE IN ALL THE SELECTED
ANSWERS FROM Q36].

How did the Mass Save resource(s) impact your opinion of the reliability of [IF Q31 = 1
OR (EQUIP_GROUP =1 AND EQUIP_TYPE != VRF), SHOW “heat pumps”; IF Q33=1
SHOW “VRFs”? (Read)

Q46.

AL ODN -

Made me think they are much more reliable than | thought before
Made me think they are somewhat more reliable than | thought before
Had no impact on my view of their reliability

Made me think they are somewhat less reliable than | thought before
Made me think they are much less reliable than | thought before

[SHOW IF Q36= 1,2,3,4,or 5] Similarly, how did the Mass Save resources impact

your perception of cost associated with operating the [IF Q31 = 1 OR HAS INSTALLED
HEAT PUMPS OTHER THAN VRFs, SHOW “heat pumps”; IF Q33=1 SHOW “VRFs”]?
(Read)?

DIVER

1

A~ W

Made me think they are much more expensive to run than | thought before
Made me think they are somewhat more expensive to run than | thought
before

Had no impact on my view of costs associated with heat pump operation

Made me think they are somewhat less expensive to run than | thought before
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5 Made me think they are much less expensive to run than | thought before

Q47. [SHOW IF EQUIP_GROUP = 1] How satisfied are you with your
<EQUIP_TYPE>? Use a scale of 0 to 10 where 0 is “very unsatisfied” and 10 is “very
satisfied”.

0 0 — very unsatisfied
1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10 — very satisfied
11 Don’t know

Q48. [SHOW IF EQUIP_GROUP = 1] Have you had any issues with your

<EQUIP_TYPE>?
1 Yes
No
Don’t know
Q49. [SHOW IF Q48 = 1] Which of the following issues have you had with your

<EQUIP_TYPE>? [RANDOMIZE ORDER 1-8, ALLOW MULTIPLE RESPONSE]
It does not heat as well as expected
It does not cool as well as expected
It costs more to heat than expected
It costs more to cool than expected
It is difficult to use
It is too noisy
It requires too much maintenance
It has required repairs
Other (please specify) [TEXT ENTRY BOX]

O©oOoO~NOOOhA~,WN

Q50. [SHOW IF Q49 = 9] You noted that the equipment required repairs, can you

describe those repairs?
1 [TEXT ENTRY BOX]

Q51. [SHOW IF Q49 = 9] Please estimate the total cost of all repairs needed for the
<EQUIP_TYPE>?

None, covered by installer or warranty

$1 - $500

$501 - $1000

$1001 - $3000

>$3000

AR WON -
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6 Unsure

Using a scale of 0 to 10, where 0 means ‘extremely unlikely’ and 10 means

‘extremely likely’, how likely are you to recommend a <EQUIP_TYPE> ?

S, 200N WN—-O

- O

Q53.

0 — very unlikely

O©CoONO DA, WN =

10 — very likely
Don’t know

[SHOW IF EQUIP_GROUP = 1 and IF Q47<8] In your own words, please

describe your experience with your <EQUIP_TYPE>?

1. [TEXT ENTRY BOX]

Water Heating

Q54.

[ASK IF Q37 = 1 (hears of heat pump water heaters before today) AND

EQUIP_GROUP = 6 or 7] Even though your organization does not use a heat pump
water heater how confident would you expect to be about the ability of a heat pump
water heater to meet the water heating needs of the space served by the new
<EQUIP_TYPE>].? Please use a scale of 0 to 10 where 0 is “not at all confident” and 10
is "very confidant”.

_, 20O ~NOAAPRWN-—-O

- O

Q55.

0 — not at all confident

OCoO~NOOOPRWN -~

10 — very confident
Don’t know

[SHOW IF Q37 = 1 (hears of heat pump water heaters before today) AND

EQUIP_GROUP = 6 or 7] Now imagine that your organization’s hot water came from a
heat pump water heater. Would you say heat pump water heaters would be... (read 1-3

options)
1 More expensive to operate than <EQUIP_TYPE>
2 Less expensive to operate, or
3 Neither more or less expensive to operate than <EQUIP_TYPE>
4 Don’t know

DNIVER
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[SHOW IF EQUIP_GROUP = 8] How reliable is your organization’s new

<EQUIP_TYPE> in terms of its ability to meet your organization’s water heating needs
Please use a scale of 0 to 10 where 0 is “very unreliable” and 10 is “very reliable”.

2, 200N WN-O

- O

Q57.

0 — very unreliable
1
2
3
4
5
6
7
8

9
10 — very reliable
Don’t know

[SHOW IF Q39 = 1,2,3,4,0r 5] You indicated that after you first learned about

heat pump water heaters, your organization interacted with a [PIPE IN ALL THE
SELECTED ANSWERS FROM Q39] on water heaters.

How did the Mass Save resource(s) impact your opinion of the reliability of heat pump
water heaters?

Q58.

A wWON -

Made me think they are much more reliable than | thought before
Made me think they are somewhat more reliable than | thought before
Had no impact on my view of their reliability

Made me think they are somewhat less reliable than | thought before
Made me think they are much less reliable than | thought before

[SHOW IF Q39 = 1,2,3,4,0r 5] Similarly, how did the Mass Save resources

impact your perception of cost associated with operating the heat pump water heater?

Q59.

2
3
4
5

Made me think they are much more expensive to run than | thought before
Made me think they are somewhat more expensive to run than | thought before
Had no impact on my view of costs associated with heat pump operation

Made me think they are somewhat less expensive to run than | thought before
Made me think they are much less expensive to run than | thought before

[SHOW IF EQUIP_GROUP = 8] How satisfied are you with your heat pump water

heater? Use a scale of 0 to 10, where 0 is “very unsatisfied” and 10 is “very satisfied”.

O~NOO O P WN-~O

s
;‘;U

— very unsatisfied

O~NOO O P WN-~O
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9 9
10 10 — very satisfied
11 Don’t know
Q60. [SHOW IF EQUIP_GROUP = 8] Have you had any issues with your heat pump
water heater?
1 Yes
2 No

3 Don’t know

Q61. [SHOW IF Q60 = 1] Which of the following issues have you had with your heat
pump water heater? [RANDOMIZE ORDER 1-7] [SELECT ALL THAT APPLY]

It does not heat water as well as expected

It does not heat water as quickly as expected

It costs more to heat water than expected

It is difficult to control

It is too noisy

It require too much maintenance

It has required repairs

Other (please specify). [TEXT ENTRY BOX]

ONO O WN -

Weatherization

Q62. [SHOW IF EQUIP_GROUP = 1] Before or as part of installing the
<EQUIP_TYPE>, did your organization make any changes to weatherize the building or
space, such as air sealing, adding insulation, or upgrading windows?

1 Yes

2 No
3 Don’t know

Q63. [SHOW IF EQUIP_GROUP = 8] Before or as part of installing the
<EQUIP_TYPE>, did your organization make any changes to weatherize the building or
space, such as air sealing, adding insulation, or upgrading windows?

1 Yes

2 No
3 Don’t know

Q64. [SHOW IF EQUIP_GROUP = 1] Some contractors talk to customers about
weatherizing their buildings before installing a heat pump. Did your organization’s
contractor recommend that your organization weatherize the building or space before
installing your <EQUIP_TYPE>, ?

1 The contractor recommended we weatherize our building or space.

2 The contractor said that our building or space was already weatherized enough
and did not recommend more

3 The contractor did not talk about weatherization.

4 Don’t know
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Mass Save Rebate Influence

Q65.

[SHOW IF EQUIP_GROUP = 1 or 8] How likely would your organization have

been to install the new <EQUIP_TYPE> without the rebate offered from Mass Save?
Would you say...

O WN -~

Very likely

Somewhat likely
Neither likely or unlikely
Somewhat unlikely
Very unlikely

Don’t know

Other Heat/Cool Upgrade Plans

Q66.

Does your organization own or occupy any other spaces in Massachusetts?

(Select all that apply) [ALLOW MULTIPLE RESPONSE]

Q67.

AOWON =

Yes, we own and occupy other spaces in Massachusetts

Yes, we own other spaces in Massachusetts that we rent to others

Yes, we pay rent in other spaces

No, we do not own or occupy any other spaces in Massachusetts [MAKE
ANSWER EXCLUSIVE]

Is your organization currently considering any other heating, cooling, or water

heating equipment replacements or new installations at this facility or in any other
facilities that your organization owns or occupies in Massachusetts within the next two
years? (Select all that apply) [ALLOW MULTIPLE RESPONSE]

Q68.

()] w N —

»

~

Yes, replacing heating equipment

Yes, installing heating in a space that currently has no permanent heating
equipment

Yes, replacing cooling equipment

Yes, installing cooling equipment in a space that currently has no permanent
cooling equipment

Yes, replacing water heating equipment

Yes, installing new water heating equipment that is not replacing other water
heating equipment

No [MAKE ANSWER EXCLUSIVE]

Don’t know [MAKE ANSWER EXCLUSIVE]

[IF Q67=1,2,3,4,5, OR 6] What types of heating, cooling, or water heating

equipment is your organization considering installing? [SELECT ALL THAT APPLY]

v

absh wN -

[SHOW IF Q66 = 1,2,3, OR 4]Ducted air source heat pump
[SHOW IF Q66 = 1,2,3, OR 4]Ductless air source heat pump
[SHOW IF Q66 = 1,2,3, OR 4]Ground source heat pump
[SHOW IF Q66 = 1,2,3, OR 4]Water source heat pump
[SHOW IF Q66 = 1,2,3, OR 4]Variable refrigerant flow system
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8

9
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[SHOW IF Q66 = 1,2,3, OR 4]Central air conditioner or chiller

[SHOW IF Q66 = 1,2,3, OR 4]Furnace, boiler, or other fossil fuel heater
[SHOW IF Q66 = 5 or 6] Heat pump water heater

[SHOW IF Q66 = 5 or 6] Gas storage water heater

10 [SHOW IF Q66 = 5 or 6] Gas tankless water heater

11

[SHOW IF Q66 = 5 or 6] Volume water heating

12 [SHOW IF Q66 = 5 or 6] Indirect water heater with boiler
13 Other (please specify) [TEXT ENTRY BOX]
14 Don’t know

Heat Pump Barriers
Space Heating and Cooling

[ASK MODULE IF EQUIP_GROUP = 2,3,4,0r 5]

Q69.

[SHOW IF EQUIP_GROUP = 2 or 5] Does your organization’s space have air

conditioning?

1
2
3

Q70.

Yes

Yes, but only from portable equipment like window air conditioners.
No

[SHOW IF Q31 or Q33=1 (aware of heat pumps or VRF before today) AND

EQUIP_GROUP = 2,3,4,0r 5] Why did your organization choose to install a new
<EQUIP_TYPE> for space conditioning instead of a heat pump system or VRF?
[ALLOW MULTIPLE REPSONSES; SELECT ALL THAT APPLY] [RANDOMIZE ORDER

1-14]

OCoONOOPRWN -

JEE G G QI QI I G
OO, WN-0O

Adding a heat pump system or VRF would cost too much money

Add a heat pump system or VRF would take too much time

Adding a heat pump would have required costly ventilation system upgrades.
My organization was not aware that heat pumps or VRF were an option
The contractor did not mention heat pumps or VRF

The contractor recommended against heat pumps or VRF for heating

The contractor recommended against heat pumps or VRF for cooling

My organization was concerned energy bills would increase

My organization was concerned about heat pump or VRF performance

My organization did not think heat pumps worked well for heating

My organization did not think heat pumps worked well for cooling

My organization is moving and did not want to invest in the space

We could not find a contractor to do the work

My organization rents the space and would not be involved in this decision
Other, please describe [TEXT ENTRY BOX]

Don’t know [MAKE EXLCUSIVE]

Water Heating

Q71.

v

[IF EQUIP_GROUP =6 or 7 AND Q37 = 1 (aware of heat pump water heaters
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before today)] Why did you choose to install your new <EQUIP_TYPE> rather than a
heat pump water heater? [ALLOW MULTIPLE REPSONSES; SELECT ALL THAT
APPLY] [RANDOMIZE ORDER1-14]

1 Adding a heat pump water heater would cost too much money

2 Adding a heat pump water heater would take too much time

3 My organization was not aware heat pump water heaters were an option

4 The contractor did not mention heat pump water heaters.

5 The contractor recommended against heat pump water heaters

6 We would have needed to install a drain for a heat pump water heater

7 My organization was concerned energy bills would increase

8 My organization was concerned about heat pump water heater performance

9 My organization is moving and did not want to invest in the space

10 We could not find a contractor to do the work

11 My organization rents the space and would not be involved in this decision

12 Heat pump water heaters have inadequate capacity.

13 Heat pump water heaters have inadequate output water temperature

14 My space was not adequate or appropriate for a heat pump water heater

15 Other, please describe [TEXT ENTRY BOX]

16 Don’t know [MAKE EXLCUSIVE]

Non-Heat Pump Air Conditioner
[ASK MODULE IF EQUIP_GROUP = 3 or 4]

T4. This next set of questions asks about your equipment that cools your space. It could be
standalone cooling equipment or it could be part of a rooftop unit or another system. For the
following questions, we refer to this equipment as “cooling equipment.”

1 Continue [MAKE HIDDEN]
Q72. [HIDE IF Q19 =1, 2 or 3] Did your new <EQUIP_TYPE> replace older cooling
equipment?
1 Yes
2 No

3 Don't know

Q73. [IF Q72 = 1] What type of cooling equipment did your <EQUIP_TYPE> replace?
1 Central air conditioning

2 Ducted ASHP

3 Ductless ASHP

4 VRF

5 Room/Window AC

6 Chiller

7 Unitary air conditioner or RTU

8 PTAC

9 Other, please specify [TEXT ENTRY BOX]
10 Don't know

Q74. Did your contractor tell your organization that you could install a heat pump that
both heats and cools [IF Q72= 1 (Yes): 'to replace your', IF Q72 = 2 or 3 (No, DK):
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'instead of a new'] cooling equipment?

11
12
13

Q75.

Yes
No
Don't know

[SHOW IF Q74=1] What did your contractor say about installing a heat pump that

both heats and cools?

1

2

My contractor said my organization should consider installing a heat pump instead of
the central air conditioner [SKIP TO Q77]

My contractor advised against installing a heat pump instead of the central air
conditioner

3 Other, please describe [TEXT ENTRY BOX]
4 Don't know
Q76. [SHOW IF Q75= 2] What reason(s) did your contractor give for not installing a
heat pump? Please select all that apply. [RANDOMIZE 1-13, ALLOW MULTIPLE
RESPONSES]
1 A heat pump does not cool as well as other cooling equipment
2 A heat pump would not provide enough heat on the coldest days
3 Our energy bills would increase in the winter
4 Our energy bills would increase in the summer
5 We would need to weatherize the space to heat with a heat pump
6 We would need to install a device to make the heat pump work with our existing

7
8
9
10
11
12
13
14
15

heating system

Our electric panel/service cannot support a heat pump

A heat pump would take too long to get

A heat pump is noisy

A heat pump is unreliable

A heat pump has high maintenance costs

A heat pump costs more to install than other cooling equipment
A heat pump costs more to buy than a other cooling equipment
Other, please describe [TEXT ENTRY BOX]

Don't know [MAKE EXCLUSIVE]

Q77. [SHOW IF Q75= 1] What reason(s) did your contractor give you for installing a heat
pump? [RANDOMIZE 1-11, ALLOW MULTIPLE RESPONSES; SELECT ALL THAT
APPLY]

1
2
3

4
5
6
7
8
9
10

DNIVIR

A heat pump cools as well as or better than other cooling equipment

A heat pump can provide enough heat even on the coldest days

Heating with a heat pump is better for the environment than heating with our existing
heating system

Our electric bill would decrease in the summer

Our oil, propane, or gas bill would decrease in the winter

A heat pump is a more efficient way to cool than other cooling equipment

A heat pump is quieter

A heat pump is reliable

A heat pump has low maintenance costs

It is safer to heat with a heat pump than with our existing heating system (no risk of
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gas leaks)
11 Mass Save offers rebates for heat pumps
12 Other, please describe [TEXT ENTRY BOX]
13 Don't know [MAKE EXCLUSIVE]

Closing

Q78. How much did it cost to install your new <EQUIP_TYPE>?7 Please exclude any

costs that were not directly related to installing your new <EQUIP_TYPE> Your best
estimate is fine.

dollars [NUMERIC ENTRY 0-999999]
888 Don't know
Q79. [SKIP IF Q78=888] How much of $<Q78> cost was just for labor? Your best

estimate is fine. You can respond by either providing a percent or a dollar amount.
% [NUMERIC ENTRY 0-100]
dollars [NUMERIC ENTRY 0-999999]
888 Don't know

Q80. As part of this study, we are better trying to understand the cost structures
around heat pumps and HVAC equipment. Actual project invoices are very helpful to us
in this effort. Would you be willing to submit the invoice for the project installing your new

<EQUIP_TYPE>? As a thank you for the time and effort, we would add $50 to your gift
card, for a total of $150.?

1 Yes
2 No
Q81. Thank you for completing the survey! To what email address should we send the
e-gift card?

[EMAIL OPEN END]
INT99 Please hit "Submit". [Exit survey to https://www.masssave.com]

CO  Completed online [MAKE HIDDEN]
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Appendix K Federal Support for Heat Pump Adoption

K.1 STATUS OF RESIDENTIAL IMPLEMENTATION

Residential IRA Rebates

In 2022, the IRA appropriated $4.275 billion to the U.S. Department of Energy (DOE) to award
grants to state energy offices to develop and implement programs that provide rebates to eligible
LMI households for qualified electrification projects, including heat pumps for space heating and
cooling.™ LMI households are defined as those that have annual incomes up to 150% of the area
median income. Heat pump rebates are to be offered under IRA Section 50122.

The Massachusetts Department of Energy Resources (DOER) will receive $72,809,130 in Home
Electrification Appliance Rebate (HEAR) funding and $73,233,910 in Home Efficiency Rebates
(HER) funding.' DOER plans to prioritize at least 41% of the funds to low- and moderate-income
residents and at least $11.68 million for low- and moderate-income residents of multifamily
buildings.'® Following a public comment period in the spring of 2024, Massachusetts DOER
submitted the application to the DOE in May 2024. The DOE approved the DOER’s application in
October 2024."” Contingent on DOE approval and timelines, the DOER expects to receive funding
from DOE by the end of 2024, with implementation to begin in early 2025.'® As of November 2024,
ten states have launched at least part of their rebate program (Figure 25). Massachusetts is one
of ten states with approved applications that have not yet launched the rebates, while eight states
have pending applications under review by the DOE. The DOE notes that many states are rolling
out their programs incrementally.'®

4 Inflation Reduction Act. Section 50122 High Efficiency Electric Home Rebate Program, pages 583 to 595.
https://www.democrats.senate.gov/imo/media/doc/inflation_reduction_act_of 2022.pdf

15 Massachusetts Department of Energy Resources. “Federal IRA Rebates Overview: HER and HEAR.” November
2023. https://ma-eeac.org/wp-content/uploads/HERS-and-HEAR-Overview-for-EEAC-11-13-23.pdf

6 Massachusetts Department of Energy Resources. “HER and HEAR Federal IRA Home Rebates Overview for Public
Input.” March 1, 2024. https://www.mass.gov/doc/her-and-hear-straw-proposal-for-public-input/download.

7 Application date and approval status determined through monitoring of the DOE tracking tool:
https://www.energy.gov/save/rebates.

8 DOER Submits Initial Applications to the U.S. Department of Energy to Receive Home Energy Rebates Programs
Funding. https://www.mass.gov/info-details/doer-federal-funding-updates-information.

19 U.S. Department of Energy. November 4, 2024. “Power your home — and save money — with Home Energy Rebates.”
https://www.energy.gov/save/rebates.
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Figure 29: Home Energy Rebate Rollout
(Source: DOE. Updated November 4, 2024)
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According to the proposal submitted for public input, the DOER is proposing three programs for
HER and HEAR funding: the Municipal Light Plant Program ($22 million in HER funds), the
Affordable Housing Decarbonization Program ($50 million in HER funds), and the Moderate-
Income Program Enhancement (the full $72.8 million from HEAR). As the IRA funding represents
less than 4% of the residential and low-income Mass Save budget for 2025 to 2027 ($3,876
million),?° the DOER plans to use it to supplement existing Municipal Light Plan (MLP)?" and Mass
Save offerings and maximize support for residents under 80% of Area Median Income (AMI).

The DOE caps HER funds at $4,000 for households with incomes above 80% of AMI and $8,000
for households with income below 80% AMI, with an option to increase rebates for <80% AMI
households. The funding is for existing homes only and requires a home energy assessment.
DOER plans to use $50 million of HER funding to support deep energy retrofits in affordable
housing by expanding existing DOER programs and leveraging multiple funding sources outside
of HER. The other HER funding ($22 million) is targeted to one- to -four-unit housing in

20 Mass Save. “The Massachusetts 2025-2027 Energy Efficiency and Decarbonization Plan.” October 31, 2024.
https://ma-eeac.org/wp-content/uploads/Exhibit-1-2025-2027-Three-Year-Plan.pdf.
21 For municipal customers, who not served by the PAs’ programs offered under the Mass Save umbrella.
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communities served by Municipal Light Plans (MLP-HER) for customers not served by the Mass
Save program. The DOER proposes to leverage matching funds from the Municipal Light Plans
and the Regional Greenhouse Gas Initiative (RGGI) and will pair the funding with a DOER-funded
financing package similar to the Mass Save Heat Loan. The program design builds on the Home
Energy Market Value Performance (Home MVP) Program, a prior demonstration-scale program
administered by DOER from 2018 to 2020 that served 500 homes.

HEAR funding will be used to optimize participation by moderate-income customers (61% — 80%
AMI). These customers can choose either HEAR or Mass Save rebates to maximize incentives.??
Households with incomes less than 150% AMI are eligible for 100% of project costs (up to $8,000
for heat pumps).?

In a multifamily building, an individual household may claim a rebate for a heat pump installed in
their dwelling unit. Alternately, the owner or an eligible entity representative of a low- or moderate-
income multifamily building may claim a rebate for heat pumps installed in multiple dwelling units
within the building. Households within the multifamily building can pool rebates to fund central
heat pumps if the upgrades benefit individual dwelling units in addition to a common area. To
qualify for up to 100% of the qualified multifamily project cost, at least 50% of the residents of
occupied units must have incomes less than 80% of the AMI. If at least 50% of the residents have
incomes of 81% to 150% of the AMI, the rebate cannot exceed 50% of the qualified project cost.

Massachusetts DOER expects rebates to be available in early 2025. However, there is a
possibility that this timeline will change depending on the new administration’s priorities. While
President-elect Trump campaigned on repealing the IRA, some of the funding has already been
committed.?* Furthermore, some Republican lawmakers have already spoken publicly about their
support for IRA-funded investments in their districts.?®

Residential Tax Credits

The IRA also expanded residential tax credits for home energy efficiency improvements, including
heat pumps. While only LMI households are eligible for rebates under Section 50122, all
homeowners are eligible for tax credits. Starting in January 2023, homeowners can claim a tax
credit of up to 30% of the cost of the heat pump and installation, up to $2,000, with no lifetime
limit. Previously, the available tax credit for heat pumps was $300 (or 30% of the cost for

22 Massachusetts Department of Energy Resources. “HER and HEAR Federal IRA Home Rebates Overview for Public
Input.” March 1, 2024. https://www.mass.gov/doc/her-and-hear-straw-proposal-for-public-input/download.

23 Department of Energy, State & Community Energy Programs. “Home Energy Rebates Frequently Asked Questions.”
https://www.energy.gov/scep/home-energy-rebates-frequently-asked-questions. Accessed 11/9/2024.

24 Kyle Gargaro. “What Trump’s Election Means for HVAC Tax Credits and Incentives.” ACHR News.
https://www.achrnews.com/blogs/17-opinions/post/163682-what-trumps-election-means-for-hvac-tax-credits-and-
incentives.

25 Miranda Jeyaretnam and Saijel Kishan. August 5, 2024. “Red-State Republicans Say They'll Defend Biden-Era
Green Jobs.” https://www.bloomberg.com/news/articles/2024-08-05/red-state-republicans-say-they-ll-defend-biden-
era-green-jobs?sref=XCtcbgbo.
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geothermal heat pumps) and was limited to a lifetime maximum of $500 for all home energy-
efficiency improvements.?®

Funds appropriated under Section 50122 shall remain available until September 30, 2031.
New England Heat Pump Accelerator Coalition

In July 2024, the EPA selected a five-state coalition (Connecticut, Massachusetts, Maine, New
Hampshire, and Rhode Island) to receive a $450 million award to rapidly accelerate the adoption
of cold-climate heat pumps in single-family and multifamily residential buildings across the
region.?” Massachusetts expects to receive $100 million of the award funding, provided through
the competitive portion of the Climate Pollution Reduction Grants, a program of the Inflation
Reduction Act.?® The EPA expects funding to be delivered by the end of 2024. The timeline for
implementation of the funding has not yet been announced.

In January 2024, Massachusetts joined eight other states in announcing a goal to have heat
pumps account for at least 65% of residential-scale heating, air conditioning, and water heating
sales for 2030 and 90% for 2040.2° The Accelerator will provide funding towards that goal through
three program pillars: a Market Hub, which will provide midstream incentives, contractor training,
and workforce development in underserved communities; an Innovation Hub, to overcome
barriers for low- and moderate-income households and underserved communities, and a
Resource Hub to share data and resources across the region.*°

K.2 ST1ATUS OF IRA C&I IMPLEMENTATION
C&I Tax Credits

As of November 2024, the biggest influence on the C&l markets from the IRA has been the
expansion of the 179D Tax Deduction which went into effect on January 1, 2023.3" This allows
building owners to claim a tax deduction for installing measures to improve energy efficiency such
as heat pumps. Specifically, the IRA increased the maximum 179D tax deduction from $1.80 per
square foot of building area to $5 per square foot of building area. To earn the maximum deduction

26 Department of Energy Office of Policy. December 21, 2022. “Making Our Homes More Efficient: Clean Energy Tax
Credits for Consumers.” https://www.energy.gov/policy/articles/making-our-homes-more-efficient-clean-energy-tax-
credits-consumers.

27 United States Environmental Protection Agency. “States of Connecticut, Maine, Massachusetts, New Hampshire,
and Rhode Island.” https://www.epa.gov/inflation-reduction-act/states-connecticut-maine-massachusetts-new-
hampshire-and-rhode-island.

28 The Commonwealth of Massachusetts. July 22, 2024. “Healey-Driscoll Administration Celebrates $450 Million EPA
Award to Rapidly Accelerate Adoption of Heat Pumps.” https://www.mass.gov/news/healey-driscoll-administration-
celebrates-450-million-epa-award-to-rapidly-accelerate-adoption-of-heat-pumps.

29 “Accelerating the Transition to Zero-Emission Residential Buildings: Multistate Memorandum of Understanding.”
January 2024. https://media.wbur.org/wp/2024/02/buildings-mou-final-with-signatures.pdf

30 “New England Heat Pump Accelerator Workplan.”

https://media.wbur.org/wp/2024/07/Workplan NEAccelerator Final-Application-1-PROGRAM-SUMMARY .pdf.

31 Inflation Reduction Act. Section 13303 Energy Efficient Commerical Buildings Deduction, pages 346 to 365.
https://www.democrats.senate.gov/imo/media/doc/inflation_reduction_act of 2022.pdf
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per square foot, projects must achieve 50% energy savings based on an existing Energy Use
Intensity (EUI) baseline and meet specific labor requirements. Additionally, the IRA allowed
participants to transfer the tax deduction to taxpaying project designers, thus making the benefits
of the to be available to non-taxpaying entities via passed-through discounts on project prices.
Participants can apply the deduction in the first year of the project. The actual value of the
deduction depends on the taxpayer’s tax bracket.

IRA Clean Construction & Climate Pollution Reduction Grants Programs

Massachusetts grants for GSA buildings upgrades. The IRA also provided funding to the
Government Services Administration (GSA) and the Environmental Protection Agency (EPA) to
use in supporting heat pump installation in commercial buildings starting in 2023. The GSA
received $250 million for measures to help convert their buildings into high performance green
buildings.*? As of November 2024, there were five individual projects receiving this funding in
Massachusetts. Three of the five projects included updates to HVAC systems which could include
heat pumps.

Massachusetts grants for tribes, government agencies, and municipalities. The EPA received $27
billion from the IRA for use across many programs serving federal, state, municipal, tribal, and
non-profit entities. Said grants could fund heat pump installations. The EPA has announced seven
grantees of the IRA-funded Climate Pollution Reduction Grants program.3® These grantees
include Massachusetts Tribes and government agencies. It is unclear if the awarded grants will
be used for heat pump installations. In November 2023, the EPA launched the Community
Change Grants Program with $2 billion in IRA funding. This program aims to reduce pollution and
increase community climate resilience. The city of Springfield, MA, won a grant from this funding
source in 2023. Springfield’s potential plans for electrification with heat pumps include retrofitting
30 one- to four-unit homes to reduce energy use and improve indoor air quality and supporting a
workforce development program for HVAC-R technicians. Other activities include converting two
city-owned buildings to non-grid clean energy sources and expanding their use as community
resilience hubs and emergency shelter locations.

DOE Renew Americas Schools

Lastly, in 2024, Lowell Public Schools received a grant from the Renew America’s Schools
program from the Department of Energy to upgrade its buildings and HVAC systems. In 2023,
Natick Public Schools received a grant from Renew America’s Schools as well.

32 Inflation Reduction Act Section 60502 Assistance for Federal Buildings, pages 706 to 707.
https://www.democrats.senate.gov/imo/media/doc/inflation_reduction_act of 2022.pdf
3 Inflation Reduction Act. Section 60114 Climate Pollution Reduction Grants, pages 687 to 691.
https://www.democrats.senate.gov/imo/media/doc/inflation _reduction act of 2022.pdf
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K.3 TIMELINE OF IRA IMPLEMENTATION

Table 3 shows the timeline of IRA implementation to date. Residential rebates are not expected
to be available in most states until autumn 2024 at the earliest.

Table 3: Timeline of IRA Implementation

Date Activity

August 2022 IRA was signed

January 2023 Expanded 179D Tax Deduction went into effect for C&l buildings
Expanded tax credits went into effect for efficient residential equipment, including heat
pumps
Residential Request for Information (RFI) released

March 2023 Responses to Residential RFI due

July 2023 DOE released residential program requirements and application instructions

December 2023 DOE released additional guidance to assist states in applying for and implementing
residential IRA funding

March 2024 MA DOER held a public input section on the HER and HEAR funding

May 2024 MA DOER submitted application to the DOE

October 2024 DOE approved MA'’s application

Early 2025 (TBD) MA DOER expects implementation to begin in early 2025.

Continuous Grants awarded for Climate Pollution Reduction Grants, Renew America’s Schools, and

Assistance for Federal Buildings on an ongoing basis.
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