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Executive Summary 
This report presents the interim results from the Residential Heat Pump Non-Energy Impact Study 
(study number MA21X21-E-RHPNEI). The Cross-Cutting Non-Energy Impacts evaluation team, 
led by NMR Group, Inc., with the support of Three3 and DNV, prepared this interim report for the 
Massachusetts Program Administrators (PAs).1 The study presents adjustments to the mini-split 
heat pump and centrally ducted heat pump NEI values for heating, cooling, and total heating and 
cooling that the evaluation team recommends the PAs make on an interim basis.  

These interim results leverage the findings from Task 1 of this study, which assessed and updated 
the NEI values for heat pump equipment that the PAs currently claim. This interim report provides 
the PAs with updated NEI values to claim on an interim basis in 2023 in their electric benefit cost 
ratio (BCR) model, until new NEI estimates in the final report can replace them. The interim NEI 
values also apply to comparable heat pump measures offered through low- and moderate -income 
program offerings.2 This interim report is a modified version of the Task 1 memo dated April 4, 
2022, which presented the assessment of the applicability of existing NEIs from non-heat pump 
heating and cooling equipment to residential heat pumps.3  

The NMR evaluation team will produce a subsequent, final report that will present any new NEI 
values identified in subsequent research tasks and may replace the interim NEI values presented 
in this report. The final report will be completed in time to present NEI values recommended for 
use beginning in 2024. The final report will include findings from an ongoing, detailed literature 
review that is identifying and (when possible) monetizing NEIs related primarily to health and 
safety. The literature review includes a Connecticut heat pump NEI report that is in progress and 
expected to be finalized and made public in 2022. The Connecticut heat pump NEI report includes 
several monetized NEIs that the evaluation team recommends the PAs consider reviewing for 
potential adaptation to Massachusetts once the Connecticut report is final and publicly available.  

STUDY OVERVIEW 

Study Objectives 
The primary goals of this study were to use secondary data to (1) identify and propose updates 
to the monetized NEI values associated with existing heating and cooling equipment and (2) 

 

 
1 The PAs comprise Berkshire Gas, Cape Light Compact, Eversource, Eversource Gas of Massachusetts, Liberty 
Utilities, National Grid, and Until. 
2 The team recommends a follow-up study to more systematically assess the applicability of these NEIs to low- and 
moderate-income program offerings 
3 This research task was designed to ensure that updated NEI values would be available for the PAs’ 2023 reporting 
timeline, while balancing the timeline requirements to fully evaluate and monetize new NEIs and potentially leverage 
key NEI research that is on-going in Connecticut. While not ideal for applying values in 2023, this allows the use of 
relevant secondary data and potentially avoids the need for primary data collection to monetize impacts from key NEIs 
such as thermal comfort. 

ES 
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quantify and monetize new participant NEIs associated with the PAs’ residential heat pump 
initiatives that the PAs do not currently claim, particularly health- and safety-related NEIs. Another 
goal was to identify NEIs that may exist but would require primary research, or new secondary 
research, to monetize them. This interim report presents the results related to the first goal only. 
Results related to the second goal will be presented in the final report. 

Methodology 
For this interim report of NEI values recommended for residential heat pump measures on an 
interim basis, there were two evaluation activities: 

(1) The team reviewed the NEIs currently claimed by the PAs for heat pump measures4 and for 
non-heat pump heating and cooling measures. Our review focused on the PAs’ market-rate 
programs with similar heating and cooling measures. The team reviewed how the NEIs for other 
HVAC measures were developed and assessed which NEIs are applicable to heat pump 
measures. Based on the measure-level incidence rate adjustments to the results of the 2011 
study, the team believes it is reasonable to expect the NEIs for heat pumps to be no lower than 
that for other heating systems.  

(2) The team used the 2021 Energy Optimization Fuel Displacement Impact and Process Study 
(MA20R24-B-EOEVAL) 5  to map heat pump to non-heat pump systems for each energy 
optimization measure and determine adjustments to the NEIs based on use cases and 
parameters that can differ across heat pump installations, including the following:  

• Displacement6: full or partial 

• Baseline systems and fuel: heating natural gas/oil/propane or electric resistance heat 

• Early replacement (ER) vs. Replace on Failure (ROF)  

• Baseline cooling: ducted, window, wall unit, or none 

• Added cooling and heating for previously unconditioned spaces 

• Housing type: single-family (SF), multifamily (MF) 

RECOMMENDATIONS 
Recommendation. The team recommends applying the NEI values detailed in Table 1 to mini-
split heat pumps, centrally ducted heat pumps, and ground source heat pumps for heating and 
cooling, and air-to-water heat pumps for heating only, on an interim basis. These are based on 

 

 
4  The NEIs that PAs currently claim for heat pumps are limited to heat pump-to-heat pump and electric resistance-to-
heat pump measures. The PAs do currently not claim any NEIs for fuel-switching heat pump measures (i.e. fossil fuel 
system-to-heat pump).  
5 https://ma-eeac.org/wp-content/uploads/MA20R24-B-EOEval_Fuel-Displacement-Report_2021-10-13_Final.pdf  
6 Full displacement refers to installations in which customers remove their existing fossil fuel or electric resistance 
baseline heating system and replaces all space heating loads with heat pumps, either for their whole home or for 
specific heating zones throughout their home. Partial displacement refers to installations in which the existing fuel-fired 
system is left in place, and either one or multiple heat pumps are installed and displace the use of existing systems for 
part of the year.   

https://ma-eeac.org/wp-content/uploads/MA20R24-B-EOEval_Fuel-Displacement-Report_2021-10-13_Final.pdf
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adjustments to NEI values that the PAs currently claim for heating and cooling equipment, with 
consideration given to the various baseline displacement scenarios that can occur with heat pump 
equipment.7 The team also recommends applying the same NEIs to comparable heat pump 
measures offered through low- and moderate-income program offerings. The team further 
recommends a follow-up study to more systematically assess the applicability of these NEIs to 
low- and moderate-income program offerings. 

Table 1: Interim Adjusted NEI Values for Heat Pumps (Annual Value per Measure 
and per Ton)  

 

 
7 Adjusted NEI value for cooling per measure, shown in Table 1, is the same for all BCR IDs because it was not possible 
to develop differentiated values based on the existing NEI estimates for cooling measures. 

BCR 
ID 

Measure, 
Energy 

Optimization 
Fuel 

Displacement 

Adjusted NEI 
Value for 

Heating per 
Measure 

Adjusted 
NEI Value 

for Cooling 
per 

Measure 

Adjusted 
Total NEI 
Value per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
Total NEI 
Value per 

Ton 

E19A2
c270  

Mini-Split HP 
Integrated Controls 

Retrofit Oil 
$57.84 $8.98 $66.82  N/A N/A  

E19A2
c269  

Mini-Split HP 
Integrated Controls 
Retrofit, Propane 

$57.84 $8.98 $66.82  N/A N/A  

E19A2
c266  

Central Ducted HP 
Partially Displacing 
Existing Furnace, 

Oil 

$49.87 $8.98 $58.85  3.7 $15.91  

E19A2
c265  

Central Ducted HP 
Partially Displacing 
Existing Furnace, 

Propane 

$49.87 $8.98 $58.85  3.7 $15.91  

E19A2
c272  

Central Ducted HP 
Fully Displacing 

Existing Furnace, 
Oil 

$99.74 $8.98 $108.72  4.7 $23.13  

E19A2
c271  

Central Ducted HP 
Fully Displacing 

Existing Furnace, 
Propane 

$99.74 $8.98 $108.72  4.7 $23.13  

E19A2
c268  

Mini-Split HP with 
Integrated Controls 
Partially Displacing 
Existing Boiler, Oil 

$57.84 $8.98 $66.82  2.8 $23.86  

E19A2
c267  

Mini-Split HP with 
Integrated Controls 
Partially Displacing 

Existing Boiler, 
Propane 

$57.84 $8.98 $66.82  2.8 $23.86  

E19A2
c273  

Mini-Split HP with 
Integrated Controls 

Fully Displacing 
Existing Boiler, Oil 

$96.40 $8.98 $105.38  3.9 $27.02  

E19A2
c274  

Mini-Split HP with 
Integrated Controls 

Fully Displacing 
$96.40 $8.98 $105.38  3.9 $27.02  
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BCR 
ID 

Measure, 
Energy 

Optimization 
Fuel 

Displacement 

Adjusted NEI 
Value for 

Heating per 
Measure 

Adjusted 
NEI Value 

for Cooling 
per 

Measure 

Adjusted 
Total NEI 
Value per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
Total NEI 
Value per 

Ton 
Existing Boiler, 

Propane 

E19A2
c256  

Mini-Split HP Fully 
Displacing Electric 

Resistance 
$96.40 $8.98 $105.38  2.0 $52.69  

E19B1
a274  

Custom Heat 
Pumps, Displacing 

Electric Heat 
(Multifamily) 

$96.40 $8.98 $105.38  1.0 $105.38  

EA2c2
90 

Air-to-Water Heat 
Pump Displacing 

Oil Heat 
$96.40 $0 $96.40  4.0 $24.10  

EA2c2
91 

Air-to-Water Heat 
Pump Displacing 

Propane Heat 
$96.40 $0 $96.40  4.0 $24.10  

EA2c2
92 

Closed Loop GSHP 
Displacing Oil Heat $99.74 $8.98 $108.72  4.0 $27.18 

EA2c2
93 

Closed Loop GSHP 
Displacing Propane 

Heat 
$99.74 $8.98 $108.72  4.0 $27.18 

EA2c2
94 

Open Loop GSHP 
Displacing Oil Heat $99.74 $8.98 $108.72  4.0 $27.18 

EA2c2
95 

Open Loop GSHP 
replacing Propane 

Heat 
$99.74 $8.98 $108.72  4.0 $27.18 

GA2c0
69 

MSHP Integrated 
Controls Retrofit, 

Gas 
$40.47 $8.98 $49.45  N/A N/A  

GA2c0
70 

Central Ducted 
Heat Pump 

Partially Displacing 
Existing Furnace, 

Gas 

$46.03 $8.98 $55.01  3.7 $14.87  

GA2c0
71 

Central Ducted 
Heat Pump Fully 

Displacing Existing 
Furnace, Gas 

$92.07 $8.98 $101.05  4.7 $21.50  

GA2c0
72 

MSHP with 
Integrated Controls 
Partially Displacing 
Existing Boiler, Gas 

$40.47 $8.98 $49.45  2.8 $17.66  

GA2c0
73 

MSHP Fully 
Displacing Existing 

Boiler, Gas 
$80.94 $8.98 $89.92  3.9 $23.06  

GA2c0
74 

Air-to-Water Heat 
Pump Displacing 

Existing Boiler, Gas 
$80.94 $0 $80.94  4.0 $20.24  

GA2c0
75 

Closed Loop GSHP 
Replacing Furnace, 

Gas 
$92.07 $8.98 $101.05  4.0 $25.38  

GA2c0
76 

Open Loop GSHP 
Replacing Furnace, 

Gas 
$92.07 $8.98 $101.05  4.0 $25.38  
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a Based on the 2021 Energy Optimization Fuel Displacement Impact and Process Study (MA20R24-B-EOEVAL). For 
the air-to-water HP and GSHP systems, average tonnage was assumed to be 4.0, which reflects the tonnage 
assumption currently used by the PAs for such systems. For the other natural gas-to-heat pump conversion 
measures, the corresponding tonnage from a similar propane-to-heat pump conversion measure was used. The PAs 
do not currently have the tonnage size for integrated controls retrofit measures and are handling such measures as 
whole home savings measures.  
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1 
Section 1 Introduction 
This report presents the interim results from the Residential Heat Pump Non-Energy Impact Study 
(study number MA21X21-E-RHPNEI). The Cross-Cutting Non-Energy Impacts evaluation team, 
led by NMR Group, Inc., with the support of Three3 and DNV, prepared this interim report for the 
Massachusetts Program Administrators (PAs).8  

The study presents adjustments to the NEI values that the evaluation team recommends the PAs 
make on an interim basis for heating and cooling with mini-split heat pumps, centrally ducted heat 
pumps, and ground source heat pumps and for heating only for air-to-water heat pumps. 
Throughout the report, these measures are referred to collectively as heat pumps. 

These interim results leverage the findings from Task 1, which assessed and updated the NEI 
values for heat pump equipment that the PAs currently claim. This interim report provides the PAs 
with updated NEI values to claim on an interim basis in 2023 in their electric benefit cost ratio 
(BCR) model until new NEI measurements can replace them. This report is a modified version of 
the Task 1 memo dated April 4, 2022, which presented the assessment of the applicability of 
existing NEIs from non-heat pump heating and cooling equipment to residential heat pumps.9   

The NMR evaluation team will submit a subsequent, final report in October 202210 that will present 
any new NEI values identified in subsequent research tasks and may replace the interim NEI 
values presented in this report. The final report will present NEI values recommended for use 
beginning in 2024. 

1.1 STUDY OBJECTIVES, BACKGROUND, AND METHODS 
The primary goal of this study was to use secondary data to (1) identify and propose updates to 
the monetized NEI values associated with existing heating and cooling equipment and (2) quantify 
and monetize new participant NEIs associated with the PAs’ residential heat pump initiatives that 
the PAs do not currently claim, particularly health- and safety-related NEIs. Another goal was to 
identify NEIs that may exist but would require primary research, or secondary research that is not 
currently available, to monetize them. This interim report presents the results related to the first 
goal only. Results related to the second goal will be presented in the final report. 

The NEI values for heat pumps presented here are a fraction of those for other heating systems 
in the 2022 – 2024 electric BCR models. This disparity is due to the method used to estimate 

 

 
8 The PAs comprise Berkshire Gas, Cape Light Compact, Eversource, Eversource Gas of Massachusetts, Liberty 
Utilities, National Grid, and Until. 
9 This research task was designed to ensure that updated NEI values would be available for the PAs’ 2023 reporting 
timeline, while balancing the timeline requirements to fully evaluate and monetize new NEIs and potentially leverage 
key NEI research that is on-going in Connecticut. While not ideal for applying values in 2023, this allows the use of 
relevant secondary data and potentially avoids the need for primary data collection to monetize impacts from key NEIs 
such as thermal comfort. 
10 If the on-going Connecticut heat pump NEI report is not finalized by October 2022 the PAs may want to consider 
delaying the final report until after the Connecticut report is final.  
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measure-level NEIs in the Massachusetts 2011 Residential and Low-Income NEI evaluation.11 In 
the 2011 study, while NEIs were estimated at the participant level, multiple combinations of 
measures were installed in participants’ homes. For example, heating systems, insulation, air 
sealing, windows, and duct sealing are among the measures that contribute to increased thermal 
comfort of a home, but not all homes received the same measures or combination of measures.  

The allocation of NEIs to individual measures in the 2011 study was a multi-step process. First, 
the 2011 study evaluation team calculated the per-participant average value of each NEI. Next, 
the study team determined whether a measure reasonably contributes to an individual NEI. Then, 
the evaluation team calculated the average percentage of bill savings for each measure that 
contributes to an NEI. For example, air sealing represents, on average, 8% of the total bill savings 
from all measures that contribute to Thermal Comfort, while heating systems represent 39% of 
these bill savings. Next, the evaluation team assigned a portion of a given NEI value to an 
individual measure based on the average energy bill savings for which the measure is responsible 
across all participants. 

The NMR evaluation team developed the interim report NEI values recommended in this study 
for interim use with residential heat pump measures based on two evaluation activities: 

(1) The team reviewed the NEIs currently claimed by the PAs for heat pump measures and for 
non-heat pump heating and cooling measures. Our review focused on the PAs’ market-rate 
programs with similar heating and cooling measures. The team reviewed how the NEIs for other 
HVAC measures were developed and made an assessment as to which NEIs are applicable to 
heat pump measures. Based on the measure-level incidence rate adjustments to the results of 
the 2011 study, the team believes it is reasonable to expect the NEIs for heat pumps to be no 
lower than that for other heating systems.  

(2) The team used the 2021 Energy Optimization Fuel Displacement Impact and Process Study 
(MA20R24-B-EOEVAL) 12  to determine adjustments to the NEIs based on use cases and 
parameters that can differ across heat pump installations, including the following:  

• Displacement13: full or partial 

• Baseline systems and fuel: heating oil/propane or electric resistance heat 

• Early replacement (ER) vs. Replace on Failure (ROF)  

 

 
11 NMR. 2011. Massachusetts Special and Cross Sector Studies Area, Residential and Low-Income Non-Energy 
Impacts (NEI) Evaluation. Report prepared for the Massachusetts Electric and Gas Program Administrators. August 
15. Accessed from  
https://ma-eeac.org/wp-content/uploads/Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-1.pdf 
12 Guidehouse. 2021. Energy Optimization Fuel Displacement Impact and Process Study (MA20R24-B-EOEVAL). 
August 13. Access from  
https://ma-eeac.org/wp-content/uploads/MA20R24-B-EOEval_Fuel-Displacement-Report_2021-10-13_Final.pdf  
13 Full displacement refers to installations in which customers remove their existing fossil fuel or electric resistance 
baseline heating system and replaces all space heating loads with heat pumps, either for their whole home or for 
specific heating zones throughout their home. Partial displacement refers to installations in which the existing fuel-fired 
system is left in place, and either one or multiple heat pumps are installed and displace the use of existing systems for 
part of the year.   
 

https://ma-eeac.org/wp-content/uploads/MA20R24-B-EOEval_Fuel-Displacement-Report_2021-10-13_Final.pdf
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• Baseline cooling: ducted, window, wall unit, or none 

• Added cooling and heating for previously unconditioned spaces 

• Housing type: SF, MF 

1.2 RATIONALE FOR ADJUSTING HEAT PUMP NEIS WITH EXISTING HVAC 
MEASURE NEIS 

The basis for the residential market-rate NEI values the PAs currently claim is research that was 
conducted for the 2011 Residential and Low-Income NEI evaluation14 and updated in memos in 
2013, 2017, and 2018.15 NEI values for heat pumps are a fraction of those for other heating 
systems in the 2022 – 2024 electric BCR models. For example, residential furnaces and 
residential boilers claim annual NEIs of $99.74 and $96.40 per participant, respectively, while 
residential retail heat pumps and residential retail ductless mini-split heat pumps claim annual 
NEIs of $8.11 and $4.21 per participant (Table 3). However, these NEI values consider both the 
heating and cooling implications of heat pumps, which suggests the NEIs are undervalued. 
Residential heat pump NEIs are currently less than those for Residential Retail Central Air 
Conditioners ($8.98 per participant per year), which are only attributed to benefits from cooling. 

The disparity between the NEI values for heat pumps and other heating systems is due to the 
method used to allocate measure-level NEI values in the 2011 Residential and Low-Income NEI 
evaluation. The 2011 study included a stratified sample of residential and low-income residential 
program participants, based on the measures installed in their homes. The three strata were 
defined as homes retrofitted with shell measures, with heating and cooling measures, or with shell 
plus heating and cooling measures. Using PA data on the estimated energy savings associated 
with each efficiency measure installed, the 2011 study estimated annual bill savings for each 
program participant in the sample.  

The 2011 study used a Relative Valuation (RV) method to monetize NEIs of thermal comfort, 
home durability, health benefits, and equipment maintenance the PAs currently claim. The RV 
method asks respondents the value of the NEI relative to a starting point; in this case, the bill 
savings from a program. Survey respondents estimated an annual value for the NEIs in relation 
to their annual energy bill savings, either as a dollar amount or as a percentage of energy 
savings.16 

 

 
14 14 NMR. 2011. Massachusetts Special and Cross Sector Studies Area, Residential and Low-Income Non-Energy 
Impacts (NEI) Evaluation. Report prepared for the Massachusetts Electric and Gas Program Administrators. August 
15. Accessed from  
https://ma-eeac.org/wp-content/uploads/Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-1.pdf  
15 https://ma-eeac.org/wp-content/uploads/HVAC-Replace-on-Failure-Non-Energy-Impacts-Memo-7.15.13.pdf 
https://ma-eeac.org/wp-content/uploads/TXC29-MA-MR-MF-NEI-Phase-I-memo-FINAL-033018.pdf  
https://ma-eeac.org/wp-content/uploads/TXC57_NEI-Reference-Table-Memo_19OCT2018.pdf   
16 The survey first asked homeowners if they believed their home had a particular NEI, and whether it was positive or 
negative. Taking the Thermal Comfort NEI as an example, respondents were asked if they believed their home, 
because of the energy efficiency improvements, was more comfortable than before, less comfortable, or no different in 
 

https://ma-eeac.org/wp-content/uploads/Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-1.pdf
https://ma-eeac.org/wp-content/uploads/HVAC-Replace-on-Failure-Non-Energy-Impacts-Memo-7.15.13.pdf
https://ma-eeac.org/wp-content/uploads/TXC29-MA-MR-MF-NEI-Phase-I-memo-FINAL-033018.pdf
https://ma-eeac.org/wp-content/uploads/TXC57_NEI-Reference-Table-Memo_19OCT2018.pdf
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Because multiple measures contributed to a given NEI, the 2011 study allocated the NEI values 
to each measure in proportion to the average bill savings from the measure in the sample of 
survey respondents. Computation of a specific NEI’s dollar values began with calculating the 
average portion of bill savings attributed to each measure for an individual NEI. As a first step, 
the 2011 study determined whether a measure reasonably contributes to an individual NEI. For 
example, air sealing, insulation, and heating systems contribute to the thermal comfort of a home. 
Next, the team calculated the average percentage of bill savings for each measure that 
contributes to a NEI. For example, for the non-low-income sample insulation represented, on 
average, 20% of the total bill savings from measures that contribute to thermal comfort across all 
participants, while heating systems represented 39% of those bill savings. 

At the time of the 2011 study, heat pumps were a rare measure and accounted for a small share 
of the savings (4% for thermal comfort, for example). Heat pumps were also grouped separately 
from other heating systems because unlike furnaces and boilers, for example, the evaluation team 
did not have data clearly showing that heat pumps displaced existing heating systems. As a result, 
heat pumps accounted for a very small share of the bill savings and in turn allocated a small share 
of the NEIs. 

A measure’s contribution to total savings across all participants would, in part, be driven by the 
incidence rate of the measure (i.e., the percentage of participants with the measure). In the 2011 
study, only 4% of the participants installed heat pumps compared to 52% of the participants who 
installed other heating systems. Table 2 presents the thermal comfort NEI calculations based on 
the data from the 2011 study. These calculations factor in the measure incidence rates to estimate 
the NEI for participants that installed the measure. The column “NEI per measure across all 
homes” shows the original measure-level thermal comfort NEI estimate from the 2011 study for 
heat pumps and heating systems. The NEI per measure for participants that installed the measure 
is calculated as the NEI per measure across all participants divided by the measure incidence 
rate. After factoring in the difference in measure incidence rates, the thermal comfort NEI for 
participants that installed heat pumps ($115.03) would be slightly higher than the thermal comfort 
NEI for participants that installed other heating systems such as furnaces or boilers ($92.72). 

Table 2: Thermal Comfort NEI Calculations with Incidence Rate Adjustments 

Measure 
NEI per measure 
for participants 

that installed the 
measure 

Measure incidence rate 
NEI per measure 

across all 
participants 

Heat pumps $115.03 4.39% $5.05 
Heating systems $92.72 52.45% $48.63 

We cannot draw strong conclusions from the 2011 study for heat pump NEIs because only six 
respondents had a heat pump installed. But based on the estimates shown in Table 2, it would 

 

 
its comfort level (in terms of temperature and draftiness). Those who believed there was a change in comfort were 
asked to place a value per year on the change, with a choice of expressing the value in dollars or as a percentage of 
energy savings. NEI values for those who believed there was no change in the comfort level of their home were set to 
zero. 
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be reasonable to expect the NEIs for heat pumps to be no lower than that for other heating 
systems. Therefore, the team believes that NEIs attributable to non-heat pump heating systems 
are also attributable to heat pumps, with the caveat that heat pump NEIs should be adjusted 
based on how much of the existing heating system they displace. In other words, if a heat pump 
fully replaces an existing furnace or boiler, the value of the heat pump NEIs should be the same 
as the value the PAs can claim for a new, high-efficiency furnace or boiler. If a heat pump partially 
displaces an existing system, the NEIs should be adjusted by the percentage of displacement. 
For example, if a heat pump displaces 75% of the heating load of an existing furnace, the PAs 
should claim 75% of the NEI value that they can claim for a high-efficiency furnace replacing an 
existing furnace.  
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2 
Section 2 Heating NEIs 

2.1 HEATING SYSTEM NEIS CURRENTLY CLAIMED BY THE PAS  
Table 3 summarizes NEI values for market-rate residential heating equipment that the PAs are 
planning to claim in the 2022 – 2024 plan term, derived from Benefit Cost Ratio (BCR) models.17,18 
We selected the non-heat pump heating equipment measures based on the replacement 
scenarios in the Energy Optimization and Fuel Displacement Impact and Process study. 

While the BCR model includes more specific variations for heating equipment measures, such as 
residential combination boilers and combination condensing furnaces, we limited our NEI 
comparison to the heating equipment types that align with the heat pump replacement scenarios 
(i.e., residential boiler and residential furnace). In the case of electric resistance heating, the PAs 
do not claim any NEIs. In cases where heat pumps are replacing electric resistance heating 
systems, we assume the comparable non-heat pump system for which the PAs claim NEIs is a 
boiler, as these equipment types do not typically include ducted distribution systems. We 
acknowledge this assumption primarily considers electric baseboard systems and not electric 
furnaces; however, the displacement scenarios do not distinguish between these electric 
resistance systems. In absence of these details, we selected the more conservative boiler NEI.19 

See Section 2.2 for details on the specific heat pump replacement scenarios for heating systems. 

 

 
17 https://ma-eeac.org/plans-updates/  
18 NEI values from the draft 2022 – 2024 plan and BCR models were used for reporting in this report. These values 
had not been finalized as of the date of this report. If any of these values change, we will update them in this interim 
report and incorporate the updated results in the final report. However, we do not anticipate any changes to the BCR 
model values that would impact the recommendations and methods used to update the heat pump NEI values as 
discussed in this report. 
19 Note that a heat pump displacing electric resistance heat generates much larger energy savings than a boiler 
efficiency measure. If the NEIs are proportional to energy savings, the team’s adjusted NEI estimates for heat pumps 
replacing electric resistance heating systems would be more conservative than heat pumps replacing fossil fuel-fired 
heating systems. 

https://ma-eeac.org/plans-updates/
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Table 3: NEIs PAs Currently Claim for Residential Heating Systems (Annual Value 
per Measure) 

 
Residential 

Boiler 
Residential 

Furnace 
Residential  
Boiler, Gas 

Residential  
Furnace, 

Gas 

Residential 
Retail 

Ductless 
MSHPa,b 

Residential 
Retail Heat 

Pumpa,b 

Thermal Comfort $35.77 $36.35  $33.07   $35.01  -- -- 
Home Durability $11.25 $11.53  $9.95   $10.88  -- -- 
Health Benefits  $1.15 $1.17  $36.86   $1.12  -- -- 
Equipment 
Maintenance   $48.23 $50.69  $1.06   $45.06  -- -- 

Total  $96.40 $99.74  $80.94  $92.07 $4.21 $8.11 
a The BCR models only detailed total NEI values for heat pump measures, not broken out by specific NEI. 
b The current NEI value for heat pump measures is inclusive of both heating and cooling impacts. 

2.2 MAPPING HEAT PUMP SYSTEMS TO ENERGY OPTIMIZATION FUEL 
DISPLACEMENT  

Table 4 maps heat pump to non-heat pump systems for each energy optimization measure20 and 
indicates a full or partial fuel displacement. The team assumed any measure that had “partial” or 
“integrated controls” in its name is a partial displacement. We mapped all mini-split heat pumps 
displacing delivered fuel-fired systems to a boiler since homes with boilers do not typically have 
ducted distribution systems. Similarly, we mapped all central ducted heat pumps displacing 
delivered fuel-fired systems to a furnace given that homes with furnaces often have ducted 
distribution systems. Finally, we mapped all heat pumps displacing electric resistance heat to a 
boiler21 and assumed a full displacement because all electric resistance measures in the 2021 
Energy Optimization Fuel Displacement Impact and Process study represented full 
displacements.  

The 2022 – 2024 gas three-year plan BCR models added several natural gas-to-heat pump 
conversion measures. We mapped these heat pump measures to gas furnaces and gas boilers 
as shown in Table 4.  

When a measure’s name did not mention “full displacement” and included “partial” or “integrated 
controls” the team assumed that it was a partial displacement. The displacement for ground 
source heat pumps (GSHPs) and air-to-water heat pumps is assumed full since these heat pump 
systems are sized to serve the full heating load of a home. For completeness, Table 4 also maps 
GSHPs and air-to-water heat pumps from the 2022 – 2024 electric three-year plan BCR models, 

 

 
20 This is the list of heat pump measures included in the Energy Optimization Fuel Displacement Impact and Process 
Study (MA20R24-B-EOEVAL) 
21 A significant portion of heat pumps displacing electric resistance heat are likely to be displacing electric baseboards. 
Because electric baseboard would be more similar to radiators than ducted heating systems, the team mapped heat 
pumps displacing electric resistance heat to boilers instead of furnaces.   
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which were not included in the 2021 Energy Optimization Fuel Displacement Impact and Process 
study, to boilers and furnaces in a similar manner. 

Table 4: Mapping Heat Pumps to Non-Heat Pump Heating Systems 

BCR ID Measure, Energy Optimization 
Fuel Displacement 

Equivalent Efficient 
Measure, Non-fuel 

Displacement 
Fuel Displacement 

E19A2c270  Mini-Split HP Integrated Controls 
Retrofit Oil  Boiler Partial 

E19A2c269  Mini-Split HP Integrated Controls 
Retrofit, Propane  Boiler Partial 

E19A2c266  Central Ducted HP Partially 
Displacing Existing Furnace, Oil  

Furnace 
 Partial 

E19A2c265  
Central Ducted HP Partially 
Displacing Existing Furnace, 
Propane  

Furnace Partial 

E19A2c272  Central Ducted HP Fully Displacing 
Existing Furnace, Oil  Furnace Full 

E19A2c271  Central Ducted HP Fully Displacing 
Existing Furnace, Propane  Furnace Full 

E19A2c268  
Mini-Split HP with Integrated 
Controls Partially Displacing Existing 
Boiler, Oil  

Boiler Partial 

E19A2c267  
Mini-Split HP with Integrated 
Controls Partially Displacing Existing 
Boiler, Propane 

Boiler Partial 

E19A2c273  
Mini-Split HP with Integrated 
Controls Fully Displacing Existing 
Boiler, Oil  

Boiler Full 

E19A2c274  
Mini-Split HP with Integrated 
Controls Fully Displacing Existing 
Boiler, Propane 

Boiler Full 

E19A2c256  Mini-Split HP Fully Displacing 
Electric Resistance  Boiler Full 

E19B1a274  Custom Heat Pumps, Displacing 
Electric Heat (Multifamily)  Boiler Full 

EA2c290 Air-to-Water Heat Pump Displacing 
Oil Heat Boiler Full 

EA2c291 Air-to-Water Heat Pump Displacing 
Propane Heat Boiler Full 

EA2c292 Closed Loop GSHP Displacing Oil 
Heat Furnace Full 

EA2c293 Closed Loop GSHP Displacing 
Propane Heat Furnace Full 

EA2c294 Open Loop GSHP Displacing Oil 
Heat Furnace Full 

EA2c295 Open Loop GSHP replacing 
Propane Heat Furnace Full 

GA2c069 MSHP Integrated Controls Retrofit, 
Gas Gas Boiler Partial 

GA2c070 Central Ducted Heat Pump Partially 
Displacing Existing Furnace, Gas Gas Furnace Partial 
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BCR ID Measure, Energy Optimization 
Fuel Displacement 

Equivalent Efficient 
Measure, Non-fuel 

Displacement 
Fuel Displacement 

GA2c071 Central Ducted Heat Pump Fully 
Displacing Existing Furnace, Gas Gas Furnace Full 

GA2c072 
MSHP with Integrated Controls 
Partially Displacing Existing Boiler, 
Gas 

Gas Boiler Partial 

GA2c073 MSHP Fully Displacing Existing 
Boiler, Gas Gas Boiler Full 

GA2c074 Air-to-Water Heat Pump Displacing 
Existing Boiler, Gas Gas Boiler Full 

GA2c075 Closed Loop GSHP Replacing 
Furnace, Gas Gas Furnace Full 

GA2c076 Open Loop GSHP Replacing 
Furnace, Gas Gas Furnace Full 

For heat pumps that partially displace delivered fuel-fired heating systems, we estimated a 
percentage of heating load displaced by heat pumps as the ratio of delivered fuel savings per 
home in partial displacement situations to delivered fuel savings per home in full displacement 
situations, based on the 2021 Energy Optimization Fuel Displacement Impact and Process study. 
Table 5 presents the percentage of heating load displacement calculations. For central ducted 
heat pumps partially displacing existing oil or propane furnace, the percentage of heating load 
displaced per home is about 50%. For mini-split heat pumps with integrated controls partially 
displacing existing oil or propane boiler, the percentage of heating load displaced per home is 
about 60%. 

Table 5: Percentage of Heating Load Displaced in Partial Fuel Displacements 
Fuel & 
System 
Displaced 

Measure, Energy Optimization Fuel 
Displacement 

Delivered Fuel 
Savings per 

Home (MMBtu) 

Percent of 
Heating Load 
Displacement 
(partial/full) 

Oil Furnace 

Central Ducted HP Partially Displacing Existing 
Furnace, Oil  41.1 

49% 
Central Ducted HP Fully Displacing Existing Furnace, 
Oil  83.9 

Propane 
Furnace 

Central Ducted HP Partially Displacing Existing 
Furnace, Propane  42.9 

51% 
Central Ducted HP Fully Displacing Existing Furnace, 
Propane  83.9 

Oil Boiler 

Mini-Split HP with Integrated Controls Partially 
Displacing Existing Boiler, Oil  42.1 

61% 
Mini-Split HP with Integrated Controls Fully Displacing 
Existing Boiler, Oil  69.3 

Propane 
Boiler 

Mini-Split HP with Integrated Controls Partially 
Displacing Existing Boiler, Propane 41.4 

60% Mini-Split HP with Integrated Controls Fully Displacing 
Existing Boiler, Propane 69.3 

The team believes that the displaced heating load estimates, reported in Table 5, can be used as 
a proxy for the portion of the heating system NEIs that PAs could claim in partial displacement 
situations. Table 6 presents the specific adjusted NEI values the team developed by measure 
type. If a heat pump fully displaces an existing furnace or boiler, then the adjusted NEI value is 
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the same NEI value the PAs can currently claim for a new, high-efficiency furnace or boiler. For 
simplicity, we assumed that the percentage of heating load displaced per home is 50% for heat 
pumps that partially displace propane or oil furnaces and 60% for heat pumps that partially 
displace propane or oil boilers. Note that the Energy Optimization Fuel Displacement Impact and 
Process study did not include natural gas-to-heat pump conversion measures. For heat pumps 
that partially displace natural gas-fired heating systems, we conservatively assumed 50% of 
heating load is displaced per home. 

Table 6: Adjusted NEI Values for Heat Pumps for Heating System Displacements 
(Annual Value per Measure and per Ton) 

BCR ID 
Measure, Energy 
Optimization Fuel 

Displacement 

Equivalent 
Efficient 

Measure, non-
fuel 

displacement 

Percentage of 
Heating Load 
Displacement 

Adjusted NEI 
Value for 

Heating per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
NEI 

Value for 
Heating 
per Ton 

E19A2c270  
Mini-Split HP 

Integrated Controls 
Retrofit Oil 

Boiler 60% $57.84  N/A N/A  

E19A2c269  
Mini-Split HP 

Integrated Controls 
Retrofit, Propane 

Boiler 60% $57.84  N/A N/A  

E19A2c266  
Central Ducted HP 
Partially Displacing 

Existing Furnace, Oil 

Furnace 
 50% $49.87  3.7 $13.48  

E19A2c265  

Central Ducted HP 
Partially Displacing 
Existing Furnace, 

Propane 

Furnace 50% $49.87  3.7 $13.48  

E19A2c272  
Central Ducted HP 

Fully Displacing 
Existing Furnace, Oil 

Furnace 100% $99.74  4.7 $21.22  

E19A2c271  

Central Ducted HP 
Fully Displacing 

Existing Furnace, 
Propane 

Furnace 100% $99.74  4.7 $21.22  

E19A2c268  

Mini-Split HP with 
Integrated Controls 
Partially Displacing 
Existing Boiler, Oil 

Boiler 60% $57.84  2.8 $20.66  

E19A2c267  

Mini-Split HP with 
Integrated Controls 
Partially Displacing 

Existing Boiler, 
Propane 

Boiler 60% $57.84  2.8 $20.66  

E19A2c273  

Mini-Split HP with 
Integrated Controls 

Fully Displacing 
Existing Boiler, Oil 

Boiler 100% $96.40  3.9 $24.72  

E19A2c274  

Mini-Split HP with 
Integrated Controls 

Fully Displacing 
Existing Boiler, 

Propane 

Boiler 100% $96.40  3.9 $24.72  

E19A2c256  
Mini-Split HP Fully 
Displacing Electric 

Resistance 
Boiler 100% $96.40  2.0 $48.20  

E19B1a274  Custom Heat 
Pumps, Displacing Boiler 100% $96.40  1.0 $96.40  
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BCR ID 
Measure, Energy 
Optimization Fuel 

Displacement 

Equivalent 
Efficient 

Measure, non-
fuel 

displacement 

Percentage of 
Heating Load 
Displacement 

Adjusted NEI 
Value for 

Heating per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
NEI 

Value for 
Heating 
per Ton 

Electric Heat 
(Multifamily) 

EA2c290 
Air-to-Water Heat 

Pump Displacing Oil 
Heat 

Boiler 100% $96.40  4.0 $24.10  

EA2c291 
Air-to-Water Heat 
Pump Displacing 

Propane Heat 
Boiler 100% $96.40  4.0 $24.94 

EA2c292 Closed Loop GSHP 
Displacing Oil Heat Furnace 100% $99.74  4.0 $24.94 

EA2c293 
Closed Loop GSHP 
Displacing Propane 

Heat 
Furnace 100% $99.74  4.0 $24.94 

EA2c294 Open Loop GSHP 
Displacing Oil Heat Furnace 100% $99.74  4.0 $24.94 

EA2c295 
Open Loop GSHP 
replacing Propane 

Heat 
Furnace 100% $99.74  4.0 $24.94 

GA2c069 
MSHP Integrated 
Controls Retrofit, 

Gas 
Gas Boiler 50% $40.47  N/A N/A  

GA2c070 

Central Ducted Heat 
Pump Partially 

Displacing Existing 
Furnace, Gas 

Gas Furnace 50% $46.03  3.7 $12.44  

GA2c071 

Central Ducted Heat 
Pump Fully 

Displacing Existing 
Furnace, Gas 

Gas Furnace 100% $92.07  4.7 $19.59  

GA2c072 

MSHP with 
Integrated Controls 
Partially Displacing 
Existing Boiler, Gas 

Gas Boiler 50% $40.47  2.8 $14.45  

GA2c073 
MSHP Fully 

Displacing Existing 
Boiler, Gas 

Gas Boiler 100% $80.94  3.9 $20.75  

GA2c074 
Air-to-Water Heat 
Pump Displacing 

Existing Boiler, Gas 
Gas Boiler 100% $80.94  4.0 $20.24  

GA2c075 
Closed Loop GSHP 
Replacing Furnace, 

Gas 
Gas Furnace 100% $92.07  4.0 $23.02  

GA2c076 
Open Loop GSHP 

Replacing Furnace, 
Gas 

Gas Furnace 100% $92.07  4.0 $23.02  

a Based on the 2021 Energy Optimization Fuel Displacement Impact and Process Study (MA20R24-B-EOEVAL). For 
the air-to-water HP and GSHP systems, average tonnage is assumed to be 4.0, which reflects the tonnage assumption 
currently used by the PAs for such systems. For the other natural gas-to-heat pump conversion measures, the 
corresponding tonnage from a similar propane-to-heat pump conversion measure was used. The PAs do not currently 
have the tonnage size for integrated controls retrofit measures and are handling such measures as whole home savings 
measures.  
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3 
Section 3 Cooling NEIs 

3.1 COOLING SYSTEM NEIS CURRENTLY CLAIMED BY THE PAS  
Table 7 reports the NEI values for non-heat pump cooling systems that the PAs are planning to 
claim in the 2022 – 2024 term.  

Table 7: NEIs PAs Claim for Residential Cooling Systems (Annual Value per 
Measure) 

 Residential Retail 
Central Air Conditionera 

Residential Retail 
Ductless MSHPb,c 

Residential Retail 
Heat Pumpb,c 

Total  $8.98 $4.21 $8.11 
a The PAs’ 2022 – 2024 three-year plan does not include any air conditioning only measures. This is the value 
they could claim for residential retail central air conditioning measures in the prior plans. 
b The BCR models only detailed total NEI values for heat pump measures, not broken out by specific NEI. 
c The current NEI value for heat pump measures is inclusive of both heating and cooling impacts. 

3.2 MAPPING HEAT PUMP SYSTEMS TO ENERGY OPTIMIZATION COOLING 
BASELINES 

The Energy Optimization Fuel Displacement Impact and Process study conducted a customer 
survey to estimate the baseline heating and cooling conditions; that is, what the customer would 
have installed had they not installed the heat pump equipment. Table 8 provides the distribution 
of baseline cooling types from the customer survey. For the mini-split heat pump measures with 
an electric resistance pre-retrofit heating system type, 37% of customers indicated having a non-
cooled baseline (i.e., they would not have installed an alternative cooling system if they had not 
installed the heat pump that they chose). Twenty-seven percent of customers said they would 
have left their existing system installed, and 36% estimated they would have installed an 
alternative system. For the mini-split heat pump measures with a delivered fuel-fired pre-retrofit 
heating system type, 30% of customers indicated having a non-cooled baseline. Seventeen 
percent of customers said they would have left their existing system installed, and 53% said they 
would have installed an alternative system. For the central heat pump measure with a delivered 
fuel-fired pre-retrofit heating system type, 9% of customers indicated having a non-cooled 
baseline. Twenty percent of customers said they would have left their existing system installed, 
and 71% would have installed an alternative cooling system.  
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Table 8: Distribution of Counterfactual Baseline Cooling Types   

Baseline Cooling Type 

Type of Pre-Retrofit Heating System  

Electric Resistance Delivered Fuel-Fired  

Type of Heat Pump Installed 

Mini-Split HP Mini-Split HP Central HP 
No Cooling 37% 30% 9% 
Existing-Central AC 6% 4% 18% 

Existing-Ductless HP 1% 2% 0% 

Existing-Room AC 20% 11% 2% 
Total with existing baseline 27% 17% 20% 
Code Minimum-Central AC 5% 10% 41% 

Code Minimum- Mini-Split HP 10% 11% 17% 

Code Minimum-Room AC 21% 32% 13% 

Total with market baseline 36% 53% 71% 

The existing NEI for residential air conditioners is a blended estimate for air conditioner 
replacements in early replacement and replace on failure scenarios; a separate NEI estimate is 
not available for early replacement versus replace on failure. Therefore, it is not possible to 
estimate a blended NEI value for heat pumps using the existing baseline and market baseline 
percentages for heat pumps shown in Table 8. In addition, participants who would have had no 
air conditioning absent the heat pumps would be expected to realize a NEI from added cooling, 
which is at least as large as the NEI realized by households replacing their central air conditioner 
with a high-efficiency one.  

To provide an initial alignment of heat pump NEIs for cooling relative to air conditioner NEIs in the 
market-rate programs, the team recommends adjusting the heat pump NEI values for cooling to 
match the same value as the PAs can currently claim for a new, high efficiency residential central 
air conditioner. It is likely that participants who would have had no air conditioning absent the heat 
pumps would realize greater NEI from added cooling than the NEI realized by households 
replacing an existing air conditioner with a high-efficiency one; this is because the former would 
upgrade from no cooling to a high-efficiency cooling system while the latter would upgrade from 
inefficient cooling to a high-efficiency cooling system. Moreover, it is likely that customers 
upgrading from a window air conditioner to a heat pump would realize greater NEIs than 
customers upgrading from a central air conditioner. 

It is also important to note that the existing NEI for residential retail air conditioner itself is likely a 
conservative estimate of cooling-related impacts. Consequently, the team’s adjusted NEI values 
for heat pumps for cooling, shown in Table 9, are likely to be very conservative. For cooling, the 
team made no differentiation for partial versus full displacements because heat pumps would fully 
displace the existing cooling equipment in almost all cases.  
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Table 9: Adjusted NEI Values for Heat Pumps for Cooling (Annual Value per 
Measure) 

Measure Adjusted NEI Value for Cooling 

Mini-split HP with an electric resistance pre-retrofit heating 
system type $8.98 

Mini-split HP measures with a delivered fuel-fired pre-retrofit 
heating system type $8.98 

Central HP measure with a delivered fuel-fired pre-retrofit 
heating system type $8.98 

Mini-split HP measures with a natural gas-fired pre-retrofit 
heating system type $8.98 

Central HP measure with a natural gas-fired pre-retrofit heating 
system type $8.98 
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4 
Section 4 Summary of Recommended Interim NEI 
Value Adjustments for Residential Heat Pumps 

Table 10 summarizes the adjustments to NEI values that the evaluation team recommends the 
PAs make on an interim basis for heating and cooling with mini-split heat pumps, centrally ducted 
heat pumps, and ground source heat pumps and for heating only for air-to-water heat pumps. 
The adjusted values leverage NEI values that the PAs currently claim for heating and cooling 
equipment, with consideration given to the various baseline displacement scenarios that can 
occur with heat pump equipment. The interim NEI values also apply to comparable heat pump 
measures offered through low- and moderate-income program offerings.22 

Table 10: Interim Adjusted NEI Values for Heat Pumps (Annual Value per Measure 
and per Ton)  

BCR ID 

Measure, 
Energy 

Optimization 
Fuel 

Displacement 

Adjusted 
NEI Value 

for 
Heating 

per 
Measure 

Adjusted 
NEI Value 

for 
Cooling 

per 
Measure 

Adjusted 
Total NEI 
Value per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
Total NEI 
Value per 

Ton 

E19A2c270  

Mini-Split HP 
Integrated 

Controls Retrofit 
Oil 

$57.84 $8.98 $66.82  N/A N/A  

E19A2c269  

Mini-Split HP 
Integrated 

Controls Retrofit, 
Propane 

$57.84 $8.98 $66.82  N/A N/A  

E19A2c266  

Central Ducted 
HP Partially 
Displacing 

Existing Furnace, 
Oil 

$49.87 $8.98 $58.85  3.7 $15.91  

E19A2c265  

Central Ducted 
HP Partially 
Displacing 

Existing Furnace, 
Propane 

$49.87 $8.98 $58.85  3.7 $15.91  

E19A2c272  

Central Ducted 
HP Fully 

Displacing 
Existing Furnace, 

Oil 

$99.74 $8.98 $108.72  4.7 $23.13  

E19A2c271  

Central Ducted 
HP Fully 

Displacing 
Existing Furnace, 

Propane 

$99.74 $8.98 $108.72  4.7 $23.13  

E19A2c268  Mini-Split HP with 
Integrated 

$57.84 $8.98 $66.82  2.8 $23.86  

 

 
22 The team recommends a follow-up study to more systematically assess the applicability of these NEIs to low- and 
moderate-income program offerings 
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BCR ID 

Measure, 
Energy 

Optimization 
Fuel 

Displacement 

Adjusted 
NEI Value 

for 
Heating 

per 
Measure 

Adjusted 
NEI Value 

for 
Cooling 

per 
Measure 

Adjusted 
Total NEI 
Value per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
Total NEI 
Value per 

Ton 

Controls Partially 
Displacing 

Existing Boiler, Oil 
E19A2c267  Mini-Split HP with 

Integrated 
Controls Partially 

Displacing 
Existing Boiler, 

Propane 

$57.84 $8.98 $66.82  2.8 $23.86  

E19A2c273  Mini-Split HP with 
Integrated 

Controls Fully 
Displacing 

Existing Boiler, Oil 

$96.40 $8.98 $105.38  3.9 $27.02  

E19A2c274  Mini-Split HP with 
Integrated 

Controls Fully 
Displacing 

Existing Boiler, 
Propane 

$96.40 $8.98 $105.38  3.9 $27.02  

E19A2c256  
Mini-Split HP Fully 
Displacing Electric 

Resistance 
$96.40 $8.98 $105.38  2.0 $52.69  

E19B1a274  

Custom Heat 
Pumps, 

Displacing Electric 
Heat (Multifamily) 

$96.40 $8.98 $105.38  1.0 $105.38 

EA2c290 
Air-to-Water Heat 
Pump Displacing 

Oil Heat 
$96.40 $0 $96.40  4.0 $24.10 

EA2c291 
Air-to-Water Heat 
Pump Displacing 

Propane Heat 
$96.40 $0 $96.40  4.0 $24.10 

EA2c292 
Closed Loop 

GSHP Displacing 
Oil Heat 

$99.74 $8.98 $108.72  4.0 $27.18 

EA2c293 
Closed Loop 

GSHP Displacing 
Propane Heat 

$99.74 $8.98 $108.72  4.0 $27.18 

EA2c294 
Open Loop GSHP 

Displacing Oil 
Heat 

$99.74 $8.98 $108.72  4.0 $27.18 

EA2c295 
Open Loop GSHP 
replacing Propane 

Heat 
$99.74 $8.98 $108.72  4.0 $27.18 

GA2c069 
MSHP Integrated 
Controls Retrofit, 

Gas 
$40.47 $8.98 $49.45  N/A N/A  

GA2c070 

Central Ducted 
Heat Pump 

Partially 
Displacing 

Existing Furnace, 
Gas 

$46.03 $8.98 $55.01  3.7 $14.87  
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BCR ID 

Measure, 
Energy 

Optimization 
Fuel 

Displacement 

Adjusted 
NEI Value 

for 
Heating 

per 
Measure 

Adjusted 
NEI Value 

for 
Cooling 

per 
Measure 

Adjusted 
Total NEI 
Value per 
Measure 

Average 
Installed 
Tons per 
Measurea 

Adjusted 
Total NEI 
Value per 

Ton 

GA2c071 

Central Ducted 
Heat Pump Fully 

Displacing 
Existing Furnace, 

Gas 

$92.07 $8.98 $101.05  4.7 $21.50  

GA2c072 

MSHP with 
Integrated 

Controls Partially 
Displacing 

Existing Boiler, 
Gas 

$40.47 $8.98 $49.45  2.8 $17.66  

GA2c073 

MSHP Fully 
Displacing 

Existing Boiler, 
Gas 

$80.94 $8.98 $89.92  3.9 $23.06  

GA2c074 

Air-to-Water Heat 
Pump Displacing 
Existing Boiler, 

Gas 

$80.94 $0 $80.94  4.0 $20.24 

GA2c075 
Closed Loop 

GSHP Replacing 
Furnace, Gas 

$92.07 $8.98 $101.05  4.0 $25.38 

GA2c076 
Open Loop GSHP 

Replacing 
Furnace, Gas 

$92.07 $8.98 $101.05  4.0 $25.38 

a Based on the Energy Optimization Fuel Displacement Impact and Process Study (MA20R24-B-EOEVAL). For the 
air-to-water HP and GSHP systems, average tonnage was assumed to be 4.0, which reflects the tonnage assumption 
currently used by the PAs for such systems. For the other natural gas-to-heat pump conversion measures, the 
corresponding tonnage from a similar propane-to-heat pump conversion measure was used. The PAs do not 
currently have the tonnage size for integrated controls retrofit measures and are handling such measures as whole 
home savings measures.  
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