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Common Acronyms

Air Conditioning

American Council for an Energy Efficient Economy
Avoided Energy Supply Component Study
Business-As-Expected Scenario

Benefit-Cost Ratio

City of Boston Building Energy Reporting and Disclosure Ordinance
City of Cambridge Building Energy Use Disclosure Ordinance
Behind-the-Meter

Bring Your Own Device

Bring Your Own Thermostat

Massachusetts Clean Energy and Climate Plan for 2050
Commercial and Industrial

Commercial Building Stock Assessment

Curtailment Service Provider

Direct Load Control

DNV Consulting Firm, formerly known as DNV-GL
United States Department of Energy

Demand Response

Demand Reduction Induced Price Effects

Demand-Side Management

Energy Efficiency

Energy Efficiency Advisory Council

Energy Efficiency & Renewable Energy

Energy Management System

Energy Storage

Full-Time Equivalent

Heating, Ventilation, and Air Conditioning

Information Technology

Income Eligible
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Common Acronyms, continued

MAX Maximum Achievable Scenario (Demand Response Only)
M Moderate Income

NAICS North American Industry Classification System
NEI Non-Energy Impact

NEW New Construction

NPV Net Present Value

NTG Net-to-Gross

O&M Operations and Maintenance

PA Program Administrator

PNNL Pacific Northwest National Laboratory

PV Present Value

RET Retrofit

ROB Replace-on-Burnout

SEER Seasonal Energy Efficiency Ratio

TRC Total Resource Cost

TRM Technical Reference Manual

TSD Technical Support Document
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Executive Summary

Eversource and the other Massachusetts Program Administrators! (PAs) engaged Guidehouse,
Inc and its subcontractor, Synapse Energy Economics (collectively, the Guidehouse Team or
Guidehouse), to quantify the total technical, economic and achievable potential for energy
efficiency and electrification? (EE), and demand response (DR) in the PAs’ service territories
between 2025 to 2027. This study is a high-level assessment of electric, natural gas, oil, and
propane savings opportunities in the Residential, Income Eligible, and Commercial and
Industrial (C&l) sectors in Eversource’s service areas in Massachusetts.

Measure and market characterization data is input into Guidehouse’s Demand-Side
Management Simulator (DSMSim) and Demand Response Simulator (DRSim) models.
DSMSim calculates the potential for energy efficiency and fuel switching, which will be used to
inform energy efficiency and greenhouse gas goal setting and associated program design for
Eversource in Massachusetts. For DR, DRSim calculates achievable potential estimates across
Eversource’s service areas in Massachusetts by DR option and assesses cost-effectiveness of
DR consistent with the approach used in the BCR model.®

Four scenarios were modeled:

e Business-as-Expected (BAE): Estimates of achievable potential calibrated to 2022
program actuals, assuming similar budgets and program activity, combined with
expected program and regulatory modifications and the measures and technologies
contained in the technical and economic potential estimates. This study is based off
program designs in 2024 and does not consider design changes that may occur in
2025 and beyond because of statutory requirements and changes to planning
parameters. This scenario was modeled for both energy efficiency and demand
response.

e Clean Energy and Climate Plan Program (CECP) Scenarios: Estimates achievable
potential for energy efficiency (including fuel switching) and reaching the CECP carbon
reduction mandates expected to be assigned to the PAs by the Commonwealth’s
Secretary of Energy and Environmental Affairs.

e Two CECP scenarios were modeled, (1) assuming the same unit costs as the BAE
scenario while maintaining cost effectiveness at the program or sector level (CECP),
and (2) assuming a cost premium for selected measures that are expected see large
increases in implementation quantities (CECP Cost Premium). The measure
guantities and savings are identical between the two scenarios. For the CECP Cost
Premium scenario, cost premiums are added to PA budgets and TRC costs at the
program-level to estimate resulting cost test ratios and PA budgets to achieve the
CECP targets. Therefore, the CECP Cost Premium scenario may not be cost
effective at the program or sector level.

1 The six program administrators in Massachusetts are Berkshire Gas Company, Cape Light Compact, Eversource,
Liberty Utilities, National Grid, and Unitil.

2 Also called “fuel substitution” or “fuel switching” in this report.

3 Potential assessment approach differs for EE and DR since DR exists only under a “programmatic” or “achievable”
construct and therefore technical and economic potential for DR are not relevant in the same manner for DR as for
EE.

©2024 Guidehouse Inc. All rights reserved Pagei



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 13 of 210
¢ Maximum Achievable (MAX): For Demand Response only, instead of the CECP
scenarios, which assumes higher participation in DR programs in association with
higher levels of incentive offers.

Estimation of Energy Efficiency Potential

Guidehouse employed its proprietary DSMSim (which stands for “Demand-Side Management
Simulator potential model”) to estimate the technical, economic, and achievable potential for
electric and natural gas energy efficiency and summer and winter peak passive demand savings
across Massachusetts. DSMSim is a bottom-up technology diffusion and stock tracking model
implemented using a System Dynamics*framework. The model explicitly accounts for different
types of efficient measures, such as retrofit (RET), replace-on-burnout (ROB), and new
construction (NEW), including fuel substitution measures, and the impacts these measures have
on savings potential. The model then reports the technical, economic, and achievable potential
savings in aggregate by sector, customer segment, end-use category, and highest impact
measures. A separate model was developed within DSMSim for each PA / operating company.
Guidehouse developed potential savings and cost estimates using a bottom-up analysis.

Guidehouse developed potential savings and cost estimates using a bottom-up analysis. The
same approach was used across all of the PAs, using PA-specific data (customer densities,
demographics, building stock, etc.) wherever available and statewide data only as necessary. In
that way, the estimates of potential are PA-specific. The analysis involved five steps:
Characterize the market.

Develop baseline projections.

Define and characterize EE options.

Develop key assumptions for potential and costs.

a > wDh e

Estimate potential and costs.

This study defines technical potential as the energy savings that can be achieved assuming
that all installed measures can immediately be replaced with the efficient measure, wherever
technically feasible, regardless of the cost, market acceptance, or whether a measure has failed
(or burned out) and is in need of being replaced.

Economic potential is a subset of technical potential, using the same assumptions regarding
immediate replacement as in technical potential, but limiting the calculation only to those
measures that have passed the benefit-cost test chosen for measure screening—in this case,
the Total Resource Cost (TRC) test as used by Eversource in Massachusetts.

Achievable potential further considers the likely rate of demand-side management (DSM)
resource acquisition given factors like the rate of equipment turnover (a function of a measure’s
lifetime), simulated incentive levels, consumer willingness to adopt efficient technologies, and
the likely rate at which marketing activities can facilitate technology adoption. The adoption of
DSM measures can be broken down into the calculation of the equilibrium market share and the

4 See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin McGraw-Hill,
2000, for detail on System Dynamics modeling. Also see http://en.wikipedia.org/wiki/System_dynamics for a high-level
overview.
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calculation of the dynamic approach to equilibrium market share, as discussed in more detail in
Section 4.3.

Achievable potential savings reported in this study are net rather than gross, meaning these
include the impacts of free ridership, spillover, and market effects attributable to DSM programs.
Providing net potential is appropriate for Eversource’s primary intended purposes for conducting
this study—setting 2025-2027 goals and targets—because net savings is the definition used in
Massachusetts.

Carbon Savings in 2030 and 2035 are calculated for efficient measures installed between
2025-2027, assuming those measures are still present in the reporting year, i.e., have not
burned out and been replaced before the reporting year based on estimated measure life. For
measures that burn out in the reporting year, half of the carbon savings for that measure is
reported. Reported carbon savings for 2030 (“Carbon 2030”) are aggregated across all impact
types (electricity, natural gas, fuel oil and propane savings) based on the achievable potential.
Metric tons of CO, equivalent (COze) reduction per impact type is calculated based on estimated
generator-level emissions factors provided to Guidehouse by the Massachusetts Office of
Energy and Environmental Affairs in November 2023. These are reported as adjusted gross
guantities, unlike other estimates of potential, which are reported as net quantities.

Estimation of Demand Response Potential

Guidehouse developed DR potential and cost estimates using a bottom-up analysis following
the five-step process outlined for EE. Guidehouse used both primary data from Eversource
and relevant secondary sources for this analysis, as documented in this report. The DR
market and measure characterization efforts provide input data to Guidehouse’s Demand
Response Simulator model (DRSim), which estimates potential and costs, and assesses the
cost-effectiveness of DR options.

The approach for DR potential estimation and cost-effectiveness assessment consists of the
following steps:

Undertake market characterization and segmentation for DR potential assessment.

2. Develop projections of customer counts and baseline peak demand over the study
period.

3. Define and characterize DR options and map applicable options to relevant customer
segments.

4. Develop programmatic assumptions, which include participation, unit load reductions,
and cost assumptions.

5. Estimate potential, annual costs, levelized costs and cost-effectiveness of DR options
and suboptions.

6. Conduct scenario analysis and present DR potentials, annual costs, and cost-
effectiveness results by scenario.

The DR analysis considers each BAE and MAX scenario with variations in participation
assumptions corresponding to variations in DR program participation incentives. Guidehouse
considered a wide spectrum of DR-enabling technologies for realizing load reduction across
different end-uses and customer segments; these technologies represent those that Eversource
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currently offers or could offer in the future. The DR options characterization involved specifying
unit impacts, participation assumptions, and itemized costs for realizing load reductions across
the different end-use and DR-enabling technology combinations (referred to as DR suboptions)
for Residential and C&I customers. For the purposes of the DR analysis, Residential includes
market rate and IE customers. C&I customers are further segmented by size based on
maximum demand values into small and medium, and large C&l.

Guidehouse fed these inputs into the DRSim tool and assessed the cost-effectiveness of DR
options and developed achievable potential and annual cost estimates, as well as levelized
costs and supply curves for the different DR options. The potential and cost findings are
summarized in the Findings section.

Findings

This section shows high-level results summaries for EE and DR. A discussion of key takeaways
follows in the Conclusion.

EE Potential Results

Table ES-1 through Table ES-9 summarize the EE potential for the BAE, CECP and CECP Cost
Premium scenarios, for each year of the analysis and in total over the 3-year period (2025-
2027), by sector and, where applicable, by primary fuel. Potential savings estimates in these
tables are “net at the meter,” indicating savings projected to be realized at customer premises.
COze savings are reported at the generator. For both CECP scenarios, due to the assumption of
equal numbers of installations to achieve expected greenhouse gas reduction targets, energy
and greenhouse gas savings are identical.

The BAE and CECP results for electricity show increasing potential across the three years of
the study for all sectors. For both CECP scenarios, total electricity savings over the three years
are at least 140% greater than the BAE scenario and deliver at least two times the MMBtu and
2030 Carbon savings as the BAE scenario due to high amounts of electrification. Overall
positive electricity savings in the CECP scenarios are a result of high penetrations of
weatherization measures outweighing the increase in electric consumption for fuel substitution.

The BAE and CECP results for natural gas show increasing potential across the three years of
the study for all sectors. Gas savings increase in the CECP scenarios, because of the high
amounts of electrification. Nevertheless, for both CECP scenarios, total natural gas savings
over the three years are at least double the BAE savings, MMBtu, and carbon reduction
compared to the BAE scenario.
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Table ES-1. Energy Efficiency BAE Scenario Net Achievable Potential, Eversource
Electric

Summer Peak _— 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) cO2e]

Sector, by Install Electricity (at

Year Meter) [MWh]

Residential Sector

2025 9,000 4,000 448,000 8,200,000 30,800
2026 11,000 4,000 534,000 9,760,000 37,300
2027 11,000 5,000 615,000 11,210,000 43,800
Income Eligible Sector

2025 2,000 1,000 100,000 1,790,000 6,300
2026 2,000 1,000 113,000 2,050,000 7,500
2027 2,000 1,000 125,000 2,280,000 8,600
Commercial & Industrial Sector

2025 91,000 13,000 646,000 6,240,000 17,300
2026 97,000 14,000 677,000 6,570,000 18,200
2027 101,000 15,000 698,000 6,800,000 18,900
Portfolio Total

2025 102,000 18,000 1,194,000 16,230,000 54,400
2026 110,000 19,000 1,324,000 18,380,000 63,000
2027 114,000 21,000 1,438,000 20,290,000 71,300

Source: Guidehouse

Table ES-2. Energy Efficiency CECP Scenario Net Achievable Potential, Eversource
Electric

Sector, by Install Electricity (at Summer Peak Annual MMBtu Lifetime MMBtu 2030 GHG

Electricity Demand
(at Meter) [kW]

[Metric Tons

Year Meter) [MWh] CO2e]

(all fuels) (all fuels)

Residential Sector

2025 8,000 8,000 1,177,000 22,440,000 88,800
2026 9,000 9,000 1,347,000 25,640,000 102,300
2027 9,000 11,000 1,441,000 27,300,000 110,100
Income Eligible Sector

2025 6,000 1,000 259,000 4,710,000 17,100
2026 6,000 2,000 290,000 5,280,000 19,500
2027 6,000 2,000 304,000 5,530,000 20,800
Commercial & Industrial Sector

2025 110,000 15,000 778,000 7,660,000 20,900
2026 119,000 17,000 827,000 8,190,000 22,500
2027 126,000 18,000 860,000 8,580,000 23,900
Portfolio Total

2025 124,000 24,000 2,214,000 34,810,000 126,800
2026 134,000 28,000 2,464,000 39,110,000 144,300
2027 141,000 31,000 2,605,000 41,410,000 154,800

Source: Guidehouse
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Table ES-3. Energy Efficiency CECP Cost Premium Scenario Net Achievable Potential,
Eversource Electric

Summer Peak _— 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) cO2e]

Sector, by Install Electricity (at

Year Meter) [MWh]

Residential Sector

2025 8,000 8,000 1,177,000 22,440,000 88,800
2026 9,000 9,000 1,347,000 25,640,000 102,300
2027 9,000 11,000 1,441,000 27,300,000 110,100
Income Eligible Sector

2025 6,000 1,000 259,000 4,710,000 17,100
2026 6,000 2,000 290,000 5,280,000 19,500
2027 6,000 2,000 304,000 5,530,000 20,800
Commercial & Industrial Sector

2025 110,000 15,000 778,000 7,660,000 20,900
2026 119,000 17,000 827,000 8,190,000 22,500
2027 126,000 18,000 860,000 8,580,000 23,900
Portfolio Total

2025 124,000 24,000 2,214,000 34,810,000 126,800
2026 134,000 28,000 2,464,000 39,110,000 144,300
2027 141,000 31,000 2,605,000 41,410,000 154,800

Source: Guidehouse

Table ES-4. Energy Efficiency BAE Scenario Net Achievable Potential, Natural Gas —
EGMA

Sector, by Install Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Year [Therms] fuels) fuels) CO2e]

Residential Sector

2025 1,833,000 154,000 2,970,000 9,700
2026 1,989,000 167,000 3,160,000 10,500
2027 2,122,000 177,000 3,290,000 11,100
Income Eligible Sector

2025 621,000 62,000 1,160,000 3,300
2026 640,000 64,000 1,220,000 3,400
2027 628,000 62,000 1,220,000 3,300
Commercial & Industrial Sector

2025 1,694,000 163,000 2,310,000 10,100
2026 1,687,000 161,000 2,260,000 10,100
2027 1,622,000 154,000 2,130,000 9,600
Portfolio Total

2025 4,148,000 379,000 6,440,000 23,100
2026 4,316,000 392,000 6,640,000 24,000
2027 4,372,000 393,000 6,640,000 24,000

Source: Guidehouse
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Table ES-5. Energy Efficiency CECP Scenario Net Achievable Potential, Natural Gas —
EGMA

Sector, by Install Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Year [Therms] fuels) fuels) CO2e]

Residential Sector

2025 5,428,000 458,000 10,200,000 28,400
2026 6,375,000 537,000 12,010,000 33,300
2027 7,185,000 602,000 13,510,000 37,500
Income Eligible Sector

2025 842,000 77,000 1,540,000 4,400
2026 898,000 81,000 1,640,000 4,600
2027 916,000 81,000 1,670,000 4,700
Commercial & Industrial Sector

2025 1,728,000 165,000 2,390,000 10,200
2026 1,818,000 174,000 2,510,000 10,600
2027 1,883,000 180,000 2,560,000 11,000
Portfolio Total

2025 7,998,000 700,000 14,130,000 43,000
2026 9,091,000 792,000 16,160,000 48,500
2027 9,984,000 863,000 17,740,000 53,200

Source: Guidehouse

Table ES-6. Energy Efficiency CECP Cost Premium Scenario Net Achievable Potential,
Natural Gas - EGMA

Sector, by Install Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Year [Therms] fuels) fuels) CO2e]

Residential Sector

2025 5,428,000 458,000 10,200,000 28,400
2026 6,375,000 537,000 12,010,000 33,300
2027 7,185,000 602,000 13,510,000 37,500
Income Eligible Sector

2025 842,000 77,000 1,540,000 4,400
2026 898,000 81,000 1,640,000 4,600
2027 916,000 81,000 1,670,000 4,700
Commercial & Industrial Sector

2025 1,728,000 165,000 2,390,000 10,200
2026 1,818,000 174,000 2,510,000 10,600
2027 1,883,000 180,000 2,560,000 11,000
Portfolio Total

2025 7,998,000 700,000 14,130,000 43,000
2026 9,091,000 792,000 16,160,000 48,500
2027 9,984,000 863,000 17,740,000 53,200

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page vii



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 19 of 210
Table ES-7. Energy Efficiency BAE Scenario Net Achievable Potential, Natural Gas —
NSTAR

Sector, by Install Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Year [Therms] fuels) fuels) CO2e]

Residential Sector

2025 2,671,000 221,000 4,400,000 14,100
2026 2,867,300 237,000 4,600,000 15,000
2027 3,047,700 251,000 4,800,000 15,900
Income Eligible Sector

2025 527,100 49,000 900,000 2,800
2026 571,100 53,000 1,000,000 3,000
2027 598,700 56,000 1,100,000 3,100
Commercial & Industrial Sector

2025 1,413,600 133,000 1,800,000 8,200
2026 1,381,600 129,000 1,700,000 8,000
2027 1,308,000 120,000 1,600,000 7,500
Portfolio Total

2025 4,611,700 403,000 7,100,000 25,100
2026 4,820,000 419,000 7,300,000 26,000
2027 4,954,400 427,000 7,500,000 26,500

Source: Guidehouse

Table ES-8. Energy Efficiency CECP Scenario Net Achievable Potential, Natural Gas —
NSTAR

Sector, by Install Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Year [Therms] fuels) fuels) CO2e]

Residential Sector

2025 7,276,600 612,000 13,500,000 38,000
2026 8,134,900 686,000 15,200,000 42,500
2027 8,624,000 724,000 16,000,000 44,900
Income Eligible Sector

2025 890,200 79,000 1,600,000 4,600
2026 1,117,000 94,000 1,900,000 5,700
2027 1,278,500 103,000 2,000,000 6,300
Commercial & Industrial Sector

2025 1,871,200 179,000 2,600,000 11,300
2026 1,864,300 179,000 2,600,000 11,000
2027 1,825,400 174,000 2,500,000 10,700
Portfolio Total

2025 10,038,000 870,000 17,700,000 53,900
2026 11,116,200 959,000 19,700,000 59,200
2027 11,727,900 1,001,000 20,500,000 61,900

Source: Guidehouse
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Table ES-9. Energy Efficiency CECP Cost Premium Scenario Net Achievable Potential,

Natural Gas — NSTAR

Natural Gas
[Therms]

Sector, by Install

Annual MMBtu (all

Year fuels)

Residential Sector

2025 7,276,600 612,000
2026 8,134,900 686,000
2027 8,624,000 724,000
Income Eligible Sector

2025 890,200 79,000
2026 1,117,000 94,000
2027 1,278,500 103,000
Commercial & Industrial Sector

2025 1,871,200 179,000
2026 1,864,300 179,000
2027 1,825,400 174,000
Portfolio Total

2025 10,038,000 870,000
2026 11,116,200 959,000
2027 11,727,900 1,001,000

Lifetime MMBtu (all

2030 GHG [Metric Tons

fuels) CO2e]

13,500,000 38,000
15,200,000 42,500
16,000,000 44,900
1,600,000 4,600
1,900,000 5,700
2,000,000 6,300
2,600,000 11,300
2,600,000 11,000
2,500,000 10,700
17,700,000 53,900
19,700,000 59,200
20,500,000 61,900

Source: Guidehouse
Energy Efficiency Program Costs

Table ES-10 through

Table ES-12 show the projected EE portfolio PA investments over the 3-year study period and
across scenarios. The comparison across the scenarios indicates the CECP scenario would
cost more than three times as much as the BAE scenario for both fuels, while the CECP Cost
Premium scenario would cost about five times as much as the BAE scenario for both fuels.

Table ES-10. Energy Efficiency Eversource Electric Portfolio Costs, by Scenario

Install Year BAE CECP
2025 $263,500,000 $910,200,000
2026 $295,600,000 $1,031,900,000
2027 $323,400,000 $1,101,300,000
Total $882,500,000 $3,043,400,000

CECP Cost Premium

$1,404,600,000
$1,607,100,000
$1,723,500,000
$4,735,200,000

Source: Guidehouse

Table ES-11. Energy Efficiency Natural Gas Portfolio Costs, by Scenario — EGMA

Install Year BAE CECP

2025 $65,700,000 $246,500,000
2026 $70,900,000 $292,600,000
2027 $74,900,000 $338,400,000
Total $211,500,000 $877,500,000

CECP Cost Premium

$512,200,000

$607,200,000

$693,500,000
$1,812,900,000

Source: Guidehouse
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Table ES-12. Energy Efficiency Natural Gas Portfolio Costs, by Scenario — NSTAR

Install Year BAE CECP CECP Cost Premium
2025 $74,100,000 $296,000,000 $632,400,000
2026 $79,100,000 $347,000,000 $729,600,000
2027 $83,200,000 $382,100,000 $786,600,000
Total $236,400,000 $1,025,100,000 $2,148,600,000

Source: Guidehouse

Figure ES-1 compares the overall electricity achievable potential in cumulative annual GWh,
lifetime MMBtu, and 2030 Carbon for all sectors and the NPV Cost totaled for all years for the
BAE, CECP and CECP Cost Premium scenarios.

Figure ES-1. Scenario Comparison, Eversource Electric
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Figure ES-2 compares the overall natural gas achievable potential for EGMA Gas in cumulative
annual therms, lifetime MMBtu, and 2030 Carbon for all sectors and the NPV Cost totaled for all
years for the BAE, CECP and CECP Cost Premium scenarios.

Figure ES-2. Scenario Comparison, EGMA Gas
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Figure ES-3 compares the overall natural gas achievable potential for NStar Gas in cumulative
annual therms, lifetime MMBtu, and 2030 Carbon for all sectors and the NPV Cost totaled for all
years for the BAE, CECP and CECP Cost Premium scenarios.

Figure ES-3. Scenario Comparison, NSTAR Gas
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Demand Response Potential Results

Table ES-13 summarizes DR achievable electricity potential for each of the two scenarios, for
each year of the analysis and in total over the 3-year period (2025-2027), by sector. Both
Summer and winter DR increase steadily in the BAE scenario. The MAX scenario potential for
electricity is about 15% greater than that of the BAE scenario for summer and around triple for
winter.

None of the DR options and suboptions for EGMA or NSTAR were assessed to be cost-
effective using top 10-day natural gas costs from AESC 2024. The analysis results in Chapter 6
present potential for all DR options regardless of cost-effectiveness. If gas DR options were
cost-effective, Residential customers could potentially contribute almost 50% of the savings
from a combination of Direct Load Control of space heating and water heating and Behavioral
DR. Large C&I customers could provide almost 50% of the total potential, similar to Residential
contributions, and the remaining potential could be realized from Direct Load Control of small
and medium C&I customers.

Table ES-13. BAE and MAX Scenarios Demand Response Achievable Potential,
Eversource Electric (Net at Meter)

Summer DR Winter DR Summer DR Winter DR
BAE Scenario BAE Scenario MAX Scenario MAX Scenario

Sector and Year

Annual MW Annual MW Annual MW Annual MW

Residential Sector

2025 57.0 10.8 53.8 3.0

2026 66.0 15.2 76.3 20.4

2027 75.9 21.0 86.7 25.6
Commercial & Industrial Sector

2025 94.4 72.2 110.2 84.8

2026 110.8 86.8 129.6 102.0

2027 128.5 102.7 150.4 120.8
Portfolio Total

2025 151.3 83.0 164.0 87.8

2026 176.7 102.0 205.8 122.4

2027 204.4 123.7 237.1 146.5

Source: Guidehouse
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Demand Response Supply Curve

Figure ES-4 shows the supply curve for all electric DR suboptions. The x-axis represents
achievable potential in 2027 and the y-axis represents the levelized incentive cost ($/kW-yr.)
associated with realizing the potential.® The C&I Targeted Dispatch option has the least cost.
Other significant contributors at higher costs are Residential BYOD Thermostats, BYOD Water
Heater, and C&l Daily Dispatch-Battery.

Figure ES-4. Supply Curve for All Demand Response Suboptions
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Source: Guidehouse
Demand Response Scenario Analysis

For the MAX case, Guidehouse adjusted assumed participation levels, incentive amounts,
baseline peak, and equipment saturation to determine the impacts on the DR achievable
potential. The peak demand forecasts varied by case, as these were tied to the different
demand reduction scenario impacts from the energy efficiency potential analysis. Two scenarios
were considered in the baseline summer peak projections: (1) BAE and (2) MAX.

5 The non-incentive costs are represented in aggregate at the sector level, not by individual suboption, and are
presented in Section 6.3
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Figure ES-5 compares the overall summer electricity achievable potential for all sectors
between the BAE and MAX scenarios. Both scenarios increase steadily over the 3-year period.

Figure ES-5. Summer Electricity Demand Response Achievable Potential by Scenario
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Figure ES-6 compares the overall winter electric achievable potential for all sectors between the
BAE and MAX scenarios. Both scenarios increase steadily over the 3-year period.

Figure ES-6. Winter Electricity Demand Response Achievable Potential by Scenario
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Table ES-14 shows the DR electricity portfolio costs over the study period and across the two
scenarios. Portfolio costs follow the trend for the demand reduction potential, though costs scale

at a higher rate than potential for both fuels.

Table ES-14. Demand Response BAE and Max Scenarios Electric Portfolio Costs

DR Portfolio Cost Summer D_R Winter D_R Summer D_R Winter DR

BAE Scenario BAE Scenario MAX Scenario MAX Scenario
2025 $31,014,000 $6,846,000 $54,560,000 $11,442,000
2026 $36,756,000 $8,396,000 $64,398,000 $13,713,000
2027 $43,367,000 $10,469,000 $74,954,000 $16,246,000
Total $111,137,000 $25,711,000 $193,912,000 $41,401,000

Source: Guidehouse

Conclusions

This study uses the most recently available information on Eversource and the Massachusetts
customer base and state-of-the-art modeling to develop the potential for energy, demand and
CO.e reductions possible through energy efficiency and demand response programs and
initiatives during the forthcoming 2025-2027 term. While much energy efficiency and demand
response potential remains, Massachusetts faces unique challenges related to high levels of
saturation, ineligibility of past popular measures, and aggressive carbon reduction targets in
realizing this potential over the next three years. The potential study incorporates these real
factors into the analysis by utilizing Massachusetts baseline study and historic program data to
accurately reflect efficient measure saturations. Based on the assumptions made, the analyses
conducted, and the results presented, these are realistic estimates of potential.

To contextualize the results from this study, Table ES-15 for electricity and Table ES-16 (EGMA) and Table ES-17
(NSTAR) for natural gas compare BAE annual potential for 2025 as identified in this study to 2022 actual
achievements for energy efficiency and 2022 base loads.

Table ES-18 compares BAE costs to 2022-2024 PA costs (excluding customer costs).

Table ES-15. Comparison of BAE Potential to Recent Experience, Eversource Electric

poteny 2022 Actual 2022 Load
Energy Efficiency (Annual GWh) 102 177 21,745
Energy Efficiency (Annual MMBtu) 1,194,000 1,534,273 NA
Summer Demand (Annual Passive MW) 18 22 4,341

Source: Guidehouse and MassSaveData.com
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Table ES-16. Comparison of BAE Potential to Recent Experience, Natural Gas - EGMA

2025 Potential 2022 Actual 2(.)22

Consumption

Energy Efficiency (Annual Therms) 4,148,000 3,400,544 356,000,000
Energy Efficiency (Annual MMBtu) 379,000 318,062 N/A

Source: Guidehouse and MassSaveData.com

Table ES-17. Comparison of BAE Potential to Recent Experience, Natural Gas — NSTAR

2025 Potential 2022 Actual 2(.)22

Consumption

Energy Efficiency (Annual Therms) 4,611,700 3,898,052 326,000,000
Energy Efficiency (Annual MMBtu) 403,000 349,097 N/A

Source: Guidehouse and MassSaveData.com

Table ES-18. Comparison of PA Costs for Three Year Period

2025-2027 2022-2024
BAE Scenario Plan
Electric - Eversource $882,500,000 $1,137,317,500
Natural Gas — EGMA $211,500,000 $264,915,000
Natural Gas — NSTAR $236,400,000 $239,460,000

Source: Guidehouse and MassSaveData.com
Energy Efficiency

The following are high-level observations regarding the projections for energy efficiency
potential for electricity and natural gas programs:

o BAE Scenario Electricity Measure Savings: As savings from lighting continues to
decline, cost-effective energy efficiency potential is available from Large C&l Custom,
heat pumps, and Lab-Grade Cold Storage measures. There is a drop off of achievable
potential even within the top ten measures, which could guide Eversource’s program
implementation efforts. Overall, potential annual net GWh savings are less than 2022
actual savings, but MMBtu impacts across all fuels are greater, reflecting the impact of
increased electrification.

o BAE Scenario Natural Gas Measure Savings: The most significant contributors to
savings potential in the Residential and Income Eligible sectors are Insulation, Air
Sealing, and Heat Pump. Programmable thermostats add significant savings in
Residential as well. For the C&I sector, Custom measures make up the most savings.
There is a sharp drop off of achievable potential even within the top ten measures, which
could guide Eversource’s program implementation efforts.

e Carbon: The primary sources of carbon reduction in 2030 from achievable potential in
2025 through 2027 are weatherization, Custom C&I and fuel substitution measures.
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e CECP Scenario Results: The CECP scenarios demonstrate that the statewide carbon
targets for 2030 can be met by accelerated deployment of weatherization and heat
pumps by all PAs. The associated price tags for the PAs are also increased. In the Cost
Premium scenarios, the price tag relative to the BAE scenario are three to five times
greater than the BAE scenario cost. With the additional costs, Residential programs and
sector are not cost-effective in the CECP Cost Premium scenario, while the other
sectors remain cost-effective.

o Key Drivers: Major drivers of BAE potential are measure eligibility, carbon benefits,
Eversource’s actual and expected achievements during 2022-2024, and updated
avoided costs. For the CECP scenarios, the major driver of results was the carbon-
reduction rich measures that were targeted with accelerated deployment.

e Achieving Potential: While this report shows that much EE potential remains, there are
unique challenges in Massachusetts in realizing this potential over the next three years.
Assumptions adopted in this study represent these factors and Eversource should be
aware of the factors as it develops its plans.

o Past Program Achievements: Notably, Eversource has effectively implemented
energy efficiency programs in Massachusetts for decades, often exceeding goals
in terms of the amount of savings achieved. As greater levels of energy efficiency
are implemented in Massachusetts and market saturation increases, it may
become more challenging to harvest additional savings represented in the
energy efficiency potential.

o Codes and Standards: The challenge of continuing to capture savings from
energy efficiency programs within an increasingly saturated market is
exacerbated by tightening codes and standards.

o Changing Energy Efficiency Measure Costs: Changes to the portfolio
measure mix that occur due to market saturation and codes and standards
changes drive incremental costs upward for many measures. More complex
measures, such as controls and fuel substitution may require a more
sophisticated workforce, additional training, as well as increased installation and
configuration time, compared to more static measures. This could result in
increased incremental costs for these types of measures. As a result, costs may
be highly variable, particularly as Eversource moves to more aggressive targets.

¢ Investment Level: Eversource will need to plan for significantly higher levels of
investment in electricity and natural gas programs, particularly for the CECP scenarios,
and for mobilizing a significant increase in direct and indirect services to meet the
increased level of demand for efficiency and electrification upgrades.

Demand Response

The following are high-level observations regarding the projections for demand response
potential:

e Growth in DR Potential: Building off Eversource’s existing experience with DR, the

electricity demand response potential in Eversource’s Massachusetts service territory is
estimated to grow over 2025-2027. This increase in savings is primarily driven by steady
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growth in utilization for DR dispatch, smart thermostats, and battery adoption over the 3-
year timeframe in both summer and winter seasons.

o Large C&I Contribution in Total Potential: Large C&l customers have the
highest share in the total electric DR potential. The C&l Daily Dispatch-Electric
option represents the largest DR potential from these customers during both the
summer and winter seasons, with the C&I Targeted Dispatch-Electric also
contributing sizable DR potential during both seasons.

o Residential Thermostat Program Growth and Contribution: The electric DR
potential from Residential HYAC control via smart thermostats (BYOT program)
is estimated to grow as the program progressively scales up over time.

o Natural Gas DR: None of the DR options and suboptions for EGMA or NSTAR were
assessed to be cost-effective using top 10-day natural gas costs from AESC 2024. The
analysis results in Chapter 6 present potential for all DR options regardless of cost-
effectiveness. If gas DR options were cost-effective, Residential customers could
potentially contribute almost 50% of the savings from a combination of Direct Load
Control of space heating and water heating and Behavioral DR. Large C&I customers
could provide almost 50% of the total potential, similar to Residential contributions, and
the remaining potential could be realized from Direct Load Control of small and medium
C&l customers.

o Cost-Effectiveness across Scenarios: The C&l Daily Dispatch-Electric option, which is
the largest contributor, remains cost-effective in the MAX scenario. Similarly, the largest
contributor to potential on the electric side, Residential BYOT, remains cost-effective.
Most electric DR measures remain cost-effective even as costs increase in the MAX
scenario. No natural gas demand response suboptions are cost-effective for the BAE or
MAX scenarios.
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1. Introduction

This section provides an overview of the potential study, including background and study goals,
a discussion of the report’s organization, and key caveats and limitations of the potential study.
Guidehouse’s best-in-class modeling tools ensure the rigor, validity and sensibility required of
the DSM Potential Study results. Our potential study models have been validated in numerous
US states, and our DSM potential studies and models have been quoted by ACEEE as being
“robust and transparent... [and] their methodology for forecasting participation is industry
standard best-practice.”

As is typical in the development of such studies, Guidehouse worked collaboratively with
Eversource and its stakeholders to ensure the study, to the fullest extent, best reflects current
Massachusetts market conditions. Guidehouse received considerable guidance and feedback
from Eversource staff, particularly in the development of global input assumptions, measure
characterizations, and historical portfolio performance calibration. Guidehouse also carefully
considered, and as appropriate, was responsive to stakeholders’ input, incorporating their
feedback into the analysis approach.

1.1 Context and Study Goals

Guidehouse was retained by the energy efficiency Program Administrators (PAs) of
Massachusetts’ to develop an estimate of the potential for electric energy efficiency (EE) and
demand response (DR) in Massachusetts during the 3-year timeframe covering the period 2025
to 2027. Guidehouse worked with Eversource and the other PAs to develop information on
current levels and patterns of energy use in Massachusetts, characterize potential measures
which could be implemented to increase energy efficiency and demand response through DSM
programs in the state, and develop estimates of EE and DR potential. The study data and
analysis will be used to inform EE and DR program design for Eversource in Massachusetts.
Table 1-1 summarizes the various elements of the project scope.

Table 1-1. Summary of Project Scope

Element Dimensions

Forms of Energy Electricity, Natural Gas, Propane, Fuel Oil

Energy Efficiency and Demand Response

Type of Potential Technical, Economic, Achievable

Achievable Business-as-Expected (BAE) and two Clean Energy and Climate Plan (CECP)

Scenarios scenarios for EE, BAE and MAX scenarios for DR

Sectors Residential, Income-Eligible (IE) and Commercial and Industrial (C&l); within
these, other subsectors and building types (e.g., Multifamily)

Climate Single Weather Zone

Time Horizon 2025-2027 (3 years)

6 ACEEE study titled “Cracking the TEAPOT: Technical, Economic, and Achievable Energy Efficiency Potential
Studies,” August 2014.

7 The six program administrators in Massachusetts are Berkshire Gas Company, Cape Light Compact, Eversource,
Liberty Utilities, National Grid, and Unitil.
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1.2 Interactive Review Process

This study began in July 2023 and encompassed four phases involving interactive engagement
and review, which is described as follows.

o Measure list development. Guidehouse recommended a list of measures to the PAs
and made maodifications in response to comments. This list was shared with the
consultants to the Massachusetts Energy Efficiency Advisory Council (EEAC
Consultants) who made additional suggestions. Given the study schedule, only high
priority measures were added and then the measure list was finalized.

e Measure characterization. Following this process, the measures were characterized.
Characterization involves development of savings and cost parameters associated with
each measure. Measure characterization provides a key set of input assumptions for the
potential analysis models.

¢ Review of results. Potential model results were reviewed at several stages. Key
reviews occurred after measure characterization and model calibration, in addition to
sharing results with Eversource and doing a cross-Program Administrator comparison of
high-level results. A final review was performed when updated avoided costs from the
2024 Avoided Energy Supply Component Study were available.

o External party review of results. The stakeholder engagement process and level of
participation in Massachusetts was typical of what Guidehouse has seen in other
jurisdictions. Guidehouse appreciates the thorough review and comments provided by
stakeholders, and thanks them for their feedback and participation in the process.
Eversource shared draft results with the EEAC Consultants on several occasions as the
study progressed. Modifications related to feedback from the consultant review were
incorporated into this final report.

1.3 Caveats and Limitations
Several caveats and limitations are associated with the results of this study, as detailed below.
1.3.1 Program Design

The results of this study provide the savings potential for Eversource in Massachusetts and
provide insights into how this potential can be translated into program design in key areas.
However, this potential study is not intended to provide, nor does it have information on,
detailed program designs. Different program designs and delivery mechanisms would inevitably
result in different levels of adoption of efficient technologies, which means the output of this
study is an estimate of what can be achieved under the specific set of assumptions outlined in
this study. Program design is typically a separate activity and is outside the scope of this study.

1.3.2 Measure Characterization

The scope of this study employed both primary data collection techniques and a variety of
secondary data sources for estimates of measure savings, costs, and market presence (e.g.,
saturations and densities). Primary data specific to Massachusetts was used wherever possible.
Where Massachusetts-specific data was not available, the best available data was used. This
situation and approach did not limit our ability to achieve the study objectives and is consistent
with Guidehouse’s experience in Massachusetts and other jurisdictions.
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Furthermore, the team considers the measure list used in this study to appropriately focus on
those technologies likely to have the highest impact on savings potential over the study horizon.
However, there is the possibility that unidentified emerging technologies may arise that could
increase savings opportunities over the forecast horizon and broader societal changes may
affect levels of energy use in ways not anticipated in the study. For some measures, the study
assumes the consumption and cost baseline will change in the future, decreasing savings
opportunities, due to new codes and standards that have been promulgated but have not yet
taken effect. Assumptions regarding future code and standards changes are documented in the
measure characterization sheets for relevant measures. However, this study does not make
assumptions about future code and standard changes that have not yet been codified.

Potential studies must make assumptions about the adoption of technologies and options that
inevitably come with a degree of uncertainty. While techniques such as use of payback
acceptance curves and technology diffusion models are considered to provide reasonable
aggregate estimates of savings potential, such techniques (which must be applied to dozens or
in some cases hundreds of measures) are limited in their ability to accurately predict adoption
for specific measures or in specific customer segments.

For energy efficiency, model calibration steps (e.g., comparing forecast results with past
achieved results) seek to ground the forecasts in the real world, but inaccuracies are bound to
exist the further one drills into a technology or segment—even if the aggregate results are
considered reasonable. One reason that aggregate results can be more reliable than individual
technology or segment results is that forecasting inaccuracies at the measure-level will exhibit a
pooling effect when aggregated up to the portfolio (whereby positive or negative differences at a
finer level of aggregation can help to offset each other in an aggregate result). While more in-
depth technology adoption techniques do exist (e.g., discrete choice analysis) to improve the
forecast accuracy for any given technology, application of these techniques to the quantity of
measures analyzed in studies such as this are not typically warranted, considering the dramatic
increase in costs one would have to incur to calibrate a different adoption model for every single
measure.

1.4 Interpreting Results

This report includes a high-level account of savings potential results for Eversource in
Massachusetts and focuses largely on aggregated forms of savings potential. Energy efficiency
potential is estimated at the finest level of granularity, which is at the measure-level within each
customer segment. The measure-level data is mapped to the various customer segments and
end-use categories to permit a reviewer to easily create custom aggregations. Measure level
results are available in the study appendices as noted below. Demand response potential is
estimated using a bottom-up analysis, with primary data from Eversource and relevant
secondary sources of information, as documented in the study appendices (noted below).

The annual energy savings values are the sum of natural gas, fuel oil, propane, motor gasoline,
and electric energy savings. Note that annual electric energy savings are adjusted for the
projected effective heat rate of electric generation by savings period (Summer Off-Peak,
Summer On-Peak, Winter Off-Peak, Winter On-Peak). Because different measures have
different lifetimes and savings loadshapes, in practical terms, measures' heat rates range from 6
to 6.9 MMBtu per MWh.

Readers should note that quantitative energy savings results are presented as net quantities,
that is, with all impact factors and net-to-gross ratios applied. GHG savings potential is
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presented as adjusted gross savings, in other words, with all impact factors applied but without
net-to-gross ratios. Results are designated by, as appropriate, scenario, fuel, and whether these
are incremental annual or lifetime. For example, the reported measure-level savings potential by
impact type is only for the 2025 install year, while the measure-level MMBtu savings potential is
the sum across all of the period years (2025 through 2027). In the scenario results table,
savings are generally rounded to the nearest thousand and budgets to the nearest hundred
thousand, to indicate a level of uncertainty in the analysis.

Technical and economic potential results are broken out between energy efficiency and fuel
substitution. Results for achievable potential are aggregated to provide overall net results. While
the primary fuels of the analysis are natural gas and electricity, oil and propane savings are
included to demonstrate the broader energy savings as well as the carbon reduction impacts.

The potential models were calibrated to 2022 actual achievements where available; therefore, if
a measure was installed in 2022 it was modeled for potential, unless it was explicitly removed
from the measure list. Potential forecasts will differ from recent achievements due to measure
competition in the model, per unit savings differences, and cost-effectiveness changes.
Projected budgets will diverge from recent actual spending trends due to changes in the
measure mix, inflation of measure costs, and cost adjustments made to a handful of measures
to reflect greater cost to serve remaining potential.® In general, the cost per unit savings for the
CECP scenarios is greater than that of the BAE scenario because of the increased number of
heat pumps in the CECP scenario.

1.5 Report Organization

The report is organized as follows:

e Section 2 provides an overview of Global Data developed and used in the study.

e Section 3 discusses the Energy Efficiency Measure Characterization, including key
parameters.

e Section 4 presents Energy Efficiency Potential, including a summary of results by
sector and end use for electricity and natural gas measures.

e Section 5 presents Demand Response Assessment Methodology, including market
characterization, baseline projections, characterization of options, and key assumptions.

e Section 6 presents Demand Response Potential for the technical and achievable
potentials, investment levels, scenario analysis, and discusses snapback effects.
Achievable potential results are presented for DR options, suboptions, customer class,
and building type for cost-effective DR options.

e Section 7 presents the Conclusions of the study.

The report also includes the following four appendices:

o Appendix A: Massachusetts 2025-2027 Potential Study Modeling Methodology
e Appendix B: Energy Efficiency Measure List

o Appendix C: Energy Efficiency Results (Excel Spreadsheet Viewer)

e Appendix D: Demand Response Results (Excel Spreadsheet Viewer)

8 Income Eligible budgets are projected irrespective of the statutory allocation of 10% of the electric and natural gas
budget. To the extent that projected budgets are less than the statutory limits, program planning will need to adapt to
ensure that the allocation requirement is met.
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2. Global Data

Guidehouse aggregated multiple data sources to simulate many elements of the market
conditions in Massachusetts that help to define the potential for energy saving technologies
modeled in this study. These inputs include Residential household counts, business and
industrial building stock, electricity, electricity demand, and natural gas sales forecasts, and
end-use energy allocations. Together, these inputs are referred to as the global data and help
to define the context of the modeled savings potential, and the scope of potential adoption.
Guidehouse developed global data for each PA’s electric and natural gas service territories
separately. To develop these inputs, Guidehouse prioritized primary data, or data specific to
each PA including:

e Residential, Income Eligible and C&l customer counts and sales data.
e Historical and forecasted consumption and demand data.

e 2022 benefit-cost ratio (BCR) calculation model inputs.

¢ Residential (2022), Income Eligible (2022) and C&I (2022) end-use (Baseline Study)
surveys.

o City of Boston Building Energy Reporting and Disclosure Ordinance (BERDO).
e City of Cambridge Building Energy Use Disclosure Ordinance (BEUDO).

2.1 Segmentation of Customer Sectors

Guidehouse developed consumption, demand, floorspace, customer counts, fuel splits, and
end-use allocations by territory, sector, and customer segment where possible. Where data was
not available to estimate these splits, Guidehouse aggregated to the sector level.

The segmentation also reflects Guidehouse’s modeling approach for representing efficiency
measures within the DSMSim model. DSMSim models energy efficiency measures at the
segment level, and tracks building and equipment stocks for each segment. Differences in fuel
choices (i.e., space and water heating market shares), types of equipment used (i.e., use of a
furnace or boiler for space heating), and equipment and system efficiency levels are all
represented within the model for each segment, as required and as permitted by data
availability.
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Table 2-1 shows the segmentation used for the Residential, Income Eligible and C&I sectors,
with additional detail provided for each sector in the following sections.

Table 2-1. Customer Segments by Sector

Residential and

o Commercial & Industrial
Income Eligible

Single Family Colleges & Universities Retail
Single Family Moderate Income Food Sales Schools
Single Family Income Eligible Restaurants Warehouse
Multifamily Healthcare Commercial — Other
Multifamily Income Eligible Data Centers Public Assembly
- Lodging Industrial
- Office Commercial - Multifamily

Note: Commercial Multifamily buildings contain more than four units.
Source: Guidehouse

2.1.1 Residential and Income Eligible Sectors

Guidehouse divided Residential customers into five segments based on the type of Residential
building occupied, as shown in Table 2-2.

Table 2-2. Description of Residential Segments

Segment Description

Single Family Single-family homes with 1 unit

Single Family Moderate Income (M) Single-family homes with 1 unit, Moderate Income occupants
Single Family Income Eligible (IE) Single-family homes with 1 unit, Income Eligible occupants
Multifamily Apartments, attached housing, 2-4 units

Multifamily Income Eligible (IE) Apartments, attached housing, 2-4 units, Income Eligible occupants

Note: The characterization of the Multifamily segment aligns with the definitions used for the Residential Baseline
Study and Multifamily census data.

Source: Guidehouse

Guidehouse developed the breakdown of the Residential and Income Eligible sectors into
dwelling types based on the PA’s customer data. This segmentation aligns with the Residential
Baseline Study, where Moderate Income households are defined as 61-80% of statewide
median income (by household occupancy), and Income Eligible households are defined as 60%
of statewide median income and lower.® Multifamily buildings with five or more units are
included in the C&l building stock in the Commercial - Multifamily segment for both natural gas
and electric fuels'® However, Income Eligible stock, regardless of the number of units, is
mapped to the Income Eligible sector.

9 As of March 19, 2024, the upper limit of Moderate Income will change to less than the greater of 80% of state
median income or area median income.

10 This may not match the PA reporting tables as a Residential-metered Multifamily buildings would show up in the
Residential sector
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Building stock data was developed at the service territory and customer segment level.
Residential and Income Eligible segment stocks are considered as number of households, while
commercial and industrial segments are per 1000 square feet of building floor space. The
primary data source used for determining Residential building stocks was delivered to
Guidehouse by the PAs. Data included total natural gas and electric customers. For customer
counts where income-based distribution was not available, Guidehouse used the demographic
distribution based on income type from the 2022 Massachusetts Residential Baseline Survey
saturation results. Household counts with unknown segments were mapped to study segments
assuming an equal weighting to the rest of the data. Propane and fuel oil potential were scaled
based on the electric service territory stocks.

Table 2-3 shows the stock estimates (in units of households) by housing type for the base year
2022. Multifamily buildings with four or more units are included in the C&l building stock in the
Commercial - Multifamily segment.

Table 2-3. Base Year (2022) Housing Stocks (Residential and Income Eligible Units)

Housing Type Electricity EGMA Gas NSTAR Gas

Multi Family 179,565 55,921 50,931
Multi Family Income 16,824
Eligible (IE) 47,304 18,473

Single Family 595,390 166,271 151,434
Single Family Income 17,560
Eligible (IE) 112,353 19,280

Single Family Moderate 37,476
Income (MI) 132,756 41,148

Total 1,067,368 301,093 274,225

Source: Guidehouse based on Eversource data

For Eversource, the stock was segmented into NSTAR Gas and EGMA Gas using a percentage
split from natural gas company annual returns that have been filed with the Department of
Public Utilities''. Guidehouse used raw sales numbers from these returns, calculated the
percentage split, and applied these to overall stock estimates to separate out Eversource
natural gas into the two operating companies for the model analysis.

2.1.2 C&l Sector

Guidehouse selected 20 C&Il segments with the goal that the building types within those
segments be reasonably similar in terms of electricity use, operating and mechanical systems,
and annual operating hours. This approach allowed for consistency in building characteristics
within each segment as required by the measure characterization and modeling processes.
Some of the customer segments were further split by size (small and large) to align with
ongoing statewide commercial surveys that will help inform heat pump adoption.

This study defines C&I customer size based on annual consumption levels, with 1 million kWh
and 40,000 therms as the threshold. PA thresholds differ for electricity consumption, but in
conversation with the PAs, Guidehouse decided to use the lower threshold to have a consistent

1 https://www.mass.gov/info-details/find-a-natural-gas-company-annual-return
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value across the analyses. Table 2-4 shows the segmentation used C&Il sectors. The C&l
Multifamily customer segment includes C&I metered Multifamily measures for both electricity,
gas, and delivered fuels.

Table 2-4. C&l Customer Segments

C&I Customer Segments

Colleges & Universities Lodging - Large
Schools Restaurants
Other Retail - Large
Data Centers Retail - Small
Laboratories Multifamily
Food Sales - Small Healthcare - Large
Food Sales - Large Healthcare - Small
Office - Small Public Assembly
Office - Large Warehouse
Lodging - Small Industrial

Source: Guidehouse

C&l Building stock data was developed at the service territory and customer segment level.
Commercial and industrial segments are characterized as per 1000 square feet of building floor
space. The primary data source used for determining building stock for all PAs was delivered to
Guidehouse by DNV. Data included total natural gas and electric customer counts as well as
total square footage by Commercial Buildings Energy Consumption Survey (CBECS) customer
segments. Guidehouse mapped the CBECS customer segments to study segments and used
annual consumption data from the City of Boston Building Energy Reporting and Disclosure
Ordinance (BERDO) and the City of Cambridge Building Energy Use Disclosure Ordinance
(BEUDO) to further distribute the stock between small and large segments wherever applicable.
Section 2.1.3 describes the impact of BERDO and BEUDO on this study.

As noted, Multifamily buildings with five or more units are included in the C&I building stock in
the Commercial - Multifamily segment for both natural gas and electric fuels using allocations
based on the data obtained from DNV. However, Income Eligible stock, regardless of the
number of units, is mapped to the Income Eligible sector. Data with unknown segments were
mapped to study segments assuming an equal weighting to the rest of the data. The stock data
was scaled through time using service territory annual sales forecasts provided by PAs.
Propane and fuel oil potential were scaled based on the electric service territory stocks.

Guidehouse used a stock demolition rate of 0.5% per year for Residential, Income Eligible and
Commercial stock and 0.0% for Industrial stock. This value assumes a 200-year full stock
turnover for the Residential, Income Eligible, and Commercial sectors and is a standard
estimate. Table 2-5 summarizes the resulting floor space estimates developed for each C&l
segment for the study base year, 2022.
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Table 2-5. Base Year (2022) C&l Area

Electricity EGMA Gas NSTAR Gas

Cé&l Customer Segment Floorspace (1,000 Floorspace (1,000 Floorspace (1,000
Colleges & Universities 54,665 26,221 35,023
Schools 28,407 4,783 5,465
Other 85,553 45,837 22,538
Data Centers 713 382 188
Laboratories 91,970 49,275 24,229
Food Sales - Small 1,270 473 299
Food Sales - Large 3,057 5,536 1,733
Office - Small 77,954 3,179 8,142
Office - Large 151,350 16,398 52,391
Lodging - Small 94,619 5,185 12,568
Lodging - Large 38,076 10,743 21,935
Restaurants 10,136 7,083 4,371
Retail - Large 58,109 23,650 41,222
Retail - Small 38,350 8,250 8,650
Multifamily 113,918 1,022 31,391
Healthcare - Large 16,557 9,860 9,376
Healthcare - Small 10,649 3,104 798
Public Assembly 66,630 46,637 29,911
Warehouse 70,397 54,554 41,239
Industrial 51,460 83,537 35,529
Total 1,063,840 405,709 386,997

Source: Guidehouse
2.1.3 Building Performance Standards Impact

The cities of Boston and Cambridge recently adopted building performance standards to set
medium- and large-sized buildings on a trajectory to net-zero greenhouse gas emissions. The
Guidehouse team factored the building performance standards into the 2025-2027
Massachusetts Potential Study by reviewing the policies in detail, analyzing the characteristics
and emissions of buildings regulated by these policies, and adjusting the potential study model
inputs.

BERDO

Enacted in 2021, the Building Emissions Reduction and Disclosure Ordinance requires large-
and medium-sized buildings in Boston to reduce emissions to net zero by 2050. BERDO
emission reduction requirements begin in 2025 and become more stringent over time.
Regulated properties include (1) City-owned buildings, (2) Commercial parcels with at least
20,000 square feet of gross building floor area, and (3) Residential parcels with 15 or more
dwelling units or at least 20,000 square feet. By 2030, owners must reduce emissions by 50
percent relative to a baseline year or meet a prescriptive emission standard. Figure 2-1
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compares the BERDO emission limits to the emission intensity distributions of regulated
buildings.

BEUDO

The City of Cambridge amended its Building Energy Use Disclosure Ordinance in 2023 to
require large and medium-sized buildings to reduce GHG emissions to net zero by 2035
and 2050, respectively. Non-Residential parcels with at least 25,000 square feet of gross
building floor area must comply with BEUDO emission reductions, which begin in 2026.
By 2030, parcels with at least 100,000 square feet must reduce emissions by 60 percent
relative to baseline. BEUDO requires parcels with 25,000 to 99,999 square feet to reduce

emissions by 40 percent reduction by 2030.

Figure 2-2 compares the BEUDO emission limits to the emission intensity distributions of
regulated buildings.

Figure 2-1. BERDO emission limits and emissions intensity distribution of regulated

buildings
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Figure 2-2. BEUDO emission limits and emissions intensity distribution of regulated

buildings
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Effect of BERDO and BEUDO on Measure Potential

The Guidehouse Team incorporated building characteristic and energy use data from BERDO
and BEUDO into its building segmentation analysis, market characterization, and measure
characterization. The analysis is consistent with prior work by members of the Guidehouse
Team for the cities of Boston and Cambridge. Guidehouse expects BERDO and BEUDO to
meaningfully increase the adoption of energy efficiency and electrification measures in all
scenarios, including BAE. Table 2-6 and Table 2-7 summarize the customer floor area and
energy use impacted by BERDO and BEUDO for Eversource Electric and Gas, and National
Grid Gas, respectively.

While building owners may select among various compliance approaches, all regulated
buildings must eliminate onsite use of fossil fuels over time or face substantial penalties and
fines. For this reason and because there will only be one opportunity to replace commercial
combustion equipment before buildings must achieve net-zero emissions, Guidehouse assumes
that 90 percent of all fossil-fueled equipment in regulated buildings is electrified at the time of
burnout.

The Guidehouse Team reviewed the area expected to be affected by BERDO and BEUDO and
the energy intensity data. Based on this review, since much of the building stock is close to
compliance with 2025-2029 limits, over the 2025-27 study period Guidehouse does not
anticipate more fuel conversions than normal. Consequently, Guidehouse did not make
modifications to equipment adoption assumptions to account for BERDO and BEUDO.

Table 2-6. BERDO and BEUDO Impacted Customer Floor Area and Energy Use,
Eversource Electric and NSTAR Gas

St'\ljlg‘ypglgi?(t)lr?\ler Sqft Impacted by Electricity Usage Gas Usage Delivered Fuels
Segments BERDO or BEUDO Impacted (MWh) Impacted (MMBtu) Impacted (MMBtu)
Electric Gas Electric Gas Electric Gas Electric Gas
com - Colleges & 38,531,220 20,101,784 459,384 288,662 729,139 175,632 850 791
Com - Data Centers 286,620 286,620 19,860 19,860 0 0 0
Com - Food Sales 1,937,760 110,281 81,234 2,909 147,402 6,353 0
Com — Healthcare 27,846,986 1,621,389 480,364 40,110 1,322,103 243,078 5,310
Com - Laboratories 26,313,809 11,470,794 886,297 420,407 2,426,192 1,596,282 309 119
Com - Lodging 35,954,297 7,453,069 305,142 59,983 1,205,930 213,459 7,742 714
Com - Multifamily 144,933,451 23,329,628 924,184 125,802 5,138,512 750,510 289,106 3,038
Com - Office 114,177,011 14,809,780 1,329,780 240,671 1,654,218 461,012 84,393 3,092
Com - Other 31,633,528 7,312,546 344,662 124,791 1,468,738 503,037 31,405 1,100
ﬁ;’s”;,;q&‘;b"c 19,845,733 1,931,014 220,735 16,324 774,087 47,818 10,775 1,034
Com - Restaurants 1,939,234 69,218 87,150 956 215,496 54,503 0 0
Com - Retail 8,496,933 2,126,286 124,140 34,768 202,312 25,026 1,325 759
Com - Schools 18,856,832 2,581,876 98,051 18,650 999,402 95,784 2,507 0
Com - Warehouse 12,566,520 262,375 65,585 288 222,827 588 10,247 0
Ind - Industrial 5,895,769 281,576 69,796 8,502 1,337,366 1,475 5,432 0
Res - Single Family 15,070 0 44 0 558 0 0 0

Source: Synapse
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Table 2-7. BERDO Impacted Customer Floor Area and Energy Use, Eversource Electric
and National Grid Gas

MA Potential Study SF Impacted  Electricity Usage Gas Usage Delivered Fuels
Customer Segments by BERDO Impacted (MWh) Impacted (MMBtu) Impacted (MMBtu)
Com - Colleges & Universities 18,429,436 170,721 553,507 59
Com - Data Centers 0 0 0 0
Com - Food Sales 1,827,479 78,325 141,049 0
Com - Healthcare 26,225,597 440,253 1,079,026 5,310
Com - Laboratories 14,843,015 465,890 829,910 189
Com - Lodging 28,501,228 245,159 992,471 7,028
Com - Multifamily 121,603,823 798,382 4,388,002 286,069
Com - Office 99,367,231 1,089,109 1,193,206 81,301
Com - Other 24,320,982 219,870 965,701 30,305
Com - Public Assembly 17,914,719 204,411 726,270 9,740
Com - Restaurants 1,870,016 86,194 160,993 0
Com - Retail 6,370,647 89,371 177,286 566
Com - Schools 16,274,956 79,401 903,618 2,507
Com - Warehouse 12,304,145 65,297 222,239 10,247
Ind - Industrial 5,614,193 61,294 1,335,891 5,432
Res - Single Family 15,070 44 558 0

Source: Synapse

2.2 End-Use Definitions

This potential study defines end uses as a specific activity or customer need that requires
energy, such as space heating or domestic water heating, without specifying the particular type
of equipment used to satisfy that need. Table 2-8 presents the list of end uses by sector used in
the potential study. These end-use categories are used primarily for the binning of potential
estimates and for quality control steps to check the range of savings forecasts against the
estimated end-use consumption.
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Table 2-8. End-Uses by Sector

Residentie_il _and Income cal
Eligible
Behavior'? Behavior
Custom Custom
New Construction Envelope
Envelope Compressed Air
Hot Water HVAC
HVAC Lighting
Lighting Motors/Drives
Motors/Drives Process
Plug Load Refrigeration
Process Hot Water
Refrigeration Food Service

Source: Guidehouse

2.3 End-Use Allocations

End-use allocations were developed for each customer segment and impact type, by fuel.
Allocations represent the average share of whole building consumption that is attributable to
each end-use, calculated using appropriate survey weightings to scale observed buildings, and
as such, are representative of statewide building stock. The allocations were developed using
data from:

¢ NREL’s ComStock and ResStock End-Use Load Profiles (EULP) databases.
e U.S. EIA’s Residential Energy Consumption Survey (RECS).

e U.S. EIA’s Commercial Building Energy Consumption Survey (CBECS).

e U.S. EIA’s Manufacturing Energy Consumption Survey.

¢ NREL’s Manufacturing Thermal Energy Use database.

e NREL’s Industrial Energy Data Book.

e U.S. EIA’s State Energy Data System.

For commercial buildings, ComStock data was preferred to CBECS because it is
Massachusetts-specific, whereas CBECS is regional. Some building types, however, are not
included in ComStock. For Residential and Income Eligible buildings, both RECS and NREL
EULP (ResStock) are viable data sources because these are Massachusetts-specific. NREL
EULP was found to be more credible because of the greater sample size and modeling
granularity, and the results also appear more consistent with other studies. End-use allocations
are used in this study as guidelines for result quality control, not directly for potential scaling.

12 Behavior program is not offered by all PAs.
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2.4 Fuel Shares

Due to the separation of building stock by primary fuel type (electricity and natural gas), fuel
shares were not needed for this study. Propane and fuel oil equipment shares are characterized
in the measure density values and applied to the electric territory stock forecast.

2.5 Load Shapes

All loadshape data were sourced from the 2022 BCR models. Electricity loadshapes have four
periods: Summer-On Peak, Summer-Off Peak, Winter-On Peak, and Winter-Off Peak. Gas,
propane, fuel oil, and water do not have loadshapes, however, there are variations of avoided
costs applicable to different natural gas consumption profiles, which have been considered with
the avoided costs inputs.

2.6 Sales Forecast

Sales forecast data was developed at the service territory and customer segment level for
electric energy and capacity and natural gas. Sales forecasts were not developed for propane
and fuel oil due to the lack of data availability and reporting necessity. The sector-level forecasts
resulting from data provided by each PA were transformed to the customer segment using the
consumption weights developed from BERDO and BEUDO data and stock distribution. The
relative weighting of building types is assumed to be constant over the study period. Table 2-9
shows the estimated total electricity, demand, and natural gas consumption by sector.

Table 2-9. Electricity, Demand, and Natural Gas Consumption in 2022 (At Meter)

NSTAR Natural EGMA

S — Electricity Electric Gas Natural Gas
9 Consumption Demand Consumption Consumption
GWh MW MM Therms MM Therms

Residential 5,441 1,390 156 188
Income Eligible 1,830 468 49 59
cé&l 14,474 2,484 120 110
Total 21,745 4,341 326 356

Source: Guidehouse

2.7 Avoided Costs

Avoided costs for electric energy and capacity, natural gas, propane, and fuel oil impacts were
developed using final results of the 2024 Avoided Energy Supply Component Study for New
England (AESC 2024'%); water, non-energy impacts, and other program administrator-specific
values were adopted from the 2022 BCR models. Benefit streams were combined at the impact
type level before importing into the DSMSim model. Therefore, each avoided cost stream may
contain multiple BCR model benefits.

13 https://www.synapse-energy.com/aesc-2024-materials
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e Electric energy (per kWh) includes energy, DRIPE, environmental compliance (Societal
Cost of CO2, or SCC), and cross DRIPE benefits. A 1.5% discount rate was used for
SCC.

e Electric capacity (per kW) includes cleared capacity, DRIPE, reliability, transmission, and
PA-specific distribution benefits. Uncleared capacity, DRIPE, and reliability values are
imported as unique benefit streams as their valuation methodologies differ from the other
capacity scaling benefit streams.

¢ Guidehouse has updated model logic to incorporate these custom valuation parameters
for uncleared capacity to align the BCR model and DSMSim TRC results.

o Gas (per MMBLtu) includes natural gas, DRIPE, cross DRIPE, and SCC environmental
compliance benefits.

¢ Propane (per MMBLtu) includes propane and SCC environmental compliance benefits.

o Fuel Oil (per MMBtu) includes oil, DRIPE, and SCC environmental compliance benefits.
AESC 2024 provided all of these values.

o Water (per gallon) includes only the price of water and sewage.

¢ Non-energy impacts are mapped to measures for each service territory and include per
unit and per impact, one-time and per year benefits.

The BCR models provided these values as well as the values for avoided distribution capacity.

2.8 Retail Rates

Retail rates for electric energy and capacity, gas, propane, fuel oil, and water were developed
using a variety of resources. Propane, fuel oil, and water rates are equal to the commodity price
portion of the avoided costs from the PA BCR models. Current electricity and natural gas
distribution rates are based on tariff documents sourced for each PA when provided, or from
published rates available online when not provided by PAs. Electricity and natural gas supply
rates are taken from PA basic supply rates when available or an average of current supply rates
from third parties when a basic supply rate is not provided. The total cost of electricity and
natural gas to consumers is the sum of the distribution rate and supply rate. All rates are
forecasted over the study period based on the statewide rate of escalation of electricity and gas
avoided costs provided in the PA BCR models. When sales data by rate class was provided by
the PAs, a weighted average of rates based on sales is used for each sector. Retail rates are
used to determine customer simple payback for each measure. This metric is used for
determining the expected achievable potential adoption.

For the commercial and industrial sectors, electricity demand charges for each sector are
weighted based on energy consumption between rate classes when that data was provided.
The demand charges are escalated based on the escalation of avoided capacity costs for each
PA based on the BCR models.

2.9 Other Economic Inputs
Other economic inputs, such as inflation rate and discount rates, were sourced from the AESC

2024. Note that discount rates are real (1.74%) to match PA BCR model logic. Line losses were
sourced from evaluated 2022 BCR models.
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3. Energy Efficiency Measure Characterization

Guidehouse fully characterized approximately 350 energy efficiency and electrification
measures across Eversource’s Residential, Income Eligible and Commercial & Industrial (C&I)
sectors. Guidehouse began the measure characterization process by developing a
comprehensive list of measures likely to contribute to economic potential. Guidehouse reviewed
current program offerings, previous potential studies conducted in Massachusetts, and potential
model measure lists from other jurisdictions to identify measures with the highest expected
economic impact. Guidehouse focused on energy efficiency and electrification measures which,
in aggregate, are projected to achieve 90% or more of the incremental achievable savings.

Except for Income Eligible customers, new fossil fuel-fired equipment is not included in the
potential results. Per PA guidance, Residential New Construction fossil fuel energy efficiency
savings are not included in the results for any customers, whether or not they are Income
Eligible. However, fossil fuel-fired measures are included in the measure list for competition with
fuel substitution (i.e., electrification) measures. Also, some measures are included which do not
themselves consume fossil fuels, but indirectly result in fossil fuel savings; for example,
prescriptive or custom weatherization measures that save fossil fuel energy when installed in
homes or buildings that are heated by fossil fuels. Guidehouse generally considered
electrification measures replacing natural gas, fuel oil and propane technologies. The exception
is for Residential New Construction Whole Building electrification (Passive House measure). On
guidance from the PAs, Guidehouse assumed a propane baseline for all homes—in other
words, that the home would be built with propane (and not natural gas or fuel oil) in the absence
of the program. Finally, Guidehouse excluded fuel switching measures from results if these
caused a net increase in CO; emissions, which was the case for industrial high heat
electrification.

For Residential Behavior (Home Energy Reports), vendors are currently engaging in this
program, but Eversource does not intend to implement this program in the future. Therefore,
Guidehouse modeled technical and economic potential for this measure, but did not calculate
any achievable potential for 2025-2027. Guidehouse calculated savings as a percent of home
energy saved, based on a previous behavior program evaluation in Massachusetts. This value
was then calibrated to align to 2022 program achievements.

Guidehouse worked with the PAs to finalize the measure list and ensure it contained
technologies viable for future program planning activities. Guidehouse did not include a generic
future emerging technologies measure that would attempt to capture potential savings from
technologies not currently ready for the market. Not all of the measures considered in the study
are offered by every PA in their programs, but all measures included in the results are currently
available in the market and economically viable. This list was reviewed by the Energy Efficiency
Advisory Council consultant team and a final consensus measure list was selected by the PAs.
Appendix B includes a list of the energy efficiency measures considered in the study.

3.1 Energy Efficiency Measure Characterization Key Parameters
The measure characterization effort consisted of defining more than fifty individual parameters

for each measure included in this study. Table 3-1 defines several key parameters and how
these items impact technical and economic potential savings estimates.
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Table 3-1. Key Measure Characterization Parameters

Definition
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Example

(for lllustration

Baseline Measure

Energy Efficiency
Measure

Measure Lifetime

Measure Costs

Incentives

Tax Credits

Replacement Type

Annual Energy
Consumption

Unit Basis

Existing inefficient equipment or process to be replaced.

Efficient equipment, process, or project to replace the
baseline.

Average lifetime in years for the base and energy efficient
technologies. The base and energy efficient lifetimes only
differ in instances where the two cases represent inherently
different technologies, such as solar water heaters
compared to a baseline of regular storage water heaters.

The incremental cost between the assumed baseline and
efficient technology using the following variables:

e Base Cost: The cost of the base equipment, including
both material and labor costs.

e Energy Efficient Cost: The cost of the energy efficient
equipment, including both material and labor costs.

Retrofit (early retirement) measure costs will include the

full material cost of the efficiency measure and

associated labor rates for removal of existing equipment

and installation of the efficient technology.

Incentive offered by the PAs for certain energy efficiency
measures.

Additional tax credit under the Inflation Reduction Act (IRA),
typically 30% of measure or project cost (after incentive) up
to an annual or per-unit cap. This effect is to reduce
measure cost which increases the measure’s cost
effectiveness and improves customer adoption.

Identifies when in the technology or building’s life an
efficiency measure is introduced. Replacement type affects
when in the potential study period the savings are achieved,
as well as the duration of savings.

e  Retrofit or early retirement (RET): A measure is
added to, or replaces, an existing piece of
equipment before the end of its life.

¢ Replace-on-Burnout (ROB): An efficient measure
is installed when existing equipment reaches the
end of its life and needs to be replaced.

¢ New Construction (NEW): An efficient measure is
installed in a new home or building.

The annual energy consumption for electricity in kwWh and
demand in kW, for natural gas in therms, for propane and
fuel oil in MMBTU and for each baseline and energy
efficiency measure.

The normalizing unit for energy, demand, cost, and density
estimates. Per appliance, per hp, per kWh consumption, per
therm consumption, etc.

Purposes Only)

Electric storage water
heater

Heat pump water heater
(HPWH)

13 years

Base cost: $1,500

Efficient cost: $2,200

$750 per water heater

30% of efficient cost after
incentive is applied =
$435 (less than $2,000
per Heat Pump Water
Heater cap)

ROB, RET, NEW

Baseline: 2,000 kWh/year

Efficient: 500 kWh/year

Per water heater

©2024 Guidehouse Inc. All rights reserved
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Example

Definition

(for lllustration

Scaling Basis

Sector and End-use
Mapping

Measure Density

Energy Efficiency
Saturation

Technical Suitability

Competition Group

The unit used to scale the energy, demand, cost and
density estimate for each measure according to the
reference forecast. For the Residential and Income Eligible
sector, this is typically per home; for the Non-Residential
sector this is typically per 1,000 square feet of floor area.

The team mapped each measure to the appropriate end
uses, customer segments and sectors.

Used to characterize the occurrence or count of a baseline
measure that can be replaced with the efficiency measure,
or stock, within a Residential / Income Eligible household;
or within 1,000 square feet of a Commercial building.
Measure density represents the average occurrence within
a sector and building type.

The fraction of the Residential / Income Eligible housing
stock or Commercial building space in 2022 that has the
efficient measure installed.

Percentage of the base technology that can be reasonably
and practically replaced with the specified efficient
technology.

Identifies measures competing to replace the same baseline
density in order to avoid double counting of savings.

Purposes Only)

Per home

Per 1,000 square feet of
floor area

Residential sector, Hot
Water end use

0.15 Electric water
heaters per household
(average, accounting for
the fact that some
households have electric
water heaters, while
others have gas, or other
types of water heaters
which are represented by
a different measure)

There are almost no
HPWHSs currently
installed, so the baseline
saturation is 100% and
efficient saturation is 0%.

HPWHSs have a technical
suitability of 70% because
not all homes have a
space that can
accommodate a HPWH.

HPWH or an electric
tankless water heater can
replace an inefficient
electric storage water
heater, but not both.

3.2 Energy Efficiency Measure Characterization Approaches and

Sources

This section lists sources of data accessed for the main measure characterization variables.
Table 3-2 shows measure inputs and data sources used in the development of the
characterization approach.

©2024 Guidehouse Inc. All rights reserved
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Table 3-2. Measure Inputs and Data Sources

Measure Input Data Sources

e MA Technical Reference Manual (TRM), 2022 Plan Year Report Version4

¢ PA program data including benefit-cost ratio (BCR) calculation models

¢ Previous Massachusetts PA Potential Studies

¢ United States Department of Energy (US DOE) Appliance Standards and
Rulemakings supporting documents

e Tax credit information in Section 13301 of the Inflation Reduction Act (IRA) -
Extension, Increase, and Modifications of Nonbusiness Energy Property
Credits.1®

Measure Costs,
Incentives, Tax
Credits, Measure
Life, Energy
Savings, Demand
Savings, Net-to-

Gross (NTG) Values e Engineering analyses
e Other non-MA TRMs

¢ Guidehouse measure database and previous potential studies in other
jurisdictions

e Massachusetts Residential Baseline Study*®

¢ National Renewable Energy Laboratory (NREL) commercial building sector
stock model for 2023 (ComStock)*’

¢ National Renewable Energy Laboratory (NREL) Residential building sector
stock model for 2023 (ResStock)*®

Density, Baseline e C&l baseline data'®
Initial _Saturatlon’ e Commercial Building Stock Assessment (CBSA)%°
;ﬁ?tggli?i?;/ e U.S. EIA Residential Energy Consumption Survey (RECS)?*
e U.S. EIA Commercial Building Energy Consumption Survey (CBECS)??
e U.S. EIA’s Manufacturing Energy Consumption Survey??
e NREL'’s Manufacturing Thermal Energy Use database?*
¢ Previous potential studies in Massachusetts
e Other Guidehouse potential studies
Codes and ¢ US DOE engineering analyses
Standards e Local building code

14 2022 Report Technical Reference Manual,
https://www.masssavedata.com/TRL/Technical%20Reference%20Manual%202022%20Report%20FINAL.pdf

15 https://www.irs.gov/pub/taxpros/fs-2022-40.pdf

16 Most recent Residential baseline data from a Guidehouse study in progress at the time of this potential study.
Some measure values derived from Navigant (2019) and Guidehouse (2020), “Massachusetts Residential Baseline
Study.” Available at https://ma-eeac.org/wp-content/uploads/RES-1-Residential-Baseline-Study-Comprehensive-
Report-2019-04-30.pdf and https://ma-eeac.org/wp-content/uploads/RES-1-Residential-Baseline-Study-Ph4-
Comprehensive-Report-2020-04-02.pdf.

17 https://comstock.nrel.gov/

18 https://resstock.nrel.gov

19 C&l baseline data from a DNV study in progress at the time of this Potential Study.
20 https://neea.org/data/commercial-building-stock-assessments

21 https://www.eia.gov/consumption/residential/

22 hitps://www.eia.gov/consumption/commercial/

23 hitps://www.eia.gov/consumption/manufacturing/

24 hitps://data.nrel.gov/submissions/118
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3.2.1 Energy and Demand Savings

Guidehouse took the following general bottom-up approaches to analyzing Residential, Income
Eligible and C&Il measure energy and demand savings:

1. Technical Reference Manual (TRM) Standard Algorithms: Guidehouse used the MA
TRM (2022 Plan Year Report Version) as the primary source of savings for this study.
From the TRM, Guidehouse sourced deemed savings and standard algorithms for unit
energy savings and demand savings calculations. The exception is for certain non-
Residential heat pump electrification measures for which the PAs indicated that more
recent estimates of impacts were significantly lower than the estimates in the 2022 TRM.
The PAs provided draft heat pump impacts to the Guidehouse team that Guidehouse
incorporated into the measure inputs. The affected measures included:

Central Air Source Heat Pump (Split or Packaged) displacing Oil Heat
Central Air Source Heat Pump (Split or Packaged) displacing Propane Heat
Central Air Source Heat Pump (Split or Packaged) displacing Gas Heat
Air Source Heat Pump displacing Gas Roof Top Unit (RTU)
Variable Refrigerant Flow Heat Pump displacing Gas RTU
Variable Refrigerant Flow Heat Pump displacing Oil Heat
Variable Refrigerant Flow Heat Pump displacing Propane Heat
Variable Refrigerant Flow Heat Pump displacing Gas Heat
Ground Source Heat Pump (Water-to-Water) displacing Oil Heat
Ground Source Heat Pump (Water-to-Water) displacing Propane Heat
Ground Source Heat Pump (Water-to-Water) displacing Gas Heat
Ground Source Heat Pump (Water-to-Air) displacing Oil Heat

. Ground Source Heat Pump (Water-to-Air) displacing Propane Heat
Ground Source Heat Pump (Water-to-Air) displacing Gas Heat
Ductless Heat Pump displacing Oil Heat
Ductless Heat Pump displacing Propane Heat
Ductless Heat Pump displacing Gas Heat

QT OS3ITATTSQ@TOQ0TY

2. Program Evaluation Data: Guidehouse used measure-specific program evaluation data
from the PAs to inform energy and demand savings if these were more recent than the
TRM values.

3. Custom Program Data: For Custom C&I gas and electric measures, Guidehouse used
the PAs’ Custom program data to estimate consumption and savings for all custom
measures included in this study. Guidehouse characterized four custom measures:
Custom C&I New Construction; Custom C&l Retrofit; Custom C&I Replace-on-Burnout;
and Custom C&I Refrigeration. The savings assumptions for Custom measures were
derived from the PAs’ Custom program data in 2022, aggregated into replacement types
(new construction, retrofit, and replace-on-burnout) based on the program allocation.
Assumptions about cost per therm saved for natural gas-saving projects were derived
from projects aggregated across natural gas PAs. To calculate the percent savings for
each measure within each segment, Guidehouse collaborated with the PAs and DNV to
get the site level energy savings as well as the customer annual consumption data.
Depending on the granularity of the available data, Guidehouse characterized the
Custom measure for each segment if segment level savings and consumption were
available. In the absence of segment level information, an overall average was applied
across Custom measures to get an average segment level savings percentage.
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4. Engineering Analysis: Guidehouse used appropriate engineering algorithms to
calculate energy savings for any measures not included in PA programs or available
TRMs. As an example, this approach was taken for Data Center measures that did not
have any program specific data or data in the TRM.

5. Weather Updates: Many TRM measures with deemed savings values rely on out-of-
date TMY3 weather?® data, but TMYx weather data is more current and readily available.
Guidehouse analyzed a series of building simulation models and developed ratios to
express changes in cooling/heating consumption and peak demand between TMY3 and
TMYx weather data.

For electrification measures, the baseline condition is a gas, propane, or fuel oil appliance, while
the efficient condition is an electric appliance. Electrification measures have positive gas,
propane, or fuel oil savings, but negative electricity and demand savings because the efficient
electric measure uses electricity, while the baseline measure predominantly uses gas, propane,
or fuel oil. The exception is Residential New Construction Whole Building electrification (Passive
House measure) for which Guidehouse assumed a propane baseline for all homes.

3.2.2 Incremental Costs

Guidehouse relied primarily on PA-provided program data and recent evaluation studies for
incremental cost data, including information in the PAs’ 2022 evaluated BCR models for
electricity, gas, propane, and fuel oil measures. Costs from sources other than the BCR were
updated to 2022 dollars, if necessary, using the Bureau of Labor Statistics’ consumer price
index.?® Then, 2022 dollars were escalated to 2025 dollars using the AESC 2024 escalation
factor. Guidehouse also conducted secondary research and used a variety of other publicly
available cost data sources (for example, incremental cost information published by the US
DOE as part of efficiency standards rulemaking proceedings covering certain products).
Incremental costs for Custom measures were calculated based on PAs’ actual program data.
Similar to the calculation of site-level savings, values were calculated based on site-level data.

3.2.3 Incentives, Tax Credits, Administrative Costs, and Net-to-Gross Ratios

Incentives and NTG ratios were included from the PAs’ BCR models for all electricity, gas,
propane, and fuel oil measures. Costs for administering and marketing programs were also
taken from PA historical program data. Tax credit values were derived from guidance given for
Section 13301 of the Inflation Reduction Act - Extension, Increase, and Modifications of
Nonbusiness Energy Property Credits.?’ Inflation Reduction Act rebates issued through state-
administered programs were excluded, as measures cannot receive both an Inflation Reduction
Act rebate and a PA program incentive. Hard-to-measure and RCS costs were included in
sector-level aggregations and BCR calculations. Hard-to-measure costs were estimated to be
proportional to other administrative costs for the sector, based on 2022 actual costs.

For selected weatherization measures, Guidehouse made administrative cost adjustments to
reflect the increasing difficulty of acquiring savings as saturation increases.

25 hitps://www.masssavedata.com/TRL/Technical%20Reference%20Manual%202022%20Report%20FINAL.pdf
26 hitps://www.bls.gov/data/inflation calculator.htm
27 hitps://www.irs.gov/pub/taxpros/fs-2022-40.pdf

©2024 Guidehouse Inc. All rights reserved Page 21


https://www.masssavedata.com/TRL/Technical%20Reference%20Manual%202022%20Report%20FINAL.pdf
https://www.bls.gov/data/inflation_calculator.htm
https://www.irs.gov/pub/taxpros/fs-2022-40.pdf

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

2025-2027 Three-Year Plan

. Exhibit 1, Appendix N.3 - Eversource

‘ Guidehouse Final Report farckbversores:
Page 52 of 210

3.2.4 Building Stock and Densities

Guidehouse relied primarily on the Massachusetts Residential Baseline Study for information on
equipment densities and saturations for Residential and Income Eligible measures. Where
available, Guidehouse used the most recent baseline data collected in 2023, which has not yet
been published. Otherwise, Guidehouse referenced previous versions of the Residential
Baseline Study.?® For measures not covered in baseline research, and measures characterized
directly through program offerings (e.g., custom, strategic energy management, and behavioral),
Guidehouse used PA historical program results and other secondary sources.

For the commercial sector, Guidehouse referenced NREL’s ComStock 2023 database,? as well
as C&l baseline data,* for informing equipment densities and saturation. Guidehouse also
leveraged PA program data. Previous potential studies in Massachusetts and other jurisdictions
were also reviewed to derive density and saturation for measures that were not included in the
aforementioned sources.

3.2.5 Program Allocation

Guidehouse mapped measures to Residential and Commercial & Industrial programs based on
Eversource’s 2022 BCR models. Generally, Guidehouse mapped measures characterized in
Income Eligible building segments to the Income Eligible program. However, PAs indicated that
several measures would be more appropriately mapped to the Residential Retail program even
for Income Eligible program participants because this measure is not offered in the Income
Eligible program, and any savings from income-eligible customers from this measure would
appear in the Residential Retail program. These measures included:

e Central Air Conditioning (AC)

e Electronically Commutated Motor (ECM) Circulator Pump
e Central AC Quality Installation Verification

¢ Ductless Mini-Split Heat Pump Quality Installation Verification
¢ Heat Pump Quality Installation Verification

¢ HVAC Quality Installation with Duct Modification

e Heat Pump Tune Up

e Heat Recovery Ventilator

e HVAC Downsize

e Ultra Low Global Warming Potential (GWP) Refrigerator
e Electric Lawnmower

e Electric Leafblower

e Electric Trimmer

e Electric Chainsaw

28 Navigant (2019) and Guidehouse (2020), “Massachusetts Residential Baseline Study.” Available at https://ma-
eeac.org/wp-content/uploads/RES-1-Residential-Baseline-Study-Comprehensive-Report-2019-04-30.pdf and
https://ma-eeac.org/wp-content/uploads/RES-1-Residential-Baseline-Study-Ph4-Comprehensive-Report-2020-04-
02.pdf. Both 2019 and 2020 versions of the baseline study were accessed for this study.

29 hitps://comstock.nrel.gov/

30 C&l baseline data from a DNV study in progress at the time of this Potential Study.
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3.3 Codes and Standards Adjustments

Estimates of adjustments in savings related to Federal and State codes and standards are
included as part of the measure characterization process. The US DOE publishes federal
energy efficiency regulations for many types of Residential appliances and commercial
equipment. The US DOE Technical Support Documents (TSD)3! contain information on energy
and cost impacts of each appliance standard. As these codes and standards take effect, the
energy savings from existing measures impacted by these codes and standards decline
because the baseline efficiency increases to align with the new code or standard.

Guidehouse accounts for the effect of codes and standards through adjustments to baseline
consumption and cost, typically through baseline energy and cost multipliers, which reduce the
baseline equipment consumption starting from the year a code or standard takes effect. The
baseline cost of an efficient measure affected by codes and standards will often increase upon
the code’s implementation. Guidehouse incorporated the 2023 Residential central air
conditioners standard in this study, which results in the baseline for Residential air conditioners
changing from a 14.0 Seasonal Energy Efficiency Ratio (SEER) to 14.3 SEER in 2023.
Accordingly, the model accounts for a reduction in energy consumption and an increase in cost
in 2023 for the baseline technology through the codes and standards multipliers. As such,
computed measure-level potential is net of these adjustments from codes and standards
implemented after the study’s first year.

Savings for whole building new construction also considered the impact of building codes,
including municipal stretch codes. Residential New Construction program energy savings were
based on the 2022 Massachusetts Technical Reference Manual, which states that savings were
“calculated using a RESNET accredited Rating Software Tool (Ekotrope) where a user inputs a
detailed set of technical data about a project, comparing as-built projected energy consumption
to that of a baseline home, the User-Defined Reference Home (UDRH).”*2 The UDRH was
defined in the 2019 Residential New Construction Baseline and Code Compliance Study
(MA19X02-B-RNCBL).* The UDRH analysis considered a mix of homes built to the 2015
version of the International Energy Conservation Code (IECC), and homes built to comply with
the 2017 stretch code. A later study also considered the impact of stretch codes on program
net-to-gross ratio, developing a net-to-gross ratio of 49% for 2022 that was reflective of high
free-ridership in municipalities that adopted stretch codes.?* Per guidance from the PAs,
Guidehouse only considered electric energy efficiency savings in Residential New Construction.
For Residential New Construction electrification, Guidehouse assumed a propane baseline
home.

31 Appliance standards rulemaking notices and TSDs can be found at:
https://www.energy.gov/eere/buildings/appliance-and-equipment-standards-program

32 Massachusetts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures, 2022 Report
Version, June 1, 2023, page 252.

33 NMR Group, Inc. 2019 Residential New Construction Baseline/Compliance Study (MA19X02-B-RNCBL), April 1,
2020.

34 NMR Group, Inc. Low-Rise Residential New Construction NTG Study (MA20X05-B-RNCNTG), July 27, 2021.
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4. Energy Efficiency Potential

This section describes Guidehouse’s approach to calculating energy efficiency potential and
presents the results for Eversource in Massachusetts at different levels of aggregation. Results
are shown by sector and impact type. For more details and levels of aggregation of energy
efficiency potential, see Appendix C.

4.1 Energy Efficiency Technical Potential Forecast

This section describes Guidehouse’s approach to calculating technical potential and presents
the results for Eversource in Massachusetts pertaining to technical savings potential at different
levels of aggregation. Results are shown by sector and end-use category. For more details and
levels of aggregation of technical potential, see Appendix C.

4.1.1 Approach to Estimating Energy Efficiency Technical Potential

This study defines technical potential as the total energy savings available assuming that all
applicable installed baseline measures can immediately be replaced with the efficient
measure/technology — wherever technically feasible — regardless of the cost, market
acceptance, or whether a measure has burned out and must be replaced. Therefore, technical
potential is neither cumulative nor incremental, but instead shows the total potential if all savings
were to be achieved in a single year.

Massachusetts 2025-2027 Potential Study Modeling Methodology (see Appendix A) discusses
the approach to estimating technical potential in more detail. Guidehouse used its DSMSim
model to estimate the technical potential for demand side resources considered for this study.
DSMSim is a bottom-up, technology-diffusion and stock-tracking model implemented using a
System Dynamics framework.® A separate model was developed within DSMSim for each PA /
operating company.

4.1.2 Energy Efficiency Technical Potential Results by Sector

Table 4-1. through Table 4-9 show the technical potential, by sector, fuel and impact type, with
electricity and summer peak electricity demand at meter. The results reflect the effects of both
energy efficiency (more efficient equipment, which provides positive savings) and fuel
substitution (heat pump replacing a fossil fuel system, which provides negative savings for
electricity and summer peak electricity demand, with positive fossil fuel savings). Negative
savings for fossil fuels also occur from interactive effects (electricity savings that result in
increased natural gas usage; for example, from heat pump water heaters that cool the ambient
air and require additional space heating). In the tables showing potential, savings are generally
rounded to the nearest hundred, to indicate a level of uncertainty in the analysis.

For the electricity technical potential, only the C&I sector provides positive electricity savings,
with all sectors providing positive summer peak electricity demand. Natural gas savings
associated with the electricity technical potential are negative, except for the C&l sector, which

35 See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin McGraw-
Hill, 2000, for detail on System Dynamics modeling. Also see http://en.wikipedia.org/wiki/System_dynamics for a high-
level overview.
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provides no natural gas or motor gasoline savings. Otherwise, all sectors provide positive oil,
propane, motor gasoline and water consumption potential.

For the natural gas technical potential, the Residential sector provides the most savings,
followed by the C&l sector, with the Income Eligible sector providing the least potential.
Electricity and summer peak electricity demand are negative due to fuel substitution measures.
All sectors provide positive water consumption potential with none for oil, propane or motor
gasoline.

Table 4-1. Residential Technical Potential, Eversource Electric (Net)

Summer Peak Motor Water
Electricity Natural Gas (o]]] Propane Consumption

EINELLEE [Therms] [MMBtu] [MMBtu] ([BJ,?AOBILTJT [000s
Gallons

Electricity

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 1,510,000 549,900 -81,850 5,638,000 959,000 0 474,100
2026 1,513,000 549,900 -81,840 5,623,000 959,000 0 475,800
2027 1,515,000 549,900 -81,830 5,607,000 959,000 0 477,400
Residential Sector - Fuel Substitution Measures

2025 -2,643,000 -350,300 0 27,273,000 7,367,000 2,114,000 0
2026 -2,643,000 -349,200 0 27,138,000 7,478,000 2,123,800 0
2027 -2,642,000 -348,200 0 27,004,000 7,589,000 2,133,500 0

Source: Guidehouse

Table 4-2. Residential Technical Potential, Natural Gas (Net) - EGMA

Electricit Summer Peak Motor Water
y Electricity Natural Gas (o]]] Propane

Consumption
[000s
Gallons

Gasoline
[MMBtu]

Install Year (at Meter)
[MWh]

EINELLEE [Therms] [MMBtu] [MMBtu]
Kk

Residential Sector - Energy Efficiency Measures

2025 24,200 7,150 69,378,000 0 0 0 755,300
2026 24,100 7,120 69,174,000 0 0 0 757,500
2027 24,000 7,080 68,972,000 0 0 0 759,700
Residential Sector - Fuel Substitution Measures

2025 -1,355,800 -39,110 155,591,000 0 0 0 0
2026 -1,349,500 -39,010 154,865,000 0 0 0 0
2027 -1,343,200 -38,910 154,143,000 0 0 0 0

Source: Guidehouse

Table 4-3. Residential Technical Potential, Natural Gas (Net) — NSTAR

Summer Peak Motor Water
Electricity Natural Gas Oil Propane Consumption

Demand (at [Therms] [MMBtu] [MMBtu] ?Jfﬂoé'tﬂ‘]a [000s
Gallons

Electricity

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 22,000 6,520 63,188,000 0 0 0 687,900
2026 21,900 6,480 63,001,000 0 0 0 689,900
2027 21,900 6,450 62,817,000 0 0 0 691,900
Residential Sector - Fuel Substitution Measures

2025 -1,234,800 -35,620 141,707,000 0 0 0 0
2026 -1,229,000 -35,530 141,046,000 0 0 0 0
2027 -1,223,300 -35,440 140,388,000 0 0 0 0

Source: Guidehouse
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Table 4-4. Income Eligible Technical Potential, Eversource Electric (Net)

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
K Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 211,000 30,100 -20,730 1,049,000 574,000 0 67,700
2026 211,000 30,200 -20,730 1,045,000 572,000 0 68,000
2027 210,000 30,200 -20,730 1,042,000 571,000 0 68,200
Income Eligible Sector - Fuel Substitution Measures

2025 -405,000 -10,200 0 4,446,000 1,768,000 0 0
2026 -403,000 -10,100 0 4,424,000 1,760,000 0 0
2027 -401,000 -10,100 0 4,402,000 1,752,000 0 0

Source: Guidehouse

Table 4-5. Income Eligible Technical Potential, Natural Gas (Net) - EGMA

Summer
EIeF():(telilt(:ity Natural Gas Oil Propane G,\a/lsootﬁ:]e Con\;\{Jartne[;tion
EINELEE [Therms] [MMBtu]  [MMBtu] [MMBtu] [000s Gallons]

Install Electricity (at

Year Meter) [MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 4,200 1,260 11,501,000 0 0 0 92,000
2026 4,200 1,260 11,469,000 0 0 0 92,200
2027 4,200 1,250 11,437,000 0 0 0 92,500
Income Eligible Sector - Fuel Substitution Measures

2025 -167,600 -4,870 22,690,000 0 0 0 0
2026 -166,900 -4,860 22,585,000 0 0 0 0
2027 -166,100 -4,850 22,480,000 0 0 0 0

Source: Guidehouse

Table 4-6. Income Eligible Technical Potential, Natural Gas (Net) - NSTAR

Summer Peak Water

Electricity Electricity Natural Gas ol Propane G';Asogﬁ:]e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 3,900 1,150 10,474,000 0 0 0 83,800
2026 3,800 1,150 10,445,000 0 0 0 84,000
2027 3,800 1,140 10,416,000 0 0 0 84,200
Income Eligible Sector - Fuel Substitution Measures

2025 -152,700 -4,440 20,666,000 0 0 0 0
2026 -152,000 -4,430 20,569,000 0 0 0 0
2027 -151,300 -4,420 20,474,000 0 0 0 0

Source: Guidehouse
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Table 4-7. C&l Technical Potential, Eversource Electric (Net)

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
K Gallons

Install Year (at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 4,600,000 701,400 0 33,000 20,000 0 753,000
2026 4,524,000 686,700 0 33,000 19,000 0 727,100
2027 4,451,000 672,500 0 32,000 19,000 0 702,100
C&I Sector - Fuel Substitution Measures

2025 -65,000 -21,700 0 186,000 514,000 0 0
2026 -64,000 -21,600 0 185,000 512,000 0 0
2027 -64,000 -21,500 0 184,000 509,000 0 0

Source: Guidehouse

Table 4-8. C&l Technical Potential, Natural Gas (Net) - EGMA

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 11,600 3,710 76,023,000 0 0 0 277,900
2026 11,400 3,640 75,285,000 0 0 0 273,900
2027 11,200 3,570 74,568,000 0 0 0 270,000
C&I Sector - Fuel Substitution Measures

2025 -3,082,600 -793,590 101,326,000 0 0 0 0
2026 -3,089,100 -800,700 102,305,000 0 0 0 0
2027 -3,095,700 -807,950 103,303,000 0 0 0 0

Source: Guidehouse

Table 4-9. C&l Technical Potential, Natural Gas (Net) — NSTAR

Summer Peak Water

Electricity Electricity Natural Gas (o] Propane G';Asocflci);e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 12,000 3,140 73,779,000 0 0 0 248,200
2026 11,500 3,010 72,130,000 0 0 0 240,200
2027 11,100 2,890 70,554,000 0 0 0 232,600
C&I Sector - Fuel Substitution Measures

2025 -3,247,700 -744,480 100,614,000 0 0 0 0
2026 -3,252,500 -748,980 101,348,000 0 0 0 0
2027 -3,257,400 -753,570 102,093,000 0 0 0 0

Source: Guidehouse

4.2 Energy Efficiency Economic Potential Forecast

This section describes the economic potential, which meets a prescribed level of cost-
effectiveness, available for Eversource in Massachusetts. The section begins by explaining
Guidehouse’s approach to calculating economic potential and then presents the results for
economic potential at different levels of aggregation. Results are shown by sector and impact
type. Guidehouse developed economic potential using a TRC of 1.0 as the measure screen. For
economic potential, this screen is applicable to all measures including fuel substitution. For
more details and levels of aggregation of economic potential, see Appendix C.
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4.2.1 Approach to Estimating Economic Potential

Economic potential is a subset of technical potential, using the same assumptions regarding
immediate replacement as technical potential, but including only those measures that have
passed the benefit-cost test chosen for measure screening—in this case, the TRC test, per
Eversource’s guidance. The TRC ratio for each measure is calculated each year and compared
against the measure-level TRC ratio screening threshold of 1.0. A measure with a TRC ratio
greater than or equal to 1.0 is a measure that provides monetary benefits greater than or equal
to its costs. If a measure’s TRC ratio meets or exceeds the threshold, it is included in the
economic potential. Measures with TRC ratios less than 1.0 were non-cost-effective and do not
appear in the economic potential.

The TRC test is a benefit-cost metric that measures the net benefits of energy efficiency
measures from a combined stakeholder viewpoint of the program administrator and its
customers. The TRC benefit-cost ratio is calculated in the model using Equation 4-1.

Equation 4-1. Benefit-Cost Ratio for Total Resource Cost Test

PV (Avoided Costs + 0&M and NEI Savings)
PV (Technology Cost + Admin Costs)

TRC =

Where:

e PV()is the present value calculation that discounts cost streams over time, using the
selected nominal discount rate of 4.03% per AESC 2024.

¢ Avoided Costs are the monetary benefits resulting from electricity and capacity savings
(e.g., avoided costs of infrastructure investments, due to electricity conserved by efficient
measures)

¢ 0O&M and NEI Savings are the non-energy impacts, such as operation and maintenance
cost savings, comfort benefits and reduced bill arrears.

e Technology Cost is the incremental equipment cost to the customer before PA
incentives.

e Admin Costs are the administrative costs incurred by the program administrator.

Guidehouse calculated BCR ratios for each measure based on the present value of benefits and
costs (as defined above) over each measure’s lifetime. Similar to technical potential, only one
economic measure (meaning that its TRC ratio meets the threshold) from each competition
group is included in the summation of economic potential across measures (e.g., at the end-use
category, customer segment, sector, service territory, or total level). If a competition group is
composed of more than one measure that passes the TRC test, then the economic measure
that provides the greatest savings potential for its primary impact type is included in the
summation of economic potential. This approach ensures that double counting is not present in
the reported economic potential.

4.2.2 Energy Efficiency Economic Potential Results by Sector
Table 4-10 through Table 4-18 show the annual net economic potential by sector, fuel, and
impact type, with electricity and summer peak electricity demand at meter. The results reflect

the effects of both energy efficiency (more efficient equipment, which provides positive savings)
and fuel substitution (heat pump replacing a fossil fuel system, which provides negative savings
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for electricity and summer peak electricity demand, with positive fossil fuel savings). Negative
savings for fossil fuels also occur from interactive effects (electricity savings that result in
increased natural gas usage; for example, from heat pump water heaters that cool the ambient
air and require additional space heating).

For the electricity economic potential, only the C&l sector provides positive electricity savings,
with all sectors providing positive summer peak electricity demand. Natural gas savings are
negative, except for the C&I sector, which provides no natural gas or motor gasoline savings.
Otherwise, all sectors provide positive oil, propane, motor gasoline and water consumption
potential.

For the natural gas technical potential, the Residential sector provides the most savings, and
the C&l sector provides about half as much. Electricity and summer peak electricity demand are
negative for the Residential and Income Eligible sectors due to fuel substitution measures. All
sectors provide positive water consumption potential with none for oil, propane or motor
gasoline.

Economic potential results closely align with technical potential for most fuel types and sectors.
This is due to the targeted nature of the measure list with a focus on measures forecasted or
historically incentivized by Eversource which, therefore, have already been established as
economic. Additionally, certain measures with potentially variable costs, such as home
insulation, are characterized as the average expected project from historic data, resulting in
passing TRCs for the entire measure spectrum.

Table 4-10. Residential Economic Potential, Eversource Electric (Annual Net)

Summer Peak Motor Water
Electricity Natural Gas (o]]] Propane Consumption

Demand (at [Therms] [MMBtu]  [MMBtu] ?JEAOELL’JT [000s
k Gallons

Electricity

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 1,497,000 547,300 -81,850 5,638,000 959,000 0 474,100
2026 1,499,000 547,300 -81,840 5,623,000 959,000 0 475,800
2027 1,501,000 547,200 -81,830 5,607,000 959,000 0 477,400
Residential Sector - Fuel Substitution Measures

2025 -2,643,000 -350,300 0 27,273,000 7,367,000 2,114,000 0
2026 -2,643,000 -349,200 0 27,138,000 7,478,000 2,123,800 0
2027 -2,642,000 -348,200 0 27,004,000 7,589,000 2,133,500 0

Source: Guidehouse

Table 4-11. Residential Economic Potential, Natural Gas (Annual Net) - EGMA

Summer Peak Water

Electricity Electricity ~ Natural Gas il Propane Mol Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 24,200 7,150 69,378,000 0 0 0 755,300
2026 24,100 7,120 69,174,000 0 0 0 757,500
2027 24,000 7,080 68,972,000 0 0 0 759,700
Residential Sector - Fuel Substitution Measures

2025 -898,800 -22,270 116,511,000 0 0 0 0
2026 -894,500 -22,230 115,979,000 0 0 0 0
2027 -890,300 -22,180 115,449,000 0 0 0 0

Source: Guidehouse
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Table 4-12. Residential Economic Potential, Natural Gas (Annual Net) - NSTAR

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
K Gallons

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 22,000 6,520 63,188,000 0 0 0 687,900
2026 21,900 6,480 63,001,000 0 0 0 689,900
2027 21,900 6,450 62,817,000 0 0 0 691,900
Residential Sector - Fuel Substitution Measures

2025 -818,600 -20,280 106,114,000 0 0 0 0
2026 -814,700 -20,240 105,629,000 0 0 0 0
2027 -810,900 -20,200 105,147,000 0 0 0 0

Source: Guidehouse

Table 4-13. Income Eligible Economic Potential, Eversource Electric (Annual Net)

Summer Peak Water

Electricity Electricity Natural Gas (o]] Propane Motor Consumption
Gasoline [000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 187,000 31,600 -20,730 1,049,000 574,000 0 67,700
2026 187,000 31,600 -20,730 1,045,000 572,000 0 68,000
2027 187,000 31,600 -20,730 1,042,000 571,000 0 68,200
Income Eligible Sector - Fuel Substitution Measures

2025 -396,000 100 0 4,446,000 1,675,000 0 0
2026 -394,000 100 0 4,424,000 1,668,000 0 0
2027 -393,000 100 0 4,402,000 1,660,000 0 0

Source: Guidehouse

Table 4-14. Income Eligible Economic Potential, Natural Gas (Annual Net) - EGMA

Summer Peak Water

Electricity Electricity Natural Gas ol Propane G';Asogﬁ:]e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 4,200 1,260 11,492,000 0 0 0 92,000
2026 4,200 1,260 11,460,000 0 0 0 92,200
2027 4,200 1,250 11,428,000 0 0 0 92,500
Income Eligible Sector - Fuel Substitution Measures

2025 -164,000 -4,310 22,661,000 0 0 0 0
2026 -163,200 -4,300 22,555,000 0 0 0 0
2027 -162,500 -4,290 22,450,000 0 0 0 0

Source: Guidehouse
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Table 4-15. Income Eligible Economic Potential, Natural Gas (Annual Net) - NSTAR

Summer Peak
Electricity

Electricity

(at Meter) Natural Gas

Install Year [Therms]

[MWh] Dem andk (at

Income Eligible Sector - Energy Efficiency Measures

2025 3,900 1,150 10,466,000
2026 3,800 1,150 10,437,000
2027 3,800 1,140 10,408,000

Income Eligible Sector - Fuel Substitution Measures

2025 -149,400 -3,920 20,639,000
2026 -148,700 -3,910 20,543,000
2027 -148,000 -3,900 20,447,000

Motor Water
(o]]] Propane Gasoline Consumption
[MMBtu] [MMBtu] [000s
[MMBtu]

Gallons
0 0 0 83,800
0 0 0 84,000
0 0 0 84,200
0 0 0 0
0 0 0 0
0 0 0 0

Source: Guidehouse

Table 4-16. C&I Economic Potential, Eversource Electric (Annual Net)

Summer Peak
Electricity

Electricity
(at Meter)
[MWh]

Natural Gas

Install Year [Therms]

Demand (at

C&l Sector - Energy Efficiency Measures

2025 4,442,000 696,400 0
2026 4,373,000 681,900 0
2027 4,305,000 668,000 0
C&I Sector - Fuel Substitution Measures

2025 -55,000 -23,800 0
2026 -55,000 -23,700 0
2027 -54,000 -23,600 0

Motor Water
(o]]] Propane Gasoline Consumption
[MMBtu] [MMBtu] [000s
[MMBtu]
Gallons
33,000 20,000 0 753,000
32,000 19,000 0 727,100
31,000 19,000 0 702,100
91,000 510,000 0 0
91,000 507,000 0 0
90,000 504,000 0 0

Source: Guidehouse

Table 4-17. C&l Economic Potential, Natural Gas (Annual Net) - EGMA

Summer Peak
Electricity
Demand (at

Electricity

Natural Gas

Install Year [Therms]

(at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 11,600 3,710 71,988,000
2026 11,400 3,640 71,642,000
2027 11,200 3,570 71,103,000
C&I Sector - Fuel Substitution Measures

2025 -11,200 73,240 5,143,000
2026 -11,500 74,760 5,226,000
2027 -11,700 76,310 5,311,000

Water
Oil Propane G’;\Asocflci):le Consumption
[MMBtu] [MMBtu] [000s
[MMBtu]
Gallons
0 277,900
0 0 0 273,900
0 0 0 270,000
0 0 0 0
0 0 0 0
0 0 0 0

Source: Guidehouse
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Table 4-18. C&l Economic Potential, Natural Gas (Annual Net) - NSTAR

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
K Gallons

Install Year (at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 12,000 3,140 69,971,000 0 0 0 248,200
2026 11,500 3,010 68,506,000 0 0 0 240,200
2027 11,100 2,890 67,208,000 0 0 0 232,600
C&I Sector - Fuel Substitution Measures

2025 -5,300 107,510 4,768,000 0 0 0 0
2026 -5,400 109,380 4,826,000 0 0 0 0
2027 -5,500 111,270 4,883,000 0 0 0 0

Source: Guidehouse

4.3 Energy Efficiency Achievable Potential Approaches

Achievable potential further considers the likely rate of demand-side management (DSM)
resource acquisition, given factors including the rate of equipment turnover (a function of a
measure’s lifetime), simulated incentive levels, consumer willingness to adopt efficient
technologies, word-of-mouth effects that increase awareness in customers, and the likely rate at
which marketing activities can facilitate technology adoption. The adoption of DSM measures
can be broken down into the calculation of the equilibrium market share and calculation of the
dynamic approach to equilibrium market share, as discussed in more detail below.

Achievable potential differs from program potential in that achievable potential does not
specifically consider the various delivery mechanisms that can be used by program managers to
tailor their approach depending on the specific measure or market. Rather, achievable potential
represents a high-level assessment of savings that could be achieved over time, factoring in
broader assumptions about customer acceptance and adoption rates that are not dependent on
a specified program design. Additional effort is typically undertaken by program designers, using
the directional guidance from a market potential study, to develop detailed plans for delivering
energy efficiency programs. Achievable potential for energy efficiency measures in this report
relies on a TRC measure screen for cost-effectiveness, using a TRC benefit-cost test measure
level screen of 0.80 for the majority of measures, intended to reflect Massachusetts’ regulatory
practice of screening at the program level.*® For fuel substitution measures, no TRC screening
threshold was used as these measures are deployed based on forecasted estimates rather than
traditional bass diffusion logic. The same screening criteria was used for all sectors.

This section discusses the steps taken to establish the reference scenario (business as
expected, or BAE) for achievable potential. This scenario is termed “business as expected,”
rather than “business as usual,” because of known changes between the current 2022-2024
term and the forecast 2025-2027 term, such as the anticipated discontinuation of fossil fuel-fired
equipment incentives for Residential and C&I sectors. The BAE scenario becomes the
foundation for other scenarios described in Section 0.

Table 4-19 summarizes the key methodological considerations and decision points informing
the analysis in this report, with more detail provided in the report sections noted in the right-

36 In order to maximize efficiency implementation, Massachusetts PAs promote and incentivize measures with BCRs
less than 1.0 as long as program BCRs are greater than 1.0. To model this, measure level BCR screens are set to
0.8.
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hand column of the figure. Guidehouse decided upon this methodology through discussions with
Eversource about which approach best serves the objective of the study to understand

achievable potential.

Table 4-19. Energy Efficiency Achievable Potential Methodology Overview

Methodology

Parameters Approach

Benefit-cost test Use the TRC as the primary screen for economic and achievable potential.

screen
Adjust diffusion parameters (e.g., marketing factor and word-of-mouth)

Diffusion referencing ranges recommended by industry standard data sources to

parameters produce savings that are reasonably aligned with Eversource’s DSM sector-

level historical achievements.
Budget constraints Do not apply budget constraints.

Set incentive levels equal to historical program levels where applicable and
Incentive strategy 50% of incremental costs. For Income Eligible customers, incentives are 100%
of incremental costs.

Treatment of Include program level incentive to administrative cost ratios, benchmarked to
administrative historical performance, that scale administrative costs with calculated incentive
costs budget.

Achievable potential estimates are developed using net savings based on

Net-to-Gross (NTG) - 1 giorical program NTG inputs and TRM values.

Assume 100% of measures re-participate as an efficient measure at the end of
a measure’s lifetime.

Codes and Use the same assumptions about codes and standards as in technical and
standards economic potential.

Re-participation

4.3.1 Calculation of Equilibrium Market Share

The equilibrium market share can be thought of as the percentage of individuals choosing to
purchase a technology provided those individuals are fully aware of the technology and its
relative merits (e.g., the energy- and cost-saving features of the technology). For DSM
measures, a key differentiating factor between the base technology and the efficient technology
is the energy and cost savings associated with the efficient technology. Of course, that
additional efficiency’s initial cost often comes at a premium. This study calculates an equilibrium
market share as a function of the payback time of the efficient technology relative to the
baseline technology. In effect, measures with more favorable customer payback periods after
the incorporation of incentives will have higher equilibrium market share, which reflects
consumers’ economically rational decision-making. While such approaches certainly have
limitations, nonetheless, these are directionally reasonable and simple enough to permit
estimation of market share for the hundreds of technologies appearing in most potential studies.

To inform this study, the team used equilibrium payback acceptance curves that Guidehouse
developed using primary research from the National Grid 2018 Potential Study®’. To develop
these curves, Guidehouse relied on surveys of 1000 Residential and 200 C&I customers, which
presented decision makers with numerous choices between technologies with low up-front
costs, but high annual energy costs, and measures with higher up-front costs but lower annual

37 Energy Efficiency Potential Study for 2019-2021 National Grid Massachusetts, Final Report, September 6, 2018
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energy costs. Guidehouse fitted generalized logit models to customer willingness to pay survey
results by technology cost bin and segment to develop the set of curves, which are used in this
study. The resulting willingness to pay curves, shown in Figure 4-1 and Figure 4-2 are used as

starting points for achievable potential calibration.

Figure 4-1. Low-Cost Willingness to Pay Curves by Customer Segment
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Figure 4-2. High-Cost Willingness to Pay Curves by Customer Segment
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Because the payback period of a technology can change over time (as technology or energy
costs change over time), the equilibrium market share can also change over time. The
equilibrium market share is therefore recalculated for every year of the forecast to ensure the
dynamics of technology adoption take this effect into consideration. As such, equilibrium market
share is a bit of an oversimplification and a misnomer, as it can itself change over time and is
therefore never truly in equilibrium, but it is used nonetheless to facilitate understanding of the
approach.

4.3.1.1 Calculation of the Approach to Equilibrium Market Share

Two approaches are used for calculating the approach to equilibrium market share, one for
technologies being modeled as retrofit (RET) measures, and one for technologies simulated as
replace-on-burnout (ROB) or new construction (NEW) measures.® Massachusetts 2025-2027
Potential Study Modeling Methodology (see Appendix A) discusses the approach to equilibrium
market share in more detail.

4.3.1.2 Behavioral Measures

Behavior measures typically impose little to no direct costs to the participant® and their rate of
adoption is highly dependent on the marketing and incentive efforts taken by program
administrators. Given these unique characteristics of behavior measures, the payback
acceptance curves and technology diffusion models have limited applicability to these types of
measures. As such, this study models the adoption of behavior measures in terms of an
equilibrium saturation level relative to economic potential, and a given amount of time to reach
that equilibrium state. Equilibrium saturation levels were derived from Guidehouse’s review of
Eversource’s historical and planned DSM program activity for the applicable measures. Since
behavior measures have a one-year effective useful life, savings do not accrue beyond the year
in which these occur.

4.3.1.3 Energy Efficiency Investment Strategy

Eversource elected to view achievable potential without imposing any explicit budget constraints
on the simulated results. The implication of this decision is that achievable potential is only
constrained by stock turnover, customer willingness to adopt efficient measures, and calibration
to historical participation levels. Without future budget constraints, the program administrator
spending falls out naturally from the input assumptions for per-unit incentives and program
administrative cost, without tying spending to a given budget level. In this study, the per-unit
incentive and administrative spending levels are fixed at the same levels (in real dollars,
compared with nominal dollars) over the study horizon. Therefore, changes in spending (in real
dollars) only reflect a changing mix and magnitude of savings among measures.

4.3.1.4 Energy Efficiency Incentive Strategy

Per Eversource’s guidance, this study sets measure incentives based on Eversource’s current
program levels, where available, and 50% of incremental cost for new measures to the portfolio

38 Each of these approaches can be better understood by visiting Guidehouse’s technology diffusion simulator,
available at: http://forio.com/simulate/navigantsimulations/technology-diffusion-simulation.

39 Participants may incur indirect costs through implementation of adjustments to typical operations in response to
energy information feedback (e.g., through upgrading a water heater). However, estimating these indirect costs
requires additional data on the actions taken by the participant beyond participating in the behavioral program and is
beyond the scope of this analysis.
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for the BAE scenario. For Income Eligible customers, incentives are 100% of the incremental
measure cost.

4.3.1.5 Re-Participation

The model assumes that 100% of program participants re-adopt energy efficient measures after
the end of the efficient measure’s expected useful lifetime. This implies that efficient measures
generally do not revert to a minimum code or lower efficiency level. As such, the model’s cost
accounting incurs an incentive cost upon the initial conversion of a minimum code or lower
efficiency measure to an efficient measure, but it does not incur incentive costs when replacing
incumbent equipment that was already updated to efficient equipment during the study horizon.
Thus, incremental savings are counted only for new program participants, and these savings
are summed up year-over-year to represent cumulative potential.

Behavior measures, such as Home Energy Reports, are an exception to this approach. When a
behavior measure is re-adopted at the end of its expected useful lifetime, the incentives
provided for those measures are added to total program administrator spending. The rationale is
that similar savings opportunities provided by behavior measures are only available with
ongoing support and/or administration from the program administrator. Since ongoing program
administrator support is required to achieve behavior measure savings, the incentives provided
to repeat adopters are incurred multiple times throughout the study horizon.

4.3.1.6 Energy Efficiency Model Calibration

Any model simulating future product adoption faces challenges with calibration, as no future
world exists for comparing simulated results to actual results. Engineering models, on the other
hand, can often be calibrated to a higher degree of accuracy since simulated performance can
be compared directly with the performance of actual equipment installed. Since DSM potential
models do not have this luxury, Guidehouse therefore had to rely on other techniques to provide
both the developer and the recipient of the model results with a level of comfort that simulated
results are reasonable. For this study, Guidehouse took several steps to ensure that forecast
model results are reasonable, including:

¢ Identifying the subset of potential measures that were included in historical Eversource
offerings in order to have a basis for comparison with historical program achievements.

e Ensuring similar trends and magnitudes between Eversource’s historical sector- and end
use-level savings and simulated sector- and end use-level savings from the measure
subset in the model’s base year.

o For energy efficiency measures, 2022 historical achievements were used in the
calibration process as these represent the most recent available data.

o For fuel substitution measures, the PA’s provided an estimated deployment of
technologies from 2022-2024. Guidehouse calibrated the number of installations
to the levels provided regardless of cost-effectiveness screening and customer
payback results.

¢ Due to the sector and end-use granularity of calibration, PA-specific customer segments’
results (such as Moderate Income or Commercial versus Industrial segments) are a
function of comparative segment stock, sales, equipment density, and unique payback
characteristics within the sector total. Consequently, Moderate Income results are a
function of the overall Residential sector calibration.
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¢ Review top five historical measures in each sector for detailed calibration; with the focus
on the top five measures, the exact order of measure-level potential may vary from
actual achievements.

¢ Review Income Eligible and market rate split within the Residential sector compared to
historical (market rate includes Moderate Income).

e Studying results with program administrators to identify trends, high impact measure
mixes, and savings trajectories for review at a more granular level than the sector and
end-use calibration.

Before making comparisons of model results to historical achievements, it was first necessary to
identify the potential measures that were included in Eversource’s historical program offerings.
The simulated savings from this subset of potential measures became the basis for comparing
modeled savings to historical savings during the calibration process. It is important to note that
although the team calibrated to historical results for this subset of measures, the model’s results
for achievable potential may differ from Eversource’s historically achieved program savings.
This is due to the iterative process for achievable potential review and the addition of new
measures and competition groups to the portfolio. The subset measure calibration step is an
important starting point for calibration to account for the differences in measure mix between the
potential study and historical DSM programs.

To achieve alignment with Eversource’s historical savings, Guidehouse adjusted technology
diffusion coefficients and payback acceptance curves. Calibration required an iterative process
of modifying the aforementioned parameters until all the goals of calibration were reasonably
satisfied. For example, the marketing effectiveness parameters are the key lever for calibrating
the magnitude of historical savings for each sector and end-use combination; the word-of-mouth
parameter strongly influences the rate of adoption and savings growth over time; and the
measure-level payback acceptance curves allow for detailed calibration of high impact
measures with significant historical data to support granular review. Guidehouse varied these
diffusion parameters within commonly observed ranges until simulated savings were trending
reasonably compared with historic, sector-level savings.

To summarize, the calibration process ensures that forecast potential is grounded against real-
world data considering the many factors that determine likely adoption of DSM measures,
including both economic and non-economic factors.

4.3.2 Energy Efficiency Achievable Potential Results by Sector

Relative to the estimation of technical and economic potential, the methodology and
assumptions underpinning the estimation of achievable potential are significantly more complex.
As such, Guidehouse presents the high-level forecasts of Residential, Income Eligible and C&l
achievable potential savings at the onset of this section, consistent with the detailed
methodological discussion of achievable savings estimation beginning in Section 4.3.

Table 4-20 through Table 4-28 show the BAE scenario annual net achievable potential, by
sector, fuel, and impact type, with the electricity and summer peak electricity demand at the
meter. As with technical and economic potential, the results reflect the effects of both energy
efficiency (more efficient equipment, which provides positive savings) and fuel substitution (heat
pump replacing a fossil fuel system, which provides negative savings for electricity and summer
peak electricity demand, with positive fossil fuel savings). Negative savings for fossil fuels also
occur from interactive effects (electricity savings that result in increased natural gas usage; for
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example, from heat pump water heaters that cool the ambient air and require additional space
heating).

For the electricity achievable potential, the C&I sector provides the most electricity savings,
followed by the Residential sector, with the Income Eligible sector providing the least potential.
The C&l sector also provides the most summer peak electricity demand savings. Natural gas
savings are either negative or zero. Except for the C&I sector, which provides no motor gasoline
savings, all sectors provide positive oil, propane, motor gasoline and water consumption
potential.

For the natural gas achievable potential, the Residential sector provides the most savings,
followed by the C&l sector, with the Income Eligible sector providing the least potential.
Electricity and summer peak electricity demand are either negative or near zero for all sectors
due to fuel substitution. All sectors provide positive water consumption potential with none for
oil, propane, or motor gasoline.

Achievable potential in any given year is significantly lower than economic potential. This is
because economic potential represents a single year hypothetical savings given an
unconstrained stock while achievable potential constrains annual stock by turnover logic based
on replacement type, customer awareness, and willingness to pay. For example, a replace-on-
burnout measure with a 20-year lifetime will have 5% stock availability per year. With relaxed
screening standards, in the long run as awareness grows and stock turns over, it is expected to
see single year achievable potential well below economic potential, with cumulative achievable
potential reaching or surpassing economic potential. Additionally, as fuel substitution measures
are calibrated to an expected deployment ramp, comparison to economic potential is directly
correlated to that forecast.

In the tables showing potential, savings are generally rounded to the nearest hundred, to
indicate a level of uncertainty in the analysis.

Table 4-20. Residential BAE Scenario Achievable Potential, Eversource Electric (Annual
Net)

Summer Peak Water

Electricity Electricity Natural Gas ol Propane G';/'Sogﬁge Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 25,000 4,600 -110 187,000 45,000 0 10,500
2026 29,000 5,400 -130 227,000 52,000 0 12,700
2027 33,000 6,300 -140 265,000 57,000 0 15,100
Residential Sector - Fuel Substitution Measures

2025 -15,000 -900 0 123,000 26,000 11,300 0
2026 -18,000 -1,200 0 144,000 37,000 12,500 0
2027 -21,000 -1,400 0 167,000 47,000 13,800 0
Residential Sector Total (All Measures)

2025 10,000 3,700 -110 310,000 71,000 11,300 10,500
2026 11,000 4,200 -130 371,000 89,000 12,500 12,700
2027 12,000 4,900 -140 432,000 104,000 13,800 15,100

Source: Guidehouse
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Table 4-21. Residential BAE Scenario Achievable Potential, Natural Gas (Annual Net) —
EGMA

Summer Peak Water

Electricity Electricity Natural Gas Qil Propane G';/lsoot;)i:]e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 300 170 1,281,000 0 0 0 25,100
2026 300 180 1,387,000 0 0 0 29,800
2027 300 180 1,467,000 0 0 0 35,100
Residential Sector - Fuel Substitution Measures

2025 -5,100 -180 552,000 0 0 0 0
2026 -5,500 -190 602,000 0 0 0 0
2027 -6,000 -200 656,000 0 0 0 0
Residential Sector Total (All Measures)

2025 -4,800 -10 1,833,000 0 0 0 25,100
2026 -5,200 -10 1,989,000 0 0 0 29,800
2027 -5,700 -20 2,123,000 0 0 0 35,100

Source: Guidehouse

Table 4-22. Residential BAE Scenario Achievable Potential, Natural Gas (Annual Net) —
NSTAR

Summer Peak Water

Electricity Electricity Natural Gas Oil Propane Ggﬂsogﬁ;e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Residential Sector - Energy Efficiency Measures

2025 500 240 1,860,000 0 0 0 22,800
2026 500 230 1,982,000 0 0 0 27,100
2027 400 210 2,082,000 0 0 0 31,900
Residential Sector - Fuel Substitution Measures

2025 -7,600 -290 811,000 0 0 0 0
2026 -8,300 -310 885,000 0 0 0 0
2027 -9,000 -340 965,000 0 0 0 0
Residential Sector Total (All Measures)

2025 -7,100 -50 2,671,000 0 0 0 22,800
2026 -7,800 -80 2,867,000 0 0 0 27,100
2027 -8,600 -130 3,047,000 0 0 0 31,900

Source: Guidehouse
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Table 4-23. Income Eligible BAE Scenario Achievable Potential, Eversource Electric
(Annual Net)

Summer Peak Water

Electricity Electricity Natural Gas Qil Propane G';/lsoot;)i:]e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 5,000 800 -20 30,000 24,000 0 1,400
2026 5,000 800 -20 36,000 26,000 0 1,600
2027 5,000 800 -20 43,000 28,000 0 1,900
Income Eligible Sector - Fuel Substitution Measures

2025 -2,000 -200 0 25,000 7,000 0 0
2026 -3,000 -200 0 29,000 8,000 0 0
2027 -3,000 -200 0 33,000 9,000 0 0
Income Eligible Sector Total (All Measures)

2025 3,000 600 -20 55,000 31,000 0 1,400
2026 2,000 600 -20 65,000 34,000 0 1,600
2027 2,000 600 -20 76,000 37,000 0 1,900

Source: Guidehouse

Table 4-24. Income Eligible BAE Scenario Achievable Potential, Natural Gas (Annual Net)
- EGMA

Summer Peak Water

Electricity Electricity Natural Gas Qil Propane G’z\;\/lsocflci);e Consumption
[000s

Demand (at [Therms] [MMBtu] [MMBtu] [MMBtu]
Gallons

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 400 90 557,000 0 0 0 2,700
2026 400 100 569,000 0 0 0 3,100
2027 400 100 550,000 0 0 0 3,700
Income Eligible Sector - Fuel Substitution Measures

2025 -500 -10 64,000 0 0 0 0
2026 -500 -10 71,000 0 0 0 0
2027 -600 -10 77,000 0 0 0 0
Income Eligible Sector Total (All Measures)

2025 -100 80 621,000 0 0 0 2,700
2026 -100 90 640,000 0 0 0 3,100
2027 -200 90 627,000 0 0 0 3,700

Source: Guidehouse
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Table 4-25. Income Eligible BAE Scenario Achievable Potential, Natural Gas (Annual Net)
- NSTAR

Summer Peak Motor Water
Electricity Natural Gas Oil Propane Consumption

EINELLEE [Therms] [MMBtu] [MMBtu] ([Bl\jﬁﬂoéltr&(]e [000s
Gallons

Electricity

Install Year (at Meter)
[MWh]

Income Eligible Sector - Energy Efficiency Measures

2025 200 40 420,000 0 0 0 2,400
2026 200 50 450,000 0 0 0 2,900
2027 300 60 466,000 0 0 0 3,300
Income Eligible Sector - Fuel Substitution Measures

2025 -800 -20 108,000 0 0 0 0
2026 -900 -20 121,000 0 0 0 0
2027 -1,000 -30 132,000 0 0 0 0
Income Eligible Sector Total (All Measures)

2025 -600 20 528,000 0 0 0 2,400
2026 -700 30 571,000 0 0 0 2,900
2027 -700 30 598,000 0 0 0 3,300

Source: Guidehouse

Table 4-26. C&I BAE Scenario Achievable Potential, Eversource Electric (Annual Net)

Summer Peak Motor Water
Electricity Natural Gas (o]]] Propane Consumption

Demand (at [Therms] [MMBtu]  [MMBtu] ?@fﬂoé't’;? [000s
k Gallons

Electricity

Install Year (at Meter)
[MWh]

C&l Sector - Energy Efficiency Measures

2025 94,000 15,200 0 0 0 0 2,700
2026 100,000 16,000 0 0 0 0 2,800
2027 104,000 16,600 0 0 0 0 2,800
C&I Sector - Fuel Substitution Measures

2025 -3,000 -2,300 0 5,000 30,000 0 0
2026 -3,000 -2,300 0 5,000 28,000 0 0
2027 -3,000 -2,100 0 5,000 27,000 0 0
C&I Sector Total (All Measures)

2025 91,000 12,900 0 5,000 30,000 0 2,700
2026 97,000 13,700 0 5,000 28,000 0 2,800
2027 101,000 14,500 0 5,000 27,000 0 2,800

Source: Guidehouse
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Table 4-27. C&l BAE Scenario Achievable Potential, Natural Gas (Annual Net) - EGMA

Summer Peak Water
Electricity Natural Gas (o]]] Propane

Motor
Gasoline
[MMBtu]

Electricity
Install Year (at Meter)
[MWh]

Consumption
[000s
Gallons

EINELLEE [Therms] [MMBtu] [MMBtu]
Kk

C&l Sector - Energy Efficiency Measures

2025 0 40 1,507,000 0 0 0 20,900
2026 100 50 1,468,000 0 0 0 23,600
2027 100 50 1,370,000 0 0 0 25,300
C&I Sector - Fuel Substitution Measures

2025 -1,300 -20 187,000 0 0 0 0
2026 -1,500 -160 219,000 0 0 0 0
2027 -1,700 -360 253,000 0 0 0 0
C&I Sector Total (All Measures)

2025 -1,300 20 1,694,000 0 0 0 20,900
2026 -1,400 -110 1,687,000 0 0 0 23,600
2027 -1,600 -310 1,623,000 0 0 0 25,300

Source: Guidehouse

Table 4-28. C&I BAE Scenario Achievable Potential, Natural Gas (Annual Net) — NSTAR

Summer Peak Water
Electricity Natural Gas Oil Propane

Motor
Gasoline
[MMBtu]

Electricity
Install Year (at Meter)
[MWh]

Consumption
[000s
Gallons

EINELLEE [Therms] [MMBtu] [MMBtu]

C&l Sector - Energy Efficiency Measures

2025 0 40 1,209,000 0 0 0 26,600
2026 0 40 1,154,000 0 0 0 26,600
2027 0 50 1,062,000 0 0 0 25,000
C&l Sector - Fuel Substitution Measures

2025 -1,500 -980 204,000 0 0 0 0
2026 -1,700 -1,200 227,000 0 0 0 0
2027 -1,800 -1,440 246,000 0 0 0 0
C&I Sector Total (All Measures)

2025 -1,500 -940 1,413,000 0 0 0 26,600
2026 -1,700 -1,160 1,381,000 0 0 0 26,600
2027 -1,800 -1,390 1,308,000 0 0 0 25,000

Source: Guidehouse
4.3.3 Energy Efficiency Achievable Potential Details

This section provides the achievable potential results calculated by the model at varying levels
of aggregation. At-the-meter® net efficiency savings results are shown by programs for each
sector and by highest impact measures; COze savings are reported at the generator. For more
details and levels of aggregation of achievable potential, including summaries for the BAE and
CECP scenarios, see Appendix C.

4.3.3.1 Energy Efficiency Potential Results by Program
This section presents results for savings, and benefits and costs, for the BAE scenario for the

Residential, Income Eligible, and C&Il sectors, separately for electric and then natural gas
programs. Mapping of measures to programs was based on Eversource’s 2022 BCR Model.

40 “Net at meter” designates savings projected to be realized at customer premises.
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Note that Income Eligible budgets are projected irrespective of the statutory allocations of 10%
of the electric and natural gas budget. To the extent that projected budgets are less than the
statutory limits, program planning will need to adapt to ensure that the allocation requirement is
met.

Residential Sector

Table 4-29. presents the incremental savings for Eversource’s Residential electric core
initiatives for the 3-year study horizon for the BAE scenario. All savings are net, except GHG
impacts are gross. The Residential Coordinated Delivery core initiative provides almost all of the
electricity and summer peak electricity demand potential, with the Residential Retail core
initiative providing sizable demand savings. Residential Coordinated Delivery and Residential
Retail contribute sizable annual MMBtu savings, with the Residential New Homes &
Renovations core initiative providing the lowest share. Lifetime MMBtu savings are mostly
provided by Residential Coordinated Delivery and Residential Retail; Residential Behavior core
initiatives are not offered and thus have no savings. 2030 carbon*! impacts are mostly from the
Residential Retail and Residential Coordinated Delivery core initiatives. The study is calibrated
at the sector level, therefore Residential results include Moderate Income potential savings.

In the tables showing costs, values are generally rounded to the nearest hundred thousand, to
indicate a level of uncertainty in the analysis.

41 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.qg.,
2025) and still in place in 2030.
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Table 4-29. Residential Sector, Electric Core Initiatives, BAE Scenario Incremental
Achievable Potential

Summer Peak _— 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) cO2e]

Ala - Residential New Homes & Renovations

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

2025 1,000 0 12,000 230,000 600
2026 1,000 0 13,000 250,000 700
2027 1,000 0 14,000 270,000 800
Total 750,000 2,100
A2a - Residential Coordinated Delivery

2025 9,000 3,000 241,000 4,630,000 13,800
2026 11,000 3,000 285,000 5,470,000 16,700
2027 13,000 4,000 327,000 6,240,000 19,700
Total 16,340,000 50,200
A2c - Residential Retail

2025 0 1,000 196,000 3,340,000 16,400
2026 -1,000 1,000 235,000 4,030,000 19,800
2027 -2,000 1,000 274,000 4,710,000 23,300
Total 12,080,000 59,500
A2d - Residential Behavior

2025 0 0 0 0 0
2026 0 0 0 0 0
2027 0 0 0 0 0
Total 0 0
Residential Sector Total

2025 10,000 4,000 449,000 8,200,000 30,800
2026 11,000 4,000 533,000 9,750,000 37,200
2027 12,000 5,000 615,000 11,220,000 43,800
Total 29,170,000 111,800

Source: Guidehouse
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Table 4-30. presents the benefits and costs by Eversource’s Residential electric programs for
the 3-year study horizon for the BAE scenario. In this and all similar tables, “Program
Administrative Costs” include: (1) Program Planning and Administration; (2) Marketing and
Advertising; (3) Sales, Technical Assistance and Training; and (4) Evaluation and Market
Research; these costs do not include incentives paid to program participants. The Residential
Existing Buildings programs provide the most net TRC benefits and program incentive costs.
The Residential Hard-to-Measure program provides around two-thirds of the program
administrative costs. Incentives are more than half of the program costs. All programs except

Residential Hard-to-Measure, which does not have TRC benefits, provide positive TRC test
results.

‘ Guidehouse

Table 4-30. Residential Sector, Electric Programs, BAE Scenario Benefits and Costs

Net TRC Net TRC Costs
Net -Iglztci:oTeSt Benefits [NPV [NPV 2025 $ Adminlijs?rgtrﬁ/n; Costs Incgr:t(i)\%a&sts
2025 $ Millions] Millions]

= (a)/ (b) @ ) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 2.81 $14.6 $5.2 $1.1 $4.0

2026 2.84 $16.5 $5.8 $1.2 $4.5

2027 3.04 $18.2 $6.0 $1.3 $4.6

Total 2.90 $49.4 $17.0 $3.6 $13.1
A2 - Residential Existing Buildings

2025 4.36 $484.7 $111.2 $23.3 $71.3
2026 4.47 $582.7 $130.3 $26.3 $83.0
2027 4.57 $677.3 $148.2 $29.1 $93.6
Total 4.48 $1,744.7 $389.7 $78.7 $247.9
A3 - Residential Hard-to-Measure

2025 $31.9 $31.9

2026 $37.0 $37.0

2027 $41.6 $41.6

Total $110.5 $110.5

Residential Sector Total

2025 3.37 $499.3 $148.3 $56.3 $75.3
2026 3.46 $599.2 $173.1 $64.6 $87.4
2027 3.55 $695.5 $195.8 $71.9 $98.2

Total 3.47 $1,794.1 $517.2 $192.8 $261.0

Source: Guidehouse
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Table 4-31. presents the incremental net savings for EGMA’s Residential natural gas core
initiatives for the 3-year study horizon for the BAE scenario. All savings are net, except GHG
impacts are gross. The Residential Coordinated Delivery core initiative provides more than half
the natural gas and annual MMBtu savings and the Residential Retail core initiative provides the
rest of the savings. The former also provides most of the Lifetime MMBtu savings and more
than half of the 2030 carbon®? impacts. Residential New Homes & Renovations and Residential
Behavior do not have natural gas savings.

Table 4-31. Residential Sector, Natural Gas Core Initiatives, BAE Scenario Incremental
Achievable Potential = EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 966,000 98,000 1,990,000 5,200
2026 1,047,000 106,000 2,090,000 5,600
2027 1,112,000 112,000 2,140,000 5,900
Total 6,220,000 16,700
A2c - Residential Retail

2025 867,000 56,000 980,000 4,500
2026 942,000 61,000 1,070,000 4,900
2027 1,010,000 65,000 1,150,000 5,300
Total 3,200,000 14,700
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 1,833,000 154,000 2,970,000 9,700
2026 1,989,000 167,000 3,160,000 10,500
2027 2,122,000 177,000 3,290,000 11,200
Total 9,420,000 31,400

Source: Guidehouse

Table 4-32. presents the benefits and costs for EGMA’s Residential natural gas programs for
the 3-year study horizon for the BAE scenario. The Residential Existing Buildings programs
provide all of the net TRC benefits and program incentive costs, with provide positive TRC test
results. The Residential Hard-to-Measure program provides almost one-third of the program
administrative costs. Incentives are more than half of the program costs. Natural gas programs
costs are less than half of projected electricity program spending.

’

42 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-32. Residential Sector, Natural Gas Programs, BAE Scenario Benefits and Costs
- EGMA

Net TRC Net TRC Costs
Net TRC Test Benefits [NPV [NPV 2025 $ Program Program

Ratio L S Administrative Costs Incentive Costs
=@/ (b) 2025 $(';")'”'°”S] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 2.89 $100.8 $34.9 $10.9 $21.5
2026 2.90 $109.1 $37.7 $11.2 $23.4
2027 2.88 $115.5 $40.1 $11.4 $24.9
Total 2.89 $325.4 $112.6 $33.5 $69.8
A3 - Residential Hard-to-Measure

2025 $5.2 $5.2

2026 $5.7 $5.7

2027 $6.0 $6.0

Total $16.9 $16.9

Residential Sector Total

2025 2,51 $100.8 $40.1 $16.1 $21.5
2026 2.52 $109.1 $43.3 $16.8 $23.4
2027 2.51 $115.5 $46.1 $17.4 $24.9
Total 2,51 $325.4 $129.5 $50.4 $69.8

Source: Guidehouse
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Table 4-33 presents the incremental net savings for NSTAR’s Residential natural gas core
initiatives for the 3-year study horizon for the BAE scenario. All savings are net, except GHG
impacts are gross. The results for NSTAR are similar to the EGMA results with the Residential
Coordinated Delivery core initiative providing most of the natural gas and annual MMBtu
savings and Residential Retail making up the rest of the savings.

Table 4-33. Residential Sector, Natural Gas Core Initiatives, BAE Scenario Incremental
Achievable Potential = NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 1,371,900 139,000 2,900,000 7,300
2026 1,473,100 149,000 3,000,000 7,700
2027 1,560,900 158,000 3,100,000 8,100
Total 9,000,000 23,100
A2c - Residential Retail

2025 1,299,100 82,000 1,400,000 6,800
2026 1,394,200 88,000 1,500,000 7,300
2027 1,486,800 93,000 1,600,000 7,800
Total 4,500,000 21,900
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 2,671,000 221,000 4,300,000 14,100
2026 2,867,300 237,000 4,500,000 15,000
2027 3,047,700 251,000 4,700,000 15,900
Total 13,500,000 45,000

Source: Guidehouse

Table 4-34 presents the benefits and costs for NSTAR’s Residential natural gas programs for
the 3-year study horizon for the BAE scenario. The results for NSTAR are similar to the EGMA
results with the Residential Existing Buildings programs having positive net TRC test Ratios.
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Table 4-34. Residential Sector, Natural Gas Programs, BAE Scenario Benefits and Costs
- NSTAR

Net TRC Net TRC Costs
Net -Igzt(ioneSt Benefits NPV [NPV 2025 $ Adminfggg{ﬁ/rg Costs Inc:r{g\%agz)sts
2025 $ Millions] Millions]

=(a)/ (b) @ ) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 3.30 $144.5 $43.7 $9.7 $30.8
2026 3.31 $153.7 $46.5 $9.9 $32.7
2027 3.30 $161.5 $48.9 $10.1 $34.3
Total 3.30 $459.7 $139.1 $29.7 $97.8
A3 - Residential Hard-to-Measure

2025 $8.5 $8.5

2026 $9.0 $9.0

2027 $9.5 $9.5

Total $27.0 $27.0

Residential Sector Total

2025 2.77 $144.5 $52.2 $18.2 $30.8
2026 2.77 $153.7 $55.5 $19.0 $32.7
2027 2.77 $161.5 $58.3 $19.6 $34.3
Total 2.77 $459.7 $166.1 $56.7 $97.8

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page 49



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckyersoLaest
Page 80 of 210
Income Eligible Sector

Table 4-35 presents the incremental net savings for Eversource’s electric Income Eligible
Coordinated Delivery core initiative for the 3-year study horizon for the BAE scenario.

Table 4-35. Income Eligible Sector, Electric Core Initiatives, BAE Scenario Incremental
Net Achievable Potential

Summer Peak o 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) CO2¢]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Bla - Income Eligible Coordinated Delivery

2025 2,000 1,000 100,000 1,790,000 6,300
2026 2,000 1,000 113,000 2,050,000 7,500
2027 2,000 1,000 125,000 2,280,000 8,600
Total 6,120,000 22,400

Source: Guidehouse

Table 4-36 presents the benefits and costs for Eversource’s Income Eligible electric programs
for the 3-year study horizon for the BAE scenario, with only the Coordinated Delivery program
having a positive net TRC test Ratio.

Table 4-36. Income Eligible Sector, Electric Programs, BAE Scenario Benefits and Costs

Net TRC Net TRC Costs
Net TRC Test Benefits [NPV [NPV 2025 $ Program Program

Ratio s S Administrative Costs Incentive Costs
) 2025 $('E\:')'”'°”5] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 3.78 $139.1 $36.8 $8.4 $25.0
2026 3.73 $158.7 $42.6 $9.6 $28.7
2027 3.66 $176.4 $48.3 $10.8 $32.2
Total 3.72 $474.3 $127.6 $28.8 $85.8
B2 - Income Eligible Hard-to-Measure

2025 $5.8 $5.8

2026 $6.7 $6.7

2027 $7.5 $7.5

Total $20.0 $20.0

Income Eligible Sector Total

2025 3.26 $139.1 $42.6 $14.2 $25.0
2026 3.22 $158.7 $49.3 $16.3 $28.7
2027 3.16 $176.4 $55.8 $18.3 $32.2
Total 3.21 $474.3 $147.7 $48.8 $85.8

Source: Guidehouse

Table 4-37 presents the incremental net savings for EGMA’s natural gas Income Eligible
Coordinated Delivery core initiative for the 3-year study horizon for the BAE scenario.
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Table 4-37. Income Eligible Sector, Natural Gas Core Initiatives, BAE Scenario
Incremental Net Achievable Potential - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 621,000 62,000 1,160,000 3,300
2026 640,000 64,000 1,220,000 3,400
2027 628,000 62,000 1,220,000 3,300
Total 3,600,000 10,000

Source: Guidehouse

Table 4-38 presents the benefits and costs for EGMA’s Income Eligible natural gas programs for
the 3-year study horizon for the BAE scenario, with only the Existing Buildings programs having
a positive net TRC test Ratio.

Table 4-38. Income Eligible Sector, Natural Gas Programs, BAE Scenario Benefits and
Costs — EGMA

Net TRC Net TRC Costs

Net TRC Test Benefits [NPV [NPV 2025 $

Ratio

Program Program

Program, by Administrative Costs Incentive Costs

Install Year ) 2025 $(';1")”“°”S] M”'(ibo)”s] [2025 $ Millions] [2025 $ Millions]

B1 - Income Eligible Existing Buildings

2025 4.85 $65.6 $13.5 $2.9 $9.6
2026 4.60 $68.9 $15.0 $3.1 $10.4
2027 4.33 $68.9 $15.9 $3.2 $10.7
Total 4.58 $203.4 $44.4 $9.2 $30.7
B2 - Income Eligible Hard-to-Measure

2025 $2.0 $2.0

2026 $2.1 $2.1

2027 $2.2 $2.2

Total $6.3 $6.3

Income Eligible Sector Total

2025 4.24 $65.6 $15.5 $4.8 $9.6
2026 4.03 $68.9 $17.1 $5.2 $10.4
2027 3.81 $68.9 $18.1 $5.4 $10.7
Total 4.01 $203.4 $50.7 $15.4 $30.7

Source: Guidehouse
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Table 4-39 presents the incremental net savings for NSTAR'’s Income Eligible Coordinated
Delivery natural gas core initiative for the 3-year study horizon for the BAE scenario.

Table 4-39. Income Eligible Sector, Natural Gas Core Initiatives, BAE Scenario
Incremental Net Achievable Potential = NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 527,100 49,000 900,000 2,800
2026 571,100 53,000 1,000,000 3,000
2027 598,700 56,000 1,100,000 3,100
Total 3,000,000 8,900

Source: Guidehouse

Table 4-40 presents the benefits and costs for NSTAR’s Income Eligible natural gas programs
for the 3-year study horizon for the BAE scenario, with only the Existing Buildings programs
having a positive net TRC test ratio.

Table 4-40. Income Eligible Sector, Natural Gas Programs, BAE Scenario Benefits and
Costs — NSTAR

Net TRC Test Net TRC Net TRC Costs Program Program

Ratio 2%32?&/?”5:\(')2\4] [Nnji\llliﬁzzsf]) $ Administrative Costs Incentive Costs
=()/(b) @ ®) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 4.86 $50.5 $10.4 $2.2 $7.3
2026 4.53 $54.8 $12.1 $2.5 $8.3
2027 4.20 $57.6 $13.7 $2.8 $9.3
Total 4.50 $162.9 $36.2 $7.5 $24.9
B2 - Income Eligible Hard-to-Measure

2025 $1.5 $1.5

2026 $1.7 $1.7

2027 $1.9 $1.9

Total $5.1 $5.1

Income Eligible Sector Total

2025 4.25 $50.5 $11.9 $3.7 $7.3
2026 3.97 $54.8 $13.8 $4.2 $8.3
2027 3.69 $57.6 $15.6 $4.7 $9.3
Total 3.95 $162.9 $41.3 $12.5 $24.9

Source: Guidehouse
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Cé&l Sector

Table 4-41. presents the incremental net savings for Eversource’s C&lI electric core initiatives
for the 3-year study horizon for the BAE scenario. All savings are net, except GHG impacts are
gross. The C&I Existing Building Retrofit core initiative provides more than half of the electricity
and electricity demand savings. All contribute sizable annual MMBtu savings, with the C&I New
Buildings & Major Renovations core initiative providing the lowest share. Lifetime MMBtu
savings are provided by all three C&I core initiatives. The 2030 carbon*® impacts are mostly
provided by C&I Existing Building Retrofit and C&lI New & Replacement Equipment.

Table 4-41. C&I Sector, Electric Core Initiatives, BAE Scenario Incremental Net
Achievable Potential

EI(eS(:L:;}ch:)?rDIDeerrilgnd Annual MMBtu Lifetime MMBtu [l\ig?rci)cGT%ﬁs
(at Meter) [kW] (all fuels) (all fuels) CO2e]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Cla - C&I New Buildings & Major Renovations

2025 11,000 2,000 76,000 980,000 2,200
2026 11,000 2,000 75,000 970,000 2,300
2027 11,000 2,000 74,000 950,000 2,200
Total 2,900,000 6,700
C2a - C&I Existing Building Retrofit

2025 55,000 9,000 367,000 3,070,000 7,800
2026 60,000 10,000 396,000 3,340,000 8,600
2027 63,000 10,000 417,000 3,550,000 9,400
Total 9,960,000 25,800
C2b - C&I New & Replacement Equipment

2025 25,000 2,000 202,000 2,190,000 7,300
2026 26,000 2,000 205,000 2,250,000 7,300
2027 27,000 2,000 207,000 2,300,000 7,300
Total 6,740,000 21,900
C&Il Sector Total

2025 91,000 13,000 645,000 6,240,000 17,300
2026 97,000 14,000 676,000 6,560,000 18,200
2027 101,000 14,000 698,000 6,800,000 18,900
Total 19,600,000 54,400

Source: Guidehouse

43 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-42. presents the benefits and costs for Eversource’s C&I electric programs for the 3-
year study horizon for the BAE scenario. All C&l programs provide sizable net TRC benefits,
except for C&l Hard-to-Measure program, which does not have TRC benefits associated with it.
The C&Il Existing Buildings and Hard-to-Measure programs provide most of the program
administrative costs. All programs except for C&l Hard-to-Measure provide positive TRC test
results. The C&l Hard-to-Measure Program contributes a majority of the program administrative
costs.

Table 4-42. C&I Sector, Electric Programs, BAE Scenario Benefits and Costs

Net TRC Net TRC Costs
Net TRC Test Benefits[NPV [NPV 2025 $ Program Program

Ratio T S Administrative Costs Incentive Costs
- @/ (b) 2025 $('e\f')'”'°”5] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&l New Buildings

2025 4.70 $58.1 $12.4 $4.2 $5.0
2026 4.70 $57.6 $12.3 $4.2 $5.0
2027 4.77 $57.1 $12.0 $4.2 $4.9
Total 4.72 $172.9 $36.6 $12.6 $14.9
C2 - C&l Existing Buildings

2025 2.52 $207.5 $82.4 $13.7 $49.8
2026 2.56 $221.3 $86.5 $14.6 $53.5
2027 2.64 $235.7 $89.1 $15.3 $56.3
Total 2.58 $664.5 $258.0 $43.7 $159.6
C3 - C&l Hard-to-Measure

2025 $20.0 $20.0

2026 $21.2 $21.2

2027 $22.2 $22.2

Total $63.4 $63.4

C&l Sector Total

2025 2.32 $265.6 $114.7 $37.9 $54.8
2026 2.33 $279.0 $120.0 $40.1 $58.5
2027 2.38 $292.8 $123.3 $41.7 $61.2
Total 2.34 $837.4 $357.9 $119.7 $174.5

Source: Guidehouse
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Table 4-43. presents the incremental net savings for EGMA’s C&l natural gas core initiatives for
the 3-year study horizon for the BAE scenario. All savings are net, except GHG impacts are
gross. The C&I Existing Building Retrofit and C&l New & Replacement Equipment core
initiatives provide all of the savings.

Table 4-43. C&Il Sector, Natural Gas Core Initiatives, BAE Scenario Incremental Net
Achievable Potential = EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&I New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 1,071,000 107,000 1,320,000 6,400
2026 1,038,000 104,000 1,260,000 6,200
2027 957,000 96,000 1,120,000 5,700
Total 3,700,000 18,300
C2b - C&I New & Replacement Equipment

2025 622,000 56,000 980,000 3,700
2026 649,000 57,000 1,010,000 3,800
2027 666,000 58,000 1,010,000 4,000
Total 3,000,000 11,500
C&l Sector Total

2025 1,693,000 163,000 2,300,000 10,100
2026 1,687,000 161,000 2,270,000 10,000
2027 1,623,000 154,000 2,130,000 9,700
Total 6,700,000 29,800

Source: Guidehouse
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Table 4-44. presents the benefits and costs for EGMA’s C&l natural gas programs for the 3-year

study horizon for the BAE scenario. The C&l Existing Buildings programs contribute all of the

benefits. The C&l Hard-to-Measure Program contributes sizable program administrative costs.

Table 4-44. C&l Sector, Natural Gas Programs, BAE Scenario Benefits and Costs - EGMA

Net TRC Net TRC Costs
Benefits[NPV [NPV 2025 $

Net TRC Test Program Program
Ratio L - Administrative Costs Incentive Costs
- @/ (b) 2025 $('E\;')'”'°”S] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by
Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 4,74 $79.4 $16.8 $3.8 $7.1
2026 4.09 $79.4 $19.4 $4.2 $7.8
2027 3.41 $76.8 $22.5 $4.6 $8.5
Total 4.01 $235.6 $58.7 $12.6 $23.4
C3 - C&l Hard-to-Measure

2025 $2.8 $2.8

2026 $3.1 $3.1

2027 $3.3 $3.3

Total $9.2 $9.2

C&I Sector Total

2025 4.06 $79.4 $19.6 $6.6 $7.1
2026 3.53 $79.4 $22.5 $7.3 $7.8
2027 2.97 $76.8 $25.9 $7.9 $8.5
Total 3.47 $235.6 $67.9 $21.8 $23.4

Source: Guidehouse

Table 4-45 presents the incremental net savings for NSTAR’s C&I natural gas core initiatives for
the 3-year study horizon for the BAE scenario. All savings are net, except GHG impacts are
gross. The C&l Existing Building Retrofit and C&l New & Replacement Equipment core
initiatives provide all of the savings, with the former providing about two-thirds.
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Table 4-45. C&I Sector, Natural Gas Core Initiatives, BAE Scenario Incremental Net
Achievable Potential = NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&l New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 967,300 97,000 1,200,000 5,700
2026 915,900 92,000 1,100,000 5,400
2027 834,900 84,000 1,000,000 4,800
Total 3,300,000 15,900
C2b - C&I New & Replacement Equipment

2025 446,300 36,000 600,000 2,500
2026 465,800 37,000 600,000 2,600
2027 473,000 37,000 600,000 2,700
Total 1,800,000 7,800
C&l Sector Total

2025 1,413,600 133,000 1,800,000 8,200
2026 1,381,700 129,000 1,700,000 8,000
2027 1,307,900 121,000 1,600,000 7,500
Total 5,100,000 23,700

Source: Guidehouse

Table 4-46 presents the benefits and costs for NSTAR’s C&I natural gas programs for the 3-
year study horizon for the BAE scenario. The C&I Existing Buildings programs contribute all of
the net TRC benefits and more than half of the program administrative costs, which are almost
half of the program costs.
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Table 4-46. C&I Sector, Natural Gas Programs, BAE Scenario Benefits and Costs —
NSTAR

Net TRC Net TRC Costs
Benefits[NPV [NPV 2025 $
2025 $ Millions] Millions]

@) (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 2.72 $59.0 $21.7 $4.0 $7.4
2026 2.36 $57.2 $24.3 $4.2 $7.8
2027 1.98 $53.6 $27.1 $4.3 $8.0
Total 2.33 $169.8 $73.0 $12.5 $23.2
C3 - C&l Hard-to-Measure

2025 $2.7 $2.7

2026 $2.9 $2.9

2027 $3.0 $3.0

Total $8.6 $8.6

C&l Sector Total

2025 241 $59.0 $24.5 $6.7 $7.4
2026 211 $57.2 $27.1 $7.1 $7.8
2027 1.79 $53.6 $30.0 $7.3 $8.0
Total 2.08 $169.8 $81.6 $21.1 $23.2

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page 58



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

2025-2027 Three-Year Plan

. Exhibit 1, Appendix N.3 - Eversource

‘ Guidehouse Final Report farckbversores:
Page 89 of 210

Energy Efficiency Potential Results by Measure

Figure 4-3Similar results and greater detail are included in Appendix C, Energy Efficiency
Results. Appendix C also contains first-year annual and lifetime savings by measure, as well as
the top summer peak passive demand savings measures.

Figure 4-3 through Figure 4-5 show the BAE scenario top ten lifetime achievable electricity
savings EE measures, net at meter, installed in 2025 for the Residential, Income Eligible and
C&l sectors, respectively.

In Eversource’s Residential sector, the Residential Retail core initiative provides the largest
number of measures in the list of the top ten measures by lifetime electricity savings, led by
electric resistance (ER) Baseboard to Ductless Mini-Split Heat Pump (DMSHP). Insulation
(Residential Coordinated Delivery core initiative) provides the second most savings.

The top ten lifetime electricity measures in the Income Eligible sector are all provided by the
Income Eligible Coordinated Delivery core initiative and many of these are the same
measures as the Residential sector.

The C&l sector top ten lifetime electricity savings is dominated by Custom measures, led by
Custom Large C&l.

Figure 4-3. EE BAE Scenario Lifetime Achievable Electricity Potential, 2027 Top
Residential Measures (MWh, Net at Meter)

#:Measure Core Initiative LT Savings

1 ER Baseboard to DMSHP A2c - Residential Retall 136,360 I

2 Insulation A2a - Residential Coordinated Delivery 104,090 10

3:Advanced Pow er Strip AZ2a - Residential Coordinated Delivery 30,410 0

4:ECM Circulator Pump A2c - Residential Retail 29,690

5:Manual Thermostat to Programmable Thermostat AZ2c - Residential Retail 27,5101

6: All-Electric Passive House Ala - Residential New Homes & Renovations 22,5901

7 Ductless Mini-Split Heat Pump (DMSHP) A2c - Residential Retail 16,790 |

8:Air Sealing A2a - Residential Coordinated Delivery 16,600 |

9! Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 10,960 |
10: Central Heat Pump A2c - Residential Retail 10,250 |

Source: Guidehouse

Figure 4-4. EE BAE Scenario Lifetime Achievable Electricity Potential, 2027 Top Income
Eligible Measures (MWh, Net at Meter)

# Measure Core Initiative LT Savings
1 Central Heat Pump Bla - Income Hligible Coordinated Delivery 19,120 N
2:Insulation Bla - Income Hligible Coordinated Delivery 18,070
3:Advanced Pow er Strip Bla - Income Hligible Coordinated Delivery 9,580 M
4:Window s - Single to triple pane Bla - Income Hligible Coordinated Delivery 5,050 i
5:Manual Thermostat to Programmable Thermostat Bla - Income Hligible Coordinated Delivery 3,910
6 Room Air Cleaner Bla - Income Higible Coordinated Delivery 1,440 |
7 Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 1,370
8 ER Baseboard to DMSHP Bla - Income Higible Coordinated Delivery 1,310/
9:Occupancy Sensor Bla - Income Hligible Coordinated Delivery 1,300

10 Air Sealing Bla - Income Hligible Coordinated Delivery 880

Source: Guidehouse
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Figure 4-5. EE BAE Scenario Lifetime Achievable Electricity Potential, 2027 Top C&l
Measures (MWh, Net at Meter)

# Measure Core Initiative LT Savings
1 Custom Large C&I C2a - C&l Existing Building Retrofit 356,950
2:Variable Frequency Drive C2b - C&I New & Replacement Equipment 84,150 1
3:Lighting - Performance Lighting Cla - C&I New Buildings & Major Renovations 83,440 1
4 Lab-Grade Cold Storage C2b - C&I New & Replacement Equipment 73,500
5:Custom New Construction Cla - C&l New Buildings & Major Renovations 67,5001
6 Custom Large C&I C2b - C&I New & Replacement Equipment 58,720 |
7 Lighting Controls C2a - C&l Existing Building Retrofit 53,440 |
8: Demand Control Ventilation C2a - C&l Existing Building Retrofit 47,450 1
9:Custom - Res End Use C2b - C&I New & Replacement Equipment 44,2501
10: Ductless Mini-Split Heat Pump (DMSHP) C2b - C&I New & Replacement Equipment 27,680 |

Source:; Guidehouse

Figure 4-6 through Figure 4-11 show the top ten lifetime BAE scenario natural gas savings
energy efficiency measures, net at meter, installed in 2025, for the Residential, Income
Eligible and C&l sectors, respectively, first for EGMA and then for NSTAR.

In the Residential sector, the Residential Coordinated Delivery core initiative, led by
Insulation and Air Sealing, provides lifetime MMBtu savings about equal to the rest of the
measures listed.

The top ten lifetime natural gas measures in the Income Eligible sector include many of the
same measures as the Residential sector.

The C&l sector top ten lifetime natural gas savings is dominated by two Custom Large C&l
measures (C&l New & Replacement Equipment and C&I Existing Building Retrofit core
initiatives), with the top two measure providing savings about four times the rest of the
measures listed for NSTAR and more than double the savings for EGMA.

Figure 4-6. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top
Residential Measures (net therms) - EGMA

# Measure Core Initiative LT Savings
1 Insulation A2a - Residential Coordinated Delivery 12,225,000 1
2 Air Sealing A2a - Residential Coordinated Delivery 6,056,000 [
3: Central ASHP Partially Displacing Gas Furnace and AC A2c - Residential Retail 5,400,000 M
4:Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,324,000
5:Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 1,649,000 ]
6:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 1,572,000
7:Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 1,524,000 |
8:Heat Recovery Ventilator A2c - Residential Retail 1,369,000 |
9! Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 1,177,000
10: Heat Pump Water Heater Fuel Switch AZ2c - Residential Retail 786,000 |

Source: Guidehouse
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Figure 4-7. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top Income
Eligible Measures (net therms) - EGMA

# Measure Core Initiative LT Savings
1 Insulation Bla - Income Hligible Coordinated Delivery 5,770,000 1
2:Air Sealing Bla - Income Hligible Coordinated Delivery 2,616,000
3:Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 623,000 ]
4:Forced Hot Water Boiler - Gas Bla - Income Higible Coordinated Delivery 531,000 |
5: Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Eligible Coordinated Delivery 439,000
6: Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 241,000
7:W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 237,000 |
8:Manual Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 231,000 |
9: Central ASHP Fully Replacing Gas Furnace and AC Bla - Income Hligible Coordinated Delivery 219,000 |
10: Manual Thermostat to Programmable Thermostat Bla - Income Hligible Coordinated Delivery 212,000

Source: Guidehouse

Figure 4-8. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top C&l
Eligible Measures (net therms) - EGMA

# Measure Core Initiative LT Savings
1 Custom Large C&I C2a - C&l Existing Building Retrofit 8,731,000 1N
2:Custom Large C&lI C2b - C& New & Replacement Equipment 7,070,000 [
3:Central Air Source Heat Pump (Split or Packaged) C2b - C&I New & Replacement Equipment 1,547,000 1
4:Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 662,000 |
5:Demand Control Ventilation C2a - C&I Existing Building Retrofit 476,000 |
6: Wi-Fi Thermostat C2a - C&l Existing Building Retrofit 453,000 |
7:Variable Refrigerant Flow Heat Pump C2b - C&I New & Replacement Equipment 398,000 |
8:Heat Pump Water Heater Displacing Gas C2b - C&I New & Replacement Equipment 328,000 |
9:Pre-Rinse Spray Valve C2a - C&I Existing Building Retrofit 309,000 |
10: Gas RTU to Air Source Heat Pump C2b - C&I New & Replacement Equipment 292,000 |

Source: Guidehouse

Figure 4-9. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top
Residential Measures (net therms) — NSTAR

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 14,455,000 1
2:Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 6,401,000 1
3:Air Sealing A2a - Residential Coordinated Delivery 5,491,000 0
4 Duct Insulation A2a - Residential Coordinated Delivery 5,063,000
5: Central ASHP Partially Displacing Gas Furnace and AC 'A2c - Residential Retall 4,345,000
6 Duct Sealing A2a - Residential Coordinated Delivery 3,915,000
7 Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 2,471,000
8:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 2,340,000 ]
9: Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,143,000 |
10: Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 1,933,000 |
Source: Guidehouse
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Figure 4-10. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top
Income Eligible Measures (net therms) — NSTAR

# Measure Core Initiative LT Savings

1 Insulation Bla - Income Hligible Coordinated Delivery 3,953,000 1

2:Air Sealing Bla - Income Hligible Coordinated Delivery 2,330,000

3:Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 938,000

4:Forced Hot Water Boiler - Gas Bla - Income Higible Coordinated Delivery 465,000 |

5:Duct Insulation Bla - Income Hligible Coordinated Delivery 428,000

6:W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 413,000

7 Boiler Reset Control Bla - Income Hligible Coordinated Delivery 360,000 |

8: Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Higible Coordinated Delivery 354,000 |

9: Central ASHP Fully Replacing Gas Furnace and AC Bla - Income Hligible Coordinated Delivery 324,000 |
10: Duct Sealing Bla - Income Hligible Coordinated Delivery 320,000

Source: Guidehouse

Figure 4-11. EE BAE Scenario Lifetime Achievable Natural Gas Potential, 2027 Top C&l
Measures (net therms) — NSTAR

# Measure Core Initiative LT Savings
1 Custom Large C&I C2a - C&l Existing Building Retrofit 7,668,000 M
2:Custom Large C&lI C2b - C& New & Replacement Equipment 3,668,000 1
3:Gas RTU to Air Source Heat Pump C2b - C&I New & Replacement Equipment 799,000 ]
4:Boiler to Air Source Heat Pump C2b - C&I New & Replacement Equipment 788,000 |
5:Ground Source Heat Pump (Water-to-Air) C2b - C& New & Replacement Equipment 615,000 |
6: Ductless Heat Pump C2b - C&I New & Replacement Equipment 544,000 |
7 Central Air Source Heat Pump (Split or Packaged) C2b - C&I New & Replacement Equipment 486,000 |
8:Gas RTUto VRF C2b - C&I New & Replacement Equipment 476,000 |
9: Demand Control Ventilation C2a - C&I Existing Building Retrofit 440,000 |
10 Commercial HYAC Tune-up C2a - C&I Existing Building Retrofit 250,000 |

Source: Guidehouse
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4.4 Energy Efficiency CECP Scenario Results

4.4.1 Energy Efficiency Scenario Configuration Approach

The reference scenario (business as expected, or BAE) was developed through the calibration
process detailed in Section 4.3. Two alternative scenarios relating to achievement of the
statewide CECP carbon reduction goals were developed and modeled relative to the BAE
Scenario, as described below.

4.4.1.1 Scenario Configuration

The scenarios were configured to estimate potential for energy efficiency (including fuel
switching) and reaching the CECP carbon reduction mandates expected to be assigned to the
PAs by the Commonwealth’s Secretary of Energy and Environmental Affairs.

Two CECP Scenarios were modeled, (1) assuming the same unit costs (TRC) as the BAE
scenario while maintaining cost effectiveness at the program or sector level (CECP), and (2)
assuming a cost premium for selected measures that are expected see large increases in
implementation quantities (CECP Cost Premium). The measure quantities and savings are
identical between the two scenarios. For the CECP Cost Premium scenario, cost premiums are
added to PA budgets and TRC costs at the program-level to estimate resulting cost test ratios
and PA budgets to achieve the CECP targets. Therefore, the CECP Cost Premium scenario
may not be cost effective at the program or sector level.

For the CECP scenario, a detailed review of program level cost effectiveness was
completed. If program level cost effectiveness was not achievable due to the required
technology penetrations necessary to meet carbon reduction goals, sector level cost
effectiveness was maintained. For each scenario, program and sector cost effectiveness
results are shown to better understand the screening criteria that may be appropriate given
the various penetration and cost forecasts. For Eversource, EGMA, and NSTAR, all
programs achieve cost-effectiveness in the CECP scenario.

Table 4-47 summarizes the scenarios.
Table 4-47. CECP Scenario Summary

Scenario Measure Production Unit Costs
1 To meet CECP Targets Level with BAE
2 To meet CECP Targets Cost Premium

4.4.1.2 CECP Scenario Inputs

To establish the parameters for these scenarios, Guidehouse created a worksheet model that
calculated the amount of carbon reduction that could be provided by selected carbon-reducing
technologies (weatherization, heat pumps, heat pump water heaters, etc.) in the Statewide PA
portfolio. Guidehouse used the worksheet model to estimate the amounts of each technology
that would be required to meet overall CECP carbon reduction targets assigned to the PAs,
starting with 2022-24 Plan assumptions. (For 2024, modeling was performed using current PA
heat pump adoption assumptions). PA-specific carbon reduction targets were allocated from
statewide targets by applying the percentage of carbon reduction per PA from the BAE

©2024 Guidehouse Inc. All rights reserved Page 63



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 94 of 210
scenario. Guidehouse solicited feedback from the PAs and the EEAC Consultants and adjusted
the quantities.

Per the EEAC Consultants, 40% of the remaining CECP target — after counting 2022-2024
carbon reductions — was assumed as the target for 2025-27. For many technologies, the final
projected number of installations needed to achieve CECP targets were orders of magnitude
greater than recent PA achievements and/or 2024 projections. The split of heat pumps between
Residential and C&l sectors was approximately 85% to 15%. Heat Pump Water Heaters were
characterized as Replace on Burnout only (as opposed to Early Replacement).

Guidehouse conducted a series of discussions with the PAs, selected implementation vendors,
and EEAC Consultants to discuss the practical implications of the large-scale increase in
deployment of selected technologies, primarily to determine if a cost premium should be
modeled in the CECP scenarios. Four discussions were conducted focusing on different
segments of the market: Income Eligible, heat pumps for Residential and Small Commercial
markets, Residential Coordinated Delivery, and Commercial and Industrial. Among the factors
discussed were measure availability, workforce availability and capability, and timing.

Based on these discussions, Guidehouse established the modeling parameters shown in Table
4-48 for the CECP Cost Premium scenarios. In other words, the level cost assumption for the
CECP scenarios defines a lower bound for achieving CECP targets, while the cost premiums
define a reasonable upper bound of costs to achieve CECP targets. Cost premiums focus on
PA costs only, not participant costs.

Similar to a classic MAX scenario, the CECP scenarios maximized incentive and marketing
parameters for the targeted measures (for example, Ductless Mini Split Heat Pump fully
replacing Oil Boiler); for all other measures, these parameters were left at the same values as
the BAE scenario.

Table 4-48. CECP Cost Premium Scenario Assumptions

Technology Sector PA Cost Premium

Weatherization Residential, IE, C&lI Net increase of 8%/yr. over baseline
Pre-we_zat_herlzatlon barrier Residential, IE $5,000 per project

remediation

Heat Pumps, . o .

HP Water Heaters IE Net increase of 8%/year over baseline
Heat Pumps, Residential Net increase of 0%/year over baseline
HP Water Heaters

Heat Pumps, C&l Net increase of 10%/year over baseline

HP Water Heaters

Note: For the Residential Sector, the PA heat pump incentive is for equipment only; cost premiums are anticipated for
labor only, which will increase participant costs in this sector, but not PA costs.

Production, or measure-level installation targets, for Eversource were determined by
proportionately allocating the Statewide forecast measure counts according to 2024 planned
installations.
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4.4.1.3 CECP Scenario Modeling

The scenario adjustments were input into the model. As each scenario was run, the carbon
reduction results were checked to ensure that these met the specified CECP reduction targets.
If these did not, scalar adjustments were made to the quantities until the carbon reduction target
was met.

If cost effectiveness could not be maintained at the program level, sector level cost
effectiveness was maintained. This may result in some program TRCs below 1.0 with an overall
sector aggregate ratio exceeding the 1.0 threshold. For the CECP Cost Premium scenario, cost
premiums are added to PA budgets and TRC costs at the program-level to estimate resulting
cost test ratios and PA budgets to achieve the CECP targets. Therefore, the CECP Cost
Premium scenario may not be cost effective at the program or sector level.

4.4.1.4 Heat Pump Adoption Research

Guidehouse fielded a survey to Massachusetts gas and electric customers as part of the
Residential Building Usage and Characteristics Study. This survey’s primary goal is to calculate
the saturation for a variety of end uses in Massachusetts homes and collect characterization
data on a selection of high priority end uses. The survey is fielded to prior years’ respondents
and to previously uncontacted customers from an active customer list. Overall, Guidehouse
administered the survey to 116,314 potential respondents and received 5,543 usable completes.
As additional context on awareness and adoption of heat pumps, which is of particular interest
as the number of heat pumps is forecast to greatly increase, Guidehouse worked with NMR to
include additional panels within the survey.

The survey found that customers are generally aware of heat pumps (57%) and of those aware
of heat pumps, majority are also aware that heat pumps can provide both heating and cooling. It
was also found that heat pump awareness correlates with income and home type. NMR noted
that market rate customers and customers living in single-family detached housing have greater
awareness of heat pumps. According to the survey, program participants are also more likely to
be aware of heat pumps. The survey found that only about one-third of respondents (31%) are
aware of heat pump water heaters. Awareness for heat pump water heaters is not correlated
with income level or building type.

Respondents indicated that there is more interest in adopting heat pumps if customers can
maintain their existing heating system as a backup (36% for customers without any air
conditioning and 30% for customers with a central air conditioner), but that there was much less
interest in adoption if the customer is required to remove their existing system (23% for
customers with and without AC). The interest in heat pump adoption is higher for customers
without air conditioning when they can maintain their existing heating system as back-up.

Like heat pump water heater awareness, the interest in adoption of heat pump water heaters is
also lower among respondents (21%). The most frequently reported reasons for lack of interest
from respondents were related to costs concerns and overall lack of knowledge about heat
pump water heaters.*

44 NMR plans to report additional analyses on the added survey batteries in the “Heat Pump Market Effects
Indicators Baseline Study” (MA23X06-B-HPMEIB) final report.
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4.4.2 CECP Scenario Results

This section presents CECP scenario results, individually by sector and fuel for the Residential
sector electric programs.

Residential Programs

Table 4-49 presents the incremental savings for Eversource’s Residential electric core initiatives
for the 3-year study horizon for the CECP scenario. All savings are net, except 2030 carbon*
impacts are gross. The Residential Coordinated Delivery core initiative provides almost all of the
positive electricity savings. The Residential Retail core initiative provides more than half of the
lifetime MMBtu and GHG savings. The Residential Retail core initiative has negative savings
due to fuel substitution. All core initiatives, except Residential New Homes & Renovations and
Residential Behavior, provide large summer peak electricity demand and annual MMBtu
savings. Residential Behavior core initiatives are not offered and thus have no savings. In
general, the cost per unit savings for the CECP scenarios is greater than that of the BAE
scenario because of the increased number of heat pumps in the CECP scenario.

Table 4-49. Residential Sector, Electric Core Initiatives, CECP Scenario Incremental Net
Achievable Potential

Core Initiative, Electricity (at Summer Peak Annual MMBtu Lifetime MMBtu 203(.) GHG
[Metric Tons

Electricity Demand
(at Meter) [kW] (all fuels) (all fuels) CO2e]

by Install Year Meter) [MWh]

Ala - Residential New Homes & Renovations

2025 1,000 0 12,000 230,000 600
2026 1,000 0 13,000 250,000 700
2027 1,000 0 14,000 270,000 800
Total 750,000 2,100
A2a - Residential Coordinated Delivery

2025 15,000 3,000 542,000 11,500,000 34,500
2026 17,000 4,000 608,000 12,870,000 39,100
2027 18,000 4,000 636,000 13,360,000 41,100
Total 37,730,000 114,700
A2c - Residential Retail

2025 -7,000 5,000 623,000 10,720,000 53,700
2026 -9,000 6,000 726,000 12,510,000 62,500
2027 -9,000 6,000 791,000 13,670,000 68,100
Total 36,900,000 184,300
A2d - Residential Behavior

2025 0 0 0 0 0
2026 0 0 0 0 0
2027 0 0 0 0 0
Total 0 0
Residential Sector Total

2025 9,000 8,000 1,177,000 22,450,000 88,800
2026 9,000 10,000 1,347,000 25,630,000 102,300
2027 10,000 10,000 1,441,000 27,300,000 110,000
Total 75,380,000 301,100

Source: Guidehouse

45 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-50 (EGMA) and Table 4-51 (NSTAR) present the incremental net savings for
Residential natural gas core initiatives for the 3-year study horizon for the CECP scenario. All
savings are net, except 2030 carbon*® impacts are gross. The Residential Coordinated Delivery
core initiative provides around more than half the natural gas, Annual and Lifetime MMBtu
savings compared to the Residential Retail core initiative. The Residential New Homes &
Renovations and Residential Behavior core initiatives do not have natural gas savings.

Table 4-50. Residential Sector, Natural Gas Core Initiatives, CECP Scenario Incremental
Net Achievable Potential - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 3,455,000 352,000 7,870,000 18,700
2026 4,056,000 414,000 9,240,000 22,000
2027 4,513,000 460,000 10,280,000 24,400
Total 27,390,000 65,100
A2c - Residential Retail

2025 1,973,000 105,000 2,330,000 9,700
2026 2,319,000 123,000 2,770,000 11,300
2027 2,672,000 142,000 3,230,000 13,000
Total 8,330,000 34,000
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 5,428,000 457,000 10,200,000 28,400
2026 6,375,000 537,000 12,010,000 33,300
2027 7,185,000 602,000 13,510,000 37,400
Total 35,720,000 99,100

Source: Guidehouse

46 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-51. Residential Sector, Natural Gas Core Initiatives, CECP Scenario Incremental
Net Achievable Potential = NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 4,639,500 473,000 10,600,000 25,000
2026 5,214,100 531,000 11,900,000 28,100
2027 5,441,400 554,000 12,300,000 29,300
Total 34,800,000 82,400
A2c - Residential Retail

2025 2,637,100 139,000 2,900,000 13,000
2026 2,920,900 155,000 3,300,000 14,400
2027 3,182,700 170,000 3,700,000 15,600
Total 9,900,000 43,000
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 7,276,600 612,000 13,500,000 38,000
2026 8,135,000 686,000 15,200,000 42,500
2027 8,624,100 724,000 16,000,000 44,900
Total 44,700,000 125,400

Source: Guidehouse

Table 4-52 presents the benefits and costs for Eversource’s Residential electric programs for
the 3-year study horizon for the CECP scenario. The Residential Existing Buildings programs
provide most of the net TRC benefits and program incentive costs. The Residential Hard-to-
Measure program provides more than half of the program administrative costs. Incentives are
more than half of the program costs. All programs except for Residential Hard-to-Measure,
which does not have TRC benefits, provide positive TRC test results.
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Table 4-52. Residential Sector, Electric Programs, CECP Scenario Benefits and Costs

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]
(@ (b)

Net TRC Test
Ratio

=@/ ()

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 2.81 $14.6 $5.2 $1.1 $4.0
2026 2.84 $16.5 $5.8 $1.2 $4.5
2027 3.04 $18.2 $6.0 $1.3 $4.6
Total 2.90 $49.4 $17.0 $3.6 $13.1
A2 - Residential Existing Buildings

2025 4.53 $1,362.8 $300.7 $78.3 $320.2
2026 4.54 $1,574.5 $346.5 $89.2 $370.3
2027 4.56 $1,697.5 $371.9 $94.7 $398.2
Total 4.55 $4,634.8 $1,019.1 $262.2 $1,088.7
A3 - Residential Hard-to-Measure

2025 $136.4 $136.4

2026 $157.6 $157.6

2027 $169.4 $169.4

Total $463.4 $463.4

Residential Sector Total

2025 3.11 $1,377.4 $442.3 $215.8 $324.2
2026 3.12 $1,591.1 $510.0 $248.0 $374.8
2027 3.13 $1,715.7 $547.3 $265.4 $402.8
Total 3.12 $4,684.1 $1,499.5 $729.2 $1,101.9

Source: Guidehouse

Table 4-53 (EGMA) and Table 4-54 (NSTAR) present the benefits and costs for Residential
natural gas programs for the 3-year study horizon for the CECP scenario. The Residential
Existing Buildings programs provide all of the net TRC benefits and program incentive costs,
with a positive TRC test ratio. The Residential Hard-to-Measure program provides more than
half of the program administrative costs. Incentives are more than half of the program costs.
Natural gas programs’ spending is less than electricity spending.
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Table 4-53. Residential Sector, Natural Gas Programs, CECP Scenario Benefits and Costs
- EGMA

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]

@) (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 2.88 $335.3 $116.3 $25.1 $127.8
2026 2.83 $398.1 $140.8 $29.0 $156.9
2027 2.76 $452.4 $164.0 $32.7 $186.2
Total 2.82 $1,185.8 $421.1 $86.8 $470.9
A3 - Residential Hard-to-Measure

2025 $30.6 $30.6

2026 $37.6 $37.6

2027 $44.5 $44.5

Total $112.7 $112.7

Residential Sector Total

2025 2.28 $335.3 $146.9 $55.7 $127.8
2026 2.23 $398.1 $178.3 $66.5 $156.9
2027 2.17 $452.4 $208.6 $77.3 $186.2
Total 2.22 $1,185.8 $533.8 $199.5 $470.9

Source: Guidehouse
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Table 4-54. Residential Sector, Natural Gas Programs, CECP Scenario Benefits and Costs
- NSTAR

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]

@) (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 3.05 $441.2 $144.7 $27.1 $158.6
2026 2.99 $500.1 $167.2 $30.8 $185.5
2027 2.91 $533.7 $183.4 $33.4 $207.6
Total 2.98 $1,475.0 $495.3 $91.4 $551.8
A3 - Residential Hard-to-Measure

2025 $43.5 $43.5

2026 $50.9 $50.9

2027 $56.9 $56.9

Total $151.3 $151.3

Residential Sector Total

2025 2.34 $441.2 $188.2 $70.7 $158.6
2026 2.29 $500.1 $218.1 $81.7 $185.5
2027 2.22 $533.7 $240.2 $90.3 $207.6
Total 2.28 $1,475.0 $646.6 $242.6 $551.8

Source: Guidehouse

Table 4-55 presents the incremental net savings for Eversource’s Income Eligible Coordinated
Delivery electric core initiative for the 3-year study horizon for the CECP scenario.

Table 4-55. Income Eligible Sector, Electric Core Initiatives, CECP Scenario Incremental
Net Achievable Potential

EIeSclichriT;;rDPe?gnd Annual MMBtu Lifetime MMBtu [l\ig?r?cGT%is
(at Meter) [kW] (all fuels) (all fuels) CO2e]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Bla - Income Eligible Coordinated Delivery

2025 6,000 1,000 259,000 4,710,000 17,100
2026 6,000 2,000 290,000 5,280,000 19,500
2027 6,000 2,000 304,000 5,530,000 20,800
Total 15,520,000 57,400

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page 71



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 102 of 210
Table 4-56 (EGMA) and Table 4-57 (NSTAR) present the incremental net savings for Income
Eligible Coordinated Delivery natural gas core initiative for the 3-year study horizon for the
CECP scenario.

Table 4-56. Income Eligible Sector, Natural Gas Core Initiatives, CECP Scenario
Incremental Net Achievable Potential - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 842,000 77,000 1,540,000 4,400
2026 898,000 81,000 1,640,000 4,600
2027 916,000 81,000 1,670,000 4,700
Total 4,850,000 13,700

Source: Guidehouse

Table 4-57. Income Eligible Sector, Natural Gas Core Initiatives, CECP Scenario
Incremental Net Achievable Potential — NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 890,200 79,000 1,600,000 4,600
2026 1,117,000 94,000 1,900,000 5,700
2027 1,278,500 103,000 2,000,000 6,300
Total 5,500,000 16,600

Source: Guidehouse

Table 4-58 presents the benefits and costs for Eversource’s Income Eligible electric programs
for the 3-year study horizon for the CECP scenario, with the Income Eligible Hard-to-Measure
program contributing program administrative costs only.
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Table 4-58. Income Eligible Sector, Electric Programs, CECP Scenario Benefits and Costs

‘ Guidehouse

Net TRC Net TRC Costs
Net TRC Test Benefits [NPV [NPV 2025 $

Ratio s A
_ 2025 $ Millions] Millions]
=(a)/ (b) @) ()

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 2.67 $324.3 $121.3 $30.1 $90.0
2026 2.62 $364.0 $138.9 $34.5 $102.8
2027 2.58 $382.8 $148.1 $36.7 $109.6
Total 2.62 $1,071.0 $408.3 $101.3 $302.4
B2 - Income Eligible Hard-to-Measure

2025 $21.0 $21.0

2026 $24.0 $24.0

2027 $25.6 $25.6

Total $70.7 $70.7

Income Eligible Sector Total

2025 2.28 $324.3 $142.4 $51.1 $90.0
2026 2.23 $364.0 $162.9 $58.5 $102.8
2027 2.20 $382.8 $173.7 $62.4 $109.6
Total 2.24 $1,071.0 $479.0 $172.0 $302.4

Source: Guidehouse

Table 4-59 (EGMA) and Table 4-60 (NSTAR) present the benefits and costs by Income Eligible
natural gas programs for the 3-year study horizon for the CECP scenario, with the Income
Eligible Hard-to-Measure program contributing program administrative costs only.

Table 4-59. Income Eligible Sector, Natural Gas Programs, CECP Scenario Benefits and

Costs — EGMA
Net TRC Test Net TRC Net TRC Costs Program Program

ErsthF?é;y Ratio z%ggtgﬁ”[l:\éi\é] [N'\ji\ﬁii?és] $ Administrgti_vt_a Costs Incenti\g/]e_C_osts

=()/(b) @ (b) [2025 $ Millions] [2025 $ Millions]
B1 - Income Eligible Existing Buildings
2025 3.61 $81.5 $22.6 $5.9 $19.8
2026 3.37 $86.6 $25.7 $6.8 $22.7
2027 3.12 $87.4 $28.0 $7.5 $25.0
Total 3.35 $255.5 $76.3 $20.2 $67.5
B2 - Income Eligible Hard-to-Measure
2025 $4.0 $4.0
2026 $4.6 $4.6
2027 $5.1 $5.1
Total $13.8 $13.8
Income Eligible Sector Total
2025 3.06 $81.5 $26.6 $10.0 $19.8
2026 2.85 $86.6 $30.3 $11.4 $22.7
2027 2.64 $87.4 $33.1 $12.6 $25.0
Total 2.83 $255.5 $90.1 $34.0 $67.5

Source: Guidehouse
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Table 4-60. Income Eligible Sector, Natural Gas Programs, CECP Scenario Benefits and
Costs — NSTAR

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]
(@ (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 3.53 $85.5 $24.2 $6.5 $21.8
2026 3.16 $96.8 $30.6 $8.8 $29.3
2027 3.28 $99.4 $30.3 $9.3 $31.2
Total 331 $281.7 $85.2 $24.6 $82.3
B2 - Income Eligible Hard-to-Measure

2025 $4.4 $4.4

2026 $6.0 $6.0

2027 $6.4 $6.4

Total $16.8 $16.8

Income Eligible Sector Total

2025 2.98 $85.5 $28.7 $11.0 $21.8
2026 2.65 $96.8 $36.6 $14.7 $29.3
2027 2.71 $99.4 $36.7 $15.7 $31.2
Total 2.76 $281.7 $102.0 $41.4 $82.3

Source: Guidehouse
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Table 4-61 presents the incremental net savings for Eversource’s C&lI electric core initiatives for
the 3-year study horizon for the CECP scenario. All savings are net, except GHG impacts are
gross. All the C&lI core initiatives provide positive electricity and electricity demand savings.
Demand potential is low for C&l New Buildings & Major Renovations and C&l New &
Replacement Equipment due to fuel substitution. All core initiatives contribute sizable annual
MMBtu savings, with the C&Il New Buildings & Major Renovations core initiative providing the
lowest share. 2030 carbon*’ impacts are led by the C&I Existing Building Retrofit Equipment
and C&l New and Replacement Equipment core initiatives.

Table 4-61. C&l Sector, Electric Core Initiatives, CECP Scenario Incremental Net
Achievable Potential

Summer Peak I 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) CO2e]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Cla - C&I New Buildings & Major Renovations

2025 11,000 2,000 76,000 980,000 2,200
2026 11,000 2,000 75,000 970,000 2,300
2027 11,000 2,000 74,000 950,000 2,200
Total 2,900,000 6,700
C2a - C&I Existing Building Retrofit

2025 68,000 10,000 456,000 4,090,000 9,700
2026 74,000 11,000 495,000 4,480,000 10,800
2027 79,000 12,000 521,000 4,730,000 11,700
Total 13,300,000 32,200
C2b - C&I New & Replacement Equipment

2025 31,000 3,000 247,000 2,600,000 8,900
2026 33,000 4,000 256,000 2,750,000 9,500
2027 35,000 4,000 265,000 2,900,000 10,000
Total 8,250,000 28,400
C&Il Sector Total

2025 110,000 15,000 779,000 7,670,000 20,800
2026 118,000 17,000 826,000 8,200,000 22,600
2027 125,000 18,000 860,000 8,580,000 23,900
Total 24,450,000 67,300

Source: Guidehouse

Table 4-62 (EGMA) and Table 4-63 (NSTAR) present the incremental net savings for C&I
natural gas core initiatives for the 3-year study horizon for the CECP scenario. All savings are
net, except GHG impacts are gross. The C&l Existing Building Retrofit and C&I New &
Replacement Equipment core initiatives provides a majority of the savings.

47 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-62. C&I Sector, Natural Gas Core Initiatives, CECP Scenario Incremental Net
Achievable Potential - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&l New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 963,000 97,000 1,170,000 5,700
2026 1,052,000 106,000 1,280,000 6,300
2027 1,100,000 110,000 1,320,000 6,600
Total 3,770,000 18,600
C2b - C&I New & Replacement Equipment

2025 766,000 69,000 1,220,000 4,500
2026 765,000 69,000 1,230,000 4,300
2027 783,000 69,000 1,230,000 4,400
Total 3,680,000 13,200
C&l Sector Total

2025 1,729,000 166,000 2,390,000 10,200
2026 1,817,000 175,000 2,510,000 10,600
2027 1,883,000 179,000 2,550,000 11,000
Total 7,450,000 31,800

Source: Guidehouse
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Table 4-63. C&I Sector, Natural Gas Core Initiatives, CECP Scenario Incremental Net
Achievable Potential = NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&l New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 1,096,200 110,000 1,300,000 6,500
2026 1,128,300 113,000 1,400,000 6,800
2027 1,093,700 110,000 1,300,000 6,600
Total 4,000,000 19,900
C2b - C&I New & Replacement Equipment

2025 774,900 69,000 1,200,000 4,800
2026 736,100 66,000 1,200,000 4,200
2027 731,600 64,000 1,200,000 4,200
Total 3,600,000 13,200
C&l Sector Total

2025 1,871,100 179,000 2,500,000 11,300
2026 1,864,400 179,000 2,600,000 11,000
2027 1,825,300 174,000 2,500,000 10,800
Total 7,600,000 33,100

Source: Guidehouse
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Table 4-64 presents the benefits and costs for Eversource’s C&l electric programs for the 3-year

study horizon for the CECP scenario. All C&l programs provide sizable net TRC benefits, except
for C&l Hard-to-Measure. The C&l Hard-to-Measure program provides over half of the program
administrative costs. Incentives are a majority of the program costs. Overall, the C&I sector has

a TRC test ratio greater than 1.0.

Table 4-64. C&I Sector, Electric Programs, CECP Scenario Benefits and Costs

Net TRC Net TRC Costs
Benefits[NPV [NPV 2025 $
2025 $ Millions] Millions]

@) (b)

Net TRC Test
Ratio

=@/ ()

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&Il New Buildings

2025 4.70 $58.1 $12.4 $4.2 $5.0

2026 4.70 $57.6 $12.3 $4.2 $5.0

2027 4.77 $57.1 $12.0 $4.2 $4.9

Total 4.72 $172.9 $36.6 $12.6 $14.9
C2 - C&l Existing Buildings

2025 2.04 $267.0 $130.9 $35.9 $134.7
2026 2.04 $290.3 $142.0 $38.9 $146.3
2027 2.08 $313.1 $150.5 $41.1 $154.7
Total 2.06 $870.4 $423.4 $115.8 $435.7
C3 - C&l Hard-to-Measure

2025 $49.4 $49.4

2026 $53.4 $53.4

2027 $56.3 $56.3

Total $159.0 $159.0

C&I Sector Total

2025 1.69 $325.1 $192.6 $89.5 $139.7
2026 1.68 $347.9 $207.6 $96.4 $151.3
2027 1.69 $370.2 $218.7 $101.5 $159.6
Total 1.69 $1,043.3 $619.0 $287.5 $450.6

Source: Guidehouse

Table 4-65 (EMGA) and Table 4-66 (NSTAR) present the benefits and costs for C&I natural gas
programs for the 3-year study horizon for the CECP scenario. The C&I Existing Buildings
programs contribute almost all of the benefits. The C&Il Hard-to-Measure and New &
Replacement Equipment programs provide a majority of the program administrative costs,
which are about half of program costs. Overall, the C&l sector has a positive TRC test ratio.
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Table 4-65. C&I Sector, Natural Gas Programs, CECP Scenario Benefits and Costs —
EGMA
Net TRC Net TRC Costs

Net TRC Test . Program Program
- Benefits[NPV [NPV 2025 $ L h -
Ratio 2025 $ Millions] Millions] Administrative Costs Incentive Costs

=(a)/ (b) @ ) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 3.29 $80.8 $24.6 $9.3 $17.1
2026 3.15 $80.9 $25.7 $9.8 $18.1
2027 2.83 $83.2 $29.4 $10.4 $19.3
Total 3.08 $244.9 $79.6 $29.5 $54.5
C3 - C&l Hard-to-Measure

2025 $6.8 $6.8

2026 $7.1 $7.1

2027 $7.6 $7.6

Total $21.5 $21.5

C&l Sector Total

2025 2.58 $80.8 $31.3 $16.0 $17.1
2026 2.47 $80.9 $32.8 $16.9 $18.1
2027 2.25 $83.2 $37.0 $18.0 $19.3
Total 2.42 $244.9 $101.1 $51.0 $54.5

Source: Guidehouse
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Table 4-66. C&I Sector, Natural Gas Programs, CECP Scenario Benefits and Costs —
NSTAR

Net TRC Net TRC Costs

. Program Program
Benefits[NPV [NPV 2025 $ L h -
2025 $ Millions] Millions] Administrative Costs Incentive Costs

@ (b) [2025 $ Millions] [2025 $ Millions]

Net TRC Test
Ratio

=@/ (D)

Program, by

Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 3.78 $95.9 $25.4 $9.6 $17.8
2026 3.28 $84.9 $25.9 $10.1 $18.7
2027 2.87 $83.4 $29.1 $10.5 $19.5
Total 3.29 $264.2 $80.3 $30.3 $55.9
C3 - C&l Hard-to-Measure

2025 $6.6 $6.6

2026 $6.9 $6.9

2027 $7.2 $7.2

Total $20.8 $20.8

C&l Sector Total

2025 3.00 $95.9 $32.0 $16.2 $17.8
2026 2.58 $84.9 $32.8 $17.0 $18.7
2027 2.30 $83.4 $36.3 $17.8 $19.5
Total 2.61 $264.2 $101.1 $51.0 $55.9

Source: Guidehouse

Figure 4-12 shows Eversource’s top ten lifetime achievable MMBtu saving-electric
measures across all sectors, net at meter, installed in 2025-2027. The top five electric
measures, Insulation and Air Sealing (Residential Coordinated Delivery), Ductless MSHP
Partially Displacing Oil Boiler (Residential Retail), and Custom Large C&l (C&I Existing
Building Retrofit), provide more lifetime MMBtu savings than the combined savings from all
the other measures listed, with the top measure providing more than three times the savings
of the next measure.
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Figure 4-12. EE CECP Scenario Lifetime Achievable Potential, Top Electricity Measures,
2025-2027, MMBLtu (all sectors)

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 28,643,870 1
2:Ductless MSHP Partially Displacing Oil Boiler A2c - Residential Retail 8,005,880 I
3:Custom Large C&lI C2a - C&l Existing Building Retrofit 7,513,800
4 ER Baseboard to DMSHP A2c - Residential Retail 5,950,040 I
5:Air Sealing A2a - Residential Coordinated Delivery 5,017,320
6 Insulation Bla - Income Hligible Coordinated Delivery 4,578,200 |
7 Heat Pump Water Heater AZ2c - Residential Retail 4,202,480'|
8: Central Heat Pump A2c - Residential Retail 4,055,600 |
9 Ductless MSHP Partially Displacing Oil Boiler Bla - Income Higible Coordinated Delivery 2,566,230 |
10: Central ASHP Partially Displacing Oil Furnace A2c - Residential Retail 2,104,370 |
11 Ductless MSHP Partially Displacing Propane Boiler AZ2c - Residential Retail 1,955,640 |
12: Custom Large C&l C2b - C&I New & Replacement Equipment 1,908,480 |
13: Duct Insulation A2a - Residential Coordinated Delivery 1,839,610 |
14 ER Baseboard to DMSHP Bla - Income Hligible Coordinated Delivery 1,729,680 |
15 Air Sealing C2a - C&l Existing Building Retrofit 1,602,950 |
16: Variable Frequency Drive C2b - C&I New & Replacement Equipment 1,572,960 |
17 Lighting - Performance Lighting Cla - C&I New Buildings & Major Renovations 1,554,670 |
18 Air Sealing Bla - Income Hligible Coordinated Delivery 1,493,350 |
19: Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 1,393,870 |
20: Custom New Construction Cla - C&I New Buildings & Major Renovations 1,329,480 |
21 Duct Sealing A2a - Residential Coordinated Delivery 1,313,990 |
22 Lab-Grade Cold Storage C2b - C&I New & Replacement Equipment 1,306,020 |
23 Ductless Mini-Split Heat Pump (DMSHP) C2b - C&I New & Replacement Equipment 1,015,140 |
24 Heat Pump Water Heater Bla - Income Hligible Coordinated Delivery 993,210
25 W2W GSHP Replacing Oil Boiler A2c - Residential Retail 954,220 |

Source: Guidehouse

Figure 4-13 (EGMA) and

Figure 4-14 (NSTAR) show the CECP scenario top lifetime achievable MMBtu-saving natural

gas measures across all sectors and fuels, net at meter, installed in 2025-2027. The top natural
gas measure, Insulation (Residential Coordinated Delivery), provides almost the lifetime MMBtu
savings of the combined savings from all the other measures listed.
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Figure 4-13. EE CECP Scenario Lifetime Achievable Potential, Top Natural Gas Measures,
2025-2027, MMBLtu (all sectors) — EGMA

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 22,849,570 1
2:Air Sealing A2a - Residential Coordinated Delivery 3,803,210
3:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 3,715,300 |
4 Custom Large C&l C2a - C&l Existing Building Retrofit 2,991,000 |
5:Custom Large C&lI C2b - C&I New & Replacement Equipment 2,853,080 |
6 Insulation Bla - Income Hligible Coordinated Delivery 2,269,520
7 :Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 2,013,330 |
8: Air Sealing Bla - Income Hligible Coordinated Delivery 838,930 |
9 Manual Thermostat to Programmable Thermostat A2c - Residential Retail 739,510
10 Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 466,150
11:W2A GSHP Replacing Gas Furnace Bla - Income Higible Coordinated Delivery 354,100
12: Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 352,900
13:Heat Recovery Ventilator A2c - Residential Retail 337,860
14 Air to w ater heat pumps, gas baseline A2c - Residential Retail 293,290
15 Central Air Source Heat Pump (Split or Packaged) C2b - C& New & Replacement Equipment 261,010
16: Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 249,940
17 Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 241,920
18 Heat Pump Water Heater Fuel Switch A2c - Residential Retail 238,310
19: Show erhead A2a - Residential Coordinated Delivery 206,230
20:Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 176,150
21 Faucet Aerator A2a - Residential Coordinated Delivery 157,870
22 Forced Hot Water Boiler - Gas Bla - Income Hligible Coordinated Delivery 153,320
23 Demand Control Ventilation C2a - C&l Existing Building Retrofit 138,500
24 Wi-Fi Thermostat C2a - C&l Existing Building Retrofit 127,200
25 Wi-Fi Thermostat A2c - Residential Retail 122,210
Source: Guidehouse
©2024 Guidehouse Inc. All rights reserved Page 82



‘ Guidehouse

D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan

Exhibit 1, Appendix N.3 - Eversource
Final Report farckhbersores!

Page 113 of 210

Figure 4-14. CECP Scenario Lifetime Achievable Potential, Top Natural Gas Measures,
2025-2027, MMBtu (all sectors) — NSTAR

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 27,617,940 1
2:Air Sealing A2a - Residential Coordinated Delivery 4,449,490
3:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 3,700,880 |
4 Custom Large C&l C2a - C&l Existing Building Retrofit 3,358,460 |
5:Custom Large C&I C2b - C&I New & Replacement Equipment 2,788,970 |
6 Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retall 2,607,650 |
7 Insulation Bla - Income Hligible Coordinated Delivery 2,456,550 |
8: Duct Insulation A2a - Residential Coordinated Delivery 1,268,590 |
9 Duct Sealing A2a - Residential Coordinated Delivery 974,710 |
10 Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 968,790 |
11 Air Sealing Bla - Income Higible Coordinated Delivery 857,740 |
12: Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 793,320 |
13:Manual Thermostat to Programmable Thermostat A2c - Residential Retail 757,600 |
14 Boiler Reset Control A2c - Residential Retail 482,560
15 Air to w ater heat pumps, gas baseline A2c - Residential Retail 334,840
16 Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 301,090
17 Heat Recovery Ventilator A2c - Residential Retail 257,650
18 Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 245,700
19: W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 242,560
20: Heat Pump Water Heater Fuel Switch A2c - Residential Retail 217,060
21 Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 213,890
22 Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Higible Coordinated Delivery 209,420
23:Show erhead A2a - Residential Coordinated Delivery 187,830
24 Faucet Aerator AZ2a - Residential Coordinated Delivery 143,780
25 Forced Hot Water Boiler - Gas Bla - Income Hligible Coordinated Delivery 141,890
Source: Guidehouse
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For the CECP scenario, Figure 4-15 shows Eversource’s top 2030 CO.e- saving electric
measures across all sectors, net at generator, installed in 2025-2027. The top five electric
measures, Insulation and Air Sealing (Residential Coordinated Delivery) and Ductless MSHP
Partially Displacing Oil Boiler and Central ASHP Partially Displacing Oil Furnace (Residential
Retail), and Custom Large C&l (C&l Existing Building Retrofit) provide about equal lifetime
Carbon savings to the combined savings from all the other measures listed.

Figure 4-15. EE CECP Scenario Lifetime Achievable Potential, Top Electricity Measures,
2025-2027 CO.e Savings at Generator, Metric Tons (all sectors)

# Measure Core Initiative CO2e in 2030
1 Insulation A2a - Residential Coordinated Delivery 77,925 1
2 Ductless MSHP Partially Displacing Oil Boiler AZ2c - Residential Retail 75,863 [l
3 Air Sealing A2a - Residential Coordinated Delivery 23,270
4 Central ASHP Partially Displacing Oil Furnace A2c - Residential Retail 20,814 1
5:Custom Large C&I C2a - C&l Existing Building Retrofit 20,219
6 Ductless MSHP Partially Displacing Oil Boiler Bla - Income Higible Coordinated Delivery 16,4721
7 :Ductless MSHP Partially Displacing Propane Boiler A2c - Residential Retail 14,2941
8:Insulation Bla - Income Hligible Coordinated Delivery 12,1841
9: Ductless MSHP Fully Replacing Oil Boiler A2c - Residential Retail 7,972
10: Heat Pump Water Heater A2c - Residential Retail 7,952
11: Custom Large C&I C2b - C&I New & Replacement Equipment 7,221
12 Air Sealing Bla - Income Hligible Coordinated Delivery 71811
13: Central ASHP Partially Displacing Propane Furnace AZ2c - Residential Retail 6,725
14 ER Baseboard to DMSHP A2c - Residential Retail 6,681 |
15 Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 6,438 |
16 Duct Insulation A2a - Residential Coordinated Delivery 6,332
17 Central Heat Pump A2c - Residential Retalil 5,252 |
18 Hectric forklifts C&I C2b - C&I New & Replacement Equipment 4,890 |
19: Duct Sealing AZ2a - Residential Coordinated Delivery 4,505 |
20: Air to w ater heat pumps, oil baseline A2c - Residential Retail 4,450
21 Lighting - Performance Lighting Cla - C&I New Buildings & Major Renovations 4,067 |
22:W2W GSHP Replacing Oil Boiler A2c - Residential Retail 3,761 |
23 Ductless Mini-Split Heat Pump (DMSHP) C2b - C&I New & Replacement Equipment 3,609
24 Heat Recovery Ventilator A2c - Residential Retail 3,345
25 Central ASHP Partially Displacing Oil Furnace Bla - Income Hligible Coordinated Delivery 3,190

Source: Guidehouse

Figure 4-16 (EGMA) and Figure 4-17 (NSTAR) show the CECP scenario top 2030 CO2e-
saving natural gas measures across all sectors, net at meter, installed in 2025-2027.The top two
five natural gas measures, Insulation and Air Sealing (Residential Coordinated Delivery),
Custom Large C&l (C&l Existing Buildings Retrofit) and Ductless MSHP Partially Displacing Gas
Boiler (Residential Retail) provide more than twice the lifetime savings than the combined

savings from all the other measures listed.
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Figure 4-16. EE CECP Scenario Lifetime Achievable Potential, Top Natural Gas Measures,
2025-2027, CO.e Savings at Generator, Metric Tons (all sectors) — EGMA

# Measure Core Initiative CO2e in 2030
1 Insulation AZ2a - Residential Coordinated Delivery 49,270 I
2:Custom Large C&l C2a - C&l Existing Building Retrofit 14,067 i
3:Air Sealing A2a - Residential Coordinated Delivery 12,945
4 Ductless MSHP Partially Displacing Gas Boiler and AC ' A2c - Residential Retall 11,919
5:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 10,438 ||
6: Custom Large C&l C2b - C&I New & Replacement Equipment 8,855 11
7 Insulation Bla - Income Hligible Coordinated Delivery 4,531
8: Air Sealing Bla - Income Hligible Coordinated Delivery 2,968
9 Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,386
10 Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 1,904
11 Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 1,882
12: Air to w ater heat pumps, gas baseline AZ2c - Residential Retail 1,605 |
13: Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 1,399
14:Demand Control Ventilation C2a - C&l Existing Building Retrofit 1,331 ]
15 Central Air Source Heat Pump (Split or Packaged) C2b - C& New & Replacement Equipment 1,313
16: Heat Recovery Ventilator A2c - Residential Retail 1,281
17 Faucet Aerator A2a - Residential Coordinated Delivery 1,197
18 Heat Pump Water Heater Fuel Switch A2c - Residential Retail 1,124
19: W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 995
20: Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 835
21 Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 797
22 Pre-Rinse Spray Valve C2a - C&l Existing Building Retrofit 789
23 Wi-Fi Thermostat C2a - C&l Existing Building Retrofit 679
24 Show erhead AZ2a - Residential Coordinated Delivery 676
25 Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 553
Source: Guidehouse
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Figure 4-17. EE CECP Scenario Lifetime Achievable Potential, Top Natural Gas Measures,
2025-2027, CO.e Savings at Generator, Metric Tons (all sectors) — NSTAR

# Measure Core Initiative CO2e in 2030
1 Insulation AZ2a - Residential Coordinated Delivery 59,551 1
2:Custom Large C&l C2a - C&l Existing Building Retrofit 15,795 i
3:Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 15,442
4 Air Sealing A2a - Residential Coordinated Delivery 15,144
5:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 10,398 ||
6: Custom Large C&l C2b - C&I New & Replacement Equipment 8,656 |
7 Insulation Bla - Income Hligible Coordinated Delivery 4,905 |
8: Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 3,955
9 Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 3,146
10: Duct Insulation A2a - Residential Coordinated Delivery 3,117/
11 Air Sealing Bla - Income Higible Coordinated Delivery 3,035
12: Central ASHP Fully Replacing Gas Furnace and AC AZ2c - Residential Retail 2,723
13:Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,452 |
14 Duct Sealing A2a - Residential Coordinated Delivery 2,395
15 Boiler Reset Control A2c - Residential Retail 2,246
16: Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 1,851
17 Air to w ater heat pumps, gas baseline A2c - Residential Retail 1,833/
18: Demand Control Ventilation C2a - C&l Existing Building Retrofit 1,231
19: Heat Pump Water Heater Displacing Gas C2b - C&I New & Replacement Equipment 1,136
20 Faucet Aerator A2a - Residential Coordinated Delivery 1,090
21:Heat Pump Water Heater Fuel Switch A2c - Residential Retail 1,024
22 Heat Recovery Ventilator A2c - Residential Retail 977
23 Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Hligible Coordinated Delivery 957
24 Pre-Rinse Spray Valve C2a - C&l Existing Building Retrofit 818
25 W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 683
Source: Guidehouse
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CECP Cost Premium Scenario Results

Table 4-67 through Table 4-72 show CECP Cost Premium scenario results for the Residential
sector. The tables show summary energy, MW, MMBtu, and 2030 carbon savings for all fuels
and benefit and costs and the BCR for the programs for each year. Due to the design of the
scenarios, described above in Section 4.4.1, energy and CO.e savings for the CECP Cost
Premium scenario are identical to those of the CECP scenario while costs are greatly increased.

Table 4-67 presents the incremental savings for Eversource’s Residential electric core initiatives
for the 3-year study horizon for the CECP Cost Premium scenario. All savings are net, except
2030 carbon®® impacts are gross. The Residential Coordinated Delivery core initiative provides
sizable positive electricity savings while the Residential Retail core initiative has negative
savings due to fuel substitution. Residential Coordinated Delivery and Residential Retail provide
electricity demand savings, and all core initiatives except Residential Behavior provide annual
MMBtu, Lifetime MMBtu, and GHG savings. Residential Behavior core initiatives are not offered
and thus have no savings.

Table 4-67. Residential Sector, Electric Core Initiatives, CECP Cost Premium Scenario
Achievable Potential (Incremental Net)

Core Initiative, Electricity (at Summer Peak Annual MMBtu Lifetime MMBtu 203(.) GHG
[Metric Tons

Electricity Demand
(at Meter) [kW] (all fuels) (all fuels) CO2e]

by Install Year Meter) [MWh]

Ala - Residential New Homes & Renovations

2025 1,000 0 12,000 230,000 600
2026 1,000 0 13,000 250,000 700
2027 1,000 0 14,000 270,000 800
Total 750,000 2,100
A2a - Residential Coordinated Delivery

2025 15,000 3,000 542,000 11,500,000 34,500
2026 17,000 4,000 608,000 12,870,000 39,100
2027 18,000 4,000 636,000 13,360,000 41,100
Total 37,730,000 114,700
A2c - Residential Retail

2025 -7,000 5,000 623,000 10,720,000 53,700
2026 -9,000 6,000 726,000 12,510,000 62,500
2027 -9,000 6,000 791,000 13,670,000 68,100
Total 36,900,000 184,300
A2d - Residential Behavior

2025 0 0 0 0 0
2026 0 0 0 0 0
2027 0 0 0 0 0
Total 0 0
Residential Sector Total

2025 9,000 8,000 1,177,000 22,450,000 88,800
2026 9,000 10,000 1,347,000 25,630,000 102,300
2027 10,000 10,000 1,441,000 27,300,000 110,000
Total 75,380,000 301,100

Source: Guidehouse

48 Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.g.,
2025) and still in place in 2030.
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Table 4-68 (EGMA) and Table 4-69 (NSTAR) present the incremental net savings for
Residential natural gas core initiatives for the 3-year study horizon for the CECP Cost Premium
scenario. All savings are net, except 2030 carbon® impacts are gross. The Residential
Coordinated Delivery core initiative provides more than half the natural gas savings, Annual and
Lifetime MMBtu savings, and 2030 GHG impacts compared to the Residential Retail core
initiative. The Residential New Homes & Renovations and Residential Behavior core initiatives
do not have natural gas savings.

Table 4-68. Residential Sector, Natural Gas Core Initiatives, CECP Cost Premium
Scenario Achievable Potential (Incremental Net) - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 3,455,000 352,000 7,870,000 18,700
2026 4,056,000 414,000 9,240,000 22,000
2027 4,513,000 460,000 10,280,000 24,400
Total 27,390,000 65,100
A2c - Residential Retail

2025 1,973,000 105,000 2,330,000 9,700
2026 2,319,000 123,000 2,770,000 11,300
2027 2,672,000 142,000 3,230,000 13,000
Total 8,330,000 34,000
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 5,428,000 457,000 10,200,000 28,400
2026 6,375,000 537,000 12,010,000 33,300
2027 7,185,000 602,000 13,510,000 37,400
Total 35,720,000 99,100

Source: Guidehouse

4% Carbon 2030 is carbon reduction expected to result in 2030 from measures installed in the forecast year (e.qg.,
2025) and still in place in 2030.
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Table 4-69. Residential Sector, Natural Gas Core Initiatives, CECP Cost Premium
Scenario Achievable Potential (Incremental Net) — NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Ala - Residential New Homes & Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
A2a - Residential Coordinated Delivery

2025 4,639,500 473,000 10,600,000 25,000
2026 5,214,100 531,000 11,900,000 28,100
2027 5,441,400 554,000 12,300,000 29,300
Total 34,800,000 82,400
A2c - Residential Retail

2025 2,637,100 139,000 2,900,000 13,000
2026 2,920,900 155,000 3,300,000 14,400
2027 3,182,700 170,000 3,700,000 15,600
Total 9,900,000 43,000
A2d - Residential Behavior

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
Residential Sector Total

2025 7,276,600 612,000 13,500,000 38,000
2026 8,135,000 686,000 15,200,000 42,500
2027 8,624,100 724,000 16,000,000 44,900
Total 44,700,000 125,400

Source: Guidehouse
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Table 4-70 presents the benefits and costs for Eversource’s Residential electric programs for
the 3-year study horizon for the CECP Cost Premium scenario. The Residential Existing
Buildings programs provide most of the net TRC benefits and program incentive costs and
about one-third of the program administrative costs. Incentives are more than half of the
program costs. All programs except for Residential Hard-to-Measure, which does not have TRC
benefits, provide positive TRC test results after adding the cost premium estimations to TRC
costs. The sector as a whole remains cost-effective.

‘ Guidehouse

Table 4-70. Residential Sector, Electric Programs, CECP Cost Premium Scenario Benefits
and Costs

Net TRC Net TRC Costs

Net TRC Test Benefits [NPV [NPV 2025 $ Program Program

Program, by

Install Year Ratio 2025 $ Millions] Millions] Administrative Costs Incentive Costs

=(a)/ (b) [2025 $ Millions] [2025 $ Millions]

@ (b)

Al - Residential New Buildings

2025 2.81 $14.6 $5.2 $1.1 $4.0
2026 2.84 $16.5 $5.8 $1.2 $4.5
2027 3.04 $18.2 $6.0 $1.3 $4.6
Total 2.90 $49.4 $17.0 $3.6 $13.1
A2 - Residential Existing Buildings

2025 2.24 $1,362.8 $608.3 $131.1 $565.1
2026 2.28 $1,574.5 $691.3 $148.4 $644.9
2027 2.33 $1,697.5 $727.5 $155.8 $681.3
Total 2.29 $4,634.8 $2,027.1 $435.4 $1,891.3
A3 - Residential Hard-to-Measure

2025 $240.9 $240.9

2026 $274.8 $274.8

2027 $290.3 $290.3

Total $806.0 $806.0

Residential Sector Total

2025 1.61 $1,377.4 $854.4 $373.1 $569.1
2026 1.64 $1,591.1 $971.9 $424.5 $649.3
2027 1.68 $1,715.7 $1,023.8 $447.3 $686.0
Total 1.64 $4,684.1 $2,850.1 $1,245.0 $1,904.4

Source: Guidehouse
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Table 4-71 (EGMA) and Table 4-72 (NSTAR) present the benefits and costs by Residential
natural gas programs for the 3-year study horizon for the CECP Cost Premium scenario. The
Residential Existing Buildings programs provide all of the net TRC benefits and program
incentive costs, with a positive TRC test ratio. The Residential Hard-to-Measure program
provides more than half of the program administrative costs. Incentives are more than half of the
program costs. Natural gas programs’ spending is less than electricity spending. After adding
the cost premium estimations to TRC costs, the gas program remains cost-effective, however,
with the addition of hard-to-measure costs, the sector falls below a 1.0 TRC for the 3-year
period for both EGMA and NSTAR.

Table 4-71. Residential Sector, Natural Gas Programs, CECP Cost Premium Scenario
Benefits and Costs — EGMA

Net TRC Net TRC Costs
Net TRC Test Benefits [NPV [NPV 2025 $ Program Program

Ratio L e Administrative Costs Incentive Costs
) 2025 $('6\{')'”'°”5] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 1.13 $335.3 $297.8 $53.8 $280.0
2026 111 $398.1 $357.2 $63.2 $338.4
2027 1.11 $452.4 $408.3 $71.4 $391.1
Total 1.12 $1,185.8 $1,063.3 $188.4 $1,009.6
A3 - Residential Hard-to-Measure

2025 $68.8 $68.8

2026 $83.1 $83.1

2027 $95.9 $95.9

Total $247.8 $247.8

Residential Sector Total

2025 0.91 $335.3 $366.6 $122.5 $280.0
2026 0.90 $398.1 $440.3 $146.3 $338.4
2027 0.90 $452.4 $504.2 $167.3 $391.1
Total 0.90 $1,185.8 $1,311.1 $436.2 $1,009.6

Source: Guidehouse
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Table 4-72. Residential Sector, Natural Gas Programs, CECP Cost Premium Scenario
Benefits and Costs — NSTAR
Net TRC Net TRC Costs

Net TRC Test . Program Program
- Benefits [NPV [NPV 2025 $ L h -
Ratio 2025 $ Millions] Millions] Administrative Costs Incentive Costs

=(a)/ (b) @ ) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

Al - Residential New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
A2 - Residential Existing Buildings

2025 1.18 $441.2 $374.1 $63.5 $351.1
2026 1.17 $500.1 $428.0 $72.1 $404.3
2027 1.17 $533.7 $456.9 $76.8 $437.2
Total 1.17 $1,475.0 $1,259.0 $212.3 $1,192.6
A3 - Residential Hard-to-Measure

2025 $98.7 $98.7

2026 $113.6 $113.6

2027 $122.6 $122.6

Total $334.9 $334.9

Residential Sector Total

2025 0.93 $441.2 $472.8 $162.1 $351.1
2026 0.92 $500.1 $541.6 $185.7 $404.3
2027 0.92 $533.7 $579.5 $199.4 $437.2
Total 0.93 $1,475.0 $1,593.9 $547.3 $1,192.6

Source: Guidehouse

Table 4-73 presents the incremental net savings for Eversource’s Income Eligible Coordinated
Delivery electric core initiative for the 3-year study horizon for the CECP Cost Premium
scenario.

Table 4-73. Income Eligible Sector, Electric Core Initiatives, CECP Cost Premium
Scenario Achievable Potential (Incremental Net)

Summer Peak o 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) Co2¢]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Bla - Income Eligible Coordinated Delivery

2025 6,000 1,000 259,000 4,710,000 17,100
2026 6,000 2,000 290,000 5,280,000 19,500
2027 6,000 2,000 304,000 5,530,000 20,800
Total 15,520,000 57,400

Source: Guidehouse
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Table 4-74 (EGMA) and Table 4-75 (NSTAR) present the incremental net savings for Income
Eligible Coordinated Delivery natural gas core initiative for the 3-year study horizon for the
CECP Cost Premium scenario.

Table 4-74. Income Eligible Sector, Natural Gas Core Initiatives, CECP Cost Premium
Scenario Achievable Potential (Incremental Net) - EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 842,000 77,000 1,540,000 4,400
2026 898,000 81,000 1,640,000 4,600
2027 916,000 81,000 1,670,000 4,700
Total 4,850,000 13,700

Source: Guidehouse

Table 4-75. Income Eligible Sector, Natural Gas Core Initiatives, CECP Cost Premium
Scenario Achievable Potential (Incremental Net) — NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Bla - Income Eligible Coordinated Delivery

2025 890,200 79,000 1,600,000 4,600
2026 1,117,000 94,000 1,900,000 5,700
2027 1,278,500 103,000 2,000,000 6,300
Total 5,500,000 16,600

Source: Guidehouse

Table 4-76 presents the benefits and costs for Eversource’s Income Eligible electric programs
for the 3-year study horizon for the CECP Cost Premium scenario, with the Hard-to-Measure
program contributing program administrative costs only. After adding the cost premium
estimations to TRC costs, the income-eligible programs and sector remain cost-effective.

©2024 Guidehouse Inc. All rights reserved Page 93



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 124 of 210
Table 4-76. Income Eligible Sector, Electric Programs, CECP Cost Premium Scenario
Benefits and Costs

Net TRC Net TRC Costs
Net TRC Test Benefits [NPV [NPV 2025 $ Program Program

Ratio L S Administrative Costs Incentive Costs
=@/ (b) 2025 $(';")'”'°”S] M'”('bo)”s] [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 1.74 $324.3 $185.9 $47.9 $143.1
2026 1.69 $364.0 $215.3 $56.4 $168.4
2027 1.64 $382.8 $232.7 $62.0 $185.1
Total 1.69 $1,071.0 $633.9 $166.4 $496.7
B2 - Income Eligible Hard-to-Measure

2025 $33.4 $33.4

2026 $39.3 $39.3

2027 $43.3 $43.3

Total $116.0 $116.0

Income Eligible Sector Total

2025 1.48 $324.3 $219.3 $81.4 $143.1
2026 143 $364.0 $254.6 $95.8 $168.4
2027 1.39 $382.8 $276.0 $105.3 $185.1
Total 1.43 $1,071.0 $749.9 $282.4 $496.7

Source: Guidehouse
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Table 4-77 (EGMA) and Table 4-78 (NSTAR) present the benefits and costs by Income Eligible
natural gas programs for the 3-year study horizon for the CECP Cost Premium scenario, with
the Hard-to-Measure program contributing program administrative costs only. After adding the
cost premium estimations to TRC costs, the Income-Eligible programs and sector remain cost-
effective for both EGMA and NSTAR.

‘ Guidehouse

Table 4-77. Income Eligible Sector, Natural Gas Programs, CECP Cost Premium Scenario
Benefits and Costs — EGMA

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]
(@) (b)

Net TRC Test
Ratio

=@/ ()

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 1.38 $81.5 $59.0 $14.5 $48.3
2026 1.32 $86.6 $65.4 $16.2 $54.2
2027 1.27 $87.4 $69.0 $17.5 $58.3
Total 1.32 $255.5 $193.4 $48.2 $160.9
B2 - Income Eligible Hard-to-Measure

2025 $9.9 $9.9

2026 $11.1 $11.1

2027 $11.9 $11.9

Total $32.8 $32.8

Income Eligible Sector Total

2025 1.18 $81.5 $68.9 $24.3 $48.3
2026 1.13 $86.6 $76.5 $27.3 $54.2
2027 1.08 $87.4 $80.9 $29.3 $58.3
Total 1.13 $255.5 $226.2 $81.0 $160.9

Source: Guidehouse

Table 4-78. Income Eligible Sector, Natural Gas Programs, CECP Cost Premium Scenario
Benefits and Costs — NSTAR

Net TRC Net TRC Costs
Benefits [NPV [NPV 2025 $
2025 $ Millions] Millions]
@ (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

B1 - Income Eligible Existing Buildings

2025 1.33 $85.5 $64.4 $16.0 $53.3
2026 1.30 $96.8 $74.7 $19.3 $64.4
2027 1.29 $99.4 $77.2 $20.2 $67.3
Total 1.30 $281.7 $216.2 $55.4 $184.9
B2 - Income Eligible Hard-to-Measure

2025 $10.9 $10.9

2026 $13.1 $13.1

2027 $13.7 $13.7

Total $37.7 $37.7

Income Eligible Sector Total

2025 1.14 $85.5 $75.2 $26.8 $53.3
2026 1.10 $96.8 $87.8 $32.4 $64.4
2027 1.09 $99.4 $90.9 $33.9 $67.3
Total 1.11 $281.7 $254.0 $93.1 $184.9

Source: Guidehouse
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Table 4-79 presents the incremental net savings for Eversource’s C&l electric core initiatives for
the 3-year study horizon for the CECP Cost Premium scenario. The C&l Existing Building
Retrofit core initiative provides most of the electricity savings, Annual and Lifetime savings, and
sizable 2030 GHG impacts. The C&l New Buildings & Major Renovations and New &
Replacement Equipment core initiatives contribute positive savings.

Table 4-79. C&I Sector, Electric Core Initiatives, CECP Cost Premium Scenario
Achievable Potential (Incremental Net)

Summer Peak I 2030 GHG
Electricity Demand Annual MMBtu Lifetime MMBtu [Metric Tons

(at Meter) [kW] (all fuels) (all fuels) CO2e]

Core Initiative, Electricity (at

by Install Year Meter) [MWh]

Cla - C&I New Buildings & Major Renovations

2025 11,000 2,000 76,000 980,000 2,200
2026 11,000 2,000 75,000 970,000 2,300
2027 11,000 2,000 74,000 950,000 2,200
Total 2,900,000 6,700
C2a - C&l Existing Building Retrofit

2025 68,000 10,000 456,000 4,090,000 9,700
2026 74,000 11,000 495,000 4,480,000 10,800
2027 79,000 12,000 521,000 4,730,000 11,700
Total 13,300,000 32,200
C2b - C&I New & Replacement Equipment

2025 31,000 3,000 247,000 2,600,000 8,900
2026 33,000 4,000 256,000 2,750,000 9,500
2027 35,000 4,000 265,000 2,900,000 10,000
Total 8,250,000 28,400
C&l Sector Total

2025 110,000 15,000 779,000 7,670,000 20,800
2026 118,000 17,000 826,000 8,200,000 22,600
2027 125,000 18,000 860,000 8,580,000 23,900
Total 24,450,000 67,300

Source: Guidehouse

Table 4-80 (EGMA) and Table 4-81 (NSTAR) present the incremental net savings for C&l
natural gas core initiatives for the 3-year study horizon for the CECP Cost Premium scenario. All
savings are net, except GHG impacts are gross. The C&l Existing Building Retrofit and C&l New
& Replacement Equipment core initiatives provide a majority of the savings.
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Table 4-80. C&l Sector, Natural Gas Core Initiatives, CECP Cost Premium Scenario
Achievable Potential (Incremental Net) — EGMA

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&l New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 963,000 97,000 1,170,000 5,700
2026 1,052,000 106,000 1,280,000 6,300
2027 1,100,000 110,000 1,320,000 6,600
Total 3,770,000 18,600
C2b - C&I New & Replacement Equipment

2025 766,000 69,000 1,220,000 4,500
2026 765,000 69,000 1,230,000 4,300
2027 783,000 69,000 1,230,000 4,400
Total 3,680,000 13,200
C&l Sector Total

2025 1,729,000 166,000 2,390,000 10,200
2026 1,817,000 175,000 2,510,000 10,600
2027 1,883,000 179,000 2,550,000 11,000
Total 7,450,000 31,800

Source: Guidehouse
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Table 4-81. C&I Sector, Natural Gas Core Initiatives, CECP Cost Premium Scenario
Achievable Potential (Incremental Net) — NSTAR

Core Initiative, by Natural Gas Annual MMBtu (all Lifetime MMBtu (all 2030 GHG [Metric Tons

Install Year [Therms] fuels) fuels) CO2e]

Cla - C&l New Buildings & Major Renovations

2025 0 0 0 0
2026 0 0 0 0
2027 0 0 0 0
Total 0 0
C2a - C&I Existing Building Retrofit

2025 1,096,200 110,000 1,300,000 6,500
2026 1,128,300 113,000 1,400,000 6,800
2027 1,093,700 110,000 1,300,000 6,600
Total 4,000,000 19,900
C2b - C&I New & Replacement Equipment

2025 774,900 69,000 1,200,000 4,800
2026 736,100 66,000 1,200,000 4,200
2027 731,600 64,000 1,200,000 4,200
Total 3,600,000 13,200
C&l Sector Total

2025 1,871,100 179,000 2,500,000 11,300
2026 1,864,400 179,000 2,600,000 11,000
2027 1,825,300 174,000 2,500,000 10,800
Total 7,600,000 33,100

Source: Guidehouse
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Table 4-82 presents the benefits and costs for Eversource’s C&l electric programs for the 3-year
study horizon for the CECP Cost Premium scenario. All C&I programs provide sizable net TRC
benefits, except for C&l Hard-to-Measure. The C&l New & Replacement Equipment and Hard-
to-Measure programs provide most of the program administrative costs. Incentives are more
than half of the program costs. After adding the cost premium estimations to TRC costs, the C&lI
programs and sector remain cost-effective.

Table 4-82. C&l Sector, Electric Programs, CECP Cost Premium Scenario Benefits and
Costs

Net TRC Net TRC Costs

Net TRC Test Benefits[NPV [NPV 2025 $

Ratio

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year 2025 $ Millions] Millions]

=@/ (D) @ ()

C1 - C&l New Buildings

2025 4.70 $58.1 $12.4 $4.2 $5.0
2026 4.70 $57.6 $12.3 $4.2 $5.0
2027 4.77 $57.1 $12.0 $4.2 $4.9
Total 4.72 $172.9 $36.6 $12.6 $14.9
C2 - C&l Existing Buildings

2025 1.99 $267.0 $134.0 $37.5 $140.0
2026 1.95 $290.3 $148.6 $42.8 $159.1
2027 1.94 $313.1 $161.5 $48.3 $177.8
Total 1.96 $870.4 $444.2 $128.5 $476.9
C3 - C&l Hard-to-Measure

2025 $51.2 $51.2

2026 $58.0 $58.0

2027 $64.6 $64.6

Total $173.8 $173.8

C&l Sector Total

2025 1.64 $325.1 $197.6 $92.9 $144.9
2026 1.59 $347.9 $218.9 $105.0 $164.1
2027 1.56 $370.2 $238.0 $117.0 $182.7
Total 1.59 $1,043.3 $654.5 $314.9 $491.8

Source: Guidehouse
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Table 4-83 (EGMA) and Table 4-84 (NSTAR) present the benefits and costs by C&I natural gas
programs for the 3-year study horizon for the CECP Cost Premium scenario. The C&l Existing
Buildings programs contribute all of the benefits. The C&I Hard-to-Measure provides a majority
of the program administrative costs, which are about half of the program costs. After adding the
cost premium estimations to TRC costs, the C&l programs and sector remain cost-effective.

Table 4-83. C&l Sector, Natural Gas Programs, CECP Cost Premium Scenario Benefits
and Costs — EGMA

Net TRC Net TRC Costs
Net -IQZtCi:oTeSt BenefitsINPV [NPV 2025 3 Adminlijsr?rgtrﬁ/n; Costs Incgr{t(i)\g/](;a(rlnosts
2025 $ Millions] Millions]

= (a)/ (b) @ ®) [2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 3.02 $80.8 $26.7 $10.3 $19.1
2026 2.75 $80.9 $29.4 $11.4 $21.1
2027 2.32 $83.2 $35.9 $13.2 $24.5
Total 2.66 $244.9 $92.1 $35.0 $64.7
C3 - C&l Hard-to-Measure

2025 $7.5 $7.5

2026 $8.3 $8.3

2027 $9.7 $9.7

Total $25.5 $25.5

C&I Sector Total

2025 2.36 $80.8 $34.3 $17.9 $19.1
2026 2.14 $80.9 $37.8 $19.7 $21.1
2027 1.83 $83.2 $45.6 $22.9 $24.5
Total 2.08 $244.9 $117.6 $60.5 $64.7

Source: Guidehouse
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Table 4-84. C&I Sector, Natural Gas Programs, CECP Cost Premium Scenario Benefits
and Costs — NSTAR

Net TRC Net TRC Costs
Benefits[NPV [NPV 2025 $
2025 $ Millions] Millions]

@) (b)

Net TRC Test
Ratio

=@/ (D)

Program Program
Administrative Costs Incentive Costs
[2025 $ Millions] [2025 $ Millions]

Program, by

Install Year

C1 - C&l New Buildings

2025 $0.0 $0.0 $0.0 $0.0
2026 $0.0 $0.0 $0.0 $0.0
2027 $0.0 $0.0 $0.0 $0.0
Total $0.0 $0.0 $0.0 $0.0
C2 - C&l Existing Buildings

2025 3.43 $95.9 $28.0 $11.1 $20.4
2026 2.81 $84.9 $30.2 $12.1 $22.4
2027 2.30 $83.4 $36.3 $13.8 $25.5
Total 2.79 $264.2 $94.5 $37.0 $68.4
C3 - C&l Hard-to-Measure

2025 $7.6 $7.6

2026 $8.3 $8.3

2027 $9.5 $9.5

Total $25.4 $25.4

C&l Sector Total

2025 2.70 $95.9 $35.6 $18.6 $20.4
2026 2.20 $84.9 $38.6 $20.4 $22.4
2027 1.82 $83.4 $45.8 $23.3 $25.5
Total 2.20 $264.2 $119.9 $62.3 $68.4

Source: Guidehouse
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Figure 4-18 through Figure 4-23 present the top energy- and 2030 CO2e-savings measures for
the CECP Cost Premium scenario by fuel. Similar results and greater detail are included in
Appendix C, Energy Efficiency Results. Appendix C also contains first-year annual and lifetime
savings by measure, as well as the top summer peak passive demand savings measures.

For the CECP Cost Premium scenario, Figure 4-18 shows Eversource’s top lifetime
achievable MMBLtu-saving electric measures across all sectors, net at meter, installed in
2025-2027. The top five electric measures, Insulation (Residential Coordinated Delivery and
Income Eligible Coordinated Delivery), Ductless MSHP Partially Displacing Oil Boiler and
ER Baseboard to DMSHP (Residential Retail), and Custom Large C&l (C&l Existing
Building Retrofit), provide lifetime MMBtu savings almost equal to the combined savings

from all the other measures listed.

Figure 4-18. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top
Electricity Measures, 2025-2027, MMBtu (all sectors)

# Measure Core Initiative LT Savings
1  Insulation A2a - Residential Coordinated Delivery 28,643,870 1
2 Ductless MSHP Partially Displacing Oil Boiler A2c - Residential Retail 8,005,880 1
3: Custom Large C&lI C2a - C&l Existing Building Retrofit 7,513,800
4:ER Baseboard to DMSHP A2c - Residential Retail 5,950,040 I
5:Air Sealing A2a - Residential Coordinated Delivery 5,017,320
6: Insulation Bla - Income Hligible Coordinated Delivery 4,578,200 |
7 Heat Pump Water Heater A2c - Residential Retail 4,202,480l
8: Central Heat Pump A2c - Residential Retail 4,055,600
9: Ductless MSHP Partially Displacing Oil Boiler Bla - Income Hligible Coordinated Delivery 2,566,230 |
10: Central ASHP Partially Displacing Oil Furnace A2c - Residential Retail 2,104,370 |
11:Ductless MSHP Partially Displacing Propane Boiler A2c - Residential Retail 1,955,640 |
12:Custom Large C&l C2b - C&I New & Replacement Equipment 1,908,480 |
13: Duct Insulation A2a - Residential Coordinated Delivery 1,839,610 |
14 ER Baseboard to DMSHP Bla - Income Hligible Coordinated Delivery 1,729,680 |
15 Air Sealing C2a - C&l Existing Building Retrofit 1,602,950 |
16 Variable Frequency Drive C2b - C& New & Replacement Equipment 1,572,960 |
17: Lighting - Performance Lighting Cla - C&I New Buildings & Major Renovations 1,554,670 |
18: Air Sealing Bla - Income Higible Coordinated Delivery 1,493,350 |
19: Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 1,393,870 |
20: Custom New Construction Cla - C&I New Buildings & Major Renovations 1,329,480 |
21 Duct Sealing A2a - Residential Coordinated Delivery 1,313,990 |
22 Lab-Grade Cold Storage C2b - C&I New & Replacement Equipment 1,306,020 |
23 Ductless Mini-Split Heat Pump (DMSHP) C2b - C&I New & Replacement Equipment 1,015,140 |
24 Heat Pump Water Heater Bla - Income Hligible Coordinated Delivery 993,210 |
25 W2W GSHP Replacing Oil Boiler AZ2c - Residential Retail 954,220 |

Source: Guidehouse

Figure 4-19 (EGMA) and Figure 4-20 (NSTAR) show the CECP Cost Premium scenario top
lifetime achievable MMBtu-saving natural gas measures across all sectors and fuels, net at
meter, installed in 2025-2027. The top three natural gas measures, Insulation (Residential
Coordinated Delivery and Income Eligible Coordinated Delivery), and Ductless MSHP Patrtially
Displacing Gas Boiler and AC provide more lifetime MMBtu savings than the combined savings

from all the other measures listed.
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Figure 4-19. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top Natural

Gas Measures, 2025-2027, MMBtu (all sectors) — EGMA

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 22,849,570 1
2:Air Sealing A2a - Residential Coordinated Delivery 3,803,210
3:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 3,715,300 |
4 Custom Large C&l C2a - C&l Existing Building Retrofit 2,991,000 |
5:Custom Large C&lI C2b - C&I New & Replacement Equipment 2,853,080 |
6 Insulation Bla - Income Hligible Coordinated Delivery 2,269,520
7 :Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 2,013,330 |
8: Air Sealing Bla - Income Hligible Coordinated Delivery 838,930 |
9 Manual Thermostat to Programmable Thermostat A2c - Residential Retail 739,510
10 Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 466,150
11:W2A GSHP Replacing Gas Furnace Bla - Income Higible Coordinated Delivery 354,100
12: Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 352,900
13:Heat Recovery Ventilator A2c - Residential Retail 337,860
14 Air to w ater heat pumps, gas baseline A2c - Residential Retail 293,290
15 Central Air Source Heat Pump (Split or Packaged) C2b - C& New & Replacement Equipment 261,010
16: Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 249,940
17 Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 241,920
18 Heat Pump Water Heater Fuel Switch A2c - Residential Retail 238,310
19: Show erhead A2a - Residential Coordinated Delivery 206,230
20:Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 176,150
21 Faucet Aerator A2a - Residential Coordinated Delivery 157,870
22 Forced Hot Water Boiler - Gas Bla - Income Hligible Coordinated Delivery 153,320
23 Demand Control Ventilation C2a - C&l Existing Building Retrofit 138,500
24 Wi-Fi Thermostat C2a - C&l Existing Building Retrofit 127,200
25 Wi-Fi Thermostat A2c - Residential Retail 122,210
Source: Guidehouse
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Figure 4-20. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top Natural
Gas Measures, 2025-2027, MMBtus (all sectors) — NSTAR

# Measure Core Initiative LT Savings
1 Insulation AZ2a - Residential Coordinated Delivery 27,617,940 1
2:Air Sealing A2a - Residential Coordinated Delivery 4,449,490
3:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 3,700,880 |
4 Custom Large C&l C2a - C&l Existing Building Retrofit 3,358,460 |
5:Custom Large C&I C2b - C&I New & Replacement Equipment 2,788,970 |
6 Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retall 2,607,650 |
7 Insulation Bla - Income Hligible Coordinated Delivery 2,456,550 |
8: Duct Insulation A2a - Residential Coordinated Delivery 1,268,590 |
9 Duct Sealing A2a - Residential Coordinated Delivery 974,710 |
10 Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 968,790 |
11 Air Sealing Bla - Income Hligible Coordinated Delivery 857,740 |
12: Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 793,320 |
13:Manual Thermostat to Programmable Thermostat A2c - Residential Retail 757,600 |
14 Boiler Reset Control A2c - Residential Retail 482,560
15 Air to w ater heat pumps, gas baseline A2c - Residential Retail 334,840
16 Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 301,090
17 Heat Recovery Ventilator A2c - Residential Retail 257,650
18 Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 245,700
19: W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 242,560
20: Heat Pump Water Heater Fuel Switch A2c - Residential Retail 217,060
21 Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 213,890
22 Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Higible Coordinated Delivery 209,420
23:Show erhead A2a - Residential Coordinated Delivery 187,830
24 Faucet Aerator AZ2a - Residential Coordinated Delivery 143,780
25 Forced Hot Water Boiler - Gas Bla - Income Hligible Coordinated Delivery 141,890

Source: Guidehouse

Figure 4-21 shows Eversource’s top 2030 CO2e- saving electric measures across all sectors
and fuels, net at generator, installed in 2025-2027. The top five electric measures, Ductless
MSHP Patrtially Displacing Oil Boiler and Central ASHP Partially Displacing Oil Furnace
(Residential Retail), Insulation (Residential Coordinated Delivery), Ductless MSHP Partially
Displacing Oil Boiler (Income Eligible Coordinated Delivery) and Custom Large C&I (C&l
Existing Building Retrofit), provide more lifetime Carbon savings than the combined savings
from all the other measures listed.
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Figure 4-21. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top
Electricity Measures, 2025-2027 CO.e Savings at Generator, Metric Tons (all sectors)

# Measure Core Initiative CO2e in 2030
1 Insulation AZ2a - Residential Coordinated Delivery 77,925 1
2:Ductless MSHP Partially Displacing Oil Boiler A2c - Residential Retail 75,863 [l
3:Air Sealing A2a - Residential Coordinated Delivery 23,270
4: Central ASHP Partially Displacing Oil Furnace A2c - Residential Retail 20,814 0
5:Custom Large C&lI C2a - C&l Existing Building Retrofit 20,2191
6 Ductless MSHP Partially Displacing Oil Boiler Bla - Income Higible Coordinated Delivery 16,4721
7 :Ductless MSHP Partially Displacing Propane Boiler AZ2c - Residential Retail 14,294 1
8:Insulation Bla - Income Hligible Coordinated Delivery 12,1841
9 Ductless MSHP Fully Replacing Oil Boiler A2c - Residential Retail 7,972
10: Heat Pump Water Heater A2c - Residential Retail 7,952 |
11:Custom Large C&l C2b - C&I New & Replacement Equipment 7,221
12: Air Sealing Bla - Income Hligible Coordinated Delivery 71811
13: Central ASHP Partially Displacing Propane Furnace A2c - Residential Retail 6,725
14 ER Baseboard to DMSHP A2c - Residential Retail 6,681 |
15 Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 6,438 |
16 Duct Insulation A2a - Residential Coordinated Delivery 6,332
17 Central Heat Pump A2c - Residential Retail 5,252 |
18 Hectric forklifts C&I C2b - C&I New & Replacement Equipment 4,890
19: Duct Sealing A2a - Residential Coordinated Delivery 4,505
20: Air to w ater heat pumps, oil baseline A2c - Residential Retail 4,450
21:Lighting - Performance Lighting Cla - C&l New Buildings & Major Renovations 4,067 |
22:W2W GSHP Replacing Oil Boiler A2c - Residential Retail 3,761 |
23 Ductless Mini-Split Heat Pump (DMSHP) C2b - C&I New & Replacement Equipment 3,609 |
24 Heat Recovery Ventilator AZ2c - Residential Retail 3,345
25 Central ASHP Partially Displacing Oil Furnace Bla - Income Hligible Coordinated Delivery 3,190
Source: Guidehouse
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Figure 4-22 (EGMA) and Figure 4-23 (NSTAR) show the CECP Cost Premium scenario top
2030 CO2e- saving natural gas measures across all sectors, net at meter, installed in 2025-
2027. The top three natural gas measures, Insulation (Residential Coordinated Delivery),
Ductless MSHP Partially Displacing Gas Boiler and AC (Residential Retail), and Air Sealing
(Residential Coordinated Delivery), provide more lifetime Carbon savings than the combined
savings from all the other measures listed.

Figure 4-22. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top Natural
Gas Measures, 2025-2027, CO.e Savings at Generator, Metric Tons (all sectors) - EGMA

# Measure Core Initiative CO2e in 2030
1 Insulation AZ2a - Residential Coordinated Delivery 49,270 1N
2:Custom Large C&lI C2a - C&l Existing Building Retrofit 14,067 i
3 Air Sealing A2a - Residential Coordinated Delivery 12,945 i
4 Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 11,919
5:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 10,4381
6:Custom Large C&I C2b - C&I New & Replacement Equipment 8,855
7 Insulation Bla - Income Hligible Coordinated Delivery 4,531
8: Air Sealing Bla - Income Hligible Coordinated Delivery 2,968 |
9! Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,386
10: Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Hligible Coordinated Delivery 1,904
11 Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 1,882
12: Air to w ater heat pumps, gas baseline A2c - Residential Retail 1,605 |
13: Programmable Thermostat to Wifi Thermostat AZ2c - Residential Retail 1,399
14:Demand Control Ventilation C2a - C&l Existing Building Retrofit 1,331
15 Central Air Source Heat Pump (Split or Packaged) C2b - C&I New & Replacement Equipment 1,313
16: Heat Recovery Ventilator A2c - Residential Retail 1,281
17 Faucet Aerator A2a - Residential Coordinated Delivery 1,197
18 Heat Pump Water Heater Fuel Switch A2c - Residential Retail 1,124
19: W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 995
20: Programmable Thermostat to Wifi Thermostat Bla - Income Hligible Coordinated Delivery 835
21 Central ASHP Fully Replacing Gas Furnace and AC A2c - Residential Retail 797
22 Pre-Rinse Spray Valve C2a - C&l Existing Building Retrofit 789
23 Wi-Fi Thermostat C2a - C&l Existing Building Retrofit 679
24 Show erhead AZ2a - Residential Coordinated Delivery 676
25 Ground Source Heat Pump (Water-to-Air) C2b - C&I New & Replacement Equipment 553
Source: Guidehouse
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Figure 4-23. EE CECP Cost Premium Scenario Lifetime Achievable Potential, Top Natural
Gas Measures, 2025-2027, CO.e Savings at Generator, Metric Tons (all sectors) — NSTAR

# Measure Core Initiative CO2e in 2030
1 Insulation AZ2a - Residential Coordinated Delivery 59,551 1
2:Custom Large C&l C2a - C&l Existing Building Retrofit 15,795 i
3:Ductless MSHP Partially Displacing Gas Boiler and AC  A2c - Residential Retail 15,442
4 Air Sealing A2a - Residential Coordinated Delivery 15,144
5:W2A GSHP Replacing Gas Furnace A2c - Residential Retail 10,398 ||
6: Custom Large C&l C2b - C&I New & Replacement Equipment 8,656 |
7 Insulation Bla - Income Hligible Coordinated Delivery 4,905 |
8: Ductless MSHP Partially Displacing Gas Boiler and AC  Bla - Income Higible Coordinated Delivery 3,955
9 Programmable Thermostat to Wifi Thermostat A2c - Residential Retail 3,146
10: Duct Insulation A2a - Residential Coordinated Delivery 3,117/
11 Air Sealing Bla - Income Higible Coordinated Delivery 3,035
12: Central ASHP Fully Replacing Gas Furnace and AC AZ2c - Residential Retail 2,723
13:Manual Thermostat to Programmable Thermostat A2c - Residential Retail 2,452 |
14 Duct Sealing A2a - Residential Coordinated Delivery 2,395
15 Boiler Reset Control A2c - Residential Retail 2,246
16: Ductless MSHP Fully Replacing Gas Boiler and AC A2c - Residential Retail 1,851
17 Air to w ater heat pumps, gas baseline A2c - Residential Retail 1,833/
18: Demand Control Ventilation C2a - C&l Existing Building Retrofit 1,231
19: Heat Pump Water Heater Displacing Gas C2b - C&I New & Replacement Equipment 1,136
20 Faucet Aerator A2a - Residential Coordinated Delivery 1,090
21:Heat Pump Water Heater Fuel Switch A2c - Residential Retail 1,024
22 Heat Recovery Ventilator A2c - Residential Retail 977
23 Central ASHP Partially Displacing Gas Furnace and AC Bla - Income Hligible Coordinated Delivery 957
24 Pre-Rinse Spray Valve C2a - C&l Existing Building Retrofit 818
25 W2A GSHP Replacing Gas Furnace Bla - Income Hligible Coordinated Delivery 683
Source: Guidehouse
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5. Demand Response Potential Assessment Methodology

This section describes the approach for developing potential and cost estimates for demand
response (DR), referred to as active demand reduction or active demand management. Using
previous Massachusetts DR potential studies as a starting point, Guidehouse worked with
Eversource to represent relevant DR program types that Eversource currently offers or could
potentially offer to realize summer electric, winter electric, and winter natural gas peak demand
reductions. Guidehouse developed DR potential and cost estimates using a bottom-up analysis.
The analysis utilizes a combination of primary data (e.g., market and DR program data from
Eversource) and relevant secondary sources to develop data inputs required for assessing DR
potential and cost-effectiveness. These data inputs feed into Guidehouse’s DRSim model,
customized for the study, which produces DR potential, annual program costs, and cost-
effectiveness of DR options at various levels of disaggregation.

The following subsections describe the approach for DR potential estimation and cost-
effectiveness assessment (summarized in Figure 5-1), which consists of the following steps:
1. Undertake market characterization and segmentation for DR potential assessment.

2. Develop projections of customer counts and baseline peak demand over the study
period.

3. Define and characterize DR options and map applicable options to relevant customer
segments.

4. Develop programmatic assumptions, which include participation, unit load reductions,
and cost assumptions.

5. Estimate potential, annual costs, levelized costs and cost-effectiveness by DR option,
customer class and building type.

6. Conduct scenario analysis and present DR potentials, annual costs, and cost-
effectiveness results by scenario.
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Figure 5-1. DR Potential Assessment Steps

Step 1: Market Characterization * Characterize the market for DR potential estimation by defining
segmentation (PA and service territory, sector, customer class)

: : * Define peak periods (by fuel type and season) and develop baseline
Step 2: Develop Baseline peak demanciJ project(|ons over the study period

Projections + Develop customer count projections over the study period
Step 3: Define DR Options * Define and characterize DR options (i.e., technologies) and map

applicable options to relevant customer classes

Step 4: Define Key Assumptions for = * Develop assumptions for participation, unit load reduction, and
Potential and Costs itemized costs for each DR option

Step 5: Estimate Potential, Costs, < Present potential estimates, annual costs, levelized costs, and

and Cost-effectiveness assess cost-effectiveness of DR options
Step 6: Undertake Scenario « Present potential results by scenario, which consider program
Analysis participation variation in relation to incentives

Source: Guidehouse

5.1 DR Market Characterization

Market characterization is the first step in the DR potential assessment process and consists of
defining appropriate customer segments and developing customer count and peak demand
projections which serve as the baseline for DR potential estimates. Market characterization is
performed for each fuel type and season of interest in the study (summer electric, winter
electric, and winter natural gas). The market characterization processes utilize data provided
directly by Eversource wherever possible along with other secondary sources if needed. Table
5-1 summarizes the market segmentation approach for DR potential assessment.
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Table 5-1. Market Segmentation for DR Potential Assessment

DR Level Description

e Residential (includes IE
Level 1: Sector _ ( )
e Commercial and Industrial (C&I)

¢ Residential
e C&l (Electric):
—  Small & Medium C&I (< 100 kW maximum demand)
Level 2: Customer Class — Large C&I (= 100 kW maximum demand)
e C&I (Natural Gas):
— Small & Medium C&I (< 250,000 therms/year consumption)
— Large C&I (= 250,000 therms/year consumption)

Note: Customer segments are mapped to applicable DR program types in our analysis. For electric, Guidehouse
covers both summer and winter peak demand reduction options. Some DR options are common for both summer and
winter electric peak demand reduction, whereas others apply to one season only. The gas DR options are
characterized separately and apply to the customer segments listed for the gas DR analysis.

Note: Residential DR analysis included both market rate and IE customers under Residential.

Note: C&l Electric segmentation is based on the data obtained from class average load profile information. The
demand thresholds presented for segmentation by size are typically what is considered for DR potential studies, and
to align with the differences in the type of DR program offer by customer size.

Source: Guidehouse
Level 1: Sector

The first level of segmentation is at the sector level, between Residential and C&l. The data
used to develop inputs at the sector level, such as customer count data and overall sector
energy sales, is consistent between the EE and DR analyses.

Level 2: Customer Class

For the Residential sector, there is no further customer segmentation. For the C&l sector, there
is an additional segmentation to customer class, which represents size and rate class
categories.

For electricity, the C&I customer class segmentation is based on maximum demand values,
which were identified using rate class distinctions, class average load profiles, and demand
data. The rate classes were cross-referenced with class average load profile data to determine
maximum demand values for each rate class. The rate classes were then sorted into Small &
Medium C&I or Large C&l customer class segments, with the cutoff threshold of 100 kW. Table
5-2 details the C&l rate class to customer class mapping for Eversource.

Table 5-2. Electric C&l Rate Class to Customer Class Map

PA C&lI Electric Customer Class Rate Classes
Eversource Small & Medium GO, G1, G4, G5, G7, 23,24
Eversource Large G2, G3, G6

Source: Guidehouse
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For natural gas, to define the customer class cutoff, Guidehouse used the DNV C&I stock
database (customer count and square foot data), which groups customers in each rate class
into business size categories. Table 5-3 shows how the DNV business size categories are
defined and mapped to C&I customer class. The DNV data was used to determine the
proportion of sector-level customer count and sales within each rate class to assign to each C&l
customer class segment.

Table 5-3. Natural Gas C&l Customer Class Map

Natural Gas Annual Consumption

DNV Business Size C&I Customer Class

Microbusiness < 8,000 Small & Medium C&l
Small Business 8,000 to 40,000 Small & Medium C&l
Medium Business 40,000 to 250,000 Small & Medium C&l
Large Business > 250,000 Large C&l

Source: Guidehouse

5.2 Baseline Projections

After customer segmentation, the next step in the DR market characterization is the
development of baseline customer counts and associated peak demand projections for each
segment over the potential analysis 3-year period (2025-2027). These projections were
developed at the following levels for the DR potential assessment:
e Customer Count Projections
o Fuel Type (Electric, Natural Gas)
= Gas Service Territory (EGMA, NSTAR)
o Customer Segment (Sector, Customer Class)
e Peak Demand Projections
o Fuel Type (Electric, Natural Gas)
= Gas Service Territory (EGMA, NSTAR)
o Season (Summer Electric, Winter Electric, Winter Natural Gas)

o Customer Segment (Sector, Customer Class)

©2024 Guidehouse Inc. All rights reserved Page 111



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan

Exhibit 1, Appendix N.3 - Eversource
Final Report farckbversorast
Page 142 of 210

‘ Guidehouse

5.2.1 Customer Count Projections

Guidehouse developed forecasts for the number of accounts by fuel type and customer
segment as shown in Figure 5-2 through Figure 5-4. For the Residential sector, Guidehouse
utilized the same customer count projections as developed for the EE market characterization
and developed count projections using Eversource provided data. For the C&I sector,
Guidehouse developed DR-specific count projections at the customer class level, which differs
from the building type segmentation used for EE, given limited available data that would allow
for segmentation at the combined customer class and building type level. Guidehouse used the
number of existing and forecasted accounts provided by Eversource.

Figure 5-2. Electric Customer Count Forecast by Customer Class
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Source: Guidehouse
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Figure 5-3. Natural Gas Customer Count Forecast by Customer Class - EGMA
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Figure 5-4. Natural Gas Customer Count Forecast by Customer Class — NSTAR
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5.2.2 Peak Period Definition and Peak Demand Projections

The final key element of DR market characterization is to develop disaggregated bottom-up
peak demand projections by fuel type, season, and customer segment. These estimates serve
as the foundation for the DR potential estimates by defining the peak demand upon which DR
measures can act to reduce load.

5.2.2.1 Electric Peak Demand Projections (Summer and Winter)

Table 5-4 describes the methodology used to develop electric peak demand projections for both
summer and winter seasons. A key element of market characterization for the DR potential
study is to develop disaggregated bottom-up peak demand projections by customer class,
building type, and end use, which serves as the foundation for the DR potential estimates. Table
5-4 outlines the approach followed to develop baseline peak demand projections.

Table 5-4. Electric Baseline Peak Demand Projection Methodology

» The peak period is defined as the highest ISO-NE load hour (in both summer and winter seasons). The peak
hour in base years was identified using ISO-NE historical load data.

» Guidehouse used data provided by Eversource as well as publicly available data to obtain average hourly load
profiles by rate class. These profiles provide hourly kW per customer load estimates for each rate class.

* Guidehouse used the maximum hourly contribution from each class average load profile to assign each rate
class to the appropriate C&l size and customer class segment.

» Guidehouse calculated aggregate hourly load for each customer segment by multiplying class average load
profiles with customer counts.

» Guidehouse then overlaid the ISO-NE identified peak period hours to determine bottom-up coincident peak
demand contributions by customer class.

» Guidehouse compared bottom-up coincident peak demand estimate with Eversource-provided data. Since
Eversource-provided data is not necessarily coincident with ISO-NE peak, the data was used to confirm the
magnitude of the bottom-up coincident peak demand estimates.
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Figure 5-5 and

Figure 5-6 show the estimated summer and winter electric peak demand, respectively, over the
forecast period, broken out by customer segment. The summer and winter electric baseline
peak forecasts remain relatively flat over the 3-year period, increasing slightly each year and
within each customer segment, with the summer peak much higher than the winter peak.

For the summer electric baseline peak demand forecast, the Residential segment contributes
the largest portion of the baseline peak forecast, closely followed by the Small and Medium C&l
segment, and then the Large C&l segment. For the winter electric baseline peak demand
forecast, the Small and Medium C&I segment contributes the largest portion of the baseline
peak forecast, followed by the Residential segment, and then the Large C&I segment. Overall,
the summer electric baseline peak forecast is at almost 9,000 MW annually over the 3-year
period, with the winter forecast more than 5,000 MW annually.

Figure 5-5. Summer Electric Baseline Peak Forecast by Customer Segment
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Figure 5-6. Winter Electric Baseline Peak Forecast by Customer Segment

6,000
5,000

4,000

Large C&l
® Small and Medium C&l
2,000 = Residential

Peak Demand (MW)
w
[=]
o
o

1,000

2025 2026 2027

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page 116



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

2025-2027 Three-Year Plan

. Exhibit 1, Appendix N.3 - Eversource
AGUIdehouse Final Report farcbbersoLres:
Page 147 of 210

5.2.2.2 Natural Gas Peak Demand Projections (Winter Only)

Table 5-5 describes the methodology used to develop natural gas peak demand projections for
the winter season.

Table 5-5. Natural Gas Baseline Peak Demand Projection Methodology

* The peak period for the natural gas baseline forecast is defined as the design day within each winter
season (often represented as a split-year, e.g. winter 2021-2022). Unlike for electricity, the winter natural
gas peak period is not necessarily "coincident" at the system level across all PAs; instead, the peak design
day is defined separately for each PA.

* Guidehouse used Eversource-provided sales data and the customer segmentation approach described
previously to determine annual naturla gas sales forecasts by service territory (EGMA and NSTAR) and
customer segment. The values are aligned with the EE natural gas sales inputs.

» Guidehouse first directly used peak design day values for each service territory provided by Eversource.

*Where not provided directly (for certain forecast years), Guidehouse gap-filled peak design day estimates
using a calculation based on the annual sales developed in the previous step. To convert annual sales
forecasts to peak design demand values, Guidehouse calculated load factors (representing the average
ratio between annual sales and design day load) based on provided years and applied these load factors
to annual sales.

* Guidehouse then determined peak design day contributions from each customer segment to apportion the
peak demand. This was done for each customer segment using its proportion of total natural gas sales.

* Guidehouse also utilized annual building natural gas consumption load profiles from NREL's ResStock and
ComStock tools for Massachussetts to estimate the design day contributions (relative to annual
consumption) from each customer segment. Guidehouse compared the NREL-derived breakdowns to
those provided by Eversource to check for reasonableness.
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Figure 5-7 and show the estimated winter natural gas peak demand over the forecast period,
broken out by customer class for EGMA Gas and NSTAR Gas, respectively, with the former
greater than the latter. The winter natural gas baseline peak forecast increases during the 3-
year period, with the 2027 forecast higher than in the prior two years. The Residential segment
contributes the bulk of the baseline peak forecast, followed by the Large C&l segment, segment,
with the Small and Medium C&I segment providing the smallest portion.

Figure 5-7. Winter Natural Gas Baseline Peak Forecast by Customer Segment - EGMA
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Figure 5-8. Winter Natural Gas Baseline Peak Forecast by Customer Segment — NSTAR
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5.3 Characterization of DR Options

After completion of the market characterization, the next key step in the DR potential
assessment was to characterize the different types of DR options that could be utilized to curtail
peak demand. Table 5-6 summarizes the broad electric DR options included in the analysis.
Table 5-7. gives the full list of more granular electric DR suboptions within each DR option. The
suboptions represent specific end uses and control technologies. The DR options considered
are representative of what Eversource currently offers and other commonly deployed programs
and emerging DR-enabling technologies in the industry.

The DLC-Electric option applies to Residential and Small and Medium C&l customers. The end
uses and DR enabling technologies under DLC include Eversource’s Bring Your Own
Thermostat (BYOT) option under Connected Solutions and other end-uses and DR enabling
technology combinations to directly control electric water heating, pool pumps, and smart
appliances during peak demand periods. For Small and Medium C&I customers, DR suboptions
included HVAC thermostat control and electric water heating control.

The C&Il Curtailment — Electric option represent demand reductions through control of a variety
of end uses at customer facilities using a combination of manual and automated control
mechanisms. The projected demand reductions under C&I Curtailment represent what is
currently available through existing customer recruitment (in Targeted and Daily Dispatch
programs) along with the additional capacity that could be potentially available over the 2025-
2027 timeframe considered in this study. Dispatch of BTM batteries for peak demand reduction
was considered for all customer classes, representing Eversource’s current program offers.

©2024 Guidehouse Inc. All rights reserved Page 119



‘ Guidehouse

DR Option

D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan

Exhibit 1, Appendix N.3 - Eversource
Final Report farckhbersores!
Page 150 of 210

Table 5-6. Summary of Electric DR Options

Description

Eligible Customer

End Use

Electric

DLC - Electric

Direct control of electric loads by a
thermostat and/or load control
switch or via smart appliances

Classes

Residential

Small & Medium C&l

Space Cooling
Space Heating
Room AC
HVAC

Clothes Dryer
Clothes Washer

Dehumidifier
Pool Pump
Water Heating
; . . . HVAC
C&l Curtailment  Firm capacity reduction I
- Electric commitment. $/kW payment based Lighting
(Targeted on delivered capacity, Large C&l Refrigeration
Dispatch and administered through third party Water Heating
Daily Dispatch) aggregators °
Total Facility
Dispatch of BTM Batteries f Residential
BTM Battery spatch o attenies for Small & Medium C&lI Batteries
peak demand reduction
Large C&l
Behavioral DR -  Behavioral interventions to induce . .
Residential All

Electric

peak demand reductions

Note: Space Cooling, Space Heating, and Room AC apply to Residential. For Small & Medium C&I, Guidehouse
refers to the end-use load type as HVAC.

Note: Targeted Dispatch represents a combination of Eversource Electric’s Interruptible Load and Technology-
Neutral Targeted Dispatch program offers.

Source: Guidehouse
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Table 5-7. Summary of Electric DR Suboptions

DR Option Electric DR Suboption End Use

BYOT-Smart Thermostat-Space Cooling Control ~ Space Cooling (summer only)
BYOT-Smart Thermostat-Space Heating Control ~ Space Heating (winter only)

BYOD-Room AC Room AC (summer only)
DLC-Smart Thermostat HVAC Control HVAC (C&l)
BYOD-Clothes Dryer Clothes Dryer
BYOD-Clothes Washer Clothes Washer
BYOD-Dehumidifier Dehumidifier

DLC - Electric  gyop.pool Pump
Pool Pump
Switch-Pool Pump
BYOD-Water Heaters-Electric Resistance
BYOD-Water Heaters-HPWH
DLC-Electric Water Heating Control

Switch-Water Heating Control-Electric
Resistance

Switch-Water Heating Control-HPWH
Cé&l Curtailment - Manual HVAC

Water Heating

i HVAC
cal C&l Curtailment - Auto-DR HVAC
Curtailment — C&l Curtailment - Standard Lighting Control Liahti
. ightin
Electric C&l Curtailment - Advanced Lighting Control gning
(Targeted ) . . . .
Dispatch and C&l Curtailment - Refrigeration Refrigeration
Df’i”y C&l Curtailment - Water Heating Water Heating
Dispatch) ) ) -
C&l Curtailment - Industrial Total Facility
C&l Curtailment — C&I Battery Dispatch Batteries
Res - BTM . .
Battery Res Battery Dispatch Batteries
Behavioral Behavioral DR- Electric All
DR - Electric

Note: Automated Demand Response (Auto-DR) is a platform to automatically activate a pre-programmed load
reduction strategy in response to a signal from a Demand Response Automation Server (DRAS). For example. the
EMCS controlling the HVAC is pre-programmed with load reduction strategies that are automatically initiated upon
receipt of remote signal. So instead of having to manually adjust HVAC load at a facility, Auto-DR sends a signal from
a central server that launches the customer’s pre-programmed load adjustment strategy. The customer always
retains the ability to override the curtailment sequence in the event a site cannot participate in a specific demand
response dispatch. Auto-DR ensures higher reliability of response without manual intervention.

Source: Guidehouse
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Table 5-8 and
Table 5-9 summarize all of the DR options and suboptions analyzed for the winter natural gas
potential assessment. The overall options (DLC, C&I Curtailment, and Behavioral DR) are
analogous to those for electricity, but the suboptions are more limited and represent end-use
and enabling technology combinations that are most relevant for reducing winter natural gas
peaks.

Table 5-8. Summary of Natural Gas DR Options

DR Option Natural

Eligible Customer

Description Classes

Gas

Direct control of hatural gas loads by Space Heating

Residential

DLC - Gas a thermostat and/or load control Small & Medium C&l HVAC

switch or via smart appliances Water Heating

Firm capacity reduction commitment. HVAC
C&l Curtailment - $/therm payment based on delivered Large C&l
Gas reduction, administered through third 9

party aggregators. Process
Behavioral DR - Behavioral interventions to induce . .

: Residential All

Gas peak demand reductions

Note: Space Heating applies to Residential. For Small & Medium C&l, Guidehouse refers to the end-use load type as
HVAC.
Source: Guidehouse

Table 5-9. Summary of Natural Gas DR Suboptions

ﬁgtl?rpgliogas DR Suboption End Use
BYOT-Smart Thermostat-Gas Space Heating Control Space Heating
Switch-Water Heating Control-Gas Water Heating Space Heating

DLC - Gas DLC-Smart Thermostat-Gas Heating Control HVAC (C&l)
BYOD-Water Heaters-Gas Water Heating
DLC-Gas Water Heating Control Water Heating (C&l)

c&l curtailment C&l Curtailment - Heating HVAC

- Gas C&I Curtailment - Process Process

Behavioral DR - gohavioral DR- Gas All

Gas

Source: Guidehouse

5.4 Key DR Potential and Cost-Effectiveness Assessment

The final step in Guidehouse’s assumptions development process was to estimate
programmatic inputs such as participation rates, unit load reductions and costs for the DR
options. These assumptions were based on current DR program data (enrollment, impacts, and
costs) from Eversource’s Massachusetts service territory and the Guidehouse team’s
experience with similar DR potential studies and program performance data/information from
DR programs in other jurisdictions.
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Table 5-10 summarizes the key DR potential and cost estimation variables considered in this
study.

Table 5-10. Key Variables for DR Potential and Cost Estimates

DR Key Variables Description

¢ Percentage of eligible customers enrolled in DR programs by DR Options, DR
Participation suboptions, customer class and building types.
Rates e Participation ramp (rate at which the program ramps up to steady state
participation over a specified period).

e kW [or therm] reduction per device for DLC (Residential and small and
medium C&I customers).

¢ Percentage of enrolled load by end use/total facility/battery for DLC (Large
C&l customers), C&I Curtailment, BTM Batteries, and EV Managed Charging.

Unit Impacts

¢ One-time fixed costs related to program development.

e One-time variable costs for customer recruitment and program marketing,
Costs equipment installation and enablement.

¢ Recurring fixed and variable costs such as annual program admin. costs,
customer incentives, O&M, etc.

Global Parameters e Program Lifetime, Discount Rate, Avoided Costs

Source: Guidehouse
Guidehouse calculated achievable potential for DR according to Equation 5-1:

Equation 5-1. DR Achievable Potential
Achievable Potential
= Eligible LoadDRr Sub Option,Segment,End Use,Year
* Unit ImpactDR Sub Option,Segment,Year
* Achievable Participation Ratepr sub Option, Segment, Year
* (1 — Event Opt Out Rate)Dr sub option, Year
In addition to the potential estimates, Guidehouse developed annual and levelized costs by DR

options and suboptions and conducted cost-effectiveness assessments of these options and
suboptions.

5.4.1 Key Assumptions for DR Potential and Cost-Effectiveness Assessment
The development of potential and cost assumptions is based on Guidehouse’s industry
expertise in the area, and relevant secondary sources of information, such as DR potential

studies and evaluation reports from other jurisdictions. The key assumptions are briefly
described below.
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5.4.1.1 Participation and Unit Impacts

The patrticipation assumptions for DR options are developed by customer class and represent
the most likely or achievable participation estimates in these options. The participation
assumptions are developed by customer class and DR option and represent steady-state
participation levels after the program is fully ramped up. The participation assumptions for
existing programs are built off historical program achievements presented in the BCR models.

The unit impacts specify the amount of load that could be reduced during a DR event once
customers are enrolled in a DR program. Unit impacts can be specified either directly as kW or
therm reduction per participant or as a percent of enrolled load. For the DLC option, unit impacts
are based on a per-kW or per-therm reduction for each suboption representing a specific control
technology and end-use combination. For each suboption under C&I Curtailment, unit impacts
are specified as a percent of enrolled load. For example, the load reductions associated with
Manual HVAC control and Auto-DR HVAC control are different and are specified accordingly.
For existing program offers, the unit impact assumptions are aligned with latest evaluation
findings on these programs.

5.4.1.2 Program Costs and Related Assumptions for Cost-Effectiveness

For existing DR suboptions (those that Eversource currently offers), Guidehouse calculated
program costs using assumptions derived from Eversource’s evaluated BCR model for 2022
and Plan BCR model for 2022-2024. Information from current program offers were used to
develop per-customer incentive costs, and the BCR models were used to derive ratios of non-
incentive costs to incentive costs which were used to calculate future costs for these existing
programs.

For new DR suboptions (those that Eversource does not currently offer but could in the future),
Guidehouse developed itemized cost assumptions that include upfront program setup costs,
marketing and recruitment costs, and ongoing program administration and O&M costs.

Cost-effectiveness was calculated for summer electric and winter natural gas for each DR
suboption and is based on the Total Resource Cost (TRC) test and aligned with how benefit-
cost ratios are calculated in the BCR model. Table 5-11 summarizes the benefits and costs
considered in the cost-effectiveness assessment of DR options. Guidehouse followed the
methodology used in Eversource’s 2022-2024 BCR models, in which the only cost component
included in the cost portion of the benefit-cost ratio is incentive costs. Avoided costs were
obtained from AESC 2024.

Table 5-11. Summary of Benefit-Cost Streams for TRC Cost-Effectiveness

Electric Benefits Natural Gas Benefits Costs
Avoided Retail Uncleared Avoided 10-day Peak Period .

. Incentives
Capacity Costs Costs

Avoided Transmission Capacity
Avoided Distribution Capacity
Avoided Capacity DRIPE
Avoided Reliability Costs

Source: Guidehouse
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DR options that had TRC benefit-to-cost ratios of 1.0 or greater were deemed cost-effective and
included in the achievable potential estimates. The winter electric potential represents potential

from DR options that passed economic screening in summer.

5.4.2 Scenarios and Related Assumptions

Guidehouse developed achievable potential estimates under two scenarios (1) Business as
Expected (BAE), and (2) Max Achievable (MAX). These scenarios represent variations in the
following input assumptions:

e Customer Incentives: MAX scenario assumed 50% higher incentives to customers
than BAE.

e Program Participation: Higher participation levels than BAE associated with higher
incentive levels. The higher participation assumptions were based off available
participation curves in similar DR offers in other jurisdictions.*°

50 Guidehouse used latest information available in California demand response potential studies conducted by the
Lawrence Berkeley National Lab.
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6. Demand Response Potential and Cost-Effectiveness
Results
This section presents DR potential and costs results based on the approach described in
Section 5. Results are presented in the following order:>!
o Cost-Effectiveness Assessment Results with Benefit-to-Costs Ratios:
o Benefit-to-Cost Ratios for Electric DR Options under BAE scenario
o Benefit-to-Cost Ratios for Natural Gas DR Options under BAE scenario
o Comparison of cost-effectiveness results in MAX scenario vs. BAE scenario
o Achievable Potential Results:
o DR option for BAE scenario for Residential and C&l
o DR suboption for BAE scenario for Residential and C&l
e DR Program Cost Results:
o Annual program costs across scenarios

o Levelized costs and supply curves for BAE

¢ MAX scenario results for Residential and C&l

6.1 DR Cost-Effectiveness Assessment Results

The DR potential and cost analysis assessed summer electric and winter natural gas cost-
effectiveness of DR options and suboptions for the BAE scenario and the MAX scenario. The
cost-effectiveness assessment results are first presented for the BAE scenario. The BAE results
are then compared with the MAX scenario.>?

6.1.1 BAE Scenario Cost-Effectiveness Results

Table 6-1 shows electric TRC benefit-cost ratios for the BAE scenario by DR Options and DR
Suboptions. Green cells indicate that the suboption is cost-effective (i.e., benefit-cost ratio
above 1.0), while red cells indicate that the suboption is not cost-effective. Cost-effectiveness
increases from 2025-2027 with increase in avoided costs over that period. Due to that, certain
suboptions that are not cost-effective in 2025 switch to being cost-effective in 2026 and 2027.
The suboptions that are currently offered by Eversource remain cost-effective over 2025-2027.

51 Detailed potential and cost results are included in the excel-based results dashboards accompanying this report.
52 Note that Behavioral DR does not offer any incentives to customers and therefore TRC benefit-cost ratio
calculations do not apply to Behavioral DR.
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Table 6-1. Electric DR Suboptions Benefit-Cost Ratios, BAE Scenario (2025-2027)

ElF;CCt)EEon DR Suboption TRC Ratio (BAE Scenario)
Res BYOD-Clothes Dryer 0.69 0.99 1.13
Res BYOD-Clothes Washer 0.10 0.14 0.16
Res BYOD-Dehumidifier 1.46 2.02 2.40
Res BYOD-Pool Pump 4.38 6.06 7.21
Res BYOD-Room AC 2.27 3.13 3.71
ngiz;r?cz Water Heaters-Electric 164 297 270
Res BYOD-Water Heaters-HPWH 0.69 0.96 1.14
DLC - Electric Res _BYOT-Smart Thermostat-Space 707 7 64 777
Cooling Control
Res Switch-Pool Pump 4.38 6.54 7.48
ng/viwnch-Water Heating Control- 0.69 1.04 119
C&l DLC-Electric Water Heating Control 1.64 2.41 2.78
ggcrI]tIZr)ol_IC—Smart Thermostat HVAC 6.41 718 737
C&l Targeted C&l Targeted Dispatch 10.55 10.84 10.86
Dispatch - Electric  cg| Targeted Dispatch-Battery 3.69 3.79 3.80
C&l Daily Dispatch ~ C&l Daily Dispatch 2.09 2.35 2.37
- Electric C&l Daily Dispatch-Battery 2.09 2.35 2.37
Res — BTM Battery = Res Battery Dispatch 1.50 1.67 1.68

Note: The Residential Behavioral DR — Electric option is not listed here because incentives (the cost component of
the benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.
Note: C&l Targeted Dispatch represents the “Interruptible Load” and “Technology-Neutral Targeted Dispatch” offers

by Eversource.
Source: Guidehouse
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Table 6-2 and

Table 6-3 shows natural gas TRC benefit-cost ratios for the BAE scenario by DR option and DR
suboption for EGMA and NSTAR, with none of the natural gas DR suboptions cost-effective in
any year over the 3-year period. There are no cost-effective natural gas DR suboptions due to
low avoided cost values.

Table 6-2. Natural Gas DR Suboptions Benefit-Cost Ratios, BAE Scenario (2025-2027) —
EGMA

EGMA ) TRC Ratio (BAE Scenario
Natural Gas DR Suboption ( )

DR Option

Res BYOD-Water Heaters-Gas 0.002 0.003 0.004
Res BYOT-Smart Thermostat-Gas

Space Heating Control g g g
DLC - Gas Res SWltch—Watgr Heating Control- 0.002 0.003 0.004

Gas Water Heating

C&I DLC-Gas Water Heating Control 0.004 0.006 0.006

C&l DLC-Smart Thermostat-Gas Space

Heating Control e e B
C&l Curtailment C&l Curtailment-Heating (Gas) 0.7 0.6 0.6
- Gas C&lI Curtailment-Process (Gas) 0.7 0.6 0.6

Note: The Residential Behavioral DR — Gas option is not listed here because incentives (the cost component of the
benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.

Source: Guidehouse

Table 6-3. Natural Gas DR Suboptions Benefit-Cost Ratios, BAE Scenario (2025-2027) —

NSTAR
NSTAR . TRC Ratio (BAE Scenario
. Natural Gas DR Suboption ( )
DR Option
Res BYOD-Water Heaters-Gas 0.002 0.003 0.003
Res BYOT-Smart Thermostat-Gas
Space Heating Control g2 g2 Ces
DLC - Gas Res SW|tchTWater Heating Control- Gas 0.002 0.003 0.004
Water Heating
C&l DLC-Gas Water Heating Control 0.005 0.006 0.007
C&l [_DLC-Smart Thermostat-Gas Space 0.03 0.03 0.04
Heating Control
C&I Curtailment - C&l Curtailment-Heating (Gas) 0.7 0.6 0.6
Gas C&lI Curtailment-Process (Gas) 0.7 0.6 0.6

Note: The Residential Behavioral DR — Gas option is not listed here because incentives (the cost component of the
benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.

Source: Guidehouse
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6.1.1 Comparison of Cost-Effectiveness Results by Scenario

In addition to the BAE scenario, Guidehouse modeled potential results under the MAX scenario
in which assumed patrticipation levels and incentive amounts were increased to determine the
impacts on the DR Achievable potential. Table 6-4 shows electric TRC benefit-cost ratios for the
MAX scenario. All benefit-cost ratios in the MAX scenario are lower than those in BAE. Certain
suboptions that were close to the cost-effectiveness threshold in BAE, such as Res BYOD-
Clothes Dryer, Res BYOD-Clothes Washer, and Res HPWH options, are not cost-effective in
the MAX scenario.

Table 6-4. Electric DR Suboptions Benefit-Cost Ratios, MAX Scenario (2025-2027)

EE)IZC?:;:on DR Suboption TRC Ratio (MAX Scenario)
Res BYOD-Clothes Dryer 0.56 0.76 0.84
Res BYOD-Clothes Washer 0.08 0.11 0.12
Res BYOD-Dehumidifier 1.19 1.57 1.79
Res BYOD-Pool Pump 3.59 4.71 5.37
Res BYOD-Room AC 1.86 2.43 2.77
Egzil:t;(r(])clg Water Heaters-Electric 1.34 176 201
Res BYOD-Water Heaters-HPWH 0.57 0.75 0.85
DLC - Electric Res BYOT—Smart Thermostat-Space 503 541 548
Cooling Control
Res Switch-Pool Pump 3.59 4.99 5.52
nglviwitch-Water Heating Control- 0.57 0.79 0.88
Cé&l DLC-Electric Water Heating Control 1.34 1.85 2.06
gfllqterOLIC—Smart Thermostat HVAC 468 517 5.8
C&l Targeted Cé&l Targeted Dispatch 7.03 7.23 7.24
Dispatch - Electric  cgl Targeted Dispatch-Battery 2.46 2.53 2.53
C&l Daily Dispatch ~ C&l Daily Dispatch 1.39 1.57 1.58
- Electric C&l Daily Dispatch-Battery 1.39 1.57 1.58
Res — BTM Battery  Res Battery Dispatch 1.00 1.11 1.12

Note: The Residential Behavioral DR — Electric option is not listed here because incentives (the cost component of
the benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.

Source: Guidehouse

©2024 Guidehouse Inc. All rights reserved Page 129



D.P.U. 24-140 - D.P.U. 24-149
2025-2027 Three-Year Plan
. Exhibit 1, Appendix N.3 - Eversource
‘ Guidehouse Final Report farckbversores:
Page 160 of 210
Table 6-5 and

Table 6-6 show natural gas TRC benefit-cost ratios for the MAX scenario for EGMA and
NSTAR. Like the BAE scenario, none of the natural gas suboptions are cost-effective in any
year over the 3-year period.

Table 6-5. Natural Gas DR Suboptions Benefit-Cost Ratios, MAX Scenario (2025-2027) -

EGMA
EGMA Nat I bonti TRC Ratio (MAX Scenario)
DR Option atural DR Suboption
Res BYOD-Water Heaters-Gas 0.002 0.002 0.003
Res BYOT—Smart Thermostat-Gas 0.01 0.02 0.02
Space Heating Control
DLC - Gas Res SWltch—Watgr Heating Control- 0.002 0.002 0.003
Gas Water Heating
C&l DLC-Gas Water Heating Control 0.004 0.004 0.005
C&l DLC-Smart Thermostat-Gas Space 0.02 0.03 0.03
Heating Control
C&l Curtailment C&l Curtailment-Heating (Gas) 0.4 0.4 0.4
- Gas C&I Curtailment-Process (Gas) 0.4 0.4 0.4

Note: The Residential Behavioral DR — Gas option is not listed here because incentives (the cost component of the
benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.

Source: Guidehouse

Table 6-6. Natural Gas DR Suboptions Benefit-Cost Ratios, MAX Scenario (2025-2027) -

NSTAR
TRC Ratio (MAX Scenario
NSTAR_ Natural Gas DR Suboption ( )
DR Option 2025 2026 2027
Res BYOD-Water Heaters-Gas 0.002 0.002 0.003
Res BYOT-Smart Thermostat-Gas 0.01 0.02 0.02
Space Heating Control
Res Switch-Water Heating Control- Gas
DLC - Gas Water Heating 0.002 0.002 0.003
C&Il DLC-Gas Water Heating Control 0.004 0.005 0.005
C&l pLC-Smart Thermostat-Gas Space 0.02 0.03 0.03
Heating Control
C&I Curtailment - C&l Curtailment-Heating (Gas) 0.4 0.4 0.4
Gas C&lI Curtailment-Process (Gas) 0.4 0.4 0.4

Note: The Residential Behavioral DR — Gas option is not listed here because incentives (the cost component of the
benefit-cost ratio) are 0. Behavioral DR is considered a cost-effective option.

Source: Guidehouse
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6.2 DR Achievable Potential Results

This section presents achievable potential results for cost-effective DR suboptions under the
BAE scenario. Figure 6-1 shows the overall summer electric achievable potential for all sectors.
Most of the savings are projected from the Large C&lI sector, followed by the Residential sector,
with the Small and Medium C&I sector contributing a very small portion. The potential from C&lI
Daily Dispatch-Battery suboption is the major contributor toward large C&I potential and drives
the growth in potential over 2025-2027. Residential growth is driven primarily by DLC which
includes growth in Eversource’s current smart thermostat based DLC offer and cost-effective
new DR suboptions that were considered in the analysis. For more details and levels of
aggregation of achievable potential, including summaries for the BAE and MAX scenarios, see
Appendix D.

Figure 6-1. Summer Electric BAE Scenario DR Achievable Potential
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Source: Guidehouse
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Figure 6-2 shows the overall winter electric achievable potential for all sectors. It only includes
DR suboptions that were assessed to be cost-effective. The Large C&I sector contributes the
most savings, followed by the Residential sector, with the Small and Medium C&I sector
contributing a very small portion. The potential from C&l Daily Dispatch-Battery suboption is the
major contributor toward winter large C&I potential and drives the growth in potential over 2025-
2027.

Figure 6-2. Winter Electric BAE Scenario DR Achievable Potential
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Source: Guidehouse
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6.2.1 BAE Scenario Achievable Potential Results by DR Option

Table 6-7 and

Table 6-8 show the summer and winter electric DR achievable potential by DR option for the
BAE scenario. These options only include the cost-effective suboptions as presented in Table
6-1. The total summer electric DR savings increase over the 3-year period for the BAE scenario,
with the C&I Daily Dispatch-Electric option providing more of the annual savings, followed by the
Res DLC-Electric option, and then the C&l Targeted Dispatch-Electric option, with the rest
providing few savings. The winter savings largely mirror the summer potential, except for the
Res DLC-Electric option does not contribute as large a portion. For winter potential, BTM battery
dispatch has largest contribution under Residential and C&I Daily Dispatch has largest
contribution under C&lI.

Table 6-7. Summer Electric DR BAE Scenario Achievable Potential by Option

DR Option 2025 (MW) 2026 (MW) 2027 (MW)
Summer Electric BAE Scenario BAE Scenario BAE Scenario
Res DLC-Electric 48.9 56.4 64.9
Res - BTM Battery 8.1 9.6 11.0
Subtotal Residential 57.0 66.0 75.9
C&I DLC-Electric 1.0 1.2 1.4
C&l Targeted Dispatch-Electric 29.1 32.3 35.6
C&l Daily Dispatch-Electric 64.2 77.3 91.5
Subtotal C&I 94.4 110.8 128.5
Total 151.3 176.7 204.4

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-8. Winter Electric DR BAE Scenario Achievable Potential by Option

DR Option 2025 (MW) 2026 (MW) 2027 (MW)
Winter Electric BAE Scenario BAE Scenario BAE Scenario
Res DLC-Electric 2.7 5.7 10.0
Res - BTM Battery 8.1 9.6 11.0
Subtotal Residential 10.8 15.2 21.0
C&l DLC-Electric 0.3 0.6 0.9
C&l Targeted Dispatch-Electric 18.4 20.6 23.0
C&l Daily Dispatch-Electric 53.6 65.6 78.8
Subtotal C&I 72.2 86.8 102.7
Total 83.0 102.0 123.7

Note: Totals may not sum due to rounding.
Source: Guidehouse
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Table 6-9 and

Table 6-10 show the winter natural gas DR potential by DR option for the BAE scenario for
EGMA and NSTAR. None of the DR options and suboptions are cost-effective using the 10-day
peak natural gas values from AESC 2024. However, the table shows where the greatest amount
of DR savings could be realized if benefits exceeded costs.

Table 6-9. Winter Natural Gas DR BAE Scenario Potential by Option — EGMA

EE)(;I\(A)?)tion 2025 (thermfs) 2026 (therm;) 2027 (therm_s)
Winter Natural Gas BAE Scenario BAE Scenario BAE Scenario
Res DLC-Gas 3,300 6,700 10,100
Behavioral DR-Gas 1,200 2,400 3,600
Subtotal Residential 4,500 9,100 13,700
C&l DLC-Gas 200 400 600
Cé&l Curtailment-Gas 3,700 7,400 11,500
Subtotal C&I 3,900 7,900 12,100
Total 8,400 16,900 25,800

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-10. Winter Natural Gas DR BAE Scenario Potential by Option — NSTAR

giTgﬁion 2025 (therm§) 2026 (therm§) 2027 (thermfs)
Winter Natural Gas BAE Scenario BAE Scenario BAE Scenario
Res DLC-Gas 3,000 6,000 9,100
Behavioral DR-Gas 1,000 2,000 3,100
Subtotal Residential 4,000 8,100 12,200
C&l DLC-Gas 200 400 600
Cé&l Curtailment-Gas 3,800 7,800 11,900
Subtotal C&I 4,000 8,100 12,500
Total 8,100 16,200 24,700

Note: Totals may not sum due to rounding.
Source: Guidehouse

6.3 Annual Program Costs

This section presents the annual program cost estimates of the DR Portfolio by sector and DR
option for the BAE scenario. Analogous results for the MAX scenario are provided in Appendix
D, Demand Response Results. The results in this section represent the total annual costs.
Eversource is estimated to incur to realize the potential values discussed above. The costs
represent a sum of incentives and non-incentive costs for implementing DR programs. For new
program offers, the non-incentive costs include program start up and implementation costs
whereas for existing programs the non-incentive costs are the continuing implementation costs.
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Table 6-11 presents the annual program costs for the summer electricity demand response BAE

scenario. Incentives costs comprise more of the costs annually, with almost half of these for the

C&l sector. Unlike the C&l sector, Residential sector costs are relatively closely apportioned
between incentives and non-incentives. C&I incentives are more of the annual sector costs.

‘ Guidehouse

Table 6-11. Summer Electric DR BAE Scenario Portfolio Costs by Sector and Cost

Category
DR Sector _ Cost Category 2025 (_$) 2026 ($) 2027 (_$)
Summer Electric BAE Scenario BAE Scenario BAE Scenario
Residential Incentives $5,591,000 $6,594,000 $7,881,000
Residential Non-Incentives $6,026,000 $6,949,000 $8,114,000
Subtotal Residential $11,617,000 $13,543,000 $15,995,000
Cc&l Incentives $15,044,000 $18,008,000 $21,238,000
Cé&l Non-Incentives $4,352,000 $5,205,000 $6,134,000
Subtotal C&l $19,397,000 $23,213,000 $27,372,000
Subtotal Incentives $20,635,000 $24,602,000 $29,119,000
Subtotal Non-Incentives $10,379,000 $12,154,000 $14,248,000
Total $31,014,000 $36,756,000 $43,367,000

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-12 presents the annual program costs for the winter electricity demand response BAE
scenario. Incentives costs are more than the non-incentive costs annually, with the C&I sector
contributing the larger portion. Unlike the C&I sector, Residential sector costs are more of the
annual sector costs, which are driven by non-Incentive costs.

Table 6-12. Winter Electric DR BAE Scenario Portfolio Costs by Sector and Cost Category

DR Sector
Winter Electric

Cost Category

2025 ($)

BAE Scenario

2026 ($)

BAE Scenario

2027 ($)

BAE Scenario

Residential Incentives $599,000 $893,000 $1,413,000
Residential Non-Incentives $1,878,000 $2,214,000 $2,763,000
Subtotal Residential $2,477,000 $3,107,000 $4,175,000
Cé&l Incentives $3,362,000 $4,074,000 $4,853,000
Cc&l Non-Incentives $1,007,000 $1,215,000 $1,441,000
Subtotal C&l $4,369,000 $5,289,000 $6,294,000
Subtotal Incentives $3,962,000 $4,967,000 $6,266,000
Subtotal Non-Incentives $2,885,000 $3,428,000 $4,204,000
Total $6,846,000 $8,396,000 $10,469,000

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-13 shows the breakdown of incentive costs among the summer electric BAE scenario
DR options. The C&l Daily Dispatch-Electric option provides more of the costs annually.
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Table 6-13. Summer Electric DR BAE Scenario Incentive Costs by Option

DR Option

Summer Electric

2025 ($)

BAE Scenario

Res DLC-Electric

Res - BTM Battery

Subtotal Residential

C&l DLC-Electric

Cé&l Targeted Dispatch-Electric
Cé&l Daily Dispatch-Electric
Subtotal C&l

Total

$3,210,000
$2,381,000
$5,591,000

$71,300
$1,240,000

$13,733,000
$15,044,000
$20,635,000

2026 ($) 2027 (%)

BAE Scenario BAE Scenario
$3,782,000 $4,639,000
$2,812,000 $3,242,000
$6,594,000 $7,881,000
$78,900 $88,000
$1,412,000 $1,596,000
$16,517,000 $19,554,000
$18,008,000 $21,238,000
$24,602,000 $29,119,000

Note: The Residential Behavioral DR-Electric option is not listed here because incentives are 0.

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-14 shows the breakdown of incentive costs among the winter electric BAE scenario DR

options. The C&l Daily Dispatch-Electric option provides more of the costs annually.

Table 6-14. Winter Electric DR BAE Scenario Incentive Costs by Option

DR Option

Winter Electric

2025 ($)

BAE Scenario

Res DLC-Electric

Res - BTM Battery

Subtotal Residential

C&I DLC-Electric

C&l Targeted Dispatch-Electric
Cé&l Daily Dispatch-Electric
Subtotal C&l

Total

$167,000
$433,000
$599,000
$8,700
$491,000
$2,863,000
$3,362,000
$3,962,000

2026 (%) 2027 (%)

BAE Scenario BAE Scenario
$382,000 $823,000
$511,000 $590,000
$893,000 $1,413,000
$17,400 $26,200
$550,000 $613,000
$3,507,000 $4,213,000
$4,074,000 $4,853,000
$4,967,000 $6,266,000

Note: The Residential Behavioral DR-Electric option is not listed here because incentives are 0.

Note: Totals may not sum due to rounding
Source: Guidehouse
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Table 6-15 presents the annual program costs for the EGMA winter natural gas demand
response BAE scenario. Benefits would have to exceed these costs in order for programs to be
cost-effective. The Residential sector comprises almost all of the costs annually, with more of
these for incentives compared to non-incentive costs. Incentives provide the majority of C&I
sector costs.

‘ Guidehouse

Table 6-15. Winter Natural Gas DR BAE Scenario Portfolio Costs by Sector and Cost
Category — EMGA

EGMA

SVTmseerclt\lO;tural s Cost Category  gap si%iifg BAE éﬁf?g BAE Si(;Zﬂ?ﬂEiz
Residential Incentives $1,271,000 $1,737,000 $2,196,000
Residential Non-Incentives $1,083,000 $1,489,000 $1,908,000
Subtotal Residential $2,354,000 $3,226,000 $4,104,000
C&l Incentives $58,000 $95,000 $134,000
C&l Non-Incentives $17,000 $27,000 $38,000
Subtotal C&l $75,000 $123,000 $172,000
Subtotal Incentives $1,330,000 $1,832,000 $2,330,000
Subtotal Non-Incentives $1,099,000 $1,516,000 $1,947,000
Total $2,429,000 $3,348,000 $4,277,000

Note: Totals may not sum due to rounding
Source: Guidehouse

Table 6-16. presents the annual program costs for the NSTAR winter natural gas demand
response BAE scenario. Benefits would have to exceed these costs in order for programs to be
cost-effective. The Residential sector comprises almost all of the costs annually, with more of
these for incentives compared to non-incentive costs. Incentives provide the majority of C&l
sector costs.

Table 6-16. Winter Natural Gas DR BAE Scenario Portfolio Costs by Sector and Cost
Category — NSTAR

NSTAR

\?V?ntS:rC:\l";tural s CostCategory  pap szc(c)aznifg BAE szc%izxfﬁg BAE szc%i;(fg
Residential Incentives $1,158,000 $1,582,000 $2,000,000
Residential Non-Incentives $988,000 $1,356,000 $1,738,000
Subtotal Residential $2,146,000 $2,938,000 $3,738,000
Cé&l Incentives $55,000 $92,000 $129,000
Cé&l Non-Incentives $16,000 $26,000 $37,000
Subtotal C&I $71,000 $118,000 $166,000
Subtotal Incentives $1,213,000 $1,673,000 $2,129,000
Subtotal Non-Incentives $1,004,000 $1,382,000 $1,775,000
Total $2,217,000 $3,056,000 $3,904,000

Note: Totals may not sum due to rounding

Source: Guidehouse
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While none of the DR options and suboptions are cost-effective using the 10-day peak natural
gas values from AESC 2024,

Table 6-17 and

Table 6-18 show the breakdown of incentive costs among the winter natural gas demand
response BAE scenario for EGMA and NSTAR, respectively.

Table 6-17. Winter Natural Gas DR BAE Scenario Incentive Costs by Option — EGMA

[E)(Iil\(/l)'?) tion 2025 ($) 2026 ($) 2027 (%)
Winter Natural Gas BAE Scenario BAE Scenario BAE Scenario
Res DLC-Gas $1,271,000 $1,737,000 $2,196,000
Subtotal Residential $1,271,000 $1,737,000 $2,196,000
C&l DLC-Gas $39,000 $57,000 $75,000
C&I Curtailment-Gas $19,000 $38,000 $59,000
Subtotal C&I $58,000 $95,000 $134,000
Total $1,330,000 $1,832,000 $2,330,000

Note: The Residential Behavioral DR-Gas option is not listed here because incentives are 0.
Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-18. Winter Natural Gas DR BAE Scenario Incentive Costs by Option — NSTAR

NSTAR

\[/)V?n?e'?t:\?;ural s BAE szc?nifi? BAE si%zniﬁg BAE si%iif??
Res DLC-Gas $1,158,000 $1,582,000 $2,000,000
Subtotal Residential $1,158,000 $1,582,000 $2,000,000
C&l DLC-Gas $36,000 $52,000 $68,000
C&l Curtailment-Gas $20,000 $40,000 $61,000
Subtotal C&l $55,000 $92,000 $129,000
Total $1,213,000 $1,673,000 $2,129,000

Note: The Residential Behavioral DR-Gas option is not listed here because incentives are 0.
Note: Totals may not sum due to rounding.
Source: Guidehouse
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This section presents the levelized cost estimates for the DR options. Levelized costs are
calculated over the study period and shown for all DR options and suboptions in the BAE

scenario.

Table 6-19 shows the levelized costs for all electric DR suboptions under the BAE scenario. DR
suboptions with the lowest levelized costs are Res BYOT-Smart Thermostat-Space Cooling
Control and C&I Targeted Dispatch.

Table 6-19. Electric DR BAE Scenario Levelized Costs ($/kW-yr.) for All Suboptions

DR Option

Electric

DR Suboption
BAE Scenario

Levelized Cost,
2025-2027

(B/KW-yr.)

Res BYOD-Clothes Dryer 442
Res BYOD-Clothes Washer 3,139
Res BYOD-Dehumidifier 209
Res BYOD-Pool Pump 70
Res BYOD-Room AC 135
Res BYOD-Water Heaters-Electric Resistance 186
DLC - Electric Res BYOD-Water Heaters-HPWH 439
Res BYOT-Smart Thermostat-Space Cooling Control 57
Res Switch-Pool Pump 68
Res Switch-Water Heating Control-Electric Resistance 193
Res Switch-Water Heating Control-HPWH 428
C&I DLC-Electric Water Heating Control 182
C&I DLC-Smart Thermostat HVAC Control 62
C&l Targeted Dispatch -  C&l Targeted Dispatch 37
Electric C&l Targeted Dispatch-Battery 107
C&l Daily Dispatch - C&l Daily Dispatch 214
Electric C&l Daily Dispatch-Battery 214
Res — BTM Battery Res Battery Dispatch 294
Source: Guidehouse
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Figure 6-3 shows the summer electric supply curve for all DR suboptions under the BAE
scenario. The x-axis represents achievable potential in 2027 and the y-axis represents the
levelized incentive cost ($/kW-yr.) associated with realizing the potential.>® The options with the
largest contributions to the potential, in terms of lower to higher levelized costs, are C&l
Targeted Dispatch, Res BYOD-Smart Thermostat-Space Cooling Control, and then C&l Daily
Dispatch-Battery.

Figure 6-3. Summer Electric Supply Curve for All DR Suboptions (BAE Scenario)
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C&l Targeted Dispatch ® Res BYOT-Smart Thermostat-Space Cooling Control
C&l DLC-Smart Thermostat HYAC Control = Res Switch-Pool Pump
Res BY OD-Pool Pump m C&l Targeted Dispatch-Battery
® Res BYOD-Room AC m C&Il DLC-Electric Water Heating Control
® Res BYOD-Water Heaters-Electric Resistance ® Res Switch-Water Heating Control-Electric Resistance
m Res BYOD-Dehumidifier m C&l Daily Dispatch
C&l Daily Dispatch-Battery Res Battery Dispatch
Res Switch-Water Heating Control-HPVWH Res BY OD-Water Heaters-HPWH

Res BY OD-Clothes Dryer

Note: Note that BDR is left out because of no incentives and Res BYOD-Clothes Washer was left out because of its
high levelized cost.
Source: Guidehouse

53 The non-incentive costs are represented in aggregate at the sector level and not by individual suboption and are
presented in Section 6.3
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6.5 Demand Response MAX Scenario Potential Results

Table 6-20 shows the summer electric DR achievable potential by DR option for the MAX
scenario. The total summer electric DR savings increase over the 3-year period for the MAX
scenario, with the C&I Daily Dispatch-Electric option providing more of the annual savings,
followed by the Res DLC-Electric option, and then C&l Targeted Dispatch-Electric option, with
the rest providing few savings.

Table 6-20. Summer Electric DR MAX Scenario Achievable Potential by Option

DR Option 2025 (MW) 2026 (MW) 2027 (MW)
Summer Electric MAX Scenario MAX Scenario MAX Scenario
Res DLC-Electric 53.8 61.9 70.1
Res - BTM Battery 12.1 14.3 16.5
Subtotal Residential 65.9 76.3 86.7
C&l DLC-Electric 11 1.3 15
C&l Targeted Dispatch-Electric 32.0 35.5 39.2
Cé&l Daily Dispatch-Electric 77.1 92.7 109.8
Subtotal C&l 110.2 129.6 150.4
Total 176.1 205.8 237.1

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-21 shows the shows the winter electric DR achievable potential by DR option for the
MAX scenario. The total winter electric DR savings increase over the 3-year period for the MAX
scenario, with the C&I Daily Dispatch-Electric option proving more of the annual savings,
followed by the C&l Targeted Dispatch-Electric option, and then the Res-BTM Battery option,
with the rest providing few savings.
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Table 6-21. Winter Electric DR MAX Scenario Achievable Potential by Option

DR Option 2025 (MW) 2026 (MW) 2027 (MW)
Winter Electric MAX Scenario MAX Scenario MAX Scenario
Res DLC-Electric 3.0 6.0 9.1
Res - BTM Battery 12.1 14.3 16.5
Subtotal Residential 15.1 20.4 25.6
C&l DLC-Electric 0.3 0.7 1.0
C&l Targeted Dispatch-Electric 20.2 22.7 25.2
Cé&l Daily Dispatch-Electric 64.3 78.7 94.6
Subtotal C&I 84.8 102.0 120.8
Total 99.9 122.4 146.5

Note: Totals may not sum due to rounding.
Source: Guidehouse

Table 6-22 and Table 6-23 shows the winter natural gas DR potential by DR option for the MAX
scenario for EGMA and NSTAR, respectively. None of the DR options and suboptions are cost-
effective using the 10-day peak natural gas values from AESC 2024. However, the tables show
where the greatest amount of DR savings could be realized if benefits exceeded costs.

Table 6-22. Winter Natural Gas DR MAX Scenario Potential by Option - EGMA

Egh(/l)?)tion 2025 (therm_s) 2026 (therm_s) 2027 (therm_s)
Winter Natural Gas MAX Scenario MAX Scenario MAX Scenario
Res DLC-Gas 3,700 7,400 11,100
Behavioral DR-Gas 1,200 2,400 3,600
Subtotal Residential 4,900 9,700 14,700
C&l DLC-Gas 230 450 680
C&l Curtailment-Gas 4,100 8,200 12,600
Subtotal C&l 4,300 8,600 13,300
Total 9,100 18,400 28,000

Note: Totals may not sum due to rounding.
Source: Guidehouse
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